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Abstract

A comprehensive listing of ground-based cosmic-ray detectors in operation

from 1932 through 197 1 has been assembled and the pertinent information and

data availability of each sensor is given. The cosmic-ray instrumentation

cataloged consists of neutron monitors, muon detectors and ionization chambers.
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Ground-Based Cosmic-Ray
Instrumentation Catalog

L. INrITOMIIC'I'IO

A survey of ground-based geophysical sensors was conducted in 1969 by

Working Group 3 (Interplanetary Disturbances) of the Inter-Union Commission on

Solar-Terrestrial Physics (IUCSTP). The results of this survey indicated that

most of the researchers in this area desired specific summary information on

various ground-based dete..Iors and observations in the following order of prefer-

ence:

(1) Cosmic-ray detectors

(2) Riometers

(3) Geomagnetic field detectors and measurements

(4) Ionospheric observations

(5) Solar observations

(6) Auroral observations.

As a result of this survey, Panel G (Ground-Based Networks) of Working

Group 3 was requested to compile a comprehensive listing of ground-level cosmic-

ray detectors. This completed list includes 319 detectors both presently in opera-

tion and those which have ceased operating during the period 1932 through 1971.

A summary of the status and type of detectors included in this catalog is given in

Table 1.

(Received for publication 7 July 1972)
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Table 1. Summary of the Status and Type of Cosmic-Ray Detectors
Included in this Catalog

Type of Detector Number

Detectors in Operation:

IQSY-NM-64 Neutron Monitors 52
IGY-type Neutron Monitors 33
Muon Detectors 52

Underground Muon Detectors 16
Ionization Chambers 15
Miscellaneous Equipment 1

Total 169

Detectors no Longer in Operation:

IGY-type Neutron Monitors 62
Muon Detectors 67

Underground Muon Detectors 4
Ionization Chambers 15
Miscellaneous Equipment 2

4 Total 150

2. PIU0)C')UIIE

When work on this catalog was startbd, it was planned to include only detectors
which had been in operation at some period of time since the International Geo-
physical Year (1957) through 1970. Initially, the World Data Centers were con-
sulted; it was found, however, that none of the World Data Centers contained a
complete comprehensive listing of these detectors. Furthermore, they encouragea
and supported this type of survey to update their own records. Accordingly,
questionnaires were distributed to the known principal investigators of all cosmic-
ray detectors, and assistance was requested from many of these for help in

locating missing information.

Owing to the large amount of time and correspondence involved in checking
and re-checking records with the pi incipal niivestigators and the World Data
Centers, an early completion of this catalog was not possible. As the work pro-

gressed it was found that information on many of "!.e original ionizaLion chambers
in operation prior to IGY was being obtained, and accordingly this listing was ex-
tended backward in time to 1932. Subsequent de.sys and the changing status of

many detectors in 1970 and 1971 made it advisable to updati% the entire listing
through December 31, 1971.

*1-
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As information on each detector was obtained, it was compiled in a standard-
ized format and returned to the principal investigator for checking and correction.

This process was repeated in January 1972 in an effort to update the entire listing.

This compilation reflects the known status of all cosmic-ray detectors as of

Decenibr•ý 31, 1971. Any know., or expected changes between January I and June 1,

1972 have been given under the comments section of each individual listing.

, ~~~3. SIMMAI\MI ISIT'rN{ OF COSMICE-IMAY STATIONS

Table 2 is a summar listing of the cosmic-ray stations and detectors de-

tailed in this catalog. This list includes the preferred station name, as specified
by the principal investigator, the geographic coordinates, the altitude in meters,

the vertical cutoff rigidity, and the type and number of detectors at each station

both in operation as of December 1971 those for which operation has ter-

minated. The vertical cutoff rigiditie. h"lve all been calculated using the trajectory-

tracing procedure described bY Sh.. et ai (1965). To ensure consistency, the

Finch and Leaton (1957) sixth-de-ree internal geomagnetic field representation,

Epoch 1955. 0, was utilized for these calculations. Since many stations are known

by more than one name, Table 3 lists alternate station names.

- I ll.•llli~l'l)•OF IIETEIT(,I'()Il ISIIl•'rl i;

The individual descriptios of the various cosmic-ray detectors have been

divided itio •.vo principal groups; those in operation as of December 31, 1971,

given in Appendix A, and those whose operation has been terminated, given in

Appendix B. These groups have been subdivided with respect to the various type

of detectors as follows: IQSY neutron monitors, IGY-type neutron monitors,

inuon detectors, underground muon detectors, ionization chamber-• and miscel-

laneous equipment, During the final revision of this catalog, information was

received on the installation and anticipated operation of mouon detectors located

at Dourbes, Belgium and Trivandrum, India. The pertinent intormatimr is given

in Appendix C.

Each individual listing contains the preferred station name, alternate names

if any, the geographic coordinates in degrees and minutes if available, otherwise

in decimal deg.'ces, the vertical cutoff rigidity, and the station altitude in meters.
Tie name and prrosent address of the principal investigator is also given, or,

whenever' appropriale, the name and address of a person from whom specific in-

formation can be nbtained. For detectors presently in operation, the stil Ling
date is given; for those stations where operation has terminated, the period of



( ~uauwdInbg.

V* S.o~1 i)ajc! uOnLv

p wiatud~nba

M lCZUOIJ________

. r s~ooalaocI ucn1j -

RIO1'UOIV -- .--

0-

.4-

=118Z '04 00000 0Cgem S~OAWC 91C00

(0 4&i 4A~j -i v As"C' C 4

U) IS

w~ Ut

to*0

n j e < < M m z m m -0 , < w ý' Z U U



el

It -r M _ _

o "c mcc. :tz c 0 0 t,

I - N1 N N z co

c- t 0 -U 0 po -mt ý c cNNt- - C' M cl N0 -0 n

0 C'- 0o tz CC ~ l I0 c')

1! C!

-1.

-,~~~' -j )~
.. ,. U

- C.. .

JU(Aj - .z...



:4 puno.0 lopu I
V fOUj~l I_____

U saollo-O(v uoanl, . -

1lu.uzdlnb-I

>) puno.If.zaptiq

* s.zo111a0tv oioalt- -

0

-- -

I- --

c-I v T1 I- A T

-rI

v: 0ci.C :. -4 '1zC
_____________________ ~ ~ ~ t t_____ IN_____ ______ ____



r.C3--

0 lm.3n w01rýrg Q1go o m o , - ,Mn

N qI N N vi -

. LlI a - 4-

CI N el l 0i- C- M N M

__________________ " C o_____LA 0 -1__ _0 f____In__________________ Co________________M______C__I-

O~~~C'~~~~-"I ~ 1 0I~l33 .a.a1 I :1!I~ C'1(ý COý O~ O ~ .~f

NN. - N c~- 1

u i

r-, -

-'~~ r- a-;J r
a - -t

09. CO. 0 u

A. V. ZH a.Tj'. t



81,.

,: 
Cb:4- - -

IVpJ~Z)~f _____

tr .S101apcI tuoniv -

puo. S.OKU 1U.1HO - -

8.I0 d IU;(l b I -ni

______________ (____.11110_____N

juatdi-b -

snour o~q'
uo 11z'u

S ___ ___ ____

o11r~to

Cd

-rCI . CIS0mc 0 ) ,c

- --' c)_ _ _ _ _rm c_ _InoIrc; - 6t -6 I

* '0C0~ 00000 00000 0-.-00 9-.i010 D0 In 0 tz

QCC

U)O*01 qMo0 NO 0 CO~ C~L O C 00c- 0 , N ~If)CI CIS0

r CO M M M I C)CCCIS M' --- C, MEE0 t- t- -r C'l 2

o, CcDI
ci0 00 C4C0'2 --In ti OCOCO C .C I C,0I r :,) 00C)- coC'CO' co I-C

C,~I In In I I IC

Q "U N IN

-1 'n -1I; ? cf.

-~~~t toO.C

tn C. C . C C.-' ' ~ u



9

Table 3. Identification of Alternate Station Names

Alternate Name Preferred Name

Awarua Invercargill
Banff Sulphur Mountain
Belgrano General Belgrano
Bolivia Chacaltaya

Cambridge Tunnel (Hobart) Cambridge Tunnel
Central Geophysical Observatory Belsk
Chalais - Meudon Meudon
C. U. (Cuidad Universitaria) Mexico City
Fairbanks, Alaska College
Fort Churchill Churchill
Freiburg Schaiunsland
Geopole Station Thule
Hawyaii Haleakala
Hawaii Makapuu Point
Hobart Cambridge Tunnel
IZMI1AN Moscow
Kampala Makerere
Kilembe Makerere*
Laparskaya Murmnansk
LMSC Neutron Multiplicity Monitor White Mountain
Lockheed Neutron Multiplicity Monitor White Mountain
Lower flutt Wellington *-
Mabashi Koenji
Makapuu Point Solar Observatory Makapuu Point
Massachusetts Institute of Technology MIT
Max Planck Institute Zugspitze
Mo scow Moscow University
Mount Lemmon Cosmic-Ray Laboratory University of Arizona
Mount Wellington (Hobart) Mount Wellington
Nederhorst den Berg Nera
Norway Staticn Sanae
Port aux Francais Kerguelen
Santiago Los Cerrillos Station
Santiago Macul Station
Servico Meteorologico de Macau Macau
Station SVIRCO, Roma Home
Stazione de Cappuccini Torino
Syowa Base Syowa
Syowa Station Syowa
Texas A&M Magnetic Spectrometer College Station
Terre Ad61ie Dlumont d'Urville
Universidad Nacional do Mexico Mexico City
University of Leeds Leeds
University of New Hampshire D)urham
University of Oulu Oulu
Zugspitze Laboratory Zugspitze
Zui Irkutsk4'1*

Underground muon detector only

: Sea level station only
Crossed wide-angle muon detector only
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operation is included. For researchers interested in detectors operating for a

specific time period, a calendar of operations is given in Appendix D.

The comments section contains miscellaneous items requested by the principal

investigator. We have also made an effort to establish, whenever possible, if the

data are deposited in the World Data Centers. Principal investigators are en-

couraged to routinely deposit their data into the appropriate data center; researchers

are urged to utilize the data centers whenever possible The data centers have a

working arrangement whereby data deposited in one data center will be made avail-

able, on request, to the other data centers. When requesting specific detailed

information from a scientist in the Soviet Union, it is recommended that a copy of

each individual request be sent to World Data Center B2 in Moscow. The addresses

of the World Data Centers where cosmic-ray data are deposited are given in

Table 4.

Table 4. Addresses of World Data Centers for Cosmic
Radiation Data

"WDC-A: World Data Center A for' Solar-Terrestrial
Physics

National Oceanic and Atmospheric Administration
Boulder, Colorado 80302
U.S.A.

WDC-B: World Data Center' 132 on Solar-Terrestrial
Physics

Ulitza Molodezhnaya 3
Moscow B-296,
U.S.S. R.

WVDC-C 1: Cosmic-Ray Group
Institute of Physics
University of Uppsala
Observatoriepa rken
Uppsala, Sweden

WDC-C2: World Data Centel- C2 for Cosmic Rays
Cosmic-Ray Laboratory

'he Institute of Physical and Chemical Research
1-7-13, KagaT, tabashi
Tokyo 173, Jlapan
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We have also included various publications which contain cosmic-ray data

from individual stations. World Data Center C2 in Japan has been extremely con-

scientious in publishing cosmic- ,'iy data from the world network of neutron

monitors during IGY, IGC and IQSY as well as publishing data for other periods

from the various Japanese stations. To avoid repetition, we have often listed

these as the "Japanese Cosmic-Ray Intensity Data Books" with the appropriate

book number and date of publication. A complete listing of these books is given

in Appendix E. Also noted, but not mentioned in any of the individual listings, is

a publication by Bachelet et al (197 1) which contains daily averages for 65 neutron

monitors from 1957 through 1965.

5. NMOI11IE SOIRVEN'S

No attempt has been made to catalog the relevant information on the many

varied mobile surveys. Three principal investigators, however, have specifically

requested that some information be included about their experiments.

Dr. tloracio S. Ghielmetti has been operating an IGY-type neutron monitor

(6 counters) on board a ship in the southern hemisphere primarily between Buenos

Aires and Antarctica with a normal range in vertical cutoff rigidity of 10. 6 to

0. 7 GV. The details and counting rates obtained on the first five voyages are

given by Ghielmetti (1969). Dr. Ghielmetti's address is given under the listing

for the Buenos Aires operating IQSY neutron monitor (Appendix A).

Prof. Serge A. Korff, whose address is given under the closed College,

U.S. A., IGY-type neutron monitor (Appendix B) has conducted a series of airplane

flights with the purpose of determining how the flux of cosmic-ray neutrons in the

energy interval between 1 and 10 MeV varies throughout the atmosphere as a

function of the sunspot cycle. Details of their extended polar flights are given by

Sandie et al (1965).

Since May 1965 Dr. Robert W. Peterson of the University of California Los

Alamos Scientific Laboratory, P. 0. Box 1663, Los Alamos, New Mexico,

87544, U.S.A., has been flying an IGY-type neutron monitor aboard a jet air-

craft on selectd flights. To date there have been approximately 30 trips extend-

ing from one day to a few weeks duration, and include both latitude and altitude

surveys. A description of some of the cosmic-ray experiments aboard this air-

craft is given by Peterson et at (1966).

It is not the intent of this catalog to provide a complete bibliography on various

mobile surveys; a selected set of references, however, is given in Table 5.

Principal investigators who conduct various latitude surveys are urged to keep

the World Data Centers informed of their activities so that ihis information is

readily available upon request.
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Table 5. Selected Set of References Pertaining to Various Mobile Surveys

lBachelet, F. , lBalata, P. , Dyring, E. , and lucci, N. (1965) The intercalibra-
tioti of the cosmic-ray neutron monitors at 9 European sea-level stations
and the deduction of a daily latitude effect in 1963, 11 Nuovo Cimento,
Series X 36:762-772.

Carmichael, 1I. , and Bercovitcli, MI. (1969) Cosmic-ray latitude survey in
Canada in December, 1965, Canl. J. Phys. 47:2051-2055.

Carmichael, 11. , fBercovitch, M. , Steljes, J. Fand Magidin, M. (1969)
Cosmic-ray latitude survey in North America in summer, 1965,
Can. J. Phys. 47:2037-2050.

Ca rmnichael, 11. , Shea, M. A. , and Peterson, R. W. (1969) Cosmnic- ray
latitude survey in Western U.S.A. and Hawaii in summer, 1966, Can. J.
]'hys. 47:2057-2065.

Compton, A. 11. , and T'urner, 13. N. (1.937) Cosmic rays on the Pacific Ocean,
Phys. Rev. 52:799-814.

Coxell, II. , Pomerantz, M. A., and Agarwal, S. P. (1965) Survey of cosmnic-
ray intensity in the lower atmosphere, J. Geophys. lies. 71: 143-154.

l)'Arcy, R. G. , and MacGregor, G. A. (1968) The Vertical and Omnidirectional
C'osinic-Ray Intensities as a Function of Latitude anf 1,2Lgitude for- Various
J')oints Near the Geogzraphic Equator, La~wrence Radiation Labora tory,
University of California, Livermore, Technical R eport UCRHL-50502.

Dorman, L.. 1. , Kovalenko, V. A. , iMilovidova, N. P. , and Chernov, S. B.
(1970) Cosm ic-ray intensity distribution over the territory of the U. S. S. R.,
the latitude effect and coupling coefficients of' the cosmic-ray muon
component at sea level, Acta Physica, Acadeiniae Scientiarumn Iungaricac-.
29 (Suppl. 2):350-363. (Pr-oceedings o1' the 11Ith International Conference
on Cosinic Rays, B~udapest, 1.969.)

I ukushima, S. and %odama, IM. (1961) Solar modulation effect onl the latitude
dependence in c.jsmic ray intensity, Sci. Papers Inst. Phys. Chem. lies.
55:37 -41.

G'auger, J. (1E65) Neutron Flux Measurements D~uring January and February
19L64, B~oeing Scientific Researmch Laboratories (Ceo -Astr~ophysics
Laboratory), Publication 1)1-82-04117.

Kent, 1). W. , andi Pomerantz, M. A. (197 1) Cosmic ray intensity variations inl
the lowv atmosphere, J. Geophys. lies. 76:1652-1661.

Kodamna, MI. (1959) World-w ide distribution of cosmic -ray neut,-on intensity
at sea level, Journal of Gcoma netism and Gceolectrivity, X:37-46.

Kodama, N'. (1960) Cosmic rays at sea level and the earth's magnetic field,
Sci. Papers Inst. Phys. Chem. lRes. 54:20-42.

Kodama, M. (1968) Geomiagnetic and Solar Modulation Lffects of Sea-Level
Cosmic Ray Intensity, Jiapanese Antarctic Research S~pdto cientific
Reports, Series A, No. 5.

Kodama, M. , and Ohuchi, T.X (1968) ILatitude survey of neutron multiplicity
Miyazaki, Y. , Kodama, iM. , Suda, 11. and Eamnata, K. (1962) World-survey

of70 t___osmiraintnsiy,_Rp.___________les.______5:49750 _
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Table 5 (Contd.) Selected Set of References Pertaining to Various Mobile
Surveys

Pomerantz, M. A. , and Agarwal, -S. P. (1962) Spatial distribution of cosmic- ray
intensity and geomagnetic- theory", Phil. Mag. 7:1503-1511.

Pomerantz, M. A., Potnis, V. R. and Agarwal, S; P. (1960) Cosmic ray
investigations with an airborne neutron nionitor, Ii Nuovo-Ciriento, Series
X 16:469-475.

Pomerantz, M. A., Potnis, V. R.-, and Sandstrom, A. E. (1960) The cosmic-
ray equator and the earth's magnetic f'ied, J. Geophys. Hes. 65:3539-354;3.

Rose, D.C., Fenton, -K. B.-, Katzman, J; , and Simpsor,, J. A. (1955) Latitude
effect of the cosmic ray nucleon and meson components at sea level from
the Aictic to the Antarctic, Can. j-. Phys. 34:968-984.

Rose, 1). C. andi Katzman, J. (1956)) The geomagnetic latitude effect on the
nucleon and meson component of cosmic rays at sea level, Can. T. Phys.
34:1-19.

Rothwcll, P., and Quenby, J. (1958) Cosmic rays in the earth's magnetic
field, 11 Nuovo Cimento, 8(Suppl. ):249-256.

Sandstr;ni, A., Pomerantz, M.A., and Gr'nkvist, 3engt-Olov (1962)
Latitude effect and atmospheric attenuation of the cosmic ray nucleon
component, Tellus, XIV.

Sandstr'Om, A.E., Pomerantz, M.A. and Gr'Unkvist, Bengt-Olov (A963) Sea
'level cosmic ray intensity and threshold rigidity, Tellus,XV.

van der Walt, A. J. , Stoker, P. I. , Marco, J. P. , and Coetz7'e, W. F. (1970),
Latitude distributions of cosmic ray components at sea levet and at airplane
altitudes in the South African magnetic a'nomaly, Acta Phy ica. Academ iae
Scientiarum jlungaricae 29 (Suppl. 2): 553-557. (Proceedings of the 1 1th
International Confeienc on Cosmic Rays, Budapest, 1969.)

6. 1:iI|Ii:.:TIO\ \ } I\I'I) VI(\1 I'N1, E w10 :l-lH,

We have tried to make this comprehensive listing as complete and accurate

as possible. It is recognized that a list of this type is continually in need of up-

dating. Therefore it is requested that the principal investigators carefully check

the information relating to their equipment and notify the World Data Centers of

any corrections to be made in this listing. They are also requested to notify the

World Data Centers, in a timely fashion, of any future changes in the information

contained herein. In this way tie data centers can maintain an accurate and up-

dated listing of all uosmic-ray detectors which can be readily available upon

request.
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Section Al

IQSY Neutron Monitors

The following listings contain the pertinent information on the IQSY neutron

monitors in operation on December 31, 1971. The locations of these detectors

are shown in Figure Al.

These monitors are the standard "NM-64" design described by Carmichael

(1964) and often referred to as "XX-NM-64" where the XX refers to the number

of tubes in the monitor. Thus a (-NM-64 monitor would contain 6 tubes. Wt,

have included the number of tubes in each monitor in the individual listings.

-A,=
F ' >

-A

AA

lFigure A l. World Map Showing Locations of Operating IQSY Neutron Monitors
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Operating IQSY-NM-64 Neutron Monitors

Station Name AHIMEDABAD, INDIA

Geographic Coordinates 23 01'N, 72 36'E
Vertical Cutoff Rigidity 15. 94 GV
Altitude Sea level
Number of Tubes 18 tubes
Start of Observations August 1968
Principal Investigator Prof. U. R. Rao

Physical Research Laboratory
Ahmedabad 9, India

Comments:

Data to be submitted to tile World Data Centers.

Station Name ALERT, CANADA

SGeograph.p 'Coordinates 82°31'N, 62°201W
Vertical Cutoff Rigidity 0. 00 GV
Attitude 66 meters
,Number of Tubes 18 tubes
Start of Observations October 11, 1965
Principal lIvestigator Dr. lugh Carmichael

Atomic Energy of Canada, Ltd.
Chalk River, Ontar'o, Canada

Comments:

Data routinely subiutt,.d to the World Data Centers every 4 months about 6
weeks after last observation.

Data routinely published in the Atomic Energy of Canada "Cosmic-Ray
NM-64 Neutron Monitor Data" series of reports.

42
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Operating IQSY-NM- 64 Neutron Monitors

Station Name A PATITY, U. S. S. R.

Geographic Coordinates 67 0 33'N, 33 0 20'E
Vertical Cutoff Rigidity 0. 65 GV
Altitude 182 meters
Number of Tubes 8 tubes (October 1968 - March 15, 1969)

18 tubes (March 15, 1969 - present)
Start of Observations October 1968
Principal Investigator Dr. L. L. Lazutin

Polar Geophysical Institute
Akademgorodok, Apatity
Murmansk Region, U. S. S. R.

Comments:

Data routinely submitted to the World Data Centers approximately I month
after observations.

Data routinely published in monthly review of "Cosmical Data",
(Kosmy,heskiye danniye), Publishing office "Nauka", Moscow, U. S. S. R.

Station Name ATI1ENS, GREECE

Geographic Coordinates 37 0 58'N, 230 43'E
Vertical Cutoff Rigidity 8. 72 GV
Altitude 10 meters
Number of Tubes 3 tubes
Start of Observatiuns August 29, 1970
Principal Investigator Prof. A. Apostolakis

Nuclear Physics Laboratory
104 Solonos Street
Athens 1,44, Greece

Comments:

Data to be submitted to the World Data Centers.
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Operating IQSY-NM-64 Neutron Monitors

Station Name BELIFAST, NORTII'•ERN IIRELANI)

Geographic Coordinates 54 0 351N, 5°561W
Vertical Culoff Rigidity 1. 92 GV
Altitude 16 mete rs
Number of Tubes 6 tubes
Start of Observations March 1, 1966
Principal Investigator Dlr. C. S. Watt

Department of" Pure and Applied Physics
Queen's University
Belfast 13T7 INN
Northern Ireland, U. K.

Comments:

Data to be submitted to the \Vorld Data Centers.

Station Name BUENOS AIR ES, AIRG]ENTINA

Geographic Coordinates 3.1036US, 58 0 29'\V
Vertical Cutoff Rigidity 10. 63 GV
Altitude Sea level
Number of Tubes 18 tubes
Start of Observations January 1, 1967
lPrincipal Investigator Dr. lloracio S. Ghielmetti /

Centro Nacional de Radiacion Cosmica
I'etr6 272
Buenos Aires, Atrgentina

Comments:

Data routinely submitted to the World Data Centers about I month after ob-
servations.

Plans heiag made to publish the data in a special Centro Nacional de
Ra(hiaclon Cosmica series.

5
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Operating IQSY-N M-64 Neutron Monitors

Station Name CALGARY, CANADA

Geographic Coordinates 51°O5WN, 114 0 08'W
Vertical Cutoff Rigidity 1.09 GV
Altitude 1128 meters (Sec'comments)
Number of Tubes 3 tubes (January 1, 1964-December 31,

i965)
6 tubes (January 1, 166-Jariuary 31,

1966)
12 tubes (February 1, 1966-present)

Start of Observations January 1, 1964
Principal Investigators From.January 1,. 1964 to September 1,

1970:
Dr. B. G. Wilson
Present address:
Vice President
Simon Fraser University I
Burnaby 2, B.C., Canada

From September 1, 1970 to present:
Prof. 1). Venkatesan and Dr. IT.
Al-athews

Physics Department
University of Calgary
Calgary 44, Alberta, Canada

Comments:

Prior to January 1, 1966, the stition altitude was 1110 meters, giving a mean
station pressure of 885. 0 mb as compared with the present mean of 883. 0 rob.

Efficiency relative to January 1, .1964
January 1, 1964 to I)ecember 31, 1964 .- 000
January 1, 1965 to December 31, 1965 - 0. 997
January 1, 1966 to January 31, 1966 - 2. 130
February 1, 1966 to present -1 4. 2601

}Data routinely submitted to the World Data Centers appr-oxi~nately 3 monthis

j after observations.

Data for 196.1 published in "Cosmic- Ray 'Intensity During the InternationalYears of the Quiet Sun", No. 10, National Committee for the International Geo-

physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
Nlarch 1967.
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Operating IQSY-NM-64 Neutron Monitors

Station Name CIIACALTAYA, BOLIVIA

Gqographic Coordinates 16 019'S, 680 9'W
Vertical Cutoff Rigidity 13.10 GV

4 Altitude 5220 meters
Number of Tubes 10 tubes (October 12, 1966-November

14, 1968)
12 tubes (November 14, 1968-present)

Start of Observations October 12, 1966
Principal Investigator Inz. Ricardo Anda

Laboratorio de Fisica Cosmica /
Universidad Mayor de San Andres
La Paz, Bolivia

Comments:

Normalizing factor: To normalize the data obtained from 10 tubes to that
obtained by 12 tubes, multiply the 10-tube data by 1.1945.

I Data routinely submitted to the World Data Centers.

Data published in the series "CUAI)ERNOS", a publication of tie Laboratorio
do lV sica Cosmica. Data for October 12, 1966 through December 31, 1970 also
published in. Ohe Atomic Energy of Canada, Ltd., "Cosmic Ray NM-64 Neutron Monitor
IData" series of reports as a joint publication between the Laboratorio de 1,s m.ca
C6smica, La Paz, Bolivia and the Atomic Energy of Canadc., Ltd., Chalk River,
Ontario, Canada.

:3
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Operating IQSY-NM- 64 Neutron Monitors

Station Name CIIHURCHILL, CANADA

Alternate Name Fort Churchdll
Geographic Coordinates 580451N, 94 5'W
Vertical Cutoff Rigidity 0. 21 GV
Altitude 39 meters
Number of Tubes 18 tubes
Start of Observations April 20, 1964
Principal hivcstigator Dr. Ricardo A. R. Palmeira

The University of Texas at Dallas
P.O. Box 30365
Dallas, Texas 75230, U. S. A.

Comments:

Data routinely submitted to the World Data Centers approximately 3 months
after observations.

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 10, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ucno Park, Tokyo, Japan,
March 1967.

Daily averages published in "Solar-Geophysical Data", NOAA, Boulder,
"Colo. "do, 80302, U. S. A.
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Ope rating IQSY- Nvl- 64 Neutron Monitors

Station Name DALLAS, U.S.A.

Geographic Coordinates 32 0 59'N, 96°0 ,4'W
Vertical Cutoff Rigidity 4.35 GV
Altitude 208 meters
Number of Tubes 18 tubes
Star. of Observations January 25. 1964
Principal Investigator Dr. Ricardo A. 11. Palmeira

The University of Texas at Dallas
P.O. Box 30365
Dallas, Texas 75230, U.S.A.

Comments:

Data routinely submitted to the World Data Centers approximately 3 months
after observations.

Data for 1964 published in "Cosmic-Ray Intensity During tile International Years
of the Quiet Sun", No. 10, National Committee for tne International Geophysical
Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan, March 1967.

Daily averages published in "Solar-Geophysical Data", NOAA, Boulder,
Colorado, 80302, U.S.A.
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Operating IQSY-NM-64 Neutron Monitors

Station Name DEEP RIVER, CANADA

Geographic Coordinates 46°06'N, 770 30'W
Vertical Cutoff Rigidity 1. 02 GV
Altitude 145 meters
Number of Tubes 48 tubes
Start of Observations April 1, 1962
Principal Investigator Dr. hlugh Carmichael

Atomic Energy of Canada, Ltd.
Chalk River, Ontario, Canada

Comments:

The monitor was enlarged on February 1, 1965.

Data routinely submitted to the World Data Centers approximately a week
after observations.

Data published in the Atomic Energy of Canada, "Cosmic Ray NM-64 Neutron
Monitor Data" series of reports.

Data for 1964 published, in "Cosmic- fRay Intensity During the International
Years of the Quiet Sun", No. 10, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1967.

Daily averages published in "Solar-Geophysik.'l Data", NOAA, Boulder,
Colorado, 80302, U.S.A.

Station Name DENVER, U. S. A.

Geographic Coordinates 39040-'N, 1040581W
Vertical Cutoff Rigidity 2. 91 GV
Altitude 1600 meters
Number of Tubes 3 tubes with additional moderator
Start of Observations January 1, 1969
Principal Investigator Prof. R1. L. Chasson

Department of Physics
University of Denver
De)nver, Colorado 80210, U.S.A.

Comments:

Data to be submitted to the World Data Centers.
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Operating IQSY-NM-64 Neutron Mon!'ors

Station Name DOURBES, BELGIUM

Geographic Coordinates 50006'N, 4036 'E
Vertical Cutoff Rigidity 3. 24 GV
Alti.ude 225 meters
Number of Tubes 9 tubes
Start of Observations January 1, 1969
Principal Investigators Prof. L. Bossy and Dr. J. C. Jodogne

Geophysique externe
Institut royal met~orologique
3 Avenue Circulaire
Bruxelles 18, Belgium

Comments:

This detector was in operation for specific short periods of time during 1968.

Data routinely submitted to the World Data Centers approximately 2 months
after observations.

Data routinely published in the Institut royal meteorologique, Bulletin mensuel,
Observations ionosph6riques et du rayonnement cosmique.

Station Name DUMONT d'URVILLE, ANTARCTICA

Alternate Name Terre Ad~lie
Geographic Coordinates 66 40'S, 140°01'E
Vertical Cutoff Rigidity 0. 01 GV
Altitude 45 meters
Number of Tubes 9 tubes
Start of Observations April 9, 1968
Principal Investigator . From April 1968 to October 1U71:

Dr. A. Freon (deceased)
Name and Address of Person to Con- Dr. M. G. Milleret (see comments)

tact for Information Laboratoire do Physique Cosmique
Fort de Verrieres
Route des Gatines
91 Verrieres- Le-Buisson, France

Comments:

The principal investigator replacing Dr. Freon is expected to be appointed
sometime during 1972.

Data routinely submitted to the World Data Centers approxcimately 3 months
after observations.

Plans being made to publish the data in the "Bulletin des rAAF".
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Operating IQSY-NM-64 Neutron Monitors

Station Name DURHAM, U.S.A.

Alternate Name University o? New Hampshire
Geographic Coordinates 43 06'N, 70 50'W
Vertical Cutoff Rigidity 1. 41 GV
Altitude Sea level
Number of Tubes 18 tubes (see comments)
Start of Observations July 1, 1964
Principal Investigator Dr. J. A. Lockwood

Department of Physics
University of New Hampshire
Durham, New Hampshire 03824, U. S. A.

Comments:

From July 1964-June 1968 there were 18 tubes in this monitor, In July 1968
six of these tubes were placed under an additional absorber equal to 320 g cm- 2 .
The remaining 12 tubes were not changed.

Data routinely submitted to the World Data Centers approximately 1 year
after observations.

Data published in "Geophysics and Space Data Bulletin", AFCRL, L. G.
IHanscom Field, Bedford, Massachusetts, 01730, U.S.A.

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 10, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
M-arch 1967.

Station Name FUKUSIIIMA, JAPAN

Geographic Coordinates 37045116"N, 140028'48"E
Vertical Cutoff Rigidity 10. 55 GV
Altitude 66. 2 meters
Number of Tubes 3 tubes
Start of Observations November 1, 1971
Principal Investigator Prof. Tsunekichi Kanno

Department of Physics
Faculty of Education
Fukushima University
12-23 l1amada-cho, Fukushima, Japan

Comments:

Data to be submitted to the World Data Centers.
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Operating IQSY-NM-64 Neutron Monitors

Station Name GENERAL BELGRANO, ANTARCTICA

Alternate Name Belgrano
Geographic Coordinates 77 58'S, 38 0 48'W (See comments)
Vertical Cutoff Rigidity 0. 77 GV
Altitude - Sea level
Number of Tubes 6 tubes
Start of Observations January 1971
Principal Investigator l)r. II. S. Ghielmetti

Centro Nacional de Radiacion Cosmica
Peru" 272, Buenos Aires, Argentina

Comments:

The station coordinates change slightly from year to year. The corrected
geographic coordinates for the station (valid for May 1970) are 77 0 48'50"S,
380 15'19. 5"W.

Data to be routinely submitted to the World Data Centers in yearly increments
approximately 6 months after the end of each increment.

Station Name GIF SUR YVETTE, FRANCE

Geographic Coordinates 480 41'N, 20 08'E
Vertical Cutoff Rigidity 3. 61 GV
Altitude 40 meters
Number of Tubes 3 tubes
Start of Observations March 1, 1966
Principal Investigator Madame Delibrias

Centre des Faibles Radioactivites
CNRS, 91 Gif-sur-Yvette, France

Comments:

The Centre des Faibles Radioactivites uses this detector for corrections in
carbon 14 measurements.

Plans are being made to process and submit these data to the World Data
Centers.
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Operating IQSY-NM- 64 Neutron Monitors

Station Name GOOSE BAY, CANADA

Geographic Coordinates 53 16'N, 60 24'W
Vertical Cutoff Rigidity 0. 52 GV
Altitude 46 meters
Number of Tubes 18 tubes
Start of Observations November 17, 1964
Principal Investigator Dr. Hugh Carmichael

Atomic Energy of Canada, Ltd.
Chalk River, Ontario, Canada

Comments:

Data routinely submitted to the World Data Centers every 4 months about 6
weeks after last observations.

Data published in the Atomic Energy of Canada "Cosmic Ray NM-64 Neutron
Monitor Data" series of reports.

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 10, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1967.

Station Name IIAFELEKAR, AUSTRIA

Geographic Coordinates 470 19'N, 110 23'E
Vertical Cutoff Rigidity 4.37 GV
Altitude 2290 meters
Number of Tubes 6 tubes
Start of Observations May 15, 1968
Principal Investigators From May 1968 to February 1971:

Prof. Dr. A. Ehmert (deceased)
From FIebruary 1971 to the present:

Prof. Dr. V. J. Kisselbach
Institut fu•r Stratosphiren-Physik
Max Planck fnstitut fUr Aeronomie
3411 Lindau/Ilarz
P•B 40, F. R. G.

From May 1968 to the present:
Prof. Dr. Rudolph Steinmaurer
Dr. Hierbert Oberguggenberger
Physikalisches Institut
Schdpfstrasse 41
A-6020-Innsbruck, Austria

Comments:

Data routinely submitted to the World Data Centers.
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Operating IQSY-NM-64 Neutron Monitors

Station Name IIERMANUS, SOUTH AFRICA

Geographic Coordinates 34025.5'S, 19013. 5'E
Vertical Cutoff Rigidity 4. 90 GV
Altitude 26 meters
Number of Tubes 3 tubes

Start of Observations September 1, 1964
Principal Investigator Chief, Magnetic Observatory

P.O. Box 32
Hermanus, Republic of South Africa

Comments:

Effective 10 U. T. on March 9, 1967, the data accumulators are routinely
stopped 20 seconds every hour for read-out. This change resulted in a decrease
of 0. 6 + 0.20 in the observed hourly counts. The published data have not been
corrected for this apparent change in counting rate.

Prof. P. 11. Stoker of the University of Potchefstroom has determined the
"efficiency factor"' of the Hermanus neutron monitor statistically, using the 48-
NM-64 super monitor at Deep River as a reference standard. The analysis
yielded an efficiency factor of 0. 9904 + 0. 0004 for the period April 1967 to May
1969, relative to the period February 1965 to February 1967. This efficiency
factor corresponds to a decrease of 0. 96% ý 0. 04 in the counting rate compared
with the 0. 5%- 0. 6% obtained when only the change in readout time is taken into
account. At least part of the discrepancy can be ascribed to instability and drift
in the high-voltage power supply during the period covered by the statistical an-
alysis.

Data routinely submitted to the World Data Centers approximately 6 months
after observations.

Data published in the following Ilermanus Magnetic Observatory publications:
(a) Cosmic Ray Bul]etin (monthly); (b) Geophysical Series 1 (September 1, 1964-
December 31, 1968); and (c) CSIR Report MAG D (January 1, 1969 to the present).

Date for 1,964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 10, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1967.
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Operating IQSY-NM-6,' Neutron Monitors

Station Name INUVIK, CANADA

Geographic Coordinates 68021'N, 133°431'W
Vertical Cutoff Rigidity 0. 18 GV
Altitude 21 meters
Number of Tubes 18 tubes
Start of Observations July 12, 1964
Principal Investigator Dr. Hugh Carmichael

Atomic Energy of Canada, Ltd.

Chalk RivL_', Ontario, Canada

Comments:

Data routinely submitted to the World Data Centers every 4 months about 6
weeks after the last observation,

Data published in the Atomic Energy of Canada, "Cosmic Ray NM-64 Neutron
Monitor Data" series of reports.

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

Station Name IRKUTSK, U. S. S. R.

Geographic Coordinates 52°28'N, 104°02'E
Vertical Cutoff Rigidity 3. 66 GV
Altitude 433 meters
Number of Tubes 18 tubes
Start of Observations April 1967
Principal Investigator Dr. A. A. Luzov

Siberian IZMIRAN
Lenin Street, 5, Irkutsk, U. S. S. R.

Comments:

Data routinely submitted to the World Data Centers approximately 12 months
after observations.

Data routinely published in monthly review of "Cosmical Data"
(Kosmycheskiye danniye), Publishing Office "Nauka", Moscow, U. S. S. R.
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Operating IQSY-NM-64 Neutron Monitors

Station Name KERG UELEN

Alternate Name Port aux Francais
Geographic Coordinates 49o21-S, 700 13'-E
Vertical Cutoff Rigidity 1. 19 GV
SAltitude Sea level
Number of Tubes 18 tubes
Start of Observations February 1, 1964
Principal Investigator From February 1964 to October 1971:

Dr. A. Freon (deceased)
Name and Address of Person to Dr. M. G. Milleret (see comments)

Contact for information Laboratoire de Physique Cosmique
Fort de Verrieres
Route des Gatines
91 Verrieres-Le-Bluisson, France

Comments:

The principal investigator replacing Dr. Freon is expected to be app,.(roed
sometime during 1972.

Data routinely subin -ed to the World Data Centers approximately 2 to 3
months after observations.

Data to be published in the "Bulletin des TAAF''.

SData for 1964 published in "Cosmic-Ray Intensity During the hIternational
Years of the Quiet Sun", No. 11, National Committee for the International
Geophysical Coordination, Science C-ouncil of Japan, Ueno Park, Tokyo, Japan,
March 1968.
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Operating IQSY-N M- 64 Neutron Monito rs

Station Name KIEL, F. R. G.

Geographic Coordinates 54. 30 N, 10. 10E
Vertical Cutoff Rigidity 2.29 GVS,'Altitude 54 meters
N -uniber of Tubes 18 tubesStart of Observations September 1, 1964

Principal Ii, stigator Prof. Dr. E. Bagge
Institut fr Reine und Angewandte

Kernphysik<(l ei, Chriistian-Albrechits-Ui~iversit~it

23 Kie], F. R. G.

Comments:

Data routinely submitted to the World Data Centers approximately 2 weeks
after observations.

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. It, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
.,arch 1968.

Station Name K11EV, U.S. S. 11.

Geographic Coordinates 500.13'N, 30018. E
Vertical Cutoff Rigidity 3. 62 GV
Altitude 120 meters
Number of Tubes 18 tubes
Star't of Observations September 1, 1969
Principal Investigator 1)Dr. N. A. Ivanov

Lenina Street 67/21 pos Dimer
d. c. Keivo-Svjaloshinsky
Kiev Region, U. S. S. R.

Comments:

Plans being made to submit data to the World Data Centers.
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Operating IQSY- NM -6,4 Neutron Monitors

Station Name KIRUNA, SWEDEN

Geographic Coordinates 67 0 50'N, 200 26'E
V,,,tical Cutoff Rigidity 0. 54 GV
Altitude .400 meters
Number of Tubes 12 tubes
Start of Observations January 1, 1970
Principal hivestigator Prof. A. E. Sandstrgm

Uppsals University
Box 516
751 20 Uppsala 1, Sweden

Comments:

Data routinely submitted to the World Data Centers.

Station Name KULA, U.S. A.

Geographic Coordinates 20 0 44'N, 156°201W
Vertical Cutoff Rigidity 13. 30 GV
Altitude 930 meters
Number of Tubes 3 tubes
Start of Observations July 10, 1966
Principal livestigator I)r. Hugh Carmichael

Atomic Energy of Canada, Ltd.
Chalk River, Ontario, Canada

Comments:

Data routinely submitted to the World Data Ceriters approximately 6 months
after observations.

Data routinely published in the Atomic IFnergy of Canada "Cosmic- Ray NM-64
Neutro-a Monitor Data" series of reports.
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Operating IQSY-NM-64 Neutron Monitors

Station Name LEEDS, ENGLAND

Alternate Name University of Leeds
Geographic Coordinates 53 50'N, 1°35'1W
Vertical Cutoff Rigidity 2. 20 GV.
Altitude 100 meters (January 1, 1965-September

1969)
70 meters (Septemberi'l, 1969-present)

Number of Tubes 18 tubes
Start of Observations January 1, i965
Principal Investigator Prof. P. L. Marsden

Physics Dejartment
University of Leeds
Leeds 2, England

Comments:

Data routinely submitted to the World Data Centers.

Station Name LINDAU/IIARZ, 10. R. G.

Geographic Coordinates 51°36'N' 10°6'E
Vertical Cutoff Rigidity 3. 00 GV I

Altitude 140 meters
Number of Tubes 18 tubes * I
Start of Observations November 1, 1964
Principal Investigators From Noveniber 196.1 to February 1971:

Prof. Dr. A. Ehnert (deceased)
'From February 197 , to the present:

Prof. Dr. V. J. Kisselbach
Institut Air Stratosphhiren- Physik
Max Planck Institutifilr Aeronomie
3411 Lindau/Ilarz
1P13 '10, F. 1R. G.

Comments:

Data routinely submitted to the World Data Centers approximately 6 months
after observations.

Data for 1964 published in "Cosmic-Ray Intensity During the biternational
Years of the Quiet Sun", No. 11, National Committee.for the Internatidnal Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.
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Operating IQSY-N M-64 Neutron Monitors

Station Name MAGAAN, U. S. S. R.

Geographic Coordinates 60°007'N, 151 0 01'E
Vertical Cutoff Rigidity 2. 10 GV
Altitude Sea levelINtmber of Tubes 18 tubes
Start of Observations January 1971 or before
Principil Investigator Dr. G. Todikov

Comments:

Data for the January 24-25, 1971 ground level cosmic-ray increase have been
deposited in the World Data Centers. It is not known if any earlier data are1} avaijable.

Requests for data should be sent to the \Vorld Data Center 132 on Solar-
Terrestrial Physics, Ulitza Molodezhnaya 3, Moscow 13-296, U. S. S. H.

Station Name McMUMDO, ANTARCTICA

Geographiic Coordinates 770511S, 16604311E
Vertical Cutoff Rigidity 0. 01 GV
Altitude 48 meters
Number of Tubes 18 tubes
Start of Observations January 1964
Principal Investigator Dr. Martin A. Pomerantz

Bartol Research Foundation

o t ,Swarthmore, Pennsylvania 19081, U.S.A.
6ommlents:

,Data routinely submitted to the World Data Centers approximately 1 year
after observations.

Station Name MEXICO CITY, M1\.EXICO

Alternate Names C. U. (Ciudad Universitaria)
Geographie Coordinates t 9°20'N, 99O 1l11W\dVptical Cutoff Rigidity 9. 53 GV
Altitude 2274 meters
Number of Tubes 6 tubes
Start of Observations November 1, 1970
' Principal Investigator M r. Oscar Troncoso

Instituto de Geofl1ica
Torre de Ciencias
Ciudad Universitaria
'Mexico 20, 1). F. M.\|exico

Comments:

1Data to be routinely submitted to the World Data Centers.

A!
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Operating IQSY-NM-64 Neutron Monitors

Station Name MOSCOW, U.S. S. R.

Alternate Name IZMIRAN
Geographic Coordinates 550 28'N, 370 19'E
Vertical Cutoff Rigidity 2. 46 GV
Altitude 200 meters
Number of Tubes and Periods 6 tubes (February 1966-February 1968)

of Observations 6 tubes (July 1968-October 1968)
12 tubes (October 1968-present)

Principal Investigator I)r. Y. L. l3lokh
IZMIRAN
Institute of Terrestrial Magnetism
Ionosphere and Radiowave Propagation
Academy of Sciences of the U. S. S. 1R.
plo Akademgorodok, Moscow Region,

U.S.S. 3.

Comments:

IData routinely submitted to the World Data Centers approximately 6 months
after observations.

Data routinely published in monthly review of "Cosmical Data"
(Kosmycheskiye danniye), Publishing Office "Nauka", Moscow, LI. S. S. R.

Station Name MT. NOR[IKURA, JAPAN

Geographic Coordinates 36°07'N, 137 33'E
Vertical Cutoff Rigidity 11. 39 GV
Altitude 2770 meters
Number of Tubes 3 tubes (September 1963-September 18,

1970)
4 tubes (September 19, 1970-present)

Start of Observations September 1968 (see comments)
Principal Investigator I)r. M. Wada

Cosmic Ray Laboratory
The Institute of Physical and Chemical

Research
7-13, Kaga- 1, Itabashi-ku
Tokyo, Japan

Comments:

Data for preliminary observations, under different conditions, are available
from the principal investigator for tite period July 1968 - August 1968.

Data routinely submitted to the World Data Centers approximately 3 months
after observations.

4
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Operating IQSY-NMI-64 Neutron Monitors

Station Name MT. WELLINGTON, AUSTRALJA

Geographic Coordinates 42 0 55'S, 147 0 14'E
Vertical Cutoff Rigidity 1. 89 GV
Altitude 725 meters
Number of Tubes 6 tubes
Start of Observations June 5. 1970
Principal Investigator Dr. A. G. Fenton

Physics Department
University of Tasmania
Box 252C, G. P.O.
Hlobart, Tasmania 7001, Australia

Comments:

Data will be submitted to the World Data Centers.

Station Name NORILSI<, U. S. S. R.

Geographic Coordinates 69.26 0 N, 88. 05 0 E
Vertical Cutoff Rigidity 0. 63 CV
Altitude Sea level
Number of Tubes 18 tubes
Start of Observations January 1971 or before (See comments)
Principal Investigator I)Dr. Yu. A. Kurchenko

Comments:

Data starting in January 1971 have been deposited in the World Data Centers.
It is not known if any earlier data are available.

Data routinely submitted to the World Data Centers approximately 6 montlhs
after observations. Requests for data should be sent to the World Data Center
B2 on Solar-Terrestrial Physics, Ulitza ?Molodezhnaya 3, Moscow 13-296, U.S. S. R.

1



43

Operating IQSY- NM -64 Neutron Monitors

Station Name OULU, FrMLANI)

Alternate Name University of Oulu
"Geographic Coordinates 65°1'N, 25'30'E
Vertical Cutoff Rigidity 0. 81 GV
Altitude 15 meters
Number of Tubes 9 tubes
Start of Observations May 5, 1964
Principal Investigator Dr. Pekka Tanskanen

Department of Physics
University of Oulu
Kontinkangas, Oulu, Finland

Comments:

Multiplicity measurements also being made.

Data routinely submitted to the World Data Centers approximately 6 months
after observations.

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. II, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

Station Name PIC I)U MIDI, FRANCE

Geographic Coordinates 42056'N, 0;0 015'E
Vertical Cutoff Rigidity 5. 36 GV
Altitude 2860 meters
Number of Tubes 9 tubes
Start of Observations Novcmber 1, 1964
Principal Investigator From November 1964 to October 1971:

Dr. A. Freon (deceased)
Name and Address of Person to Dr. 11. G. Milleret (see comments)

Contact for hIformation Laboratoire de Physique Cosmique
Fort de Verrieres
Route des Gatines
91 Verrieres-Le-Buisson, Francej Comments:

The principal investigator replacing Dr. Freon is expected to be appointed
sometime during 1972.

Data routinely submitted to the World Data Centers approximately 2 to 3
months after observations.

Data for 196,t published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 12, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, 'T'okyo, Japan,
March 1968.
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Operating IQSY-NM- 64 Neutron Monitors

Station Name PREDIGTSTUIIL, F. R. G.

Geographic Coordinates 47 0 42'N, 120 53'E
Vertical Cutoff Rigidity 4. 30 GV
Altitude 1614 meters
Number of Tubes 3 tubes
Start of Observations January 1, 1969
Principal Investigator Dr. B. Beckmann

FTZ D 33
Am Kavalleriesand 3
61 Darmstadt, F. R.G.

Comments:

Data to be submitted to the World Data Centers.

The operation of this equipment is expected to be terminated during 1972.

Station Name RESOLUTE, CANADA

Geographic Coordinates 740 43'N, 940 591W
Vertical Cutoff Rigidity 0. 00 GV
Altitude 17 meters
Number uf Tubes 6 tubes
St.art of Observations March 1, 1966
Principal Investigators From March 1966 to August 1971:

Dr. J. Katzman (retired)
From August 1971 to the present:

Dr. M. Bercovitch
Division of Physics
National Research Council of Canada
Sussex Drive
Ottawa, Ontario, Canada

Comments:

Data routinely submitted to the World Data Centers approximately 3 months
after observations.

.4
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Operating IQSY-NM-64 Neutron Monitors

Station Name ROME, ITALY

Alternate Name Station SVIRCO, Roma
Geographic Coordinates 41 541N, 12°311E
Vertical Cutoff Rigidity 6. 32 GV
Altitude 60 meters
Number of Tubes 9 tubes (May 1, 1966-July 14, 1966)

12 tubes (July 15, 1966-May 8, 1969)
9 tubes (May 9, 1969-present)

Start of Observations May 1, 1966
Principal Investigators From May 1, 1966 to December 31, 1970:

Prof. Francesca Bachelet
Present address:
Istituto di Fisica dell' UniversitY,
Rome, Italy

From January 1, 1971 to present:
Prof. Nunzio lucci
Istituto de Fisica dell'Universita
Laboratorio del Plasma nello Spazio-

C.N.R.
P. le delle Scienze, 5
Universita, Rome, Italy

Comments:

Data routinely submitted to theý World Data Centers approximately a year
after obscervations.

Station Name SANAE, ANTARCTICA

Alternate Name Norway Station
Geographic Coordinates 700181S, 20211W
Vertical Cutoff Rigidity 1.06 GV
Altitude 53 meters
Number of Tubes 3 tubes
Start of Observations February 17, 1964
Principal Investigator Dr. P. II. Stoker

Cosmic Ray Research Unit
Potchefstroom University for C. H. E.
Potchefstroom, South Africa

Comments:

Data routinely submitted to the World Data Centers approximately 18 months
after observations.

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 12, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.
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Operating IQSY-NM-64 Neutron Monitors

Station Name SULPHUR MOUNTAIN, CANADA

Alternate Name Banf0
Geographic Coordinates 51. 2 N, 115. 6 W
Vertical Cutoff Rigidity 1. 14 GV
Altitude 2283 meters
Number of Tubes 6 tubes
Start of Observations March 1, 1963
Principal Investigators From March 1, 1963 to September 1, 1970:

Dr. B. G. Wilson
Present address:

Vice President
Simon Fraser University
Burnaby 2, B. C., Canada

From September 1, 1970 to present:
Prof. D. Venkatesan and Dr. T. Mathews
Physics Department
University of Calgary
Calgary 44, Alberta, Canada

Comments:

Mean station pressure is 766. 0 nib.

Data routinely submitted to the World Data Centers approximately 3 months
after observations.

Data for 1964 published in "Cosmnic- Hay Intensity During the International
Years of the Quiet Sun", No. 12, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ucno Park, Tokyo, Japan,
March 1968.

Station Name SWARTIIMORE, U.S.A.

Geographic Coordinates 3b 0 541'N, 75021 'W
Vertical Cutoff Rigidity 1. 92 GV
Altitude 80 meters
Number of Tubes 9 tubes
Start of Observations September 1963
Principal Investigator Dr. Martin A. Pomerantz

Bartol Research Foundation
Swarthmore, Pennsylvania 19081, U.S.A.

Comments:

Data routinely submitted to the World Data Centers approximately 1 year
,fter observations.

Data from July through December 1964 published in "Cosmic-Ray Intensity
Durbig the International Years of the Quiet Sun", No. 12, National Committee for
the International Geophysical Coordination, Science Council of Japan, Ueno Park,
Tokyo, Japan, March 1968.
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Operating IQSY-NM-64 Neutron Monitors

Station Name SYOWA, ANTARCTICA

Alternate Names Syowa Base
Sy•\va StatiV•

Geographic Coordinates 69y001S, 39-3613
Vertical Cutoff Rigidity 0. 42 GV
Altitude 15 meters
Number of Tubes 12 tubes
Start of Observations March 1, 1967
Principal Investigator Dr. M. Kodama• The Institute of Chemical and Physical

Research
7-13, Kaga-1, Itabashi-ku
Tokyo, Japan

Comments:

Plans are being made to submit the data to the World Data Centers.

Station Name TEHRAN, IRAN

SGeographic Coordinates 35 042'N, 51°0241E
Vertical Cutoff Rigidity 10. 56 GV

Altitude 14,00 meters
Number of Tubes Not available
Start of Observations Novcmber 1, 1969
Principal Investigator Dr. II. K. Afshar

Institute of Geophysics
Tehran University
Amirabad, Tehran, Iran

Comments:

Data to be submitted to the World Data Centers.

For specific information contact Dr. J. B. Mercer, c/o Physics Department,
The University of Leeds, Leeds 2, England.
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Operating IQSY-NM-64 Neutron Monitors

Station Name THULE, GREENLAND

Alternate Name Geopole StatonGeographic Coordinates 76 0 35'N, 6 8 °251W

Vertical Cutoff Rigidity 0. 00 GV
Altitude 260 meters
Number of Tubes 9 tubes
Start of Observations February 1964
Principal Investigator Dr. Martin A. Pomerantz

Bartol Research Foundation
Swarthmore, Pennsylvania 19081, U.S.A.

Comments:

Data routinely submitted to the World Data Centers approximately 1 year
after observations.

Data published in the AFCRL Geophysics and Space Data Bulletin, AFCRL,
L. G. Hanscom Field, Bedford, Massachusetts 01730, U.S.A.

Data from October through December 1964 published in "Cosmic-Ray Intensity
During the International Years of the Quiet Sun", No. 12, National Committee for
the International Geophysical Coordination, Science Council of Japan, Ueno Park,
Tokyo, Japan, March 1968.

Station Name TIXIE BAY, U. S. S. R.

Geographic Coordinates 710 35'N, 129 0 00'E
Vertical Cutoff Rigidity 0. 53 GV
Altitude Sea level
Number of Tubes 18 tubes
Start of Observations August 1966
Principal Investigators Dr. N. P. Chirkov and Dr. V. I. Ipatev

Institute of Cosmophysical Investiga-
tions and Aeronomy

Lenin Avenue, 61
Yakutsk, Siberia, U.S.S.R.

Comments:

Data routinely submitted to the World Data Centers approximately 6 months
after observations.

Data routinely published in monthly review of "Cosmical Data"
(Kosmycheskiye danniye), Publishing Office "Nauka", Moscow, U.S.S.R.
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Operating IQSY-NM-64 Neutron Monitors

Station Name TOKYO, ITABASHI, JAPAN
SGeographic Coordinates 35°451N, 139°431E

Vertical Cutoff Rigidity 11. 61 GV
Altitude 20 meters

Number of Tubes 9 tubes (November 1969-April 1971)
18 tubes (May 1971-present)

Start of Observations November 1969
Principal Investigator Dr. M. Wada

Cosmic Ray Laboratory
The Institute of Physical and Chemical• Research

i:•7-13, Kaga-1, Itabashi-ku
Tokyo, Japan

Comnments:

Data routinely submitted to the World Data Centers approximately 3 months
after observations.

Preliminary data with 3 tubes are available since January 1969.

Station Name UTRECHT, THE NETHERLANDS

Geographic Coordinates 52°0 6'N, 5°07'E
Vertical Cutoff Rigidity 2. 76 GV
Altitude 1 meter
Number of Tubes 18 tubes
Start of Observations February 1, 1967
Principal Investigators Dr. L. D. de Feiter

Space Research Laboratory
Beneluxlaan 21
Utrecht, The Netherlands

Dr. H. F. Jongen
Natuurkundig Laboratorium
Universiteit van Amsterdam
Valckenierstraat 65
Amsterdam, The Netherlands

Comments:

Observations were interrupted from February 1, 1967 until July 1, 1963
because of interference from the nuclear accelerator.

Data from July 1, 1969 will be submitted to the World Data Centers.

Data routinely published in the Monthly Bulletin, Royal Meteorological
Institute, De Bilt, The Netherlands.

it
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Operating IQSY-NM-64 Neutron Monitors

Station Name VICTORIA, CANADA

Geographic Coordinates 48 0 25'N, 123 0 19'W
Vertical Cutoff Rigidity 1. 86 GV
Altitude 71 meters
Number of Tubes 18 tubes
Start of Observations August 28, 1964
Principal Investigators Dr. R. M. Pearce and Dr. G. R. Mason

Department of Physics
University of Victoria
Victoria, British Columbia, Canada

Comments:

Data routinely submitted to the World Data Centers approximately 1 to 7
months after observations.

Data from September through December 1964 published in "Cosmic-Ray In-
tensity During the International Years of th..v Quiet Sun", No. 12, National Com-
mittee for the International Geophysical Coordination, Science Council of Japan,
Ueno Fark, Tokyo, Japan, March 1968.

d
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Section A2

IGY-type Neutron Monitors

The following listings contain the pertinent information on the IGY-type

neutron monitors in operation on December 31, 1971. The locations of these

detectors are snown in Figure A2. These monitors are the standard design

adopted by the IGY and described by Simpson (1957).

GEOGRAPHIC LONGITUDE-

0 i

A4

Figure A2. World Map Showing Locations of Operating I•,Y -ype Neutron
Monitors
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Opevating IGY -Type Neutron AMonitors

Station Name A LIGA RI , INDIIA

Geographic Coordinates 27 54'30"N, 78 .1'26"E
Vertical, Cutoff Rligidit~y 1.1. 85 CGV
Altitude 185. 93 meters
Start of Obser-vations IDecemnbcr. 197!
Principal Investigator D)r. 1. S. yadav

Department of' Physics
Aligarl rhiMslin University
Aligarhi, India

Comments:

D~ata to b~e submitted to the World IData Centers.

Station Name MA [[A-ATA, U. S.S. R.

Geographic Coordinates -13 0 15'N, 76 0 )5 E
Vertical Cutoff Rigidity 6;. 69 01V
Altitude 806 meters
Periods of Obsetrvation.; July 19157 - IDecomber 1959

.1 une 1900 - presenlt
Principal Investigator D~r. E. V. IKolomleets

IKazakh State University
K~irov Street, 130,
Alma- Ata, U.S.S.R~.

Comments:

Data routinely submnitted to the World D~ata Centers approximately 12 monthis
after obs5erva'tions.

D~ata rouitinel- pub~lished inl monthly review of "Cosmilial D~ata"',
('osiaychieskiy e (lanniye), Publishing Office "Nauika'', Moscow, U.5.S. R.

D~ata durinlg c~y p~ublished inl 'Cosmic- Rav Intensity lDn ring thle International
Geophyvsical. Year"', National Committee for the International Gleophysical \'eav,
Science. Council of Japan, keno Park, Tokyo, JIapan, as, follows:

July-Diecembher 1957 Hook No. 1, \lvhi 'l 1959
.J anlua ry-.J unlle 1958 B~ook No. 2, IDecenmbe 1959
July- Deemllber 19158 Book No. :3, April 19(00

Data for If 064 paublised inl Cosinlic- Ray Intensity During thie International
Yeatrs of thle Qu:iet Sunl, No. 10, National Committee torI thce International Czeo-
physical Coordination, Science Council of .Iaalla, Uuno Pa.rk, Tokyo, .hipanl,
\Iarclh 1967.

VA
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Operating IGY-Type Neutron Monitor,.s

Stavt of' Obser-vat ions April 1958
Principal Investigator Prof'. Dr. 13. TrUMl)y

Aeg.53-55, Bergen, Nra

Comments:21 NO WA NowyI

D~ata to be sent to theWolDaaCnes

Station Name BERG IE, AUSTYAI

Geographic Coordinates 27632'S, 152 0 1'E
Vertical Cutoff Rigidity 7. 1 GV
Altitude Sea level
Start of Observations Noveiber 30, 1960
Principal Investigator Droi. A. G. Fentpni

PhysicsDepartment
University of Tasmania
B~ox 252,C, G. P.O.
Aloegt.Tasmania 7001, Australia

Comments:

This instrument was tvansfevred from Sydney.

IData from January 1968 onwards to be submitted to the World Data Center:s.

~~I A ttdAe ee
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Operating IdY-Type Neutr-on Monitors

Station Name CLIMAX, U. S. A.

Geographic Coordinates 39. 370 N, 106. 180 WVertical Cutoff Rigidity 3.03 GV

Altitude 3400 meters
Start of Observations September 1951
Principal bivestigator Prof. J. A. SimpS3n

ILASRE -'FI

University of Chicago
933 E. 50th StreeO
Chicago, Illinois 60637, U. S, A.

Comiments:

'rhis equipment %%as in operation fov short periods from 19!0 to September
1951.

Data routinely submitted to the World Data Cemters approximately 3 to 6
months after observations.

Master riiagnetic tapes of the data are available for copy.

Daily averages published in Part 1, Solar-Geophysical Data (Prompt Re-
ports), NOAA Research L.aboratories, U. S. Department of Commerce, Moulder,
Colorado, 80302, U.S.A.

Data during IGY published in 'Cosmic- Ray Intensity I)uring the International
Geophysica' Year", National Committee for the International Geophysical Year,
"Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

Jdly-December 19-57 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-Delenmber 1958 Book No. 3, April 1960

Data for 196,4 published in "Cosmic-Ray hItensity During the International
Years of the Quiet Sun", No. 10, National Committee for- the International Geo-
physical Coordination, Scielkce Council of Japan, Ueno Park, Tokyo, .Japan,
March 1967.



Operating IGY -Type Neutron mlonito rs

Station Name DLN V 1-R1, U. S. A.

Geographic Coordinates 39 0 40"N, 10.10 58,%W
Vertical Cutoff Rigidity 2. 91 CV
Altitude 1600 meters
Start of Observations .January 1965
Principal Linvestigator Prof. 13. L. Chasson

lDepaitment. of Physics
University o1' Deniver.
Denver, Colorado 802 10, U. S. A.

Comments:

Data routinely submitted to thle World Data Centers approximately I year

after observations.

Station Nlame EL. INFIERNILI.O, CHILE

Geographic Coordinates 3:30 101S, 70 () 7 1W
Vertical Cutoff' Higidity It. .15 OV
Altitude 4.133 meters
Start o~f Observations January 1968
Principal Investigator Priof'. Gabriel Alvin I

Centro dto Radiacion C6ojnica
(Facultad deo Ciencias Visicas y

?Jatein'ticas)
Univer-sidad dto Chile
Casilla 13 14, Santiago de Chile, Chile

Comments:

Plans being made to submit data to the World D~ata Centers.

Station Name CU LMA RG, INDIIA

Geographic Coordinates ?.1. 07%: i, 74.4 0 2E
Vertical Cutoff Rigidity ILI. 91 CV
Altitude 27413 meters
Start of Obser-vations February 15, 1968
Pr11incipal Investigator. Dri. 11. Razclan

Physical Research L aboratory
Ahmedabad -9, Cuja rat, India

Commnnents:

E~quipmenit consists of 20 BF 3 counters, each 0. 9 l.l'l meter in length.

D~ata to be0 submitted to the World Data Centers.

"Alk~ý .f.. A tC
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Operating IGY-Type Neutron Monitors

Station Name CORIX)BA, ARGEN'lTINA

Geographic Coordinates 3 l025'S, 6.1012'W
Vertical Cutoff Rigidity 11. .5 GV
Altitude 434 meters
Start of Observations July 1, 1964
Principal Investigator Dr. IHoracio [F. Ileredia

Instituto de Matem6tica, Astronomia
v Fisica

La prida 854, Cor'doba, Argentina

Comments:

Data routinely submitted to the World Data Centers about 3 months after
observations.

Data for July through December 1964 published in "Cosmic-Ray hitensity
D)uring the International Years of the Quiet Sun", No. 10, National Committee for
the International Geophysical Coordination, Science Council of Japatn, Ueno Park,
Japan, March 1967.

Station Name DACCA, BANGLADESII

Geographic Coordinates 23 0 45'N, 90o25' 1.,
Vertical Cutoff Rigidity 16. 22 CV
Altitude Sea level
Start of Observations Januarvy 23, 196,4
Principal Investigators I)D'. M. S. Islam and I)r. Q. N. Begum

Cosmic Radiation Research Laboratory
Physics Department
IDacca University
Dacca 2, Bangladesh

Coll) ments:

Data routinely submitted to the World Data Centers

'IThe operation of this equipment was temporarily stop)ped on March 1, 1971.
The monitor consists of one unit only, another utit is expected to he added.
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Operating IC;Y-Tyvpe INcitron M-onitors

Station Name 1)E NWVER, U. S. A.

Geographic Coordinates .39 0,10N, 104'58-W\
Vertical Cutoff Rigidity 2. 91 GV
Altitude 1600 meters
Start. of Observations JTanuary 1965
Principal Investigator Prof. R. L. Chasson

Department of Physics
University of lDenver
Denver, Colorado 80210, U1.S. A.

Comments:

Data routinely submitted to the World D)ata Centers approximately 1 Year
after obserivations.

Station Name EI, INF'IERNILLO, Cl'lILP

Geographic Coordinates 33 0 10-S, 70 0 171WV
Vertical Cutoff Rigidity 1 1. 415 CV
Altitude 43.13 meters
Start of Observations January 1968
Principal Investigator P rof'. Gabriel Alvat

Centro dle Radiai66'n Co"syniea
(Facultad de Ciencias F'isicas y

NMatvm~ticas)
Universidad doe Cline
Casilla 1314, Santiago (Ie Chifle, Chile

Co mmnen ts:

Plans being made to suibmit data to the WVorld D~ata Centers.

Station IN, anie GUTI AlARG, INDIA

Geographic Coordlinates 341. 0 7 0N1, 74. 42oE,
Vertical Cutoff Rigidity 11. 91 CAV
Altitude 27413 meters
Start of Observations February 15, 19(68
I'vit~cipal Investigator Dr. If. Razdan

PhIlysical Research ILabo rateory
Ahmedabad- 9, Gujarat, India

Comnments:

E~quipment consists of 20 BF counters, each 0. 91-1.1 mecter in length.

lDatza to be submitted to the World Data Centers.

. - L g
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Opurating IGY-type Neutron 'Monitors

Station Name IIEISS ISLANI), U.S. S. 1.

Geographic Coordinates 80 0 37'N, 58 0 03'E
Vertical Cutoff Rigidity 0. 10 GV
Altitude 20 meters
Start of Observations January 1, 1958 - October 1, 1967

November 1, 1967 - May 1968
November 1968 - August 1970 (See

comments)
Principal Investigator Dr. L. L. Lazutin

Polar Geophysical Institute
Akademgorodok, Apatity
Murmansk Region, U. S. S. R.

Comments:

This monitor has operated at irregular intervals since August 1970.

Data routinely submitted to the World Data Centers

lData during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year, National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

April - June 1958 13, k No. 2, December 1959
July - I)ecember 1958 Book No. 3, April 1960

Data for 196.1 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 10, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1967.

Station N4 ,,. ! IO) 13A RT, A UST RA L.IA

Geographic Coordinates 420 5,'S, 14,7020' E
Vertical Cutoff Iligiditv 1. 88 GV
Altitude Sea level
Start of Observations March 1, 1967
Principll hIin cstigator Dr. A. G. Penton

Physics I)epartment
Ulnivee'sity of Tasmania
Box 252C, G. P.O.
Ilobart, Tasmania 7001, Australia

Comments:

Data routinely submitted to the World Data Centers approximatelv 0 to 12
months aftert observation.

472



58

Operating IGY-Type Neutron Monitors

Station Name IIUANCAYO, PERU

Geographic Coordinates 12. 03°S, 75. 33°W
Vertical Cutoff Rigidity 13. 45 GV
Altitude 3400 meters
Start of Observations January 1952
Principal Investigator Prof. J. A. Sim,,son

LASR- EFI
University of Chicago
933 E. 56th Street
Chicago, Illinois 30637, U.S.A.

ComIu2ts:

Data routinely submitted to the World Data Centers approximately 3 to 6
months after observations.

'IMaster magnetic tapes of the data are available for copy.

Data published in the AFCRL Geophysics and Space Data Bulletin, AFCRLI..
L.G. Hlanscom Field, Bedford, Massachusetts, 01730. U.S.A.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, MNlarch 19359
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 10, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1967.

4
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Operating IGY-Type Neutron Monitors

Station Name JiNG FRA UJOC II, SWITZER LAN 1)

Geographic Coordinates 46.5 0 N, 8. 00 E
Vertical Cutoff Rigidity 4. 48 GV
Altitude 3550 meters
Start of Observations October 1, 1958
Principal Investigator Dr. If. Debrunner

Cosmic Ray Group
Plhvsikalisches InstitutUniversitAt Bern

Sidlerstrasse 5, Bern, Switzerland

Comments:

Data routinely submitted to the World Data Centers approximately 6 months

after observation.

Apparatus consists of 3 sections with 6 counters each.

Data for October through December 1958 published in "Cosmic-Ray Intensity
During the international Geophysical Year", No. 3, National Committee for the
bite rw.ional Geophysical Year, Science Council of Japan, Ueno Park, Tokyo,
Japan, April 1960.

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
AMarch 1968.

tz

Station Name LINDAU/IIARZ, F. R.G.

Geographic Coordinates 51036-'N, 1006,1E
Vertical Cutoff Rigidity 3. 00 GV
Altitude 140 meters
Start of Observations May 1, 1959
Principal Investigators Fromn May 1959 to February 1971:

Prof. Dr. A. Elihmert (deceased)
From February 1971 to the present:

Prof. Dr. V. J. Kisselbach
Institut Uir Stratosphhtren- Physik
Max Planck Institut fUr Aeronomie
3411 IAndau/Ilarz
PB '0, F. H. G.

Comments:

Data routinely submitted to the World Data Centers approximateiy 6 months
after observations.

Data for 196.1 publishecd in "Cosmic-Ray Intensity I)uring the International
Years of the Quiet Sun", No. 11, National Committee for the biternational Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

[.
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Operating [GY-'Iype Neutron Monitors

Station Name LOMLNICKY STIT, CZI-dCIIOSLOVAI<IA

Geographic Coordinates 49.20 0 N, 20.220 E
Vertical Cutoff !Rigidity .I.00 GIV
Altitude 2632 meters
Period of Observations January 1958 - October 1960

May 1, 196.1 - present
Principal Investigator Dr. Pavel Chaloupka

UL E, SAV
Loninick-Y Stit
p1. Tatranska Lomnica, Czechoslovakia

Comments:

Data routinely submitted to the World Data Centers approximately a year after
observations.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan as follows:

January - June 1958 B3ook No. 2, December 1959
July - December 1058 B3ook No. 3, April 1960

Data for May through December 1964 published in "Cosmic-ilay Intensity During
the International Years of the Quiet Sun", No. 11, National Committee for the
International Geophysical Coordination, Science Council of Japan, Ueno Park, Tokyo,
Japan, March 1968.
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Operating IGY-Type Neutron Monitors

Station Name MAKERERE, UGANDA

Alternate Names Kampala
Geographic Coordinates 0020.2'N, 32033.8'E
Vertical Cutoff Rigidity 14. 98 GV
Altitude 1196 meters
Start of Observations October 26, 1957
Principal Investigator Prof. D. M. Thomson

Physics Department
'Makercre University College

P.O. Box 7062
Kampala, Uganda, E. Africa

Comments:

Data routinely submitted to the World Data Centers approximately 6 months
after observations.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geop*"sical Year", National Committee for the International Geophysical Year,
Scienc, Council of Japan, Ueno Park, Tokyo, Japan, as follows:

October-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Data for 196.1 published in "Cosmic- Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.
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Operating IGY-Type Neutron Monitors

Station Name MAWSON, ANTARCTICA

Geographic Coordinates 670361S, 62°53'E
Vertical Cutoff Rigidity 0. 22 GV
Altitude Sea level
Start of Observations April 1, 1957
Principal Investigator Dr. A. G. Fenton

Physics Department
Univerqity of Tasmania
Box 252C, G. P.O.
Hobart, Tasmania 7001, Australia

Comments:

Data routinely submitted to the World Data Centers 6 to 12 months after
observations.

Data are published in "ANARE Data Reports", Antarctic Division,. 568 St.
Kilda Road, Melbourne, Victoria 300.1, Austzalia.

Data during IGY published in, "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

'4



6 3

Operating IGY-Type Neutron Monitors

Station Name MEXICO CITY, MEXICO

Alternate Names C. U. (Ciudad Universitaria)
Geographic Coordinates 19 0 20'N, 990 11'W
Vertical Cutoff Rigidity 9.53 GV
Altitude 2274 meters
Start of Observations 1954
Principal Investigators 1954- 1968:

Prof. J. A. Simpson
LASR-EFI
University of Chicago
933 E. 56th Street
Chicago, Illinois 60637, U.S.A.

19 6 9-present
Mr. Oscar Troncoso
Instituto do G"offsica
Torre do Ciencias
Ciudad Universitaria
Mexico 20 D.F. Mexico

Comments:

This is a modified IGY design (not standard).

Data from 1954- 1968 not submitted to the World Data Centers. Data from
1969 to present routinely submitted to the World Data Centers.

Station Na.'ne MINA AGUILAR, ARGENTINA

Geographic Coordinates 23 0 06'S, 65 0 42'W
Vertical Cutoff Rigidity 12. 51 GV
Altitude 4000 meters
Start of Observations July 16, 1957
Principal Investigators Dr. Jose R. Manzano and Prof. Orestes

R. Santochi
Universidad do Tucumans
Ayacucho 482, T cumnan, Argentina

Comments:

Data routinely submitted to the World Data Centers approximatcly 6 months
after observations.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, M\larcth 1959
January-June 1958 Book No. 2, December 1959
July-September 1958 B3ook No. 3, April 1960

Data for 1964 pubhshed in "Cosmic-Ray Intensity During the Intc 'national
Years of the Quiet Sun", No. 11, National Committee for the Internationa Goeo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

I 4-
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Operating IGY- Type Neutron MXonitors

Station Name MTP.NY, ANTARCTICA

Geographic Coordinates 6G 331~S, 930011E
Vertical Cutoff Rigidity (Y 04 GV
Altitude 30 meters
Start of Observations April 1958
Principal Investigator D~r. N. S. Kanniner

IZNMIRAN
Institute of Terrestrial Magnetism
Ionosphere and H adiowave Propagation
Academny of Sciences of the U. S. S. H.

plo Akademigorodok, Moscow Region,
U. S. S. R.

Comments:

D~ata routinely submitited to the World Data Centers approximately 2 years
after observation,

iDatn for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 11, Nlational Committee for the International Geo-
physical CcoorcU aILlon, Science Council of Japan, Ueno Park, Tokyo, Japan,
'March 1968.

S3tation Name NIORIOKA, JAPAN

Geographic Coordinates 390412-N, 1411008,1 E
Vertical Cutoff Rigidity 10. 16 GV
Altitude 135 meters
Start of Observations August 11, 1970
Princinal Irivustigato r Prof. l1 [chi to Takahashi

Department of Physics
Iwate University
Mt rioka, Japan

Comments:

Data will he supplied upon request.

Information on this monitor will b found in the following publications:

1. Takahashi, It., T. Chiba and N. Yahagi, "Observation of Cosmic-Ray
Neutron Intensity at Moriok-a, Part 1. T'I e Neutron 'Monitor",
Annual Ileport Faculty of Education, University Iwate, Vol. 31,
1"t. 3, 1), 1971.

2. Chiba, TP., "~Observation ()f Cosmic-Ray Intensity at Morioka, Part II.
B~arometr'ic 13cess-ure Effeet", Ann~aa Report Faculty of Education,,
Univt-)-rit-,' Iwate, Vol. M1, Pt. 3, 25, 1971.
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Operating IGY-Type Neutron Monitors

Station Name MT. WASHINGTON, U. S. A.

Geographic Coordinates 44° 18'N, 71 18'W
Vertical Cutoff Rigidity 1. 24 GV
Altitude 1900 meters
Start of Observations July 1954
Principal Investigator Dr. J. A. Lockwood

Department of Physics
University of New Hampshire
Durham, New Hampshire 0382,4, U. S. A.

Comments:

Data routinely submitted to the World Data Centers approximately 1 year
after observations.

Data published in the AFCRIL Geophysics and Space Data Bulletin, AiFCRL,
L. G. IHanscom Field, Bedford, Massachusetts, 01730, U.S.A.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the international Geophysical Year,
Scie'ice Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the Intarnational Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

Station Name MUSSALA, BULGARIA

Geographic Coordinates 42 11- N, 250351E,
Vertical Cutoff Rigidity 6.45 GV
Altitude 2925 meters
Start of Observations March 10, 1964
Principal Investigator Dr. N. Ahababian

Bulgarian Academy of Sciences
Institute of Physics
Sofia, Bulgaria

Comments;

Bi-hourly data routinely submitt, d to the World Data Centers every 6 months.
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Operating IGY-Type Neutron Monitors

Station Name 0 TTAWA, CANADA

Geographic Coordinates 45°02,41N, 75°36-W/
Vertical Cutoff Rigidity 1. 08 GV
Altitude 101 meters (Ap\ril 1D54-August 1960)

;57 meters (August 1960-present)
Start of Observations April 1, 1954
Principal Investigators From April 1954 to August 1971:

Dr. J. Katzman (retired)
From August l1)71 to the present:

Dr. M. Bercovitch
Division of Physics
National Research Council of Canada.Sussex Drive

Ottawa, Ontario, Canada

Comments:

Data routinely submitted to the World Data Centers approximately • months'
after observations. ,

Between 1954 and 1960 several changes were made to thd monitor. Normali-
zation factors for this time period are on file at World Data Center A.

Data during IGY published in "'Cosmic-Ray Intensityl During the Internatiopal
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:'2

July-Decembur 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, Ddcember 1959
July-December 1958 Book No. 3, April 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, -Japan,
March 1968.

Station Name POTCIIE FSTROOM, SOUTH! AFRICA

Geographic Coordinates 26.70°S, 27. 100 E ,
Vertical Cutoff Rigidity 7.30 GV
Altitude 1351 meters
Start of Observations May 1, 1971
Principal Investigator Prof. P. II. Stokbr

Cosmic Ray Research Unit
Potchefstroom University for C,. II. X.
Potchefstroom, South Africa

Comments:

Data to be submitted to the World D)ata Centers.

.4'.']
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Operating-IGY'-Type Neutron Monitors

Station Name SOUTH POLE, ANTARCTICA

Geographic Coordinates 90°0'S, 010'E
Vertical Cutoff Rigidity 0. 11 GV
Altitude 2820 meters
Start of Observations February 1964
Prihcipal Investigator Dr. Martin A. Pomerantz

Bartol Research Foundation
Swarthmore, Pennsylvania 19081, U.S.A.

Comments:

Data routinely submitted to the World Data Centers approximately 1 year
after observation.

Data for March through December 1964 published in "Cosmic-Ray Intensity
During the International Years of the Quiet Sun", No. 12, National Committee for
the International Geophysical Coordination, Science Council of Japan, Ueno Park,
"Tokyo, Japan, March 1968.

A.A
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Operating IGY-Type Neutron Monitors

Station Name SULPHUR MOUNTALN, CANADA

Alternate Names Banf
Geographic Coordinates 51.2VN, 115.6°W

Vertical Cutoff Rigidity 1. 14 GV
Altitude 2283 meters
Start of Observations July 1, 1957
Principa, Investigators From July 1, 1957 to September 1, 1970:

D)r. B. G. Wilson
1Present address;

Vice President
Simon Frase , University
Burnaby 2, British Columbia, Canada

From September 1, 1970 to present:
Prof. 1). Venkatesan and Dr. T.
Mathews
Physics Department
University of Calgary
Calgary 44, Alberta, Canada

Comments:

Data routinely submitted to the World Data Centers approximately 3 months

after observations.

Efficiency factors on file at the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", Nationai Committee for the hitert.ational Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Data for 196,4 pul)lished in "Cosmic-Ray Intensity I)uring the International
Yeairs of the Quiet Sun", No. 12, National Committee for the International Geo-
physical Coordination, Science Council of Japan, ITeno Park, Tokyo, Japan,
March 1968.

'i
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Operating IGY-Type Neutron Monitors

Station Name TBILISI, U. S. S. R.

Geographic Coordinates 41 0 43'N, 44 0 48'E
Vertical Cutoff Rigidity 6. 91 GV
Altitude 510 meters
Periods of Observations January 1958-December 1960

March 1961 - May 1961
January 1963-June 1963
January 1964-present

Principal Investigator Dr. L. G. Dzhavakhishvile
Institute of Geophysics
Academy of Sciences, Georgian S. S. R.
L. Rikhadze Street, I
Tbilisi 15, U. S. S. 1.

Comments:

Data routinely submitted to the World Data Centers approximately 12 months
after observations.

Data routinely published in monthly review of "Cosmical Data"
(Kosmycheskiye danniye), Publishing Office "Nauka", Moscow, U. S. S. R.

Data for January 22 through December 31, 1964 published in "Cosmic-Ray
Intensity During the International Years of the Quiet Sun", No. 12, National
Conimmittee for the International Geophysical Coordination, Science Council of
Japan, Ueno Park, Tokyo, Japan, March 1968.

Station Name UPPSALA, SWEDEN

Geographic Coordinates 595 I5'N, 1703511E
Vertical Cutoff Rigidity 1. 43 GV
Altitude Sea level
Start of Observations September 1, 1956
Principal Investigator Prof. A. E,. Sandstrom

Uppsala University
Box 516
751 20 Uppsala 1, Sweden

Comments:

Data rutinely submitted to the World Data Centers approximately a year
after observationss.

Data during IGY published in "Cosmic-Ray Intensity During the International
(Geophysical Year ', National Committee for the International Geophysical Year,
Science Council oe Japan, Ueno Park, Tokyo, Japan, as follows:

.July. iiecember 1957 Book No. 1, March 1959
January-,lune 1I158 Rook No. 2, December 1959
July- December I1058 Book No. 3, April 1960

Datax ir 196-1 published m T'osimc- Ra. Intensity During the International
Years of the - tiet Sun", ,No. 12. 'N'ational Committee for the International Geo-
p!hv.st al Czord'ttion, Scicte ( ,minil of Japan, Ueno Park, Tokyo, .Japan,
\L.i rch 1 68.
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Operating IGY-Type Neutron Monitors

Station Name USHIUAIA, ARGENTINA

Geographic Coordinates 54°0,8-S, 68°19'W
Vertical Cutoff Rigidity 5. 68 GV
Altitude Sea level
Start of Observations July 1, 1957
Principal Investigator Dr. Ioracio S. Ghielmetti /

Centro Nacional de Radiacion Cosmica
Peru" 272
Buenos Aires, Argentina

Comments:

Data routinely submitted to the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, Dece:nber 1959
July-August 1958 Bo'jk No. 3, April 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 12, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.
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Operating IGY-Type Neutron Monitors

Station Name VOSTOK, ANTARCTICA

Geographic Coordinates 780281S, 10604811E
Vertical Cutoff Rigidity 0. 00 GV
Altitude 3488 meters
Start of Observations July 14, 1963
Principal Investigators For 1963:

Dlr. S. Fischer
Institute of Experimental Physics v5
Cosmic Ray Laboratory Lomnicky Stit,
p. Tatranska L.omnica, Czechoslovakia

For 1964:
l)r. P. Chaloupka
Institute of Experimental Physics
Cosmic Ray Laboratory lomncky Stit
p. 1'atranska Lomnica, Czechoslovakia

From 1965-present:
l)r. N. S. Kaminer
IZMIRAN
Institute of Terrestrial Magnetism
ionosphere and Radiowave Propagation
Academy of Sciences of the U. S. S. R.
p/o Akademgorodok, Moscow Region,
U.S.S.R.

Comments:

Data from 1963- 1967 submitted to the World Data Centers. More recent data
will be submitted to the Data Centers.

X
Data for 1964 published in "Cosmic-Ray Intensity During the International

Years of the Quiet Sun", No. 12, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.
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Operating IGY-Type Neutron Monitors

Station Name ZUGSPITZE, F. R. G.

Alternate Names Zugspitze Laboratory
Max Planck Institut

Geographic Coordinates 47025'N, 10°591E
Vertical Cutoff Rigidity 4. 24 GV
Altitude 2960 meters
Start of Observations January 1, 1957
Principal investigator Dr. Dieter Ilovestadt

Max Planck Institut ft'Wr Physik and
Astrophysik

Institut fur Extraterrestrische Physik
80416 Garching, AMUnchen, F. 1R. G.

Comments:

Data routinely submitted to the World Data Centers approximately I year
after observations.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

S.
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e Section A3

Muo-, Detectors

The following listings contain the pertinent information on the various muon

detectors, not including those operating underground, in operation of, December

31, 1971. The locations of these detectors are shown in Figure A3. A separate

listing is given for each detector even though there may be more than one detector

operating at the same location.

There is no standard description for the many muon detectors in existance,

and many variations exist. For the IGY there was a standard cubical design

described by Elliot (1957). In later years it has been common in many countries

to replace the banks of geiger counters with scintillators, but many individual

variations in design exist ranging from single detectors to the crossed telescope

technique. A description of the meta-muon aetector, sometimes referred to as the

X-MT-64 (where X denotes the number of independent sections) is given by

Carmichael (1964). Whenever possible a description of the detector or an appropriate

reference has been included in the detector listing.

G••i•A'Ii!C LO:; VTUI?~ T
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Figure A3. World Map Showing L~ocations of Operating Muon D~etector's
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Operating Muon Detectors

Station Name AHMEDABAD, INDIA

Geographic Coordinates 23001 'N, 72M361E
Vertical Cutoff Rigidity 15. 94 GV
Altitude Sea level
Type of Equipment and Configuration Muon scintillator telescope forming 2

vertical and 2 inclined telescopes (zenith
angle = 500)

Start of Observations December 1968
Principal Investig'ators From December 1968 to January 1972:

Prof. V. Sarabhai (deceased)
From January 1972 to the present:

Prof. U. R. Rao
Physical Research Laboratory
Ahmedabad 9, India

Comments:

Data will be submitted to the World Data Centers.

Station Name ALERT, CANADA

Geographic Coordinates 8203 3'N, 620201'WV
Vertical Cutoff Rigidity 0. 00 GV
Altitude 66 meters
Type of Equipment and Configuration 4-MT-64 cubical muon monitor
Start of Observations October 11, 1965
Principal Investigator Dr. Hugh Carmichael

Atomic Energy of Canada, Ltd.
Chalk River, Ontario, Canada

Comments:

Data routinely submitted to the World Data Centers.

Data routinely published in the Atomic Energy of Canada "Cosmic Ray MT-64
Muon Monitor Data" series of reports.

Station Name ALMA-ATA, U.S. S. R.

Geographic Coordinates 43 0 15'N, 76055'E
Vertical Cutoff Rigidity 6. 69 GV
Altitude 806 meters
Type of Equipment and Configuration Crossed muon telescope

(Angle less than 450 N and S)
Start of Observations July 1, 1961
Principal investigator Dr. HL V. Kolomeets

Kazakh State University
Kirov Street, 136
Alma-Ata, U.S. S.R.

Comments:

No plans to submit data to the World Data Centers.

At- -----
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Operating Muon Detectors

Station Name ALMA-ATA, U.S.S.R.

Geographic Coordinates 43°15'N, 76°55'E
Vertical Cutoff Rigidity 6. 69 GV
Altitude 806 meters
Periods of Observations January 1962-June 1962

January 1964-present
Principal Investigator Dr. E. V. Kolomeets

Kazakh State University
Kirov Street, 136
Alma-Ata, U.S.S. R.

Comments:

Data routinely submitted to the World Data Centers approximately 6 months
after observations.

Station Name ALMA-ATA, U. S. S. R.

Geographic Coordinates 43 0 15'N, 76 0 55'E
Vertical Cutoff Rigidity 6. 69 GV
Altitude 806 meters
Type of Equipment and Configuration C rossed muon telescope (angle less than

45 N, S, E, W and vertical)
Start of Observations November 10, 1963
Principal Investigator Dr. E. V. Kolomeets

Kazakh State University
Kirov Street, 136

4 Alma-Ata, U. S. S. R.

Comments:

No plans to submit data to the World Data Centers.

Station Name APATITY, U.S. S. R.

Geographic Coordinates 67 0 33'N, 33 0 20'E
Vertical Cutoff Rigidity 0. 65 GV
Altitude 182 meters
Type of Equipment and Configuration Crossed wide-angle muon telescope
Start of Observations Septenber 1, 1967
Principal Investigator Dr. L. L. Lazutin

Polar Geophysical Institute
Akademgorodok, Apatity
Murmansk Region, U. S. S. 1.

Comments:

Data from September 1, 1967 through December 31, 1970 deposited in thie
World Data Centers. Data after 1970 available on request.
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Operating Muon Detectors

Station Name BELFAST, NO RTHIERN IRELAND

Geographic Coordinates 54,035-'N, 50 561W
Vertical Cutoff Rigidity 1. 92 GV
Altitude 16 meters
Start of Observations March 1, 1966
Principal Investigator Dr. C. S. Watt

Department of Pure and Applied Physics
Queen's University
Belfast BT7 lNN
Northern Ireland, U. K.

Comments:

Data to be submitted to the Woi-.d Data Centers.

Station Name BELSK, POLAND

Alternate Name Ce%1tral Geophysical Observatory
Geographic Coordinates 51 50'N, 20 47'E
Vertical Cutoff Rigidity 3. 18 GV
Altitude 180 meters
'Type of Equipment and Configuration, Duplex cubical counter telescope,

standard IGY-type with 10 cm lead
Start of Observations February 1966
Principal Investigators Dr. 1'. Kowalski and Dr. Z. Kobylinski

Geophysical Institute of Polish Academy
of Science

UI Pasteura 3, Warsaw, Poland

Comments:

Data routinely submitted to the World Data Centers approximately 6 mon.ths
after observations.

Data are published in the Journal: IMateriaty i Prace, Zaklad Geofizyki PAN.
(English Translation - Materials and Papers, Geophysical Institute of Polish
Academy of Science).
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Operating Muon Detectors

Station Name BERGEN, NORWAY

Geographic Coordinates 60 0 24'N, 50 19'E

Vertical Cutoff Rigidity 1. 13 GV
Altitude Sea level
Type of Equipment and Configuration Wide and narrow angle muon telescope

with GM counters mounted about a stan-
dard cubical telesco,.)e with 10 cm lead
shield

Start of Observations December 1956
Principal Investigator Prof. Dr. B. Trumpy 9

Department of Physics
Ur. tersity of Bergen, L
Alleg*. 53-55, Bergen, Norway

Comments:

Data to be sent to the World Data Centers.

Station Name BOLOGNA, ITALY

Geographic Coordinates 44 0 30'N, 11021 'E
Vertical Cutoff Rigidity 5.22 GV
Alt. -ude Sea level
Type of Equipment and Configuration Cubical standard coincidence telescope.

Hard coincidences 450 E and 450 W.

Omnidirectional ionizing total. (Se
conmments). I

Start of Observations January 1, 1965
Principal hivestigator Prof. M. Galli

Istituto de Fisica Universita
Via Irnerio 46
'10126 Bologna, Italy

Comments:

Data routinely submitted to the World Data Centers withir a year of observa-tions.

The total ionizing component is described in the paper "Observations on
Cosmic-Ray Variations During Cold-Front Perturbations" by M. C. Fazzini,

10. Galli, I. Guidi, and P. Randi, Canadian Journal of Physics, 46, S1073, 1968.



Operating Muon Detectors

Station Namne CHACALTAYA, BOLIVIA

Geographic Coordinates 16o191S, 68O9,w
Vertical Cutoff Rigidity 13. 10 GV
Altitude 5220 meters
Type of Eq-,iipment and Configuratign East-west muon telescopes of three

fold coinc: ,re Geiger counters. it
detects the total component.

Start of Observations March 1957
Principal Investigator Ing. Ricardo Anda

Laboratorio de Flsica Cosmica
Universidad Mayor de San Andres
La Paz, Bolivia

Comments:

Equipment was operated intermittently until March 1968 when continuous
operation wax, started.

Data not submitted to the World Data Centers.

Station Name CHACALTAYA, BOLIVIA

Geographic Coordinates 16 19'S, 68°91W
Vertical Cutoff Rigidity 13. 10 GV
Altitude 5220 meters
Type of'Equipment and Configuration East-west and vertical scintillation

coincidence muon telescopes
Start of Observations March 16, 1970
Principal Investigator Ing. Ricardo Anda

Laboratorio de Fisica Codsmica
Universidad Mayor de San Andres
La Paz, Bolivia

Comments:

Data routinely submitted to the World Data Centers.

Data published i:' the scrice. "CUADEF*NOS", a publication of the Laboratorio
de F.Sica Cosmica.

I
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Operating Muon Detectors

Station Name COLLEGE STA'T•ION, U.S.A.

Alternate Name Texas A&M Ma netic Spectrometer

Geographic Coordinates 30.63°N, 96.35NW
Vertical Cutoff Rigidity 4. 95 GV
Altitude 76 meters
Type of Equipment and Configuration Two directional muon magnetic spectro-

meter telescopes. The smaller has a
maximumu detectable momentum (MDM)
of approximately 350 GeV/c. The
larger has a MDM of approximately
1000 GeVtc.

Start-of Observations Marc. ..968 (the smaller)
October 1968 (the larger)

Principal Investigator Dr. Nelson M. Duller
Texas A&M University
Department of Phybics
College Station, Texas 77843, U. S. A.

21 Comments:

These detectors are in continual operation.

Data are not submitted to the World Data Centers.

Station Name DACCA, BANGLADESH

Geographic Coordinates 230 45'N, 90 0 25'E
Vertical Cutoff Rigidity 16.22 GV
Altitude Sea level
Type of Equipment and Configuration Verticol narrow angle mouon telescope
Start of Observations Jun'ý 24, 1966
Principal Investigators Dr. M. S. Islam ind Dr. Q. N, Begum

Cosmic Radiation Research Laboratory
Physics Department
Dacca University
Dacca 2, Bangladesh

Comments:
Data routinely submitted to the World Data Centers.

rThe operation of this equipment was temporarily stoppe2d on March 1, 1971.

Plans are being made to convert this telescope to a cubical telescope in the near
future. The present telescope has a total absorber thickness equivalent to 25 cm
of lead.

pY
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Operating Muon Detectors

Station Name DEEP RIVER, CANADA

Geographic Coordinates 46°06-N, 77'30'1V
Vertical Cutoff Rigidity 1. ,02 GV
Altitude 145 meters.
Type of Equipment and Configuration Wide angle muon monitor
Start of Observations Maý 1, 1962
Principal Investigator Dr. Hugh Carmichael

Atomic Energy 6f Canada, Ltd.
Chalk River, Ontariot Canada

Comments:

Data may be submitted to WVorld Data Centers.

Data may be published from start until end of 1965 to overlap cubical muon'
monitor observations beginning February 20, 1965.

Station Name ,DEEP RIVER, CANfADA

0 0
Geographic Coordinates 46°06'N, 77°30'W
Vertical Cutoff Rigidity I. 02 GV
Altitude 145 meters
Type of Equipment and Configuration 4,1-MT-64 cubical muon' fionitor
Start of Observations February 20, If 6.
Principal Investigator , Dr. Hugh Carmichael

Atomic Energy of Canada, Ltd.
Chalk Rivpr, Ontario, Canada.

Comments:

Data routinely submitted to the World Data Centers.

Data routinely published in the Atomic Energy of Canada "Cosmic Ray MT-64
Muon Monitor Data' series of reports.A.{

4
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-'Operating Muon Detectors

.. Station Name DENVER, U. S.A.

Geographic Coordinates 39°40'N, 104 '58'W
Vertical Cutoff Rigidity 2. 91 GV
Altitude 1600 meters
Type of Equipment and Configuration Multi-directional muon telescope (see
' , comments)
Start of Observations January 1, 1967
Principal Investigator Prof. R. L. Chasson

Department of Physics
University of Denver
Denver, Colorado 80210, U.S.A.

Comments:

This muon telescope is not a standard array. A complete description of this
detector is given in the paper "Results from the New Denver Multidirectional
Meson Telescope" by R. L. Chasson, M. Iona, V. J. Kisselbach and P. Baker,
Jr., Proceedings of the Ninth International Conference on Cosmic Rays, Vol. 1,
282, 1965.

Data routinely submitted to the World Data Centers.

Station Name DOURBES, BELGIUM

Geographic Coordinates 50°06'N, 4°36Iý
Vertical Cutoff Rigidity 3.24 GV
Altitude 225 meters
Type of Equipment and Configuration Standard cubical telescope (10 cm lead).

Two telescopes directed to the East and
West with zenith angles of 450 (no lead).

Start of Observations January 1, 1969
PrincipalInvestigators Prof. L. Bossy and Dr. J. C. Jodogne

Ge~ophysique externe
Institut royal m6tdorologique

* 3, Avenue Circulaire
"Bruxelle 18, Belgium

Comments:

'Tr•is detector was in operation for specific short periods of time during 1968.

44
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Operating Muon Detectors

Station Name GOOSE BAY, CANADA

Geographic Coordinates 53°16'N, 60°24'W
Vertical Cutoff Rigidity 0. 52 GV
Altitude 46 meters
Type of Equipment and Configuration 4-MT-64 cubical muon monitor
Start of Observations November 17, 1964
Principal Investigator Dr. Hugh Carmichael

Atomic Energy of Canada, Ltd.
Chalk River, Ontario, Canada

Comments:

Data routinely submitted to the World Data Centers.

Data routinely published in the Atomic Energy of Canada "Cosmic Ray MT-64
Muon Monitor Data" series of reports.

Station Name HAFELEKAR, AUSTRIA

Geographic Coordinates 47 0 19'N, 110 23'E
Vertical Cutoff Rigidity 4.37 GV
Altitude 2290 meters
Start of Observations December 15, 1957
Principal Investigators Prof. Dr. Rudolf Steinmaurer and

Dr. Herbert Oberguggenberger
Physikalisches Institut
Scho'pfstrasse 41
A- 6020- Innsbruck, Austria

Comments:

Data routinely submitted to the World Data Centers.

Station Name HEISS ISLAND, U. S. S. R.

Geographic Coordinates 80037'N, 58003'E
Vertical Cutoff Rigidity 0. 10 GV
Altitude 20 meters
Type of Equipment and Configuration Mega-muon telescope
Start of Observations October 15, 1970
Principal Investigator Dr. L. L. Lazutin

Polar Geophysical Instit'ite
Akademgorodok, Apatity
Murmansk Region, U. S. S. R.

Comments:

Data available upon request.
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Operating Muon Detectors

Station Name DOBART, AUSTRALIA

Geographic Coordinates 42 0 54'S, 147020'E
Vertical Cutoff Rigidity 1. 88 GV
Altitude Sea level
Type of Equipment and Configuration Vertical muon telescope
Start of Observations September 1, 1953
Principal Invest;gator Dr. A. G. Fenton

Physics Department
University of Tasmania
Box 252C, G. P.O.
Hobart, Tasmania 7001, Australia

Comments:

The telescope was designed so that count rates of particles passing through
10 cm and 20 cm of lead were obtained separately. The 20 cm lead channel was
discontinued early in 1967.

Data to the end of 1967 were deposited in the W(,rld Data Centers. There
are no present plans to submit more recent data.

Station Name HOBART, AUSTRALIA

Geographic Coordinates 420541S, 1470201E
Vertic, (Cutoff Rigidity 1. 88 GV
Altitude Sea level
Type of Ec, tipment and Configuration Inclined rotating East-West iiuon tele-

scope with zenith angle of 45
Start of Observations December 22, 1955
Principal Investigator Dr. A. G. Fenton

Physics Department
University of Tasmania
Box 252C, G. P.O.
Hobart, Tasmania 7001, Australia

Comments:

Data not submitted to the World I)ata Centers.
4
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Operating Muon Detectors

Station Name INUVIK, CANADA

Geographic Coordinates 68021'N, 1330431W
Vertical Cutoff Rigidity 0. 18 GV
Altitude 21 meters
Type of Equipment and Configuration 4-MT-64 cubical muon monitor
Start of Observations July 12, 1964
Principal Investigator Dr. Hugh Carmichael

Atomic Energy of Canada, Ltd.
Chalk River, Ontario, Canada.

Comments:

Data routiaely submitted to the World Data Centers.

Data routinely published in the Atomic Energy of Canada "Cosmic Ray MT-64
Muon Monitor Data" series of reports.

Station Name IRKUTSI<, U. S. S. R.

Alternate Name Zui
Geographic Coordinates 52028 'N, 104,002 'E
Vertical Cutoff Rigidity 3. 66 GV
Altitude .1,3 meters
Type of Equipment and Configuration Crossed wide-angle mouen telescope
Start of Observations September 1, 1968
Principal Investigator I)r. A. A. Luzov

Siberian IZMIRAN
Lenin Street 8, Irkutsk, U. S. S. P.

Comments:

Data not routinely submitted to the World Data Centers1

Station Name IRKUTSK, U. S. S. 1.

Geographic Coordinates 52928'N, 104°02'E
Vertical Cutoff Rigidity 3. 66 GV
Altitude .133 meters
Type of Equipment and Configu ration Iligh counting rate mouon telescope
Start of Observations October 1968
Principal Investigator Dr. A. A. Luzov

Siberian IZMIIIAN
ILenin Street 5, Irkutsk, U. S. S. R.

Comments:

Data routinely submitted to the World I)ata Conter-s approximately 6 months
Sftec observations.



85

Operating Muon Detectors

Station-Name KULA, U. S. A.

0 0SGeographic Coordinates 20 44'N, 156°20'W
Vertical Cutoff Rigidity 13. 30 GV
Altitude 930 meters
Type of Equipment and Configuration 2-MT-64 cubical muon monitor
Start of Observations July 10, 1966
Principal Investigator Dr. Hugh Carmichael

Atomic Energy of Canada, Ltd.
Chalk River, Ontario, Canada

Comments:

Data routinely submitted to the World Data Centers.

Data routinely published in the Atomic Energy of Canada "Cosmic Ray MT-64
Muon Monitor Data" series of repor(s.

Station Name LINDAU/1HARZ, F. 13. G.

Geographic Coordinates 51°36'N, 10W6'E
Vertical Cutoff Rigidity 3. 00 GV
Altitude 140 meters
Type of Equipment and Configuration Muon scintillator te~escope
Start of Observations January 1, 1970
Principal Investigators From January 1970 to February 1971:

Prof. Dr. A. Ehmert (deceased)
From February 1971 to the present:

Prof. Dr. V. J. Kisselbach
Institut fu{r Stratosph~ren-Physik
Max Planck Institut f{r Aexonomie
3411 Lindau/Ilarz
PB 40, F. 1. G.

Comments:

Data routinely submitted to the World Data Cenwers.

Station Name LOM,!NICKY STIT, CZECHOSLOVAKIA

Geographic Coordinates 49.20°0N, 20. 22 0 E
Vertical Cutoff Rigidity 4.00 GV
Altitude 2632 meters
Type of Equipment and Configuration Crossed muon telescope
Start of Observations January 1, 1968
Principal Investigator Dr, Pavel Chaloupka

UEF SAV
Lomnickv •tit
p. Tatr.,nskd l.omnica, Czechoslov-Mkia

Comments:

Data routinely submitted to the World Data Centers approximately a year
at'ter obsei vations.



86

Operating Muon Det~ectors

Station-Name LOS CERRII.,I.OS STATION, CHILE

Alternate Name SantiagoGeographic Coordinates 33 301S, 70o421W

Vertical Cutoff Rigidity 11. 44 GV
Altitude 512 meters
Type of Equipment and Configuration Cubic scintillator monitor of 1/2 m2

(each counter), unshielded
Start of Observations January 1, 1967
Principal Investigator Prof. Gabriel Alvial

Centro de Radiaci'on Cosmica
(Facultad de Ciencias Fflsicas y

Matemkticas)
Universidad de Chile
Casilla 1314
Santiago de Chile, Chile

Comments:

Data to be submitted to the World Data Centers.

Station Name MAWSON, ANTARCTICA

Geographic Coordinates 67036-S, 62 0 53'E
Vertical Cutoff Rigidity 0. 22 GV
Altitude Sea level
Type of Equipment and Configuration Vertical muon telescope
Start of Observations May 3, 1955
Principal Investigator Dr. R. M. Jacklyn

Antarctic Division
Department of Supply
Melbourne, Victoria 3004, Australia

Comments:

Data to the end of 1967 submitted to the World Data Centers.

Data are published in "ANARE Data Reports", Antarctic Division, 568 St.
Kilda Road, Melbourne, Victoria 3004, Australia.

Data for July 1, 1957 to December 31, 1958 published in "Cosmnic-Ray Inten-
sity During the International Geophysical Year", No. 5, National Committee for
the International Geophysical Coordination, Szienc Council of Japan, Ueno ParK,
Tokyn, Japan, July 1961. Al



87

Operating Muon Detectors

Station Name MA\VSON, ANTARCTICA

Geographic Coordinates 67036-', 62053'E
Vertical Cutoff Rigidity 0, 22 GV
Altitude Sea level
Type of Equipment and Configuration Inclined rotating East-West riquon tele-

scope with zenith angle of 45
Start of Observations May 5, 1955
Principal investigator Dr. Rt. M. Jacklyrn

Antarctic Division
D)epartment of Supply
MewI,*ourne, Victoria 3004, Australia

Comments:

Data not submitted to the World Data Centers.

Data are published in "ANARE Data Reports", Antarctic D)ivision, 568 St.
Kilda Road, Melbourne, Victoria 3004, Australia.

Station Name MAWSON, ANTARCTICA

Geographic Coordinates 670361S, 62 0 53'E
Vertical Cutoff Rigidity 0. 22 GV
Altitude Sea level
Type of Equipment and Configuration North-south mu8n telescope with high

zenith angle (75
Start of Observations March 31, 1968
Principal Investigator Dr. R. M. Jacklyn

Antarctic Division
Department of Supply
Melbourne, Victoria 3004, Australia

Comments:

,Data not submitted to the World Data Centers.

Data are published in "ANARE Data Reports", Antarctic Division, 568 St.
Kilha Road, Melbourne, Victoria 3004, Australia.

Station Name McMURDO, ANTARCTICA

Geographic Coordinates 77 0 51'S, 166°43'E
Vertical Cutoff Rigidity 0. 01 GV
Altitude 48 meters
Start of Observations March 1961
Principal *ivestigator Dr. Martin A. Pomerantz

13Bartol Research l"oundation
""Swarthmore, Pennsylvania 19081, U.S.A.

Comments:

Data not submitted to the World Data Centers.
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Operating Muon Detectors

Station Name MEXICO CITY, MEXICO

Alternate Names C. U. (Ciudad Universitaria)
Geographic Coordinates 190201N, 99°0111'W
Vertical Cutoff Rigidity 9. 53 GV
Altitude 2274 meters
Type ofEquipment and Configuration Scintillator muon telescope
Start of Observations April 1971
Principal Investigator Mr. Oscar Troncoso

Instituto de Geofisica
Torre de Ciencias
Ciudad Universitaria
Mexico 20, D. F. Mexico

Comments:

Data to bu routinely submitted to the World Data Centers.

Station Name MOSCOW, U. S. S. R.
Alternate Name IZ6 IIRAN 0

Geographic Coordlinates 55 28'N, 37°19'E
Vertical Cutoff Rigidity 2. 46 GV
Altitude 200 meters
Type of Equipment and Configuration High counting rate muon telescope
Start of Observations August 1968
Principal Investigator Dr. Y. L. Blokh

IZMIIRAN
Institute of Terrestrial Magnetism
Ionosphere and Radiowave Propagation
Academy of Sciences of the U. S. S. R.
plo Akademgorodok, Moscow Region,
U.S.S. R.

Comments:

Data submitted to the World Data Centers approximately I year after obser-
vations.
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Operating Muon Detectors

Station Name MOSCOW, U.S. S..

Alternate Name IZMIRAN
Geographic Coordinates 550 28'N, 37019'E
Vertical-Cutoff Rigidity 2. 46 GV
Altitude 200 meters
Type of Equipment and Configuration Wide-angle crossed telescope
Start of Observations August 1968
Principal Investigator Dr. Y. L. Blokh

IZM IRAN
Institute of Terrestrial Magnetism
Ionosphere and Radiowave Propagation
Academy of Sciences of The U.S.S.R.
p/o Akademgorodck, Moscow Region,
U.S.S.R.

Comments:

Data not submitted to the World Data Centers.

Station Name MT. NORIKURA, JAPAN

Geographic Coordinates 36°07'N, 137°33tE
Vertical Cutoff Rigidity 11. 39 GV
Altitude 2770 meters
Type of Equipment and Configuration Multi-directional large area muon teb.

scope (36 m 2 x2). Measurements are
made in 13 directions: vertical, and
four azimuths with zenith angles 300,
390 and 490.

Start of Observations December 1968
Principal Investigator Prof. K. Nagashima

Department of Physics
Nagoya University
Furocho, Chikusa-ku
Nagoya, Japan

Comments:

Data routinely submitted to the World Data Centers.

. i
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Operating Muon Detectors

Station Name NAGOYA, JAPAN

Geographic Coordinates 37. 01°N, 136. 90 0 E
Vertical Cutoff Rigidity 12. 06 GV
Altitude 4. 9 meters
Type of Equipment and Configuration Multi-directional large area muon tele-

scope (36 m 2 ,<2). Measurements are
"made in 17 directions. vertical and0
four azimuths wNth zenith angles 3039°, 49° and 55°

Start of Observations October 1970

Principal Investigator Prof. Y. Sekido
Department of Physics
Nagoya University
Chikusaku, Nagoya, Japan

Comments:

Data routinely submitted to the World Data Centers.

Station Name OULU, FINLAND

Alternate Name University of Oulu
Geographic Coordinates 65 1'N, 25 0 30'E
Vertical Cutoff Rigidity 0.81 GV
Altitude 15 meters
Type of Equipment and Configuration Mega-meson telescope
Start of Observations August 1, 1968
Principal Investigator Dr. Pekka Tanskanen

Department of Physics
University of Oulu
Kontinkangas, Oulu, Finland

Comments:

Data to be submitted to the World Data Centers.

A
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Operating Muon Detecto-rs

Station Name PREDIGTSTUHL, F. R. G.

Geographic Coordinates 470421N, 12053'E
Vertical Cutoff Rigidity 4. 30 GV
Altitude 1614 meters
Type of Equipment Three scintillators - sodium iodide

thallium activated crystals; diameter
equals 5 inches, bottom shielded with
10 cm lead.

Start of Observations November 22, 1966
Principal Investigator Dr. B. 'Beekniann

FTZ D33
Am Kavalleriesand 3
61 Darmstadt, F. R. G.

, Comments:

Data not submitted to the World Data Centers.

Data expected to be published.

The operation of this equipment is expected to be terminated during 1972.

Station Name SCHAUINSLAND, F. R. G.

Alternate Name FreiburgGeographic Coordinates 470u55gN, 7°45,

Vertical Cutoff Rigidity 4. 10 GV
Altitude 1200 meters
Type of Equipment and Configuration Vertical telescope
Start of Observations January 1, 1959
Principal Investigator Dr. A. Sittkus N

Max Planck-Institut fi'r Kernphysik
Katharinenstr. 25
78 Freiburg (2reisgau), F. R. G.

Comments:

Data no.' submitted to the World Data Centers.

J•
:9_.
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Operating Muon Detectors

Station Nanie SCHAUINSLAND, F. R. G.

Alternate'Name Freiburg
Geographic Co0rdiriates ý47 955,N, 7°45TE
Vertical Cutoff Rigidity 4. 10 GV
Altitude 1200 meters
Type of Equipnment and Configuration Inclined angle telescope
Start of Observations August 1, 1969'
Principal Investigator Dr. A. Sittkus

Max Plandk-Institut fu'r Kernphysik
Katharinenstr. 25
78 Freiiburg (Breisgau), F. R. G.

Comments:

Data not submitted to the World Data Centers.

Station Name SOUTH POLE, ANTAROTIqA

_Geographic Co6iodinates 90°0,S, 000, E
Vertical Cutoff Rigidity 0. 11 GV
Altitude 2820 meters * ,
Start of Observations May 1964
-Principal Investigator Dr, Martin A. Pomerantzi •Baretol Research Foufidation

Swarthmore, Pennsylvdnia 19081,, U. S.,A.

4-• Cornments:

Data not submitted tothe World Data Centers. I

k/I
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.Operatihg-Muofi'Detectors

Station Name ýTULPHUR MOUNTAIN, CANADA

Alternate Nameies Banfg
Geographic Coord;ihates 5 L, 2 -N, '115. 6W
Verticl1, Cut6ff Rigidity 1.'14 GV'
Altitude* 2283 meters
"Type 0fEquipment andCbnfiguration Cubical muon telescope
Periods of Observ'atiorns July '1;- 1957 September 30, '1964

Pricial nvstiatrsNovember 6i, 1968-:'pieseht
! Pr'incipal Investigators- From-July 1,, 1957'to Septembere- 1, 1970:

Dr. B. G. Wilson
Present address:

Vice President
Simon Fraser University
Burnaby-2, B.C.- 'Canada

From September 1, 1970 to present!
Pr*of. D. Venkatesan and Dr. T.

Physics Department
University of Calgary
Calgary 44, Alberta, Canada

SConmments:-

Efficiency factors on file at the World'Data Centers.

*'Data routinely submitted-to the World'Data Centers approximately-3-months
-atrobservations-

"Data from July -1, 1957 to December 31, 1958 published in ",Cosmic-Ray Inz
tensity Du ring the International Geophysical Year', No. 5i Nati6hnalCommitt"
for th6 International Geophysical Coordinationi, Science Council of Japan,. -Ueno
Park, Tqkyo, Japan, July, 1961..

Station Name SWARTHMORE,, U. S. A.

Geographic Coordinates 39 0 541N, 75 0 211W
Vertical- Cutoff- Rigidity 1. 92 GV
Altitude 80 meters
Start of Observations June 1964
Principal Investigator Dr. Mai-tin A. Pomerantz

Bartol Research Foundatioa
Swarthmore, Pennsylvania 19081, U.S.A.

Comments:

Data not submitted to the World Data Centers.
7~ I

.9
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Operating Muon Detectors

Station Name SYOWA, ANTP RCTICA

Alternate Names Syowa -Base
Sy8 wa Station

,Geovraphic C~oodinates, 69°00'S, 39 0 36'E
Vertical Cutoff Rigidity 0. 42, GV
Altitude 15 meters
Type of Equipment and Configuration Area equals-4 square meters
Start of Observations February 1970
Principaf Investigatbr Dr. Y. Miyazaki

Cosmic Ray Laboratory
The Institute of Physical and Chemical,

Research
7-13, Kaga-1, Itabashi
Tokyo, Japan

Comments:

Data will be submitted to the World Data Centers in yearly incremeilts
approxinately-1V year -after data-are-returnedAo-Japan-via-,the -Japanese-expedition-
ship.

Station Name TBILISI, U.S. S; R.

Geographic Coordinates 41 0 43'N, 44 0 48'E
Vertical Cutoff Rigidity 6.91 GV
Altitude 510 meters
Periods of Observations February 1960 - June 1961

January 1963 - May 1964
August 1964 - December 1964
February 1965 - November 1966
January 1967 - June 1967
August 1967 - January 1968
April 1968 - present

Principal Investigator l)r. T. V. Kebuladze
Institute of Geophysics
Academy of Sciences, Georgian SSR
L. Rukhadze Street, 1
Tbilisi, 15, U.S. S. 11.

Comments:

Data routinely submitted to the World Data Centers approximately 6 months
after observations.
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Operating Miion Detectors

Station Name THULE, GREENLAND

Alternate Name Geopole Stat onw
Geographic, Coordinates 76035'N, 68 25'W
Vertical Cutoff Rigidity 0. 00-GV
Altitude 260 meters
Start of Observations January 1962
,Principal Investigator Dr. Martin A. Pomerar.tz,

Bartol Research Foundation
Swarthmore, Pennsylh,'rnI•. 19081, U. S. A.

Comments:

Data not submitted to the World Data Centers.

Station Name UPPSALA, SWEDEN

Geographic Coordinates 59051'N, 170351E
-Vertical- Cutoff-Rigidity 1. 43" V'
Altitude Sea level
Type of Equipment andConfiguratibn Vertical and inclired telescopes (plastic

scintillators) loo(i,,'gnorth, south, east
and west (see comments)

"Start of Observations July 1, 1963
Principal Investigator Prof. A. E. Sand§trom

Uppsala University
Box,516
751 20 Uppsakt 1, Sweden

Commentsý

For details of the telescopes see Arkiv~f6r Fysik, 29, 329-341 (1965).

Vertical direction data starting with July 1, 1965 will be submitted to the
World Data Centers. To obtiin veitical direction data prior to July 1, 1965 and
inclined direction data, contact the principal investigator.
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Operating Mubn Detectors

-Station Name UTRECHT, THE NETHERLANDS

'Geographic Coordinates 52°06'N, 50 07'E
Vdtical Cutoff Rigidity 2. 76 GV
,Altitude 1 meter
Tiyp6of Equipment and Configuration Plastic scintillator muon telescope

-(Bercovitch design)
Start of Observations February 1, 1967
Principal Investigators Dr. L. D. de Feiter

Space Research Laboratory
Beneluxlaan 21
Utrecht, The Netherlands

Dr. H. F. Jongen
NatUurkunidig Laboratorium
Universiteit van Amsterdam
Valckenierstraat 65
Amsterdam, The Netherlands

Comments:

Observations were interrupted from February i, i961 until July 1, 1969
because of interference from the nuclear adcelerator.

Data from July 1, 1969 willbe submitted to the V irld Data Centers.

Data routinely published in the Monthly Bulletin, Royal Meteorological inw
stitute, De Bilt, The Netherlands.

Station Name YAKUTSK, U.S.S.R.

Geographic Coordinates 62°011N, 129 0 43'E
Vertical Cutoff Rigidity 1.70 GV
Altitude 105 meters
Type of Equipment and Configuration Crossed muon telescope (angle less than

30 N and S, and vertical)
Start of Observations March 1, 1958
Principal Investigator Dr. A. I. Kuzmin

Institute of Cosmophysictti Investigations
and Aeronomy

Lenin Avenue, 61
Yakutsk, Siberia, U. S. S. R.

Comments:

Data not submitted to the World Data Centers.

The vertical muon telescope data from March 1958) to December 1959 have
been publisl'ed in the monograph "high Energy Cosmic Ray Variations" by A. I..
Kuzmin, published by "Nauka", 1964.

The vertical mouon telescope data for 1960 and 1961 have been published in
the monograph "Cosmic Ray Variations and Solar Activity" by A. I. Kuzmin,
published by "Nauka", 1968.

-p
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Detectors
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O0eratinklifider rouhd,7NMuon- Ddtedtdrs

Station Nane :bUDAEST -HUNGARY

Ge&ographic' C6ordiihitesý 047 5N, 18. 90"E-
.q i~1'uto Rikdt 4.44, GV

Alti~tude 
Aib.,miertTy-pe of Equipni~e.it and Cohfiguirbti6fii 'Udrr~dm~ tel~8ope'sYstie M*
40 mh. w. ei,

,P~riod§. of Operation eiuay198-ctbr1963;
April', 1 '66.- iiesent

'PrincipalDihVestigator Prof.' 'A. Smogn'oyi
DeopArf~ent of-I-Cosmidc'Raysý

bl.Isi-e of 'PhYsics
'Bud-aPdst 114,1 'P .B;49, "Hini ýary

Comments:

Data',fromiiFdbruary'1958 tb October 1i963 stibmilted-tothe Worid-Dat
Center.- Dataf -"'' Aorir14966Ao be s'dbfnifftd.

Station Namie ~AhR~ETUNNEL, AUSg'A'RALTA

Alternte.N afiies Cait-hbridde Tunniridl(Ho~bart)

-Gelographic Coordinates 4251 0-1121
Vertical Cut'off Rigidily -. O-G

TypL- of Equipme~nt arid.Configurati6n. UnI dergrourI id verti'cal muon telescope;
36 i.w .

Comiments:

,This obser-vatory is aibout 6 miles, froni Hobart-and is the only undergeound
site in the area.

Equipment is situated be~low ap,,n'oximately 36 meters water equivalent of
shale (this corrects 'earlier estimates of 40 m. w. e.)

No present plans to submit data to the World Data Centers.
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Operating Underground Muon'Detectors

Station irame CHACALTAyA, BOLIVIA

Alternate Named BoliviaGeograpic Cordinates 16 689W
P'fic C16d '19'S, 6 0

Vertical Cutoff Rigidity 13. 10 GV
Altitude 5243 meters
'Type of Equipment and Configuration Multi-directional muon solid scintillator.

coincidence telescope 1oc~ated at 30 m.w.
e. 'inde,•gr6und

Start of Observations September 1964
Principal Inve!stigators Dr. V. H. Regener and Dr. D. B.

Swinson
Dept. :of Physics and Astronomy
The University of New Mexico
800 Yale Boulevard N. E.
Albuquerque, New Mexico 87106, U.S.A.

Comments:

-Datainot-submitted~to-,the -World-Data ,Centers,•

Station Name EMBUDO, U.-S. A.
Geogaphic Coordinates 35. W00 N, 106. 41 0 W

Vertical Cutoff Rigidity 4. 36 GV
Altitude- 2621 mneters
Type of Equipment-and Configuration Multi -wdirectional mubn solid sciiitillator

coincide~nce telescope Iodated at 20
M. w. e. underground

Stari of Observations August 1969
Principal Investigators Dr. V. H. Regener and Dr. D. B.

Swinson
Dept. of Physics and Astronomy
The University-f New Mexico
800 Yale Boulevard N. E.
Albuquerque, New Mexico 87106, U.S.A.

Comments:

Data not submitted to the World Data Centers.

Only intermittent data obtained from August 1969 to January 1970.
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Operating Uniderground-MU6n Detectors

Station Name EMBUDO, U.S.A,

.,Geograph~ic Coordinates 35. 60~N, 106.,4i 0 W,
yerticbal CuofRigidity 4,~3C GV

Cutoff~d 2621 meters

T~eof Equipnment and Configur'ation- Mutdieioamons6dcni1tp
d4oincidence ý'tele9d&ope-Aocaýted at 40
in."w e. undergLrournd-'

Start'ot' Observations December 1964:
Prin'ip'ial, Investigators Dr. V. II -Regeneiý and"Dr. D.,B.

Department of. Physic§ and .Asteonpmy-
The University ofVNbw" Mexico'
800`Yale 'Bou'lcvardi N.E.
Albiuquerque,. New- Mexico 874106, U. S.- A.

Comments:

Equipment'n~ot in operation during November- 1966..

-Data~not.submitted~to--the '-World- Data- Centers;

StationName MAKERERE, -UGANDA

Alter'nate Names KA1enibe
GeographicCoo rdinatds 0 O0'N, 30 0 00'E
Vertical- Cutoff Rigidity 14. 84 &V
Altitu-tde 1500-mieters
Type-of Equipment and Conifiguratiom- Undei'ground muton tefe~icope; 40 m; w. e.
Startl of Observaltibns 06tober- 1969
Principal Invbstigatoý 'Prof, D. M. Thorn ion

-Phy'sics Depar~tment
'Madkere're Unjvei~sity- College
P.O. Box 7062
Kafiipala, -Uganda, -E. Africa

Comments:

No plans at p~resent to submit data to the World-Data Centers.

This equipment-was previous ly- operated at-ground level asýE-W telescopes,
See -details under closed muon -telescopes- -Makerere.

Only limited data- available for the period October 1969- May 1970.
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Opera~ting-, fUnddi-ground Muorf bd-t~ctors

Station-Naine MAtsumOTO, JAPAN

:Gedgraphic Coo'rdinates o0 14-N, 11660-01E
'Vertical CtitoffiRi ghfy1. 3 1 GV
Altitude igdt :630 -,mters,

6y~ f Equi piient. dnd*C~onifiguration Multi- directional muofi telesoe 'havin~g
8 m 2 -area each ofIo-flcicdne
Depths kre:, 50 tri~v. e. for vertical,
43 ni. W. e. for north, :92 in. W. e. for
§outh,' 65 im. W. 6. for eaitj'and 52

-4n. w. e. 16i~ *6t dire~tion
Start of Obs~rv~tions August 2, ý1971
,Principal Invegfligat6r, Dr~.' Satoru, MOnr

Department of Physics
Faculty of Science
Shihshu Ufiiversity,
Matsumoto,, Japan

Cloin rnts:

-Details -of~thetek ope--havetbcen given in the paper "Cofitinuous Measure--'
ments of, Co mic-' fay'Intensity with Multi -wdirectional Mii6nT2elecope 50 m. w. e.

Undrgrundý--t,ýtt~uhot",by M. Ichino-se, S. Mori, G.,- Sdgisaka, and S.
Yasej InJo,%--LbealA rts, Shinshu Univ. No. 6, 9ý-31, 1972.

Ob~ervatibn has been made from April 7, 1971 with thie s~ffe-t~lescop&, but
6, m2 area eachfiof two-fold coincidence.

Data will be available on-an exchange basis.



Station N-. ie MONT B3LANC TUNNEL, FRANCE

",Gebgraphic Coordi, ates 45 0 48!N1 40 31,E
Vertical Cutoff Rigi lity 4. 65 GV
Altitude 1300. meters,
Type of Equipment-and Configuration Undergr6und ruoun telescope system;

The depth is varied from 900to 3000
Pi; w. e. (0ea comhients)

Period of Operation- September 1968& • -present (see comments)Principal Investigators Prof. W. R. Sheldon
Physics Depaitkhefit
Uriiversity of: Houston
Houston, T6xas 77004, U. S. A.

Prof. Gilbert Vedrenne
P. 0; 136.x 4057
Univers~ity of Toul~use
Toulouse, France

Commen.;
This ty=tem of muion telescopes, located near Chgmonix, France, has an

apertd•i6 ot'.600 cin 2 sr, a viewing. angle equal to ±15 , with an angular resolu-,tiofi ,,,- ; ' nehbsyste'm,|:as-,een-iin,-oleiation-at--differ-ent--deptlhs, different-orientations and for diffd•'entpeidasflws
Time__Peri_ d Depth- (m._w e. ) Orientation

September 15, 1968JFebruary 3 0, 1969 900 VerticalFebruary-25, 1969-May 5, 1969 900 63°Wvest
June 5, 1969-December 10, 1969 3000- 63°0West
December 15i 1969;.July 30, 1970 3000 Ve,•.ieal
November 10, 1970-June 10, 1971 3000 63V West
Septembe.v 5, 1971-March 1, 1972 2000 Veq'tical
March 15, 1972-present (June 1972) 2000 63 West

Data available only from the principal investigators.

Operating Underground Muon Detectors

Station Name MOSCOW UNIVERSITY, U. S. S. R.

Alternate Names Moscow
Geographic Coordinates 55 44-N, 37038'E
VWr.rical Cutoff Rigidity 2.39 GV
Altitude 200.meters
Type of Equipment and Configuration Underground crossed telescope; 40 m. w. e.
bSart of Observations January 1971
lirircipal Investigator Dr. Y. L. Blokh

IZMIRAN
Institute of Terrestrial Magnetism
Ionosphere and Radiowave Propagation
Academy of Sciences of the U. S. S. R.
p/o Akadeingorodok, Moscow Region,
U.S.S.R.

Comments:

This is an experimental station; the data are not submitted to the World Data
Centers.
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"Operatinfg;Undserground Muon Detectors

Station Name SOQORRO, U. S. A.

GeographicCoordinates 34. 04 0 N, 106. 56W
Vertical Cutoff Rigidity 41 - e3 GV
Altitude 1676 nietefs
Type of Equipment and Configuration Multiýdirectional muon solid scintillatoi

coincidehce teles§6e located at 80
m. w..e. underground

Start of Observations March 1968
Principal Investigators, Dr. V. H. Regener and, Dr. D. B.

Swinson
Dept. of Physics and Astronomy
The Univer-ity of New Mexico
800 Yale Boulevard; N.E.
Albuquerque, New Mexico 87106, U.S. A;

Comments:

Data not submitted to the World Data Centers.

Station Name TAKEYAMA, JAPAN.

Geographic Coordinates 35 9 13'N, 139 0 37't
Vertical Cutoff Rigidity 11. 84 GV
Altitude Sea level
Type of Equipment and Configuration Underground muon telescope; 54 m. w. e.
Start of Observations January 1i 1970
Principal Investigator Dr. Kazuaki Murakami

Cosmic Ray Laboratory
The Institute of Physical and Chemical

Research
7ý-13, KIagadl
Itabashi, Tokyo, Japan

S~Comments:

Plans being made to submit data to the World Data Centers.

Data to be published in a report of the World Data Center C-2 for Cosmic
Rays.

The details of the apparatus are given in the Journal of the Institute of
Physical and Chemical Research (in Japanese) by 'lurakan)i et al., RIKEN
HOKOKU, Vol. 47, No. I, Page 1, 1971.

V

!,
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Operating'Undergr6und Muon- Detectors

Station Name TORINO, ITALY

Alternate Name Stazione de Cappuiccini
Geographic- Coo rdinates 45 03-N, 10 45'1E
Vertical Cutoff Rigidity, 4. 94 -:,V
Altiihde, 240 meters
Type of+Equipment-and Configuration Underground semi-cubical muon tele-

scopes; 70 mn w.-e.
Start•qoWQbservatidns October 16, 1967
Principal. Iivesiighitor Prof. 'Giuliana Cini Castognoli

Istituto de Fisica Generale
Via P. Giuria I
10125 Torino, Italy

Comments:

Data routinely submitted to the W,,rld Data Centers approximately 6 months
a'ter observations.

Station Name YAKUTSK, U. S. S. 1.

Geographic Coordinates 62 0 01'N, 129'43'E
Vertical Cutoff Rigidity 1. 70GV
Altitude 105 meters
Type of Equipment and Configuration, Underground crossed muon telescope;

7 m. w. e. (angle 30°N, 30°S, and verti-
cal)

Start of Obsei'vations March 1, 1958
Principal Investigator Dr. A. I. Kuvmin.

Institute of Cosinophysical Investigations
and Aeronomy

L.enin Avenue, 61
Yakutsk, Siberia, U. S. S. R.

Comments:

Data not submitted to the World Data Centers.

The vertical muon telescope data from March 1958 to December 1959 have
been published in the monograph "Ifigh Energy Cosmic Ray Variations" by A. I.
Kuzmin, published by "Nauka", 1964.

The vertical muon telescope data for 1960 and 1961 have been published in the
monogra!.r "Cosmic Ray Variations and Solar Activity" by A.I. KIuzmin, published

by "Nauka", 1968.
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,Operating Underground Mon Detectors

Station Name YAKUTSK, U. S. S. R.

Geographic -Coordinates 62001'N, 129 0 43-E
Vertical Cutoff Rigidity 1. 70 GV
Alfitude 105 nieters
Typ6 of Equipment and Configuration Underground crossed muon telescope;

20 m. w.,e. (angle 30°N,, 30 0, and ver-
tical)

Start of Observations March 1, 1958
Principal Investigator Dr. A. I. Kuz'rin

Institute of Cosmophysical fnvestigations
and Aeronomy

Lenin Avenue, 61
Yakitsk, Siberia, U. S. S. R.

'Comimients:

Data not submitted to the World Data Centers.

The vertical~muon telescope data fcom March 1958 to December 1959 have
been published in- the, monographil-'4ligh- Energy Cosmic; Ray -Variations'" tby A. 4;
'kuzmin, published by "Naukan', 1964.

"The vertical muon telescope data for 1960 and 1961 have been published in
the -,nonograph "Cosmic Ray Variations and Solar Activity" by A. I. Kuzminr
published by "Nauka", 1968.

Station Name YAKUTSK, U. S. S. R.

Geographic Coordinates 620 01'N, 129 0 43'E
Vertical Cutoff Rigidity 1. 70 GV
Altitude 105 meters
Type of Equipmentand Configuration Underground muon telescope; 60 m. w. e.
Periods of Observations July 195? - December 1960

January 1962-- Jul•' 196.1
Septenibevr 19W, - Present

Principal Investigator Dr. A. I. Kuz,.,n
Institute of Cosztn,ý: ygicai Investigations

and Aeronomy
Lenin Avenue, 61
Yakutsk, Siberia, U. S.S. Ii.

Comments:

Data submitted to the World Data Centers approximately 6 months after
observations.
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Operating Underground Muon Detectors

I I°

Station Name- YAKU'TSK, U. S. S. R.1

-Gt~ographic Coordinates 62001,'N, 129°0-431E
V~eticar Cutoff Rigidity 1. 70 GV
Altitude 105 meters
Type of Equipment and Configuration Under'ground crossed muon'otelescope,

"60 m. w. e. (angle 30 N, 30 S, ana I
vertical); This is a semiacubicabtele-
scope. I I I

Start of Observations March 1, 1958
Principal hivestigator Dr. A. I. Kuzmin

1Institute of Cosmophysical Investigations
and Aeronomy

Lenin Avenue, 61 •
Yakutsk, Siberia, U. S.S. R.

Comments:

Data not submitted to the World Data Ceniters.

The vertical ,muon telescope data from March 1958 to ')ecember 1959 have
been publhshed-in the nmonograph high- Elnergy Cosmnc Ray Variations ,t by A. I.
Kuzmin, published by "Nlauhan', 1964. 1 1

The vertical muon telescope data for 1960 and 1961 have been published inll
the monograph "Cosmic Ray Variations and Solar Activity" by A,. I. Ktizmin,
published by "Nauka", 1968

I

II 'I

I I

I I

I I

I I
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Section A5

Ionization Chambers

* the ionization chambers are-the oldest type of cosmic-ray detector with con-
tinual cosmic-ray monitoring since 1932. The following listings contain the per-
tinent information on these detectors in operation ofiDecember 31i 1971. The
locations of thes'e ionization chambers are-shown in Figure A5.

(.O' O0HA HI IfIC LGONGITUDE

"WFigure A5. World Map Showing Locations of Operating Ionization Chambers

i ,

' I *
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Operating Ionization Chambers

Station Name CHRISTCHURCII,, NEW ZEALAND

Geographic Coordinates 43.50°, 172. 6°E
Vertical Cutoff Rigidity 2. 71 GV
Altitude 8 meters
Period of Observations April 1, 1936 - December 31, 196i

March.1968 ý present
Principal Investigator Dr. Scott E. Forbush

Dept. of Terrestrial Magnetism
Carnegie Institution of Washington
1530 P Street, NW
Washington, D. C. 20005, U. S. A.

'Comments:

Data from 1957 through 1961 deposited in the World Data Centers,

Data published in the "Researches of the Department of Terrestrial Mag-netisrn", Carnegie Institution of Washington Publication 175, Washington, D. C.
as follows:

April 1, 1936 -December 31, 1946 Vol XIV (1948)
January 1, 19417 - December 31, 1955 Vol XX (1957)
January 1, 1956 - June 30, 1959 Vol XXI (1961)-
January 1, 1959 - December 31, 1901 'Vol XXII (1969)

From July 1, 1959-to December-31; 1961 t.he equipment was operated by th-
Department of Scientific and Industrial Research, Magnetic Survey Division,
Geophysical Observatory, Christchurch, New Zealand.

A
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Operating Ionization Chambers

Station Name FREDERICKSBURG, U. S. A.

Geograpliic Coordinates 38.2 0 N, 77. 40 W
Vertical Cutoff Rigidity 2. 18 GV
Altitude 69 meters
Sta~t-of Observations October 10, 1956 - present
Printcipdl Investigator Dr. Scott E. Forbush

Department of Terrestrial Magnetism
Carnegie Institution of Washington
-1530 P Street, NW
Washington, D.C. 20005, U.S.A.

Comments:

Data from July 1957 - January 1960 deposited in the \Vorld-Data Centers.

The measurements made at Fredericksburg, Virginia, U. S.A. were essen-
tially a continuation of those started at Cheltenham, Maryland, U. S. A.

Data-publisliedin-the "Researches of~th6 Departnieht 0fTeriestria•ý Magý
netism", Carnegie Institution eo Washington Publication 175, -Washington, 1). C.
as follows:

October 10, 1956 - December 31, 1959 Vol XXI (1961)
January 1, 1960 - December 31, 1968 Vol XXII (1969)

Station Name !IA FEI.EKAIR, AUSTRIA

Geographic Coordinates 47°01 'N, 1102311
Vertical Cutoff Rigidity 4. 37 GV
Altitude 2290 meters
Periods of Operation January 1932 - December 1934

February 1936 - April 1939
April 1943 - July 1945
August29, 1952 - present

Principal Investigators Prof. Dr. 3. Steinmaurer and
Dr. IHerbert Oberguggenberger
Physikalisches Institut dlei Universitat

Innsbruck
Schlpfstrasse 41
A-6020 Innsbruck, Austria

Comments:

Data routinely submitted to the World I)ata Centers.
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Operating Ionization Chambers

Station Nat-. IIALLE, G. D. R.

Geographic Coordinates 510 29'N, 11 0 58'E
Vertical Cutoff Rigidity 3. 07 GV
Altitude 100 meters
Type-of Equipment Two ionization chambers of the same

kind described in Experimentelle Tech-
nik der Physik, 6, 145-156, 1958.

Start of Observations April 1, 1956
Principal Investigator Prof. Dr. W. Messerschmidt

Sektion Physik der Universitat
Friedemann-Bach- Platz 6
402 Halle (Saale),, G; D. R.

Comments:

Data routinely submitted to the World Data Centers approximately 6 to 12
months after observations.

Station Name IIALLE, G. D. I.

Geographic Coordinates 51°29'N, 11058!E
Vei'tical Cutoff Rigidity 3. 07 GV
Altitude 100 meters
Type of Equipment two ionization chambers of the same

kind, undergro~;nd 14 m. w. e. This
equipment was described in Experi
mentelle Technik der Phvsik, 6. 145-
156, 1958.

Start of Observations April 1, 1956
Principal Investigator Prof. Dv'. W. Xdesserschmidt

Sektion Physik der Universitkt
Friedemann- Bach- Platz 6
402 Halle (Saale), 0. D. R.

Comments:

Data routinely submitted to the World Data Centers approximately 6 to 12
months after publication.

Equipment not in operation November 1-15, 1963.



Operating-Ionization' Chamberý

Station-Name HONG KONG

"Geographic Coordinates 22025'N, 114 0 12'E
Vertical Cutoff Rigidity 16. 23 9V
Altitude 30 M'eters
Start of-Observations August, 1970
Principal Investigator Dr. L. S. Chuang

Chunh Chi College
The Chinese University of Hong Kong.
Shatih, New Territories, Hong Kong

Comments:

Data routinely submitted to the World Data Centers approximately 3 months
after observation.

V Station, Name HUANCAYO, PERU

Geographic Coordinates 12 03 0 S, 75. 33GW-
Vertical- Cutoff Rigidity 13. 45 GV
Altitude 3350 meters
Start. of Observations June 13, 1.036
Principal Investigator Dr. Scott E. Forbush-

Department of Terrestrial Magnetism
Carnugie Institution of Washington'
1530 P Street, NW -
Washington, D.C. 20005, U.S.A.

Comments:

Data for 1957-1962 deposited in the World Data Centers.

Data published in the 'Researches of the Department of Terrestrial Mag-
netism", Carnegie- Institution of Washington Publication 175, Washington, D. C.
as follows:

June 13, 1936 - December 31, 1946 Vol XIV (1948)
January 1, 1946 - Deceinber 31, 1955 Vol XX (1957)
January 1, 1956 - December 31, 1959 Vol XXI (1961)
January 1, 1960 - December 31, 1968 Vol XXII (1969)

Data from July 1957 through December 1958 published in "Cosmic-Ray In-
tensity During the International Geophysical Year", No. 5, National Commmittee
for the International Geophysical Coordination, Science Council of Japan, Ueno
Park, Tokyo, Japan, July 1961.
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Data rýoutinely submiitted to; the, World, t'A eNhtei's -aprxrdey3,nh

ljk~~ise~~h Jap~es6 Cosmi6-Ray ntbfisity~dat~ba.6ks-as folUqoWs

Ma1,1959-- becernber 3,1, 1959 Book No. 7,. MarMh 1963
J Anua ry 1-, 1960 ý- Dec6'r-bei' .31j 1960, gook N6; 6j, March '1962
Febr uary 8,j 1901-4Deceliibexr-ý31, 1961, B.,Gk No. 8, October -1963.
Agu~"t .2 4 1962~- D1ecember 31,' 1962 B'ok-N6. 9; Octobe'r 1964

Station N e.Mt. 'k-OgiKURA, JAP'AN
Geograohic Coordinates 41 jIW 37P&, E
Veri{alCutoff Rigidity 11 ~
Altitu~de, ' 2770 izi-eter
'Start of Observations Auusi, 1955

Pnipa[Ivsiao Dr. M. %Vada
Cosm ic Ray L-aboratory
'The Institute of Physical and Chem~ical

Research
-1kKaga-1, Itabashi-ku

Tokyoý;, Japan

Commentsi:

Data routinely submitted to ilia World Data Centers approximately 3 months
after' obs'ervation.

Data published in the .Japa~nese Cosmic- Rtay Intensity data books as follows:

July 1, 1957 -. December 31, 1958 Book No. 4, March 1961
January 1, 1959 - December 31, W59 Book No. 7, Mvarch-1963
January 1, 1960 - December 31, 190~0 B~ook No. 6, March 1962
Jau Wary~ 1, 1961 - December 31,. V)131 Book No. 8, October 1963
January 1, 1962 - December 31, ltIM Book No. 9, October 1964
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Operating Ionization Chambers

Station'Name SAPPORO, JAPAN

Geographic Coordinates 43 0 02'N, l4i°21'E
Vertical Cutoff Rigidity 8.22 GV'
Altitude 54 meters
Period of Observations July 1, 1957 - December 31, 1961

December, 9, -1967 - present
'Principal Investigator Prof. Y. Nakano

Sappo ro Branch
,Hokkaido Universityof'Education
Sapporo, Hokkaido, Japan

Comments:

Data rou',nely submitted to-the World Data Centers approximately 6 months
after- observations.

Data published in the Japanese Cosmic- Ray Intensity deta books as follows:

Julyy 1, 1957- December-31, -1958- -Book-No.- 4, March°1961-
January 1, 1959 - December 31, 1959 Book No. 7, March 1963
January 1, 1960 -. December 31,, 1960 Book No. 6, March 1962
January 1, 1961 - December 31, 1961 Book-No. 8, October 1963

Station Name SCHAUINSLAND, F. R. G.

Alternat.e Name Freiburg
Geographic Coordinates 47 0 551N, 7°45'E
Vertical Cutoff Rigidity 4.10 GV
Altitude 1200 meters
Start of Observations January 1, 1957
Principal Investigator Dr. A. Sittkus

Max Planck-Institut fUr Kernphysik
Katharinenstr. 25
'78 Freiburg (Breisgau), F. R. G.

Comments:

Data for the period January 1. 1957 - December 31, 1959 deposited in the
World Dv.ta Centers.
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Operating Ionization Chamfbers

Statioh Namfe SVERI)LOVSK, .Af-S.:S.
-0Geographic C~oodinates p6,44'N, 6i0 041E

Vertic al Cutoff Rigidity, 2.-30 Gv`
f ~~~~AltitUde '0'ritr

Start & fObservations 290c'1952 ;meresen
pr~incipal Inves tigaitbr r L Yakiýnhu

SvrdovkK;49, !U'i S.Sý,'R-.

Cofiwnlents:

Data routinely. submnitted to the World, Data- Centers approxiniately 6 mionths
after- obse rvatiobns.

Station Name TIXME BAY, UI. S. S. 11.

Geographic, Coo rdinates !1.? 35 'Ni i29 0 00'
Ver'tical Cutoff Rigidity 0. 53-GV
Altitude Sea' levdl
Start~of Observations December 1957
Principal Iesiao Dr. N., P. 'Chirkov and P,-. Y. I. Ipa~tev

Investigators Iinstitute of Como ~hyskal Inve~tgto
and Aeronoffiy

Lenin Avdnue, '61
Yakutsk, Siberia, U. S. . R.,

Commnents:

Data for selected periods submitted to the WVorld Data Centers. Persons
wishing data for other~periods are-asked to write to the principa'l Invietigator.
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Operadrg Ionization Chambers

StationiNamie TOKYOz ITABASHI, JAPAN

Geographic C- - rdihates 35°45'N; 139 0 43'E
Vertical Cutdfr Rigidity 11, 61 GV
Altitude 20 meters
Start of O6servations January 1948
Principal"Investigator Dr. Y. Miyazaki

C6smnic- Rhy Laboratory
The Institute of Physical and Chemical

'Research
7-13, Kaga-l Itabashi.ku
Tokyo, Japan

Comments:

Data routinely submitted to the World Data Centers approximately 3 to 6
months after observation.

Data publishedin the Japanese Cosmic-Ray Intensity data books as follows:

July 1, 1957 - December 31, 1958 Book No. 4, March 1961
January 1, 1959 - December 31, 1959 Book No. 7, March ,963
January 1, 1960 r'Ddcember 31, 1960 Book No. 6,, March 1062
January 1, 1961 - December 31, 1961 Book No. 8, October i963
January 1, 1962 - December 21, 1962 Book No. 9, October 1964

Station Name YAKUTSK, U.S. S. 1.

Geographic Coordinates 62°01'N, 129 0 43'E
Vertical Cutoff Rigidity 1. 70 GV
Altitude 105 meters
Start of Observations July 1953
Principal Investigator Dr. A. I. Kuzmin

Institute of Cosmophysical Investigations
and Aeronomy

Lenin Avenue, 61
Yakutsk, Siberia, U.S. S. R.

Comments:

Data routinely submitted to the World Data Centers approximately 6 months
after publication.

Data from July 1957 through December 1958 published in "Cosmic-Ray In-
tensity Daring the International Geophysical Year ', No. 5, National Committee
for the International Geophysical Coordination, Science Council of Japan, Ueno
Park, Tokyo, Japan, July 1961.
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t
Section A6

Miscellaneous Equipment

Operating detectors not included in the previous sectiohs are listed under

miscellaneous equipment. The air shower expei'imentE are not included in this

listing since their data generally are not applicable to ,olar-terrestrial physics.

The information for the miscellaneous detector in operation on December 31, 1971

is~given 0n-the following-page.

PpV

tI

f Preceding page blank
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SMiscellaneous Equipment in Operation

Station Name UNiVEiASITY OF ARIZONA, U.S.A.

- Alternate Name Mt Lemmon Cosrhic-Ray Lauoratory
Geographic Coordinates 32 27'N, 110°471W
Vertical Cutoff Rigidity 5. 48GV
Altitude- 27150 meters
Typ6,of Equipment Large area scintillation counters, Wide

gap spark chambers, and range chamber
(1. 4m 2 sr) telescope (one unit);, wire
. park chamber, super- conducting mag-
set momentum spectrometer (one unit).

Start of Observations March 1, 1969
Principal Investigator Dr. T. Bowen

Department of Physics
University of Arizona
Tucson, Arizona 85721, U.S.A.

Comments:

No-present plans to submitthe d&ua to the World Data Centers.

.4
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Appendix B

Closed Cosmic-Ray Deiectors

AC

- I
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Section B1

IGY-type Neutron Monitors

Thc foilowing listings cuntain the pertinent infovinatiolr on ill( IGY-type nm utron

mon'itors which have t•ermnated operation. The locations of these detectors ave

shown in Figure 1 1. Tliese monitovs were the standard dusign adopted by the ICY

and described by Simpson (1957). \t the request of, the principal ivi'stigators, tie

I(Y-type neutron monitors at Beirut, Lebanon and Durham, LT. S. A. (both of which

.have.ceased operating). are not included ill this listing.

GEOGRAPHIC LONGITUDE

lie

-c. .. 4 1

0 Aý A

I igurt. r I ,h *vIld 'Iap la hvum 1n Iactations of C Iosed II-typ(I Neuttroln

Preceding page blank
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Closed IGY- Type Neutron Mlonitors

Station Name AHIMEDABAD, INDIA

Geographic, Coordinates 23 0 1 NT, 7 2 036 C,
Vertical Cutoff Rigidity 1.5.!)4 G,.V

AAltitude Sea level
Period of Operationi July 3057-June 1964
Prinicipalbinvestigator P~rofessor V;' Sarabhai (deceased)
NName and Address of Personl P I-of. U. It. Rao

-to Contact -for Information PyiaReachLab~oratorly
Ahmedabact 9, India

Commnents:

Data deposited inl the World Data Centers

Data during MCY published inl "Cosmic-Ray Intensity During the International
Geophysical Yecar", National Committee for the Internlational Gleophysical Yar,
Science Council of Japan, VenIo Park, Tokyo, Japan-as follows:Ye

July-December 1057 Book Noý 1, March 3b9,59
J~alwary-.Tut i 19511 -Book No. 2, Decemlber,1099
July-December' 19581 Book No. 3, April 1960

Data-for .Tanuary-througli .unc, 19641 published inl ''Cosmlic-Rlay Intensity D)uring
the Inteeinationnll Years of the Quiet Sun'', No 1-0,' National Cotiuuiittee'fqrthie Inter,-
hational Geophysical Coordination, Science C~ouncil of.Japan, *Ueno Pa1rI;, Tokyo,
Japan, March1 OQ07.-

IStation Name AbBIUQUEIIQUE, U. S. A.

Geographic Coordinates '85. u030 N, 106. 70 0 1'
Vertical Cutoff Rigidity *3.47GOV IAltitude 1575 meters
Periods of Operation january 19 C).atir 95

July 3965- December 1965
Principal Investigator Dr. V. It. Regener

Dept. or' Physics mid( Astronomy
The Univer'sity of New Mexico
806) Valo Boulevard, N4 E.

4- ~Albuquerque,. New Mexico 817 10)6, U. S.A.

Comments:

Data tdeposited inl the World D)ata Centers

Data for January, February and April through~ Iecemiher 1964 published ill
"Cosmic-Ray Intensity During the International Years of the Quiet Sun", No. 10.
National Committee for- the International Geophysical Coordination, Scienceý Council
of Japan, Ueno Park, Tokyo, .Japan, M~arch 1967.
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Closed IGY-Type Neutron Monitors

Station Name APATITY,_ U.S. S. R.

G~eographic Coordinates. 67033- N, 33020, E
Vertilda Cutoff Rigidity 0. 65 GV
Altitude 182 Meters
Periods of Operation January 1962-August 1968
Principal Investigator Dr. L. L. Lazutin

Polar Geophysical Institute
Akademgorodok, Apatity
Murmansk Region, U.S.S.R.

Comments:

Data deposited in the World Data Centers.

Data, for 1964 published in "Cosmic-Ray Intensity During the International Years
of the Quiet Sun", No. 10, National Committee for the International Geophysical
Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan, March 1967.

Station Name BERKELEY, U.S.A.

Geographic Coordinates 37°521 N, 1220181 W
Vertical Cutoff Rigidity 4.54 GV

* Altitude Sea level
Principal 'Investigator Juily 1, 1.957-Septemhber lOjo
Name and Address of Person Pr'.of. Ih'2,'rt 13. Brode (retired)

to Contact for,lnformation Prot. Robert R. Browni
Departmenit of Physics
University of California
B3erkeley, California 9.1720, U. S. A.

Comments:

Data from July 1, 1957-December 31, 1959 deposited in the World Data
Centers.

Data during IGY-published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

I

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

*

I,
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Closed IGY-Type Neutron Monitors,

Station Name BUENOS AIRES, ARGENTINA

Geographic Coordinates 340361 S, 580291 W
Vertical Cutoff Rigidity 10.63 GV
Altitude Sea level
Period of Operation July 1, 1957-December 15, 1966
Principal Investigator Dr. Horacio S. Ghielmetti

Centr0 Nacional de P'adiaci6n C 6 smica
Peru 272
Buenos Aires, Argentina

Comments:

Data deposited in the World Data Centers.

Data during IGY publisned in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Rark, Tokyo, Japan, as follows:

July-December 1957 Book No. I, March 1959
January-June-1958 -Book No. -2, December 1959
July-September i958 Book No. 3, April 1960

Station Name CAP I HIALLETT, ANTARCTICA

Geographic Coordinates 72.3 0 S, 170.20 E
Vertical Cutoff Rigidity 0.04 GV
Altitude Sea level
Period of Operation October 1961 -December 1962 (see

comments)
Principal Investigator Dr. S. Fred Singer

Prof. of Environmental Science
University of Virginia .
Charlottesville, Virginia 22903, U. S. A.

Comments:

It was not possible to determine the exact period of operation. These dates
are derived from the data which have been deposited in the World Data Centers.

U



125

Closed IGY-Type Neutron Monitors

Station Name CAPE SCHMIDT, U.S.S.R.

Geographic Coordinates 64055ý1 N, 179029, W
;Vertical Cutoff Rigidity 0.60 GV
Altitude Sea level
Period of Operation- May 1967-May 1969
Principal Investigators Dr. N. P.- Chirkov and Dr. M. L.

Basalaev
Institute of Cosmophysical Investiga-m

tLnis and Aeronomy
Lenin Avenue, 61
Yakutsk, Siberia U. S. S. R.

Comments:

Data deposited in the World Data Centers.
Data published in monthly reviews of "Cosmical Data" (Kosmycheskiye danniye),

Publishing office "Nauka", Moscow, U.S. S. R.

Station Name CASEY, ANTARCTICA

Geographic Coordinates 660170 S, 1100321 E
Vertical Cutoff Rigidity 0.01 GV
Altitude Sea level
Period of Operation April 12, 1969-December 31, 1970
Principal Investigator Dr. A. G. Fenton

Physics Department
University of ,Tasmania
Box 252 C, G. P. O.
Hobart, Tasmania 7001, Australia

Comments:

This instrument was transferred from Wilkes, Antarctica.

"Data to be deposited in the World Data Centers.

Data to be published in "ANARE Data Reports", A-atarctic Division, 568 St.
Kilda Road, Melbourne, Victoria 3004, Australia.

t
$
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Closed IGY-'Type- Neutron Monitors

Station Name CIACP. LTAYA,1BOLIVIA,

Alternate Nmnes BoAivia
Geographic Coordinates 16 19' S, 68091 W
Vertical Cutoff Rigidity 13. i0 GV
Altitude 5220 meters
Period of Operation July 1960-August 14, 1969
Principal Investigator Dr. I. Escobar

Director General for Science, Education
and Culturee

inter-American Development Bank
808 17th Street, NW
Washington, D.C. 20006, U.S.A.

Comments-

Data for the following periods deposited in the World Data Centers:

September-December 1961
July, August, NoVember 1962
January-December 1963"

Station Name CIIICAGO, U.S; A.

Geographic Coordinates 41. 830 N, 37. 670 W
Vertical Cutoff Rigidity 1.72 GV
Altitude 200 meters
Period of Operation March 1951-June 30, 1971
Principal Investigator Prof. Ji A. Simpson

LASR-EFI
University of Chicago
933 E. 56th Street
Chicago, Illinois 60637, U.S.A.

Comments:

This equipment was in operation for short periods from 1948 to March 1951
with changes in design.

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
Julyp-)eccmber 1958 Book No. 3, April 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 10, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ucno Park, Tokyo, Japan,
March 1967.

Hourly data from January 1964 through June 1971 published in the AFCRLJ
Geophysics and Space Data Bulletin, AFCRL, L. G. lHanscom Field, Bedford,
Massachusetts 01730, U.S.A. ('ublished quarterly.)
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Closed IGY-Typ6 Ncntron Monitors

Station Name CHURCHILL, CANADA

Alternate Names- Fort Churchill
Geographic Coordinates 580481 N, 94061 W
Vertical Cutoff Rigidity 0.21-GV
Altitude. 39 meters
Period of Operation May 1, 1957-December 31, 1964
Principal Investigator Dr. J. Katzman (retired)-
Name and Address of Person Dr. M. Bercovitch

to Contact for Information Division of Physics
National Research Council of Canada
Sussex Drive
Ottawa, Ontario, Canada

Comments:

Data-deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During-the International
Geophysical Year", National Committee for thelnternatiozial Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, -March 1959
January-June 1958 Book No. 2, -December 1959
July-December 1958 Book No. 3, April 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", ,No. 10, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo; Japan,
March'1967.
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Closed IGY-.Type Neutroh Monitors.

StationName ýCOLLEGiE, U.S.A.

Alternate Name Fairbanks, Alaska
Geojgraphic Coordinates 640511 N, 147950! W
vertical:'Cutbff Rigidity 0. 54 GV'
Altitude '91 meters
Pe riod of Operation .JilyAl.957.-February 1, '1968
Principai:Investigator Dr. Sdrge-A. Koorf

New York-University
University Heights
N&W York, N.Y. 10453,, U.S.A.

Comments:

Data depositedin the World Data.Centers;

Data during IGY published in "Cosmic-Ray Intensity During the Iniernational
Geophysical Year", National Committee-for the International. Geophysical Year,
Science Council oftJapan,, UenO Park, Tokyo, Japan, as follows:

August, October, November1957 Book No. I, March1959-
January-June 1958 Book No. 2, December 1959
July, :September.December 4, 1958 Book No. 3, April 1960

.Data for 1964 published -it "Cosmic-Raytntensity During the International
Years of the Quiet Sun", No. 10, NationalCommittee for the International Geo-
physicalCoordination, Science Council of Japan, Ueno Park, Tokyo, Japan,-
March,1967.

4
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Closed IGY-Type Neutron Monitors

A. Station Name DARJEELING, IN,)IA

Geographic Coordinates 270331 N, 880161 E
Vertical Cutoff Rigidity 15.35 GV
Altitude Approximately 2200 meters
Period of Operation July 1957-November 1959
Principal Investigator -Dr. Indralal Chakraborty (deceased)
Address to-Contact for Information Director

Bose Institute
93/1, Acharya,Prafulla Chandr Road
'Calcutta 9, India

Comments:

Data not deposited in the World Data Centers.

Station Name DEEP RIVER, CANADV

Geographic-Coordinates- 46006! N,, 77030' W
Vertical Cutoff Rigidity I. 0d V
Altitude 145 meters
Period of Operation July 25, 1957-December 19, 1963
Principal Investigator Dr. Hugh Carmichael

Atomic Energy of Canada, Ltd.
Chalk River, Ontario, C'uada

Comments:

The monitor was enlarged between December 4 and December 28, 1957.

Data to April 30, 1962 deposited in the World Data Centers.

Data to be published in the Atomic Energy of Canada, Ltd., neutron monitor
series of reports.

-Data during IGY published in 'Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July 25-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December,1959
July-December 1958 Book No. 3, April 1960

I:I
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SClosed IGY-Type Neutron Monitors

,StationrrName DOURBES, BELGIUM

Geogr'aphieCoordinates 500061 N, 40361 "
VertiCal CutoffoRigidity 3.24 GV
Altitude 225 metersPeriod of Ope 'ration January 1, 1969 -F,ýbiruary 1970
Principal Investigators Prof. L. B6szV iih Dr'. J. -C' Jodogne

'Geophysique externe
Institut royal m~t~orol~giqtie
3 Avenue Circulaire
Bruxelles 111, Belgium

Comments:

Data deposited in the World Data Centers.

Data published in the Institut royal m6t6orologique, Bulletin mensuel,
Observations ionospheriques etdu rayonnement cosmique.

This detector'was-in operation for specific short periods of time during 1968.

Station Name DUMONT d-URVILLE, ANTARCTICA

Alternate Names Terra Adelie
Geographic Coordinates 660401 S, 1400011 E
Vertical Cutoff Rigidity 0.01 GV
Altitude 45 meters
Period of Operation September 1, 1967-May 9, 1968
Principal Investigator Dr. A. Freon (deceased)
Name and Address of Person to Dr. M; G. Milleret

Contact for Information Laboratoire de Physique Cosmique
Fort de Verrieres
Route de Gatines
91 Verrieres-Le-Buisson, France

Comments:

Data deposited in the World Data Centers.
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Closed IGY-Type Neutron Monitors

Station Name ELLSWORTH, ANTARCTICA

Geographic Coordinates 77043, S, 41008- W
Vertical Cutoff Rigidity 0.79 GV
Altitude Sea level
Period of Operation March 1957-December 1962
Principal Investigators From March 1957T-December-i958

Prof. Robert B. Brode (retired)
For information contact:
Prof. Robert R. Brown
Department of- Physics
University of California
Berkeley, California 94720, U.SjA.

From January 1959 to December 1962:
Dr. Horacio S. Ghielmetti
Centro Nacional de Radiacion Cosnnica
Peru 272, Bureno Aires, Argentina

Comments:

Data for 1959-1961 tobe published by theInstituto Antarctico Argentine.

Station Name GOTTINGEN, F.R.G.
0 0

Geographic Coordinates 51.52 N, 9. 93 E
Vertical Cutoff Rigidity 3.00 GV
Altitude 273 meters
Period of Operation July 1957-February 1959
Principal Investigator Dr. Bernhard Meyer

Max Planck Institut fUr extraterrestrische
Physik

8046 Garching, M'nchen, F.R.G.

Comments:

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", NationalCommittee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

I

S)

4
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ClosedIGY-Type Neutron Monitors

Station Name JIAFELEKAR, AUSTRIA

Geographic Coordinates 47 019' N, 1i 0 23i E
Vertical Cutoff Rigidity 4.37 GV
Altitude 2290 meters
Period of Operation October 1, 1956-March 31, 1959
Principal Investigator Prof. Dr. A. Ehmert (deceased)
Name and Address of Person to Drý V. J, Kisselbach

Contact for Informxation 1institut fi~r Stratosph'aren-Physik
Max Planck Institut fur Aeronomie
3411 Lindau/Harz
PB 40, F.R-.G.Comments:

Data not deposited in the World Data Centers.

Station Name IIALEAKALA, U.S.A.

Alternate Names Hawaii
Geographic Coordinates 20043- N, 156°1C, W
Vertical Cutoff Rigidity 13.30 GV
Altitude 3052 meters
Period of Operation July 15, 1963-April 11, 1967
Principal Investigator Dr. Walter R. Steiger

Department of Physics and Astronomy
2565 The Mall
University of HIawaii
Honolulu, H1awaii 96822, U.S.A.

Comments:

Data deposited in the World Data Centers.

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", N6. 10, National Committee for the International Geo-
physical Coordination, Science Council of Japan; Ueno Park, Tokyo, Japan,
March 1967.

4--
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Closed IGY-Type Neutron•Mofnitors

Station-Name HALLE, G.D.R.

Geogra•:hic Coordinates 51°291 N, 11058- E
VertidadlCutoff Rigidity. 3.07 GV
Altitude 100 meters.
Period of Operation August 1, 1960-March 31, 1971
Principal inveitigaitors Fromin1960 to 1968:

Prof. Dr. W. Messerschmidt
SektionýPhysik der Universitat
Friedemann- Bach;Platz 6
402'Halle' (Saale), G.D.R.

Frorfi198 t6-1971:
Dr. R. •Knth
Obse.Vaiory Neust~relitz
268 Neustrelitz 5 -

Kalkhorstweg, G.D.R.

Comments-

Data deposited in the World Data Centers.

Data published in the Geophysical Data- Bulletvs _(Ionoslher6, Atmos4pheic
Noise, Cosmic Rays), Heinrich-Hertz Institut, 1.99 Berlin- Adlershof, G.D.R.

Data for 1964 published in "Cosmic-Ray Intensity During-the International
Years of the Quiet Sumin, No. 10; National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1967.
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Closed IGY-Type Neutron Monitors

Station Name UIERMANUS, SOUTH AFRICA

Geographic Cooi'dinates 34025.51 S, 190 13.5' Ei Vertical Cutof>'%Rigidity 4.90 GV
41 Altitude 26 meters

"Period of Operation June 1, 1957-MMay 31, 19641Principal Investigator Mr. A. M. VanWijk
Magnetic Obseevatory-
Hermanus, Republic of South Africa

Comments:

Data deposited in the World Data Centers.

Data were published in the~lernianus Cosmic-Ray Bulletins.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, Marech 1959
January-June 1956 Bo6ok No. 2, fD6eidiiber 1959
July-December 1958 Book No. 3, April 1960

Data for January through May 1964 published in "Cosmic-Ray Intensity During
the International Years of the Quiet Sun", No. 10, National Committee for the
International Geophysical Coordination, Science Council of Japan, Uen6 Park,
Tokyo, Japan, Mafch 1967.
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Cloqed IGY-Type Neutron Monitors

Station Name HERSTMONCETIX, ENGLAND

Geographic Coordinates 500521 N, 00201 E
Vertical Cutoff Rigidity 2.92 GV '
Altitude 23 meters
Period of Operation April 1, 1957-June 30, 1960
Principal Investigators From April 1957 to December 1959:

Mr. D. R. Palmer
R.G.O.
Herstmonceux Castle
flerstmonceux, Sussex, U.K.

From January 1960 to June 1960:
Prof. H. Elliot
Department of Physics
Imperial College
London SW7, U.K.

Comments:

Data deposited.in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee-for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

1
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Closed IGY-Type Neutron Monitors

Station Name INVERCARGILL, NEWZEALAND

Alternate Names Awarua
Geographic C66irdifiates 46.600 S, 168.400 E
Vertical Cutoff Rigidity 1.86 GV I
Altitude Sea level
Period of Operation October 1957-March 1960
Principal In'estigator C. A. Roper

DSIR Geophysical Observatory
P.O. Beox 231 "
Christchurch, New Zealand

Comnments:

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic;Ray Intensity During the Intqrnational
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

January-June 1958 .Book No. 2, December 1959
July-December i958 Book No,. 3, Apr~il 1960

Station Name IIRIUTSK, U.S.S.R.

Geographic Coordinates 52028, N, 104t0021 E'
Vertical Cutoff Rigidity 3.66 GV
Altitude 433 meters
Periods of Operation December 1957-January 1958

May 1958-November 1960
March,1961 -May 1962
October 1962-December 1960

Principal Investigator I)r. A. A. Luzov
Siberian MZ.MIIIAN
Lenin Street, 5
irkutsk, U.S.S.R1.

Comments:

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic- Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysileal Year,
Science Council of Jap)an, Ueno Park, Tokyo, ,Japan, as follows.

January, May, ,hlne 1958 Book No. 2, p)ecemher 1959
July, August, 1958 Book No. 3, April 1960

Data for 196,4 published in "Cosmid-Hay intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-
physical Coordination, Science Coun1cil of Japan, Ueno Park, Tokyo, Japan,
March 1968.

4.t
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• • ) Closed iCY-TRypoNeutron Monitors

S -tatiln Name KERGUEILEN

• . | ,Alternzate Na'mes Port aux F'rancais

GeCgieographic Coordinates 49021 S, 700131 E
'Verticai Cutoff. Rigidity 1.19 GV
Altitude Sea level
Period of Op6ration July 9, 1957-January 31, 1964
Principal Investigator) Dr. A. Freon (deceased)
Name and'Address'of Person to Dr. M. G. Milleret

Contact for Informiation Laboratoire de Physique CosmiqueFort de Verrieres
Route de Gatines

Closd IY-'p91 uoenorieresnLe-Buis son, rance
S•Comments:

Data deposited in the World Data Centers.

3 Station Name , KIEL, F.R.G.

Geographic Coordinates 54.3° N, 10. 1° .a
dVertical Cutoff Rigidity 2.29 GV

Altitude 54 meters
:eriodsof OpeQration July 1, 1957-DecemIbern31, 1964
Principal Investigator Prof, Dr. E. Bagge
MacInstitht fi Reine und Angewandt1S.• Kernphysik

•i'der C hiristiani-A lbre chits- U nive r-sit'at
'• ' ! '23 Kiel, F.R.G.

:• Comments:

S~Data deposited in the World Data Centers.

*-.• Data for 1964 published in "Cosmic-Ray Intensity During the International
:• Years of the Quiet Sun", No. 11, National Committee for the International Geo-

physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.
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Closed IGY- Type Neutron Monitors

Station Name KODAIKANAL, INDIA

Geographic-Coordinates 10°141 N, 77029- E
Vertical Cutoff Rigidity 17.47 GV
Altitude 2443 meters
Period of Operation July 1957-June 1964
Principal Investigator Prof. V. Sarabhai (deceased)
Name and Address of Person Prof. U. 1. Rao

to Contact for Information Physical Research Laboratory
Ahmedabad 9, India

Comments:

Data deposited in the \Vorld Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the international
Geophysical Year",, National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan as follows:

July-December 1957 Book No; 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 -Book No. 3, April 1960

Data for January through June 1964 published in "Cosmic- Ray Intensity During
the International Years of the Quiet Sun", No. 11, National Committee for the
International Geophysical Coordination, Science Council of.Japan, Ueno Park,
Tokyo, Japan, March 1968.

Station Name KUI1LUNGSBORN, G.D.R.

GeographicCoordinates 54007' N, 11°0.16 1.
Vertical Cutoff Rigidity 2..43 GV
Altitude 70 meters
Period of Operation January 1, 1964-December 31, 1967
Principal Investigator Dr. R. Knuth

Observatory Neustrelitz
208 Neustrelitz 5,
Kalkhorstweg, G.D.R.

Comments:

Data deposited in the World Data Centers.

Data published in "Geophysikalische Messreihan des Observatoriums fMI
Ionosphlirenforsebung KUihlungsborn".

Data for 1964 published in "Cosmic-Rlay Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.



139

Closed IGY-Type Neutron Monitors

Station Name LAE, NEW GUINEA

Gcographic Coordinates 6°4,11 S, 147000, E
Vezrtical Cutoff Rigidity 15.52 (V
Altitude Sea level
Periods of Operation July 1, '1957-November 30, 1960

December 1, 1962-November 1969
Principal Investigator Dr. A. G. Fenton

Physics Department
University of rasmania
Box 252 C, G.P.O.
Htobart, Tasmania 7001, Australia

Comments:

Data until February 1966 deposited in the World Data Centers. There are no
present plans to submit the remaining data.

Data during IGY published in "Cosmic-fay Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year-
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1-, March,1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Data for 1964 publiseid in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Parki Tokyo, Japan,
March 1968.
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Closed IGY-Type Neutron Monitors

Station Name LEEDS, ENGLAND

Alternate Names University of Leeds
Geographic Coordinates 530501 N, 1035- W
Vertical Cutoff Rigidity 2.20 GV
Altitude 100 meters
•Period of Operation May 1957-December 1966
Principal Investigator Prof. P- L. Marsden

SPhysics I)epartment
University of Leeds
Leeds 2, England

Comments:

Data were deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Yeai,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January.-June 1958 Book No. 2, December 1959-
July-December 1958 Book No. 3, April 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

Station Name LERWICK, SCOTLAND

Geographic Coordinates 60.150 N, 1.150 \V
"4 Vertical Cutoff Rigidity 1.09 GV

Altitude 83 meters
Period of Operation January 1965 - January 1967

Comments:

For information contact:

Dr. Stig Lindgren
WDC-CI
Cosmic Ray Group
Observatorieparken
Uppsala, Sweden

Data deposited in the World Data Centers.

4v
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Closed IGY-Type Neutron Monitors

Station Name LIMEIL, FRANCE

Geographic Coordinates 480441 N, 20251 E
Vertical Cutoff Rigidity 3.64 GV
Altitude 50 "meters
Period of Operation February 1959-November 1960
Principal Investigator Dr. J. P. Legrand

GrOupe de Recherches Ionospleriques
4 rue Neptune
94 Saint-Maur, France

Comments:

Data deposited in the World Data Centers.

Station Name LINCOLN, U.S.A.

Geographic Coordinates 40049, N, 96°411 W
Vertical Cutoff Rigidity 2.22 GV
Altitude 350 PssieUrs
Period of Operations May 1957-May 1962
Principal Investigator Prof. R. L. ChassonDepartment of Physics

University of DernverDenver, Colorado 80210, U.S.A.

Comments:

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the Intern.tional
Geophysical Year", Natinal Committee for the International Geophysical Year,
Science Council of Japan, Ueno 'Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
Janu,,ry-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960
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Closed IGY-Type NeutronMonitors

Station Name LONDON, ENGLAND

Geographic Coordinates 510321 N, 00061 W
Vertical Cutoff Rigidity 2.73 GV
Altitude and Periods of 12.2 meters (July 1,1957-June30, 1959)

Operation 45.4 meters(July 15, 1960-May 31, 1965)
Principal Investigator Prof. 4I. Elliot

Department of Physics
Imperial College
London SW7, U.K.

Comments:

The data obtained from July 15, 1960 to May 31, 1965 were from the monitor
which operated earlier at Hlerstmonceux and are believed to be substantially more
reliable than the earlier data from London.

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical'Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July, Adgust, October -
December 1957 Book No. 1, March 1959

January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Data for 1964 published in "Cosmic- Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

I
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Closed IGY-Type Neutron Monitors

Station Name MAKAPUU POINT, U.S.A.

Alternate, Names Makapuu Point Solar Observatory
Jiawhii

Geographic Coordinates 21 0 18'ýNj 1570391 W
Vertical Cutoff Rigidity 13.23 GV
Altitude 91 meters-
Period of Operation July 1, -1957-June 1963
Principal Investigators From January '1, 1959-through June 1963:

Dr. -Walter R. Steiker
Dept..of PhYsics and'Astronbmy
2565 The Mall
University of tlawaii
SHonolulu, Hawaii 96822, U.S.A.

From July 1-, 1957 through December
31, 1958:
Prof. Robert-B. Brode (retired)

Name and Address of Person to ProL Robert R. Brown
Contact for Information Dept. of Physics

-University of Chlifornia
Berkeley, California-94720, U.S.A.

Comments:

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic-RayIntensity During the International
.eophysical Year", National Committee for the International Geophysical Year,

Science Council of Japan, Ueno Park, Tokyo, Japan. as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Station Name McMURDO, ANTARCTICA

Geographic Coordinates 770513 S, 1660433 E
Vertical Cutoff Rigidity 0.01 GV
Altitude 48 meters
Period of Operation May 1960-June 1964
Principal Investigator Dr. Martin A. Pomerantz

Bartol Research Foundation
Swarthmore, Pennsylvania 19081, U.S.A.

Comments:

Data deposited in the World Data Centers.

S . . .
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Closed IGY-Type Neutron Monitors

Station Name MOSCOW, U.S.S.R.
Alternate Names IZMIRAN
Geographic Coordinates 55028 N, 37019, E
Vertical Cutoff Rigidity 2.46 GVAltitude 200 meters
Periods of Operation January 19 5 8 -September 1958

November 1958
January 19 59-October 1959
December 1959-March 1960
Aiugust 1960-February 1961
May 1961-June 1966Principal Investigator Dr. N. S. Kaminer
IZMIRAN
Institute of Terrestrial Magnetismh
Ionosphere and Radiowvave Propagation
Academy of Sciences of the U.S.S.R.
p/o Akademgorodok, Moscow Region,
U.S.S.R.

Comments:

Data deposited in the World Data Centers.
V Data for 1964 published in "Cosmic-ýRay Intensity During the International

Years of the Quiet No. 11, National Committee f I
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.
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Closed IGY-Type Neutron Monitors-

Station Name MT. NORIKURA, JAPAN

Geographic Coordinates 36067- N, 1370331 E
Vertical Cutoff Rigidity. 11.39 GV
Altitude 2770 meters
Period of Operation November :956-August 1968
Principal Investigator Dr. Y. Miyazaki

Cosmic Ray Laboratory
The-Institute of Physical and

Chemical Research
7-13, Kaga-;l, Itabashi-ku
Tokyo, Japan

Comments:

This monitor had 12 BF 3 counters. A smaller preliminary detector with 4 BF 3
tubes was placed in Operation in August 1955 with some overlapping of observing
period with the larger detector.

Data-deposited-in the-World- Data Centers.

Data published in the Japanese Cosmic-Ray Intensity data books as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1957
July-December 1958 Book No. 3, April 1960
January-December 1959 Book No. 7, March 1963
January-December 1960 Book No. 6, March 1962
January-December 1961 Book No. 8, October 1963
January- December 1962 Book No. 9, October 1964
January-December 1964 Book No. 11, March 1968
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Closed IGY-Type Neutron Monitors

Station Name MT. WELLINGTON, AUSTRALIA

Alternate Names Mt. Wellington (Hobart)
Hobart (This is incorrect)

Geographic Coordinates 420556 S, 1470141 E
Vertical Cutoff, Rigidity 1.89 GV
Altitude 725 meters
Period of Operation July 19, 1956-January 31, 1967
Principal Investigator Dr. A. G. Fenton

Physics- Department
University &sf Tasmania
Box 252 C, G.P.O.
Hob.drt, Tasmania 7001, Australia

Comments:

The name Hobart has often been applied to the Mt. Wellirigtoi neutron monitor.
This is definitely incorrect as there are separate cosmic-Pay detectors located at
Hobart. The city of Hobart, Tasmania lies at the foot of Mt. Wellngton.

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Yeair", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee foi the International Geo-
physical Coordination, Science Council of Japan, Uon6 Park, Tokyo, Japan,
March 1968.

Station Name MUNICH, F. R. G.

Geographic Coordinates 480121 N, 11n36' E
Vertical Cutoff Rigidity 4.14 GV
Altitude 500 meters
Period of Operation April 1, 1959-December 31, 1969
Principai Investigator Dr. Bernhard Meyer

Max Planck Institut fur Extraterre-
strische Physik

8046 Garching, Munchen, F. R. G.

Comments:

Data deposited in the World Data Centers.
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Si Closed IGY-Type Neutron Monitors

Station Name MURCHISON BAY

Geographic Coordinates 800031 N, 18015- E
Vertical Cutoff Rigidity 0.06 GV
Altitude Sea level
Period of Operation August 27, 1957-April 30, 1959
Principal Investigator Prof. A. E. Sandstromr

Uppsala University
Box 516
751 20 Uppsala 1, Sweden

Comments:

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray- Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

August-27, 1957-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Station ?1ame MURMANSK, U.S.S.R.

Alternate Names Laparskaya
Geographic Coordinates 68015- N, 33°05' E
Vertical Cutoff Rigidity 0.50 GV
Altitude Sea level
Period of Operation December 1, 1958- December 1, 1961
Principal Investigators Dr. K. K. Fedchenko and

Dr. L. L. Lazutin
Polar Geophysical Institute
Akademgorodok
Apatity, Murmansk Region, U.S.S.R.

Comments:

Data deposited in the World Data Centers.

Data for December 1958 published in "Cosmic-Ray Intensity During the
International Geophysical Year", No. 3, National Committee for the International
Geophysical Year, Science Council of Japan, Ueno Park, Tokyo, Japan, April 1960.



{ Closed IGY-Typc Neutron Monitors

IStation Na2ne NERA, TIIE NETHERLANDS

SAlternate Names Nederhorst den Berg

'geographic Coordinates 520i4l N, 5051 ESVertical Cutoff Rigidity 2.76 GV

Altitude -2 meters
'Period of Operation July 1, 1958-Janmary 1, 1965
Principal Investigator Dr. L. D. de FeiterS~Space Research Laboratory

Beneluxlaan 21
Utrecht, The Netherlands

Comments:

Data deposited in-the World Data Centers.

Data were published in the Monthly Bulletin, Royal Meteorological Institute,
D'e lilt, The Netherlands.

Data for July through December 1958 published in "Cosmic-Ray Intensity During
the International Geophysical Year", No. 3, National Committee for the Interna-
tional Geophysical Year,. Science Council of Japan, Ueno Park, Tokyo, Japan,

•- -April 1960.

D.ata for 19134 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 11, National Committee for the International Geo-

*' physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

Station Name NORTHIFIELD, U.S.A.

Geographic Coordinates 440281 N, 930151 W
* -Vertical Cutoff Rigidity 1.43 GV

Altitude 287 meters
Period of Operation September 1, 1957-August 31, 1959
Principal Investigator Dr. [an G. Barbour

Carleton College
Northfield, Minnesota 55057, U.S.A.

Cornmenits:

Data for 1958 deposited in the World Data Centers.

"I

-"• •r'• • ' • I • '"" , , , ' '' - -" ' ..
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Closed IGY-Type Neutron Monitors

Station Name PIC DU MIDI, FRANCE'

Geographic Coordinates 42056- N, 00015. E
Vertical Cutoff Rigidity 5.36 GV
Altitude 2860 meters
Period of Operation August 13, 1957-September,18, 1964
Principal Investigator Dr. A. Freon (deceased)
Name and Address of, Person Dr. IV,- G. Milleret

to Contact-for Information Laboratoire de Physique Cosmique
Fort de Verrieres
Route de Gatines
91 Verrieres-Le-Buiss6n, France

Comments:

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

August 13 - December 31, 1957 Book No. 1, March 1959
January- February 41958 Book No. 2, December,1959
March-July 1958 Book No. 3, April 1960

Data for January through September 18, 1964 published in "Cosmic-Ray
Intensity During the International Years of thc Quiet Sun", No. 12, National Com-
mittee for the International Geophysical Coordination, Science Council of Japan,
Ueno Park, Tokyo, Japan, March 1968.

Station Name PRAGUE, CZECHOSLOVAKIA

Geographic Coordinates 500051 N, 1402551 E
Vertical Cutoff Rigidity 3.53 GV
Altitude 215 meters
Period of Operation February 1959-September 1962
Principal Investigator Dr. Jaroslav Pernegr
Address to Contact for Information Institut of Experimental Physics .v

Cosmic Ray Laboratory Lomnicky Stit
p. Tatranska Lomnica, Czechoslovakia

Comments:

Data deposited in the World Data Centers.
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Closed IGY-Type Neutron Monitors

Station Name RESOLUTE, CANADA

Geographic Coordinates 740431 N, 94°51j W
Vertical Cutoff Rigidity 0.00 CV
Altitude 17 meters
Period of Operation October .1, 1956-July31, 1966
Principal Investigator Dr. J. Katzman (retired)
Name and Address of Person Dr. M. Bercovitch

to Contact for Information -Division of PhysicsI "

National Resear.ch CounjlI'of Canada
Sussex Drive
Ottawa, Ontario, Canada

Comments:

Data deposited in the World Data Qenters.

-Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows: I

July-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 B6ok No. 3, April 1960 1

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 12, National Committee for the International GCeo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

Station Name RIO-DE JANEWRO, BRAZ[L

Geographic Coordinates 22057t S, 430101 W
Vertical Cutoff Rigidity 11.73 GV
Altitude Sea level
Period of Operation September 1957-Jecember 1962#
Principal Investigator Dr. George8 Sch(vachheilm

Centro Brasileiro Pesquisas Fisicas
Av. Wenceslau Braz. 71
Rio de Janeiro, GB ZC82, Brazil

Comments:

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intenkity During the Internationdl
Geophysical Year", National Committee for the Inte, national Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

November-December 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3', April 1960
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Closed IGY-Type Neutron Monitors

Station Name ROME, ITALY

Alternate Names StatiohnSVIRCO - Rome
Geographic Coordinates 41o(541 N,, 12o311 I
Verktical Cutoff Rigidity 6.32'GV

* Altitude 60 imeters
Period of Operatioin ,July 1, 1957 - December 1, 1966
Priniciljal Investigators Prof. Francesca Bachelet and

'Prof. A. Maria Conforto
Isyituto di Fisica dell'Universiia
l~amej Italy

Comments:'

" Data deposited in the World Data Centers.

Data duringiGY published in "Cosmic-Ray Intensity During the International
I Geophysical Year", National Committee for the International Geophysical Year,

Scietice Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. I, March 1959
January-June 1958 Book No., 2, December 1959
July-December 1958 Book No. 3, Apr'i 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
"Years of the Quiet Sun", No. 12, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

*I

Station Name SACRAMENTO PEAK, U.S.A.

Geographic Coordinates 32.720 N, 105.75 0 W
Vertical Cutoff Rigidity 4.98 GV
Altitude o000 meters
Period of Operation May 1951-June 30, 1968
Principal Investigator Prof. J. A. Simpson

LASR- IlFI
University of Chicago•_.• 933 L. 56th Street

Chicago, Illinois 60637, U.S.A.

Commenis:

This was a tivo-counter pile as originally designed in 19,19.

Data not deposited in'the World Data enters.

Ifi
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Closed IGY-Type Neutron Monitors

Station Name SAINT-MAUR, FRANCE

Geographic Coordinates 48045' N, 2°171 E
Vertical Cutoff Rigidity 3.63 GV
Altitude 35 meters
Period of Operation 1961-1966
Principal Investigator Dr. J. P. Legrand

Groupe de Recherches Ionospheriques
4 rue Neptune
94 Saint-Maur, France

Comments:

Data not deposited in the World Data Centers.

Station Name SCHAUINSLAND, F.R.G.

Alternate Names Freiburg
Geographic Coordinates 470551 N, 70451 E
Vertical Cutoff Rigidity 4.10 GV
Altitude 1200 meters
Period of Operation April 1, 1957-April 30, 1966
Principal Investigator Dr. A. Sittkus

Max Planck-Institut fitr Kernphysik
Katharinenstr. 25
78 Freiburg (Breisgau), F. R. G.

Comments:

Data for the period July 1, 1957-December 31, 1960 deposited in the World
Data Centers.
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Closed IGY-Type Neutron Monitors

Station Name SIMFEROPOL, U.S.S.R.

Geographic Coordinates 44044- N, 34000, El
Vertical Cutoff Rigidity 5.51 GV
Altitude 570 meters
Periods of Operation January 1, 1961-October 1, 1961

February 1, 1964-January 1, 1965
Principal Investigator Dr. A. Stepanjan

Krimskaya Astrofisichiskaya
Observatoria

plo Nauchny, Blahchisaray, Krimsky
Region, U.S.S.R.

Comments:

Data deposited in the World Data Centers.

Data for February and April through December 1964 published in "Cosmic-Ray
Intensity During the International Years of the Quiet Sun", No. 12, National Com-
mittee for the International Geophysical Coordination, Science Council of Japan,
Ueno Park, Tokyo, Japan, March 1968.

Station Name SYDNEY, AUsTRALIA

Geographic Coordinates 3 3 05 3 12 7"I S, 151 0 1123" E,
Vertical Cutoff Rigidity 4.69 GV
Altitude 43 meters
1'Pcriod of Operation Jan, ary 1957- December I '59
Principal Investigator Dr. M. M. Winn

School of Physics
Sydney University
Sydney, N.S.W. 2006, Australia

Comments:

Data deposited in the World Data Centers.

This instrument was transferred to Brisbane,

Data during IGY published in "Cosmic-Rlay Intensity During tile International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

January-June 1958 B3ook No. 2, I)ecember 1959
July-December 1958 Book No. 3, April 1960
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Closed IGY-Type Neutron Monitors

Station Name SYOWA, ANTARCTICA

Alternate Names Syowa Base
Syowa Station

Geographic Coordinates 690001 S, 39036- E
Vertical Cutoff Rigidity 0.42 GV
Altitude 15 meters
Period of Operation March 1, 1960-December 31, 1961
Principal Investigator Dr. Y. Miyazaki

Cosmic Ray Laboratory
The Institute of Physical and

Chemical Research
"7-13, Kaga-1, Itabashi
Tokyo, Japan

Comments:

Data deposited in the World Data Centers.

Data published in the Japanese Cosmic-Ray Intensity data books as follows:

March-December 1960 Book No. 6, March 1962
January-December 1961 Book No. 8i October 1963

Station Name TIHULE, GREENLAND

Alternate Names Geopole Station
Geographic Coordinates 76035, N, 680251 W
Vertical Cutoff Rigidity 0.00 GV
Altitude 260 meters
Period of Operation August 13, 1957-September 20, 1964
Principal Investigator Dr. Martin A. Pomerantz

Bartol Research Foundation
Swarthmore, Pennsylvania 19081, U.S.A.

Comments:

Data deposited in the World Data Centers.

Data during [GY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

August 13-1)ecember 31, 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Data for January 1 through September 20, 1964 published in "Cosmic-Hay
Intensity During the International Years of the Quiet Sun", No. 12, National Com-
mittee for the International Geophysical Coordination, Science Council of Japan,
Ueno Park, Tokyo, Japan, March 1968.



Closed IGY-Type Neutroz Monitors

Station Name WEISSENAU, F.R.G.

Geographic Coordinates 47048, N, 9030, E
Vertical Cutoff Rigidity 4.16 GV
Altitude 427 meters
Period of Operation October 1, 1956-March 31, 1959
Principal Investigator Prof. Dr. A. Elhmert (deceased)
Name and Address of Person Prof. Dr. V.J. Kisselbach

to Contact for Information: Institut fll Stratosph'aren-Physik
Max Planck Institut fUr Aeronomie
3411 Lindau/11arz
PB40, F.R.G.

Comments:

Data deposited in the World Data Centers.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year'", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July-December 1957 Book No. 1, March 1959
January-June 1958 1 ,ok No. 2, December 1959
July-December 1958 Book No. 3, April 1960

Station Name WELLINGTON, NE\W ZEALAND

Geographic Coordinates .410171 S, 1740461 E,
Vertical Cutoff Rigidity 3.42 GV
Altitude 125 meters
Period of Operation July 1957-June 1958
Principal lnv'.stigator Dr. N. V. Ryder (deceased)
Name and Addh'cs cf Person Mr. I. S. Jansen

to Contact for Information c/o Institute of Nviclear Sciences
Private Bag
Lower Hiutt, New Zealand

Comments:

Data deposited in the World Data Centers.

Data for July through December 1957 published in "Cosmic-Ray Intensity
During (ie International Geophysical Year' , No. 1, National Committee for the
International Geophysical Year, Science Council of Japan, Ueno Park, Tokyo,
Japan, March 1959.
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Closed IGY-Type- Neutron Monitors

Station Name WELLINGTON, NEW ZEALAND

Alternate Names Lower Ilutt
Geographic Coordinates 41013- S, 174055- E
Vertical Cutoff Rigidity 3.42 GV
Altitude Sea level
Pcriod of Operation November 1964-June 1965

(see comments)
Principal Investigator Mr. 1I. S. Jansen

c/o Institute of Nuclear Sciences
Private Bag
Lower Ilutt, New Zealand

Comments:

The operation of this monitor was not continuous throughout this period. What-
ever data are available (November 1964, February, March and June 1965) have
been deposited in the World Data Centers.

Neutron monitor consisted of 2 tubes in paraffin and lead.

Station Name WILKES, ANTARCTICA

Geographic Coordinates 660151 S, 1100311 E
Vertical Cutoff Rigidity 0.01 GV
Altitude Sea level
Period of Operation March 5, 1962-April 9, 1969
Principal Investigator Dr. A. G. Fenton

Physics Department
University of Tasmania
Box 252 C, G.P.O.
Hobart, Tasmania 7001, Australia

Comments:

This instrument was transferred to Casey, Antarctica.

Data deposited in the World Data Centers.

Data are published in "ANAREI Data Reports", Antarctic I)ivision, Department
of Supply, 568 St. Kilda Road, Melbourne, Victoria 3004, Australia.

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 12, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

~iA
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Closed IGY-Type Neutron Monitors

Station Name YAKUTSK, -U.S.S.R.

Geographic Coordinates 62001- N, 1290431 E
Vertical Cutoff Rigidity 1.70 GV
Altitude 105 meters
Period of Operation July 20, 1957-November 1969
Principal Investigator Dr. A. I. Kuzmin

Institute of Cosmophysical Investigations
and Aeronomy

Lenin Avenue, 61
Yakutsk, Siberia, U.S.S.R.

Comments:

Data submitted to the World Data Centers.

Data published in monthly review of "Cosmical Data" (Kosmycheskiye
danniye), Publishing Office "Nauka", Moscow, U.S.S.R.

Data during IGY published in "Cosmic-Ray Intensity During the International
Geophysical Year", National Committee for the International Geophysical Year,
Science Council of Japan, Ueno Park, Tokyo, Japan, as follows:

July 20, 1957-December 31, 1957 Book No. 1, March 1959
January-June 1958 Book No. 2, Lt cember 1959
July-December 1958 Book No. 3, April 1960

Data for 1964 published in "Cosmic-Ray Intensity During the International
Years of the Quiet Sun", No. 12, National Committee for the International Geo-
physical Coordination, Science Council of Japan, Ueno Park, Tokyo, Japan,
March 1968.

'V



159

Section B2

Muon Detectors

The following listings contain the pertinent information on the various muon

detectors, not including those operating underground, for which operation has

terminated. The locations of these detectors are shown in Figure B2. A separate
listing is given for each detector even though there may be more than one detector

operating at the same location.
There is no standard description for the many muon detectors in ex. tance,

and many variations exist. For the IGY there was a standard cubical design

described by Elliot (1957). Whenever p6ssible a description of the detector or

an appropriate reference has been included in the detector listing.

GEOGRAPHIC LONGITUDE

AfA

Figure B2. World Map Showing Locations of Closed Muon Detectors

Preceding page blank
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Closed Muon Detectors

Station Name AHMEDABAD, INDIA

Geographic Coordinates 23001, N, 720361 E

Vertical Cutoff Rigidity 15.94 GV

Altitude Sea level

Period of Operation July 1957-December 1962

Principal Investigator Prof. V. Sarabhai (deceased)

Name and Address of Person Prof. U. R. Rao
to Contact for Ihformation Physical Research Ldboratory

Ahmedabad 9, India

Comments:

Data deposited in the World Data Centers.

'Station Name APATITY, U.S.S.R.

Geographic Coordinates 67033ý N, 330201 E

Vertical Cutoff Rigidity 0.65 GV

Altitude 182 meters

Type of Equipment and Configuration Cubical muon telescope

Periods of Operation April 1965-September 1966
November 1966-September 1, 1967

Principal Investigator Dr. L. L. Lazutin
Polar Geophysical Institute
Akadcmgorodok, Apatity
Murmansk Region, U.S.S.R.

Comments:

Data deposited in the World Data Centers.

1~
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Closed Muon Detectors

Station Name BERKELEY, U.S.A.

Geographic Coordinates 37°52' N, 122018t W
Vertical Cutoff Rigidity 4.54 GV
Altitude Sea level
Type of Equipment and Configuration Cubical muon telescope
Period of Operation July 1, 1957-September 1960
Principal Investigator Prof. Robert B. Brode (retired)
Name and Address of Person Prof. RobertR. Brown

to Contact for Information Department of Physics
University of California
Berkeley, California 94720, U.S.A.

Comments:

Data from July 1, 1957 to December 31, 1959 deposited in the World Data
Centers.

Data from July 1, 1957 to December 31, 1958 published in "Cosmic-Ray
Intensity During the International Geophysical Year", No. 5, National Committee
for the International Geophysical Coordination, Science Council of Japan, Ueno
Park, Tokyo, Japan, July 1961.

Station Name BUENOS AIRES, ARGENTINA

Geographic Coordinates 340361 S, 580291 W
Vertical Cutoff Rigidity 10.63 GV
Altitude Sea level
Type of Equipment and Configuration Muon telescope system consisting of 2

cubical telescopes, 2 vertical narrow
angle telescopes and 2 inclined narrow
angle telescopes. The direction of
maximum sensitivity of the inclined
telescopes was 450. Tile entire system
was mounted on a rotating platform.
Initially, the system was rotated weekly
with the inclined telescopes pointed
North-South one week, and East-West
the second week. Later the interval be-
twveeo, rotations was lengthened to 6
months.

Period of Operation Novcmber 1957-December 1961
Principal Investigator Dr. Horacio S. Ghielmeiti

Centro Nacional de Radiacion Cosmilca
Per(i 272
Buenos Aires, Argentina

Comments:

Data not deposited in the Worid Data Centers.

Barometric coefficients on file at the World Data Centers.

A]
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Closed Muon Detectors

Station Name CAPE TOWN, SOUTH AFRICA

Geographic Coordinates 330571 S, 180281 E
Vertical Cutoff'Rigidity 4.96 GV
Altitude 103 meters
Type of Equipment and Configuration Two inclined counter telescopes,

without lead shielding, directed to
North and South at 450 angles. Each
telescope consists of 3 equal tiays of
10 counters.

Period of Operation October 7, 1957-November 3, 1958
Principal Investigator Mr. J. W. F. Juritz

Physics Department
University of Cape Town
Private Bay
Rondebosch, Cape Town, South Africa

Comments:

Data deposited in the World Data Centers.

Station Name CIIACALTAYA, BOLIVIA

Alternate Names Bolivia
Geographic Coordinates 16019- S, 6809- W
Vertical Cutoff Rigidity 13.10 GV
Altitude 5220 meters
Type of Equipment and Configuration Cubical muon telescope
Period of Operation August 1957-January 1960
Principal Investigator Prof. Narayan Nerurkar

c/o Prof. M.G.K. Menon
Tata Institute of Fundamental Research
llomi-Bhaba Route
Colaba, Bombay 5, India

Comments:

Data for the following periods deposited in the World Data Centers:

November 1957-October 1958
February -April 1959
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Closed Muon Detectors

Station Name CIIACALTAYA, BOLIVIA

Alternate Names Bolivia
Geographic Coordinates 160191 S, 6809- W
Vertical Cutoff Rigidity 13.10 GV
Altitude 5220 meters
Type of Equipment and Configvyation Narrow angle muon telescope
Period of Operation August 1957-January 1960
Principa). Investigator Prof. Narayan Nerurkar

c/o Prof. M.G.K. Menon
Tata Institute of Fundamental Research
Hlomi-=Bhaba Route
Colaba, Bombay 5, India

Comments:

Data deposited in the World Data Centers as iollows:

Oblique muon telescope (west): November 1957-October 1958
Vertical muon telescope: March-May 1958

August- December 1958

Station Nani. CIIACALTAYA, BOLIVIA

Alernate Names Bolivia
Geographic Coordinates 16019, S, 68091 W
Vertical Cutoff Rigidity 13.10 GV
Altitude 52,43 meters
Type of Equipment and Configuration Vertical GM counter telescope and

East, West pointing scintillation
coincidence telescopes (see below)

Period of Operation 1959-1961 (see below)
Principal Inve.ctigator Dr. V. II. lRegener

Dept. of Physics and Astronomy
The Universiy of New Mexico
800 Yale Boulevard, N.E.
Albuquerque, New Mexico 87106, U.S.A.

Comments:

The vertical GM counter telescope operated for 110 days (not continuous)
in 1059.

The East-West pointing telescopes operated for 1,10 days (not continuous) in
1960-61.

W
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Closed Muon Detectors

Station Name CFIIIISTCIIURCII, NEW ZEALAND

Geographic Coordinates 43.550 S, 172.600 E
Vertical Cutoff Rigidity 2.71 GV
Altitude 8 meters
Type of Equipment and Configuration Cubical muon telescope
Period of Operation October 1957-March 1959
Principal Investigator C. A; RopeirDSIR Geophysical Observatory

Box 231

Christchurch, New Zealand

Cornmeats:

Data deposited in the World Data Centers.

Station Name CIIURCIIILL, CANADA

Alternate Names Fort Churchill
Geographic Coordinates 580o48 N, 9.106. %v
Vertical Cutoff Rigidity 0.21 GV
Altittide 39 meters
Period of Operation May 1, 1957-Decenber 31, 196'4
Principal Investigator Dr. J. Katzman (retired)
Name and Address of Person Dr. M. Bercovitch

to Contact for Information Division of Physics
National Research Council of Canada
Sussex Drive, Ontario, Canada

Comments:

Data deposited in the World Data Centers.

Data from July 1, 1957 to December 31, 1958 p.)ublished in "Cosmic-Ray
Intensity During the International G-ophysical Year , No. 5, National Committee
for the International Geophysical Coordination, Science Council of Japan, Ueno
Park, Tokyo, Japan, July 1961.

4
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Closed Muon Detectors

Station Name COLOMBO, CEYLON

Geographic Coordinates 6054, N, 790521 E *

Vertical Cutoff Rigidity 17.4d GV
Altitude Sea level
Type of Equipment and Configuratioil Cubical muon telescope with 10 cm

lead filter I I I I
Period of Operation July 1, 1957-December 31, 1958
Principal Investigator Di'. T. Thambyahpillai

Department of Physics
-Imperial College
London SW7, U.K. I

Comments: .,

Data for July 1 to December 31, 1957 def)osiied in,the World Data Centei's.

Station Name DARJEEILING, INDIA

Geographic Coordinates 27032 N, 88016, E 1
Vertical Cutoff Rigidity 15.35 GV I

Altitude Approximately 2200 mete'rs
Type of Equipment and Configuration , Two cubical muon telescopes
Period of Operation July 1957-November 1959
Principal Investigator Dr., Indralal Chakraborty (deceased)
Person and Address to Contact Director

for Information Bose Institute
"93/1, Acharya Prafulla Chandr Road
Calcutta 9, India

Comments: ' ,

Data deposited in the World Data Centers.
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Closed Muon. Detectors

Station Name E'L INFIERN[LLO, CIILL

Geographic Coot dinates! 33010- S, 700171 %V
Vertical Cutoff" Rigidity 11.45 CV
Altitude 1 43413 meters
Type of Equipnmdnt and Configuration Narrow angle muon telescope
Periods of Operation June 16, 1964-December 1964
%. June 1966-May 1967
Principal [nvestigv~tol Prof. Gabriel Alvial

Centro (de Radiacjon C6smica
("acultad de Ciencias ', sficas y

Mateomticas)
Universidad (tl Chile
Casilla 1314, Santiago de Chile, Chile

Comments:

Data to'be depositedi in the World Data Centers.

Station Name GULI.,MAIIG, [NDIA
0

Geographic Coordinates 34.07 N, 74.42°
VerticnIl Cutoff:Rigidity 11.91 cV
Altitude 27!." n' t ,-s
Type of Elquipment and Configuration Cubicai on telescope
Period of Operation Janunry-March 1958
Principal Investigator Dr%. I, vra

'A. vatory
"".varg, Kashmnir, India

Comments:

Data'deposited in the World Data Centers.
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Closed Muon Detectors

Station Name IIAIFA, iSRAEL

Geographic Coordinates 32.820 N, 34.980 E
Vertical Cutoff Rigidity 10.96 GV
Altitude 193 meters
SType of Equipment and Configuration Cubical muon telescope
Period of Operation 1957-1960 (see comments)
Principal Investigator Prof. Kurt Sitte

Departmefit of Physics
University of Fsýsiburg
Hlermann- Herder Strasse 3
78 Freiburg I. BR, F.R.G.

Comments:

It was not possible to obtain the exact period of operation.

Data have been deposited in the World Data Centers for the period March 1958
to February 1959.

Station Name IIEISS ISLAND, U.S.S.R.

Geographic Coordinates 80037- N, 58003- E
Vertical Cutoff Rigidity 0.10 GV
Altitude 20 meters
Periods of Operation March 1, 1958-October 1, 1963

1December 1, 1963-June 1, 1965
July 1, 1965-January 1, 1967

Principal Investigator Dr. L. L. Lazutin
Polar Geophysical Institute
Akademgorodok, Apatity
Murmansk Region, U.S.S.R.

Commento:

)Data deposited in the World Data Centers.

'Im
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Closed Muon Detectors

Station Name IIERMANUS, SOUTH1 AFRICA

Geographic Coordinates 34025.51 S, 19033.51 E
Vertical Cutoff Rigidity 4.90 GV
Altitude 26 meters
Type of Equipment and Configuration Duplicate standard muon telescopes

as recommended in CSAGI Bulletin
No. 6, 1956

Period of Operation June 1, 1957-May 27, 1962
Principal Investigator Mr. A. M. van Wijk

Magnetic Observatory
llermanus, Republic of South Africa

Comments:

Data published in the Monthly [lermanus Cosmic Ray Bulletia

Data from July 1, 1957 to December 31, 1958 published in "Cosmic-Ray
Intensity During the International Geophysical Year", No. 5, National Committee
for the International Geophysical Coordination, Science Council of Japan, Ueno
Park, Tokyo, Japan, July 1961.

Station Name IIERSTMONCEUX, ENGLAND

Geographic Coordinates 50052- N, 0020- E
Vertical Cutoff Rigidity 2.92 GV
Altitude 23 meters
Type of Equipment and Configuration Cubical muon telescope with 10 em.

lead filter
"Period of Operation April 1, 1957-December 31, 1959
-Principal Investigator Mr. D). R. Palmer

R. G.0.
lHe rstmonceux Castle
llerstmonceux, Sussex, U.K.

Comments:

Data deposited in the World Data Centers.

4.
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Closed Muon Detectors

Station Name INVERCARGILL, NEW ZEALAND

Alternate Names Awarua
Geographic Coordinates 46.66o S, 168.400 E
Vertical Cutoff Rigidity 1.86 GV
Altitude Sea levelType of Equipment and Configuration Cubical muon telescope
Period of Operation July 1958-December 1958Principal Investigator C. A. Roper

DSIR Geophysical Observatory
P.O. Box 231
Christchurch, New Zealand

Comments:

Data deposited in the World Data Centers.

Station Name IRKUTSK, U.S.S.R.

Geographic Coordinates 520281 N, 104°021 EVertical Cutoff Rigidity 3.66 GV
Altitude 433 metersPeriods of Operation November 1957-October 1959

December 1959-November 1960
March 1961-May 1962
October 19 6 2 -September 1968Principal Investigator Dr. A. A. Luzov
Sib. IZMIRAN
Lenin Street, 5
Irkutsk, U.S.S.R.

Comments:

Data deposited in the World Data Centers.

Station Name KERGUELEN
Alternate Names Port aux Francais
Geographic Coordinates 490211 S, 70013, Nu
Vertical Cutoff Rigidity 1.19 GV
Altitude Sea levelPeriod of Operation July 13, 1957-June 30, 1962Principal Investigator Dr. A. Freon (deceased)Person and Address to Contact Dr. M. G. Milleretfor Information Laboratoire de Physique Cosmique

Fort de Verrieres
Route des Gatines
91 Verrieres-Le-Buisson, France

Comments:

Data deposited in the World Data Centers.
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Closed Muon Detectors

Station Name KIEL, F.R.G.

Geographic-Coordinates 54.30 N, 10.10 E
Vertical Cutoff Rigidity 2.29 GV
Altitude 54 meters
Type of Equipment and Configuration Cubical counter telescope with 10 cm

lead
Period of Operation July 1, 1957-January 31, 1970
Principal Investigator Prof. Dr. E. Bagge

Institut ftir Reine und Angewandte
Kernphysik

der Christian-Albrechts- Unive rsitat
23 Kiel, F.R.G.

Comments:

Data deposited in the World Data Centers.

Station Name KIRUNA, SWEDEN

Geographic Coordinates 670501 N, 200261 E
Vertical Cutoff Rigidity 0.54 GV
Altitude 390 meters
Type of Equipment and Configuration Vertical muon telescope with GM

counters and cubical geometry
Period of Operation November 27, 1956-August 31, 1967
Principal Investigator Prof. A. E. Sandstrom

Uppsala University
Box 516
751 20 Uppsala 1, Sweden

Comments:

Data deposited in the World Data Centers.

Data from July 1, 1957 to December 31, 1958 published in "Cosmic-Ray
Intensity During the International Geophysical Year", No. 5, National Committee
for the International Geophysical Coordination, Science Council of Japan, Ueno
Pari:, Tokyo, Japan, July 1961.

"P-
4
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Closed Muon Detectors

Station Name KIRUNA, SWEDEN

Geographic Coordinates 670501 N, 20026 6E
Vertical Cutoff Rigidity 0.54 GV
Altitude 390 meters
Type of Equipment and Configuration Inclined muon telescopes (North and

South) with GM counters (see Tellus,
14, 19-32, 1962).

Periods of Operation ruly 13, 1957-August 31, 1968 (South)
August 10, 1957-August 31, 1968
(North)

Principal Investigator Prof. A. E. Sandstrom
Uppsala University
Box 516
751 20 Uppsala 1, Sweden

Comments:

For data, apply to the principal investigator; data not deposited in the World
Data Centers.

Station Name KODAIKANAL, INDIA

Geographic Coordinates 10014- N, 77029, E
Vertical Cutoff Rigidity 17.47 GV
Altitude 2443 meters
Period of Operation July 1957-December 1963
Principal Investigator Prof. V. Sarabhai (deceased)
Name and Address of Person Prof. U. R. Rao

to contact for information Physical Research Laboratory
Ah.aedabad 9, India

Comments:

Data deposited in the World Data Centers.

Data from July 1, 1957 to December 31, 1958 published in "Cosmic-Ray
Intensity During the International Geophysical Year" No. 5, National Committee
for the International Geophysical Coordination, Science Council of Japan, Ueno
Park, Tokyo, Japan, July 1961.
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Closed Muon Detectors

Station Name KOENJI, JAPAN

Alternate Names Mabashi
Geographic Coordinates 35042.41 N, 139038 7' E
Vertical Cutoff Rigidity 11.58 GV
Altitude 42 meters
Period of Operation October 1, 1956 .October 31, 1959
Principal Investigator Dr. M. Kitamura

Meteorological Research Institute
35-8, Koenji-lidta-4, Suginami
Tokyo, Japan

Comments:

Data deposited in the World Data Centers.

'I

Station Name KUIILUNGSBORN, G.D.R.

Geographic Coordinates 54007, N, 110461 E;
Vertical Cutoff Rigidity 2.43 GV
Altitude 70 meters
Period of Operation July 1, 1957-December 31, 1967
Principal Investigator Dr. R. Knuth

Observatory Neustrelitz
208 Neustrelitz 5
Kalkhorstweg, G.D.R.

Comments:

Data deposited in the World Data Centers.

Data published in "Geophysikalische Messre ihen des Obse rvatoriutis fill
Ionospha renforschung IK0hhlungsborn".

I
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Closed 1iuon Detectors

Station Name LAE, NEW GUINEA

Geographic Coordinates 60441 S, 1470000 E
Vertical Cutoff Rigidity 15.52 GV
Altitude Sea level
Type of Equipmert and Configuration Vertical muon telescope
Period of Operation July 1, 1957-November 1969
Principal Investigator Dr. A. G. Fenton

Physics Department
University of Tasmania
Box 252C, G.P.O.
Hobart, Tasmania 7001, Australia

Comments:

Equipment was in operation over 2 time intervals:

July 1, 1957-November 30, 1960
September 1, 1962-November 1969

Data until February 1966 deposited in the World Data Centers. There are no
present plans to submit the remaining data.

Data from July 1, 1957 to December 31, 1958 published in "Cosmic-Ray
Intensity During the International Geophysical Year", No. 5, National Committeefor the International Geophysical Coordination, Science Council of Japan, Ueno

Park, Tokyo, Japan, July 1961.

Station Name LIIvIEIL, FRANCE

Geographic Coordinates 48044- N, 20251 E
Vertical Cutoff Rigidity 3.6.4 GV
Altitude 50 meters
Period of Operation November 1957-December 1960
Principal Investigator Dr. J. P. Legrand

Groupe de Recherches Ionospheriques
4 rue Neptune
94 Saint-Maur, France

Comments:

Data deposited in the World Data Centers.
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Closed Muon Detect..rs

Station Name LINCOLN, U.S.A.

Geographic Coordinates 4004.91 N, 96041, W
Vertical Cutoff Rigidity 2.22 GV
Altitude 350 meters
Type of Equipment and Configuration Cubical muon Telescope. Vertical

narrow angle mluon telescope.
Period of Operation May 1957-hMay 1962
Principal Investigator Prof. It. L. Chasson

Department of Physics
University okl Denver
Denver, Colorado 80210, U.S.A.

Comments:

Data deposited in the World Data Centers.

Station Name LINDAU/IIARZ, F.R.G.

Geographic Coordinates 510361 N, 10061 C
Vertical Cutoff Rigidity 3.00 GV
Altitude 140 meters
Type of Elquipment and Configuration Muon telescope counter
Period of Operation May 1, 1959-July 31, 1967
Principal Investigator Prof. Dr. A. Ehrmert (deceased)
Person and Address to Contact for Dr. V. J. Kisselbach

Information Institut far Stratospharen-lPhysik
Max Planck Institut fur Aeronomie
34 11 Lindau/llarz
PB 40, F. R. G.

Comments:

Data deposited in the World Data Centers.

Station Name LISBON, PORTUGAL

Geographic Coordinates 38048- N, 90091 W
Vertical Cutoff Rigidity 6.65 GV
Altitude 81 meters
Type of Equipment and Configuration Cubical mouen telescope with GM tubes
Period of Operation January 1, 1958-April 30, 1961
Address for Information Servico Meteorologico Nacional

Rua Saraiva de Carvalho, 2
Lisbon 3, Portugal

Comments:

Data for 1958 and 1959 deposited in the World Data Centers.

Data published in "Boletim Geoclectrico', Servico hIeteorologico Nactional,
Rua Saraiva do Carvalho, 2, Lisboa 3, Portugal.
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Closed Muon Detectors

/V /
Stztion Name LOMNICKY STIT, CZECHOSLOVAKIA

Geographic Coordinates 49.200 N, 20.22° E
Vertical Cutoff Rigidity 4.00 GV
Altitude 2632 meters
Periods of Operation January 1958- December 1960

January 1964-August 1967
Principal Investigator Dr. Pavel Chal6upka
Name and Address of Person Dr. S. Fischer

to Contact for Infc .'mation Institut of Experimental Physics of
the Slovak Academy of Sciences

Cosmic Ray Laboratory Lomnick§ Stit
p. Tatranska Lomnica, Czechoslovakia

Comments:

Data depusited in the World Data Centers.

Station Name LONDON, ENGLAND

Geographic Coordinates 510321 N, 000061 W
Vertical Cutoff Rigidity 2.73 GV
Altitude 12 meters
Type of Equipment and Configuration Wide-angle total ionizing intensity

telescope
Period of Operation July 1, 1957-December 31, 1958
Principal Investigator Prof. H. Elliot

Department of Physics
Imperial College
London SW7, U.K.

Comments:

Data deposited in the World Data Centers.

A,
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Closed Muon Detectors

Station Name MACAU

Alternate Names Servico Mvleteorologico de Macau
Geographic Coordinates 22012- N, 113033- E
Vertical Cutoff Rigidity 16.28 GV
Altitude 65 meters
Type of Equipment and C,,nfiguration Cubical muon telescope
Period of Operation July 1, 1957 - October 18, 1964
Principal Investigator Dr. Bento Rodriques
Name and Address of Person Dr. Fernando Vidal Lima, Director

to Contact for Information Servico Meteorol0gico de Macau
Caixa Postal 467
Provincia Portuguesa de Macau
SE Asia

Comments:

Data from July 1, 1957 to March 1960 deposited in the World Data Centers.

Station Name MACQUARPIE ISLAND

Geographic Coordinates 54029o S, 158058, E
Vertical Cutoff Rigidity 0.55 GV
Altitude Sea level
Type of Equipment and Configuration Vertical muon telescope
Period of Operation December 13, 1956-February 28, 1959
Principal Investigator I)r. A. G. Fenton

Physics Department
University of Tasmania
Box 252 C, G.P.O.
Hobart, Tasmania 7001, Australia

Comments:

The instrument was arranged so that count rates of particles passing through
10 cm and 20 cm of lead were obtained separately.

All data deposited in the Woz ld Data Centers.

Data were published in "ANARI1' Data Reports", Antarctic Division, 568 St.
Kilda Road, Melbourne, Victoria 3004, Australia.

Data from July 1, 1957 to December 31, 1958 published in "Cosmic-Ray
Intensity During the International Geophysical Year", No. 5, National Committee
for the International Geophysical Coordination, Science Council of Japan, Ueno
Park, Tokyo, Japan, July 1961.



Closed Muon Detectors

Station Name MACUL STATION, CHILE

Alternate Names Santiago
Geographic Coordinates 33027- S, 70036, W
Vertical Cutoff Rigidity 11.41 GV
Altitude 570 meters
Type of Equipment and Configuration Narrow angle muon telescope (see below)
Period of Operation February 1, 1958-February 1967
Principal Investigator Prof. Gabriel Alvial

Centro de Radiaci6n Cosmica
(Facultad do Ciencias Ffsicas y

Matematicas)
Universidad de Chile
Casilla 1314, Santiago de Chile, Chile

Comments:

From February 1, 1958 to April 1, 1965i the telescope was operated with
10 cm of lead; from April 1, 1965 until February 1967, it was unshielded.

Data from July 1958 until December 1961 were deposited in the Worhu Data
Centers. The remaining data will be submitted to the World Data Centers.

Station Name MAKAPUU POINT, U.S.A.

Alternate Names Makapuu Point Solar Observatory
ilawaii

Geographic Coordinates 210181 N, 157039, W
Vertical Cutoff Rigidity 13.23 GV
Altitude 91 meters
Period of Operation July 1, 1957-December 31, 1958
Principal Investigator Dr. Robert B. Brode (retired)
Name and Address of Person to Prof. Rcbert R. Brown

Contact for Informalion Department of Physics
University of California
Berkeley, California 94720, U.S.A.

Comm'nts:

; ),ta de-,c sied in the World Data Centers.

Data from July 1, 1957 to December 31, 19ý,3 published in "Cosmic-Ray
Intensity During the internatiomn Geopb-rsical Year", No. 5, National Committee
for the Internationa. Geol,hysical Coordination. Sciece Council of Japan, Ueno
Park, Tokyo, Japan, July 1961.

-4
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Closed Muon Defectors

Station Name AMAKERF'RE•I, UGANDA

Alternate Names Kampala
Geographic Coordinates 0020.2' N, 32033.8- E
Vertical Cutoff Rigidity 14.98 GV
Altitude 1196 meters
Type of Equipment and Configuration Cubical muon telescope
Period of Operation July 15, 1957-December 1959
Principal Investigator Prof. D. M. Trhomson

Physics Department
Makerere University College
P.O. Box 7062
Kampala, Uganda, E. Africa

Comments:

Data deposited in the World Data Centers.

Data from July 15, 1957 to December 31, 1958 published in "Cosmic- Hay
Intensity During the International Geophysical Year", No. 5, National Committee
for the International Geophysical Coordination, Science Counuil of Japan, Ueno
Park, Tokyo, Japan, July 1961.

Station Name MAKEIRI'IlE, UGANDA

Alternate Names Kampala
Geographic Coordinates 0020.21 N, 32033.8' 1'
Vertical Cutoff Rigidity 14.98 GV
Altitude 1196 meters
Type of Equilment and Configuration East-west nimon telescope
Period of Ope-ation IFebruary 1965-June 1969
Principal Investigator Prof. D. A-1. Thomson

Physics I)epartnment
Makerere University College
P.O. Box 796'!
Kam!pala, Uganda, h. Africa

Comn ments:

No currelvt plans to deposit the data in the World Data Centers.
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Closed Muon Detectors

Station Name MEUDON, FRANCE,

Aliternate Names Chialais -Meudon, France
Geographic Coordinates 4804*91 N, 2ýl51 E'
Vertical Cutoff Rigidity 3.60 GV
Altitude 110 meters
Pleriod of Operation February 1961-March 1964
Principal Investigator Dr. .1. P. Legrand

-Grouipe de flechercjies Ionosphe Iriques
4 rue Neptune
94 Saint-Matir, France

Comments:

D~ata deposited in the World Data Centers.

Station Name ýIMIT, U. S. A.

Alternaite Names Massachusetts Institute of Tech~nology
Geographic Coordinates 42.370 N, 71.100 W
Vertical Cutoff Rigidity 1.52 GV
Altitude Sea level
period of Operation 1959-1.964 (dcee comments)
Principal Investigators Prof. K. G. McCt-ack-en

Division of Mineral Physics

.P.O. Box 136
North Ryde, N.S.W. 2113, Australia

Dr. Riu:irdoA.R. Palmeira
The Uuiii'ersity of Texas at Dallas
Box 3 03 6*
Dallas, Texas 7523u U.S.A.
Prof. U. HC. ilao
Physical Rew~arch Laboratory
Navrangpura
Ahmedabad 9, lfdia

Dr. Mv. S. Dhanju
Willow Ruir Laboratories
Building 20411
University of Minchigan
Ann A rbor, Michigan 418104 U.S.A.

Comments:

This experimental equipm'ent was operated intermittently between &.,~proximately
195!) and 1 964I by a number of investigators.

The dlata have not been deposited in the World D~ata Centers and are not onl file
at MIT. The only data ,vailab~le, if any, would have been re~tainedI by the principal
investigators.
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Closed Muon Detectors

Station Name MOSCOW, U.S.S.R.

Alternate Names IZMIRAN
Geographic Coordinates 55028- N, 370191 E
Vertical Cutoff Rigidity 2.46 GV
Alti tde 1 200 meters
Type od Equilment andýConfiguration Narrow-angle crossed telescope
Periods of Obseavations February 1955-October 1955

oIe)ruary 1960-April 1961
S I July 1963-August 1964

.'inelpal Investigator Dr. 0. 1. Inosemtseva
IZMIRAN
Institute of Terrestrial Magnetism
Ionosphere and Radiowave Propagation
Academy of Sciences of The U.S.S.I.
pio Akademgorodok, Moscow Region,
U.S.S.R.

Comments:

Ddta not deposited in the World Data Centers.

Station.Name MOSCOW, U. -.S.R.

Alternate" Names IZMIRAN
Geographic Coordilnates 55028- N, 37 0 191 E
Vertical Cutoff Rigidity 2.46 GV
SAltitude 200 meters
Periods of Operation .June 1957-December 1961

March 1962-May 1966
July 1966-October 1967
December 1967-January 1968

Principal Investigator Dr. Y. L. 1l3okh
IZMIIHAN
Institute of Terrestrial iMlagnetism
Ionosphere and Radiowave P'ropagation
Academy of Sciences of The V.S.S.R.
I)/O Akademgorodok, Moscow Ilegion,
U.S.S.R.

Coninientis:

Dala deposited in the World Data Centers.
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Closed Muon Detectors

Station Name MURCIIISON 13AY

Geographic Coordinates 80003- N, 18015, E'
Vertical Cutoff Rigidity 0.06 GV
Altitude Sea level
-Type of Equipment and Configuration Vertical mouen telescope with GM

counters and cul)ical geometry
Period of Operation August 23, 1957-April 30, 1959
Principal Investigator Prof. A. E. Sandstr~m

Uppsala University
Box 516
751 20 Uppsala 1, Sweden

Comments:

Data deposited in the World Data Centers.

Station Name MURCIIISON BAY

Geographic Coordinates 80003' N, 18015, E
Vertical Cutoff Rigidity 0.06 GV
Altitude Sea level
Type of Equipment and Configuration Inclined mouen telescopes (East and

Westi with GM counters (see Tellus,4:, 19-32., 1962).
Period of Operation Septemberl, 1 957-April 30, 1959
Principal Investigator Prof. A. E,. Sandstrom

Uppsala University
Box 516
751 20 Uppsala 1, Sweden

Comments:

For data, apply to principal investigator; data not deposited in the World
Data Centers.

C'



Closod Niiol.'u Letesý tov

S)tatlion Name OTTAWA, CANADA

Geographic Cooroilv'des 4502)-P N, 750361 W
Veýrtical Cutoff Rigiditv 1.08 G-V
Altitudes 101 meters (December l95-1-

August 1960)
57 meters (August 1 960-September
30, 1971)

Type of Equipment and( Conrigur-atk~an Cubical telescope (see comments)
Period of Operation D~ecember 1, l1154-Septemher 30, 1971
Principal Investigators From December 195.4 to August 1971:

Dr. J. Katzman (retived)
From August 1971 to Octe*,er 1971:

Dr. Al. lBercovitch
Division of Physics
National Research Council of Canada
Sussex D)rive
Ottawa, Ontario, Canada

Commients-

Inl late 1960 the telescope was moved to a niew site. Normalization factors
for this time period are on file at World 1 )ata Center A.

Oin January 1, 1970 tile geiger counter telescope %%as replaced by 2 cubical
scintillator telescopes, each with anl area of one square meter.

Data deposited inl the World D~ata Centers.

Station Name OULU, FINTLAND

Alternatt- Names University of Ou~lu
Geographic Coordinates 6501, N, 25030, E
Verticil. Cutoff Rigidity 0.81 GV
Altitude 15 meters
Type of Equipment and Configuratonl Crossed Imuon telescope
Period of Operation April 1, 1 96'l-May 1966
Principal Investigator Dr. Pekka Tanskanen

Department of Physics
University of Ou~lu
Kontinkangas, Oulu, Finland

Commel~ts:

Data deposited inl thle World Data Centers.



4

183

Closed Muon Detectors

Station Name PIC DU MIDI, FRANCE

Geographic Coordinates 42"'56' N, 00015, E
Vertical Cutoff Rigidity 5.36 GV
Altitude 2860 meters
I'eriod-of Operation December 20, 1957- December 31, 1965
P'rincipl, Investigator Dr. A. Freon (deceased)
Person and Address to Dr. L. G. Milleret

Contact for Information Laboratoire de Physique Cosmique
Fort de Verrieres
Route des Gatines
91 Verrieres-Le-IBuisson, France

Comments:

Data deposited in the World Data Centers.

Station Name PRAGWU, CZECHOSLOVAKIA

Geographic Coordinates 500051 N, 14025 51 E'
Vertical Cutoff Rigidity 3.53 GV
Altitude 215 mete .J
Period of Operation January 1958- December 1961
Principal Investigator Dr. Jaroslav Pernegr
Address for Information Institut of Experimental Physics

Cosmic Ray Laboratory Lomnicky Stit
p. Tatranska Lomnica, Czechoslovakia

Comments:I Data deposited in the World Data Centers.

t!
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Closed Muon Detectors

Station Name RESOLUTE, CANADA

Geographic Coordinates 74043, N, 940591 W\
Vertical Cutoff Rigidity 0.00 GV
Altitude 17 meters
Period of Operation October 1, 1956-July 31, 1966
Principal Investigator Dr. J. Katzman (retired)
Name and Address of Person Dr. M. Bercovitch

to Contact for Information Division of Physics
National Research Council of Canada
Sussex Drive
Ottawa, Ontario, Canada

Comments:

Data deposited in the World Data Centers.

Data from July 1, 1957 to December 31, 1958 published in "Cosmic-Ray
Intensity During the International Geophysical Year", No. 5, National Committee
for the International Geophysical Coordination, Science Council of Japan, Ueno
Pai'k, Tokyo, Japan, July 1961.

Station Name ROME, ITALY

Alternate Names Station SVIRCO, Roma
Geographic Coordinates 41054' N, 12031- E
Vertical Cutoff Rigidity 6.32 GV
Altitude 60 meters
Type of Equipment and Configuration Semi-cubical GM telescopes (for

details please contact the principal
investigator)

Period of Operation January 1, 1958-November 30, 1964
Principal investigators Prof. Francesca Bachelet and

Prof. A. Maria Conforto
Istituto di Fisica dell'Universita
Rome, Italy

Comments:

Data deposited in the World Data Centers.

k3
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Closed Muon Detectors

Station Name SEOUL, KOREA

Geographic Coordinates -370351 N, 1270031 E
Vertical Cutoff Rigidity 10.79 GV
Altitude 50 meters
Period of Operation February 1964-December 1965
Principal Investigator Dr. Ny6ng D. Kwon

Department of Physics
College of Liberal Arts and Sciences
Seoul National University
Seoul, Korea

Comments:

Data deposited in the World Data Centers.

Data published~by the Korean National-Committee for the International Years
of the Quiet Sun in "IQSY Reports in Korea, Meteorology Geomagnetism, Solar
Activity, Cosmic Rays".

Station Name SIMFEROPOL, U.S.S.R.

Geographic Coordinates 44044- N, 340001 E
Vertical Cutoff Rigidity 5.51 GV
Altitude 570 meters
Periods of Operation February 1, 1958-June 1, 1958

September 1, 1958-January 1, 1960
February 1, 1961-October 1, 1961
January 1, 1964-Janiary 1, 1965

Principal Investigator Dr. A. Stepanjan
Krimskaya Astrofisichiskaya

Observatoria
p/o Nauchny
Bahchisaray, Krimsky Region, U.S.S.R.

Comments:

Data deposited in the World Data Centers.
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Closed Muon Detectors

-t Station Name SOFIA, BULGARIA

* Geographic Coordinates 42.670 N, 23.300 E
Vertical Cutoff Rigidity 6.15 GV
Altitude 518 meters (see comments)
Type of Equipment and Configuration Oblique muon telescope pointing

North and South.
Period of Operation August 1957-December 1958

(see comments)
Principal Investigator Not available

Comments:

It was not possible to obtain any information on the status of this station
beyond that which is available at the World Data Centers. Since neither WDCA
nor WDC-C2 has received any data-from the Sofia muon detector since December
1958, it was decided to consider that the operation of this detector had ceased.
The dates of operation were derived from the data deposited in the data centers
for the following pericds:

August 1957-August 1958
December 1958

It is assumed that the altitude of the muon detector was the same as the altitude
of Sofia which is approximately 518 meters.

Station Name SYOWA, ANTARCTICA

Alternate Names Syowa Base
Syowa Station

Geographic Coordinates 690001 S, 39036- E
Vertical Cutoff Rigidity 0.42 GV
Altitude 15 meters
Periods of Operation March 1, 1959-June 30, 1959

July 1, 1961-December 31, 1961
Principal Investigator Dr. Y. Miyazaki

Cosmic Ray Laboratory
The Institute of Physical and Chemical

Research
7-13, Kaga-l, Itabashi
Tokyo, Japan

Comments:

Data deposited in the World Data Centers.

Data "or July 9, 1961 through December 31, 1961 published in "Cosmic-Ray
Intensity During the Post International Geophysical Cooperation", No. 8, IGY
World Data Center C2, Institute of Physical and Chemical Research, Itabashi,
Tokyo, Japan, October 1963.
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Closed Muon Detectors

Station Name THIULE, GREENLAND

Alternate Names Geopole Station
Geographic Coordinates 760351 N, 68025- W
Vertical Cutoff Rigidity 0.00 GV
Altitude 260 meters
Type of Equipment and Configuration Cubical muon telescope
Period of Operation January 1958-June 1962
Principal Investigator Dr. S. Fred Singer

Prof. of Environmental Service
University of Virginia
Charlottesville, Virginia 22903, U.S.A.

Comments:

It was not possible to determine the exact dates of )peration. These dates are
derived from the data which have been deposited in the World Data Centers.

Station Name TOKYO-ITABASHI, JAPAN

Geographic Coordinates 350451 N. 1390431 E
Vertical Cutoff Rigidity 11.61 GV
Altitude 20 meters
Period of Operation July 1957-December 1971
Principal Investigator Dr. Y. Miyazaki

Cosmic Ray Laboratory
The Institute of Physical and Chemical

Research
7-13, Kaga-1, Itabashi-ku
Tokyo, Japan

Comments:

Data deposited in the World Data Centers.

Data published in the Japanese Cosmic-Ray Intensity data books as follows:

July 1, 1957-December 31, 1958 Book No. 1, March !961
January 1, 1959-December 31, 1959 Book No. ', March 1963
January 1, 1960-December 31, 1960 Book No. 6, March 1962
January 1, 1961-December 31, 1961 Book No. 8, October 1963
January 1, 1962-December 31, 1962 Book No. 9, October 19C4

The data for the narrow angle vertical and inclined telescopes. which were
assembled as part of the telescope system, have not been processed for general
use except the data published in these data books. See the individual data books
for specific details.
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Closed Muon Detectors

Station Name TROMSO, NORWAY

Geographic Coordinates 69°421 N, 18'54' E
Vertical Cutoff Rigidity 0.41 GV
Altitude Sea level
Period of Operation September 1957-March 1960
Principal Investigator Prof. Dr. B. Trumpy

Department of Physics
University of Bergen
Allegt. 53-55, Bergen, Norway

Comments:

Data not deposited in the World Data Centers.

Station Name UPPSALA, SWEDEN

Geographic Coordinates 59°51' N, 170351 E
Vertical Cutoff Rigidity 1.45 GV
Altitude Sea level
Type of Equipment and Configuration Inclined muon telescopes with GM

counters, looking Nox ",, South, East
and West (see Tellus, J, 19-32 1962)

Periods of Operation September 1, 1956-September 18, 1968
(E and W)
January 18, 1961-September 18, 1968
(N and S)

Principal Investigator Prof. A. E. Sandstrom
Uppsala University
Box 516
751 20 Uppsala 1, Sweden

Comments:

For data contact principal investigator; data not deposited in the World Data
Centers.
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Closed Muon Detectors

Station Name UPPSALA, SWEDEN

Geographic Coordinates 590511 N, 170356 E
Vertical Cutoff Rigidity 1.43 GV
Altitude Sea level
Type of Equipment and Configuration Vertical muon telescope with GM

counters and cubical geometry.
Period of Operation June 1, 1957-February 17, 1966
Principal Investigator Prof. A. E. Sandstrom

Uppsala University
Box 516
751 20 Uppsala 1, Sweden

Comments:

Data deposited in the World Data Centers.

Station Name USHUAIA, ARGENTINA

Geographic Coordinates 54°48- S, 68019, W
Vertical Cutoff Rigidity 5.68 GV
Altitude Sea level
Type of Equipment and Configuration Muon telestope system consisting of

2 cubical telescopes, 2 verticni narrow
angle telescopes and 2 inclined narrow
angle telescopes. The direction of
maximum sensitivity of the inclined
telescopes was 450. The entire syst,•m
was mounted on a rotating platform.
Initially, the system was rotated weekly
with the inclined telescopes pointed
North-South one week an(' East-West the
second week. Later the invrval between
rotations was lengthened to 6 months.

Period of Operation Novembcr 1957-November 1960
Principal Investigator Dr. Horacio S. Ghielmetti

Centro Nacional de Radiacimn C6smica
Per6 272
Buenos Aires, Argentina

Comments:

Barometric coefficients on file at the World Data Centers.

Data not deposited in the World Data Centers.
-- I'
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Close J Muon Detectors

Station Name VOSTOK, ANTARCTICA

Geographic Coordinates 780271 S, 1060521 E
Vertical Cutoff Rigidity 0.00 GV
Altitude :3400 meters
Type of Equipment and Configuration Crossed muon telescope
Periods of Operation September 1, 1965-Apri1 1966

June 1966
August 1966-December 1966

Principal investigator Dr. N. 3. Kaminer
IZMIRAN
Institute of Terrestrial Magnetism
Ionosphere and Radiowave Propagation
Academy of Sciences of The U.S.S.R.
p/o Akademgorodok, Moscow Region,
U.S.S.R.

Comments:

Data not deposited in the World Data Centers.

Station Name WEISSENAU, F.R.G.

Geographic Coordinates 47048- N, 9030' E
Vertical Cutoff Rigidity 4.16 GV
Altitude -127 meters
Period of Operation June 1, 1957-March 31, 1959
Principal Investigator Prof. Dr. A. Ehmert (deceased)
Person and Address to Contact Dr. V. J. Kisselbach

for Information Institut fuir Stratosph6ren-Physik
Max Planck Institut fur Aeronomie
3411 Lindau/Harz
PB 40, F. R. G.

Comments:

Data deposited in the World Da'ta Centers.

Data from July 1, 1967 to December 31, 1958 published in "Cosmic-Ray
Intensity During the International Geophysical Year", No. 5, National Committee
for the International Geophysical Coordination, Science Council of Japan, Ueno
Park, Tokyo, Japan, July 1961.

~. |
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Closed Muonbetectors,

StatiOn Name 
WELLIN`GTONj NEW ZEALAND

Alternate Names " Lower Iut'Geographic Coordinates Low13e r, 174055' E
'Vertical Cutoff Rigidity 3.42 GV 1 ESAltitude 3.2GATte 

Sea levelType of Equipment and Configuration Narrow angle vertical, East and
o OWest-muon telescopesPeVertical 

telescope:

December 1963 through May 1964
JulY 1964"
November 1964February'i965 through May1965East -telescope:

December 1963 through May,1964
July 1964 ' ,
September 1964
February 1965 throughOJune -1965.

- December 1963 through May 1964
July 1964
November 1964Principal Investigator February 1965 through June 1965

-Mfr. H1 S. Jansen 
pdc/o Inýs'•tute of Nuclear Sciences'Private Bag

L owo er -Hutt, New .Zealand
Comments:

Data deposited inthe World Data Centers.

44 
4 I.1

j 
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-Closed Muon Detectors

Station Name WILKES". ANTAR('TICA

Geographic CoordiniAtes 66°i5' 3oS °-' E
Verti'cal Cutoff -Rigidity S.01eGV
Altitfde Sea level
Type of Equirnment and Cornfiguration CCubical roun_ i.lescope
,Period of Operation Augdst 1957..- .. bei' 1958

(see comments)
Principal Investigator Dr. S. Fred Singer

Prof., of Envir6hmeiital Science
Uni'versity of Virginia
Charlottesville, Virginia- 22903, U.S.A.

Comments:

It was hot possible to determine the-exact period'of-operation; These dates
are deried from~the data which have been deposited in the World Data Centers
fol-the following-periods:

August;October 1957
JanuaIryMar€ M 1r958
May-December- 1958

Station Name ZUGSPIT'pZE, F.R.G.

Geographic Coordinates 47°25- N, 100591 E
VertidhliCutoff Rigidity 4.24 GV
Altitude 2966-meters
Type of -Equipment aid Configuration Cubical ruon telescope
'Period-of Operation July 4, 1957-February 28, 1960
Principal Investigator Dr. B. Beckrhann

-FTZ D33
Am-Kavalleriesand -3
6i Darmstadt, F.R.G.

Comments:

"Data deposited in the World-Data Centers.

* Data from JUly 4, 1957 to December 31, 1958 published-in "Cosmic-Ray
Intensity During~the International Geophysical Year , No. 5, National Committee
for the International Geophysical Coordination, Science Council-f Japan, Ueno
Park, Tokyo, Japan, -1961.

1.
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Section-B3

Undrground Muon Detectors

The following listings dofitain the pertinent information on the underground

muon detectorsmwhich have terninated operation. In all cases the underground

,depth in i-ieters Water equivalent (m. w. e. ) has beenspecified. The nmeters water

equivalent aft ealso included in the listihg of, the calendar of operations for under-

ground muon detectors given in Appendix D.
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Closed Undergrounid Muton Detectors

Station Name CAMBRIDGE TUNNEL, AUSTkhALIt,

Alternate Names Cambridge Ttinnel (H1obart)
Hobart

Geographic Coordinates 42051- S, 147025, E
Vertical Cutoff Rigidity -1.91 GV
Altitude 110 meters
Type of Equipment and Configuration Underground inclined muon telesc )e;

36 m.w.c. Azimuth = south; zeni*'
angle = 450. Wide angle telescopE,

Prdodimension 1 m 3 .

Period of 0peration November 2. 1960 • Jun6 19, 166
Principal Investigator Dr. A. G. Fenton

Physics Department
Uni'.ersity- of Tasmania
Box 252C, G.P.O.
Hobart, Tasmania 7001, Auslilii

SComments:

This observatory is about 6 iniles froifi[lobart And is the 6nly uhdegigr6uiid
site in the area.

Equipment was situated below approximately 36 meters wvator equivalent of
shale (this corrects earlier estimates of 40 m.w.e.).

Data were not submitted to the World Data Centers.

,I
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Closed Underground Muon Detectors

Station Name CAMBRIDGE TUNNEL, AUSTRALIA

Alternate Names Cambridge Tunnel (Hobart)
:41obart

GeographicCoordinates 420511 S, 1470251 E
Vertical Cutoff Rigidity 1.9ti GVAltitude 11 0-meters

Typ •ofEqipment and Configuration Underground inclined muontelescope;
36 m.w.e. Azimuth =inorth; zenith
angle -"'300. ' Wide angle telescope,
dimyension 1 m 3 .

Pertod'of Operation January 1, 1961 - April 30, 1963
Principal Investigator Dr. A. G. Fenton

Department of PFnysics
University of Tasmania
Box 252C, G.P.O.
Hobart, Tasmania 7001, Australia

Comments:

This observatory is about 6 miles from Hobart and is the only underground
site in the area.

Equipment was situated below approximately 36 meters water equivalent of
shale (this corrects earlier estimates of 40 m.w.e.).

Data were not submitted to the World Data Centers.!,I

t,
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Station iiaffeý - A'Mf1fREGE :EUNN1EL, -AUSTRALIA

Altdrniate Ndm'es- ta fibridge Tunneli(flobart)Y

VetciCutoff- RjigiditY- 1.91 ýGV
Ai tiifd - '-11 rib'ern
Typ&"6f-tu'ipmrnit-aiidConfiguraitibn Uhergro'und ~indifned* untlso

-36 ~ -A m e Aziiith* north; -idiithi
-dni&ge 7100, NArrowngle ne-pe

cdmnin 9 ~ g' te1s,
Period of Op~eafibnr De"'-eemb 1ei 298,, 1964,- April'27, 1967
PeincipAlKIfi~idsti-gator 'Dr. Ai G ' nton-':

Physics -Department
liiverlyoý Ts~ai

-1o 52C G,3P.O;
fl-oba-rt,_ Tasmainia' 7001, ýAu stealia

Comnfienit§:

this observatbry'-is'aboiA,6 6-mies fro mm-obart and-is thieonly- unUergrouid--
site in the area. -

Equipnientzwas situiated be~low vapp~ro~linately- 36' finterý -water equivalent of
shal6 (this corrects earlier esia ajs of-"4bOm ;ivej.'.

Data were- inot submittedý fo the, Wor'ld Data Centers. -

Station-Nanie MOSCOW 'UNIVERtSITY, U.SS.R.

Alternate Names Moscow, U.S.S.R.
Geographic'Coordinates 55 0 44, N . 37098f E
Vertical Cutoff Rigidity 2.46 GVI
Altitude 200 miete~rs
Type of Equipmient and Configuration Un 'dergrou~nd telescope, 46-m.w.e.
Periods of Operation Junie lq957;Decemfbeir 1957

Februar'y 1958-July 1964
October 1964-Aug'ust 1965
Janiiaiy 1966-;July 1966

Principal Investigator- Dr. Y. L. Blokh
liMIRAN
Institute of Terrestrial Magnetism
Ionosphere and Radiowave Propagation
Acad~rmy of Sciences-of 'Thi U.S.S.R.
plo Akademgot~odok, Moscow Region,
U. S. S.R.

Comments:

Data deposited in theWolDaaCncs
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Closed Ionization Chambers

Station Name AMSTERDAM, THE NETHERLANDS

Ge6geaphic Coordinates 2 013' N, 4055, .
Vertical Cutoff Rigidity 2.69 GV
"Altitude Sea level
Period of ObservatiOus June 1952ýw44vmber 26, 1962
Principal Investigator Dr. 1t.F. Jongen

Natuurkundig-Laboratoriumn
Uniwersiteit van Amsterdam
Valckeniersti•aat 65
Amsterdam, The Netherlands

Comnments:

Unshielded"ionization chamber (32 liters Argon; 39 Atm.)

Data deposited in the World Data Centers

Station Name CAPE SCHMIDT, U.S.S.R.

Geographic Coordinates 680551 N, 179029, W
Vertical Cutoff Rigidity 0.60 GV
Altitude Sea- level
Periods of Operation November 1958- December 1959

January 1964;-May 1969
PrincipalInvestigators Dr. N.P. Chirkov and- Dr. M.L. Basalaev

Institute of Cosmophysical Investigations
and Aeronomy

Lenin Avenue, 61
Yakicsk, Siberia, U.S.S.R.

Comments:

Data deposited-in the World Data Centers.
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Closed ionization Chambers,

,Station Name CHELTENHAM, U.S.A.

Gepgraphic CoordihateS 38.7°N, 76M80 W
Vertical Cutoff Rigidity -2.'09 GV
Altitude 72 meters
Peri'od of Observations March 1, i937-October 4, 1956
Princip"al:Investigator Dr. Scott E. Forbush'

Department of Teri-estrial- Magnetism
Carnegie Institution of Washington
1530, P Street NW
Washington, D.C. 206005, UVS.A.

Comments:

Data not deposited in the World.Data C.enters.

This statiofi-prededed -the operation of similar equipnibnt at Fredericksburg,
UMS.A.

MData-published in th'ts'Rgearches of the "bDpaitiinent of Terrestrial Magnetism"
Carnegie Institution Of Washington Publication 1,75, Washington- D.C. as follows:

March 1, 19371-Decernb-r31.1955 Vol XX (i957)-
January I, 1956- October 4, 1956 Vol XXI (1.961)

Station Name bEEP-RIVER, CANADA

Geographic Coordinates 460061 N, 77030 '1 W
Vertical Cutoff Rigidity 1.02 GV
Altitude 145-mete rs
Period of Operation July 1, 4i957-December 31, 1958
Principal Investigator Dr. HughCarmichael

Atonmic Ethrgy of Canada, Ltd.,
Chalk River, Ontario, Cv iada'

Comments:

Pulse ion chamber, 30 inch diameter with 10 atmospheres dfgdn,(Phys.Rev.,
99, 1542, 1955). This large ion-chamber was adapted to record ionization bursts
tre to extensive showers, individual protons, and stars. Thenumnber of protons
and stars depositing more than 316, 000 ion-pairs in the chamber are -listed.
Approximately 87% are protons.

Data deposited in the World Data Centers.

The data for the above period are published in "Annals of IGY", Vol XXVI,
279, 1963.
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Closed Ionization Chambers

Station Naire DEPRVRdANADA

v d0grapbic Coordinates 460-06',N, 770 30' W
TVert~dil Cutoff Rigidity 1.02 GV

Altitude, 145'rhiters
Period of Operation- June 15ý, 1958-Dec~imber 31, 1595
Principal Inve6tigator Dr. Hugh Car~michael

Atomic Enhergy of Canada, Ltd.'
Chalk River, Ontario, Canada

Comments:

Pul1se ion-chamber, 30-inch diameter with 10 atmosphere's argon (see PhYs.
'Rev. 99, 1542, 1955) 'and -2 czn lead shield. This large ion-chamber was adapted
to record ionization bur'sts due. t o electron showers generated ini a 2; "m thick lead
shield. The nuinibers~of electron showers depositing-more than 400-M~v in the
6hambdr~aid listed.

Dbata.-deposited in-the.World-Da~ta--Centersi-

The, data for the above period'are published in "Annals of- IGY" Vol XXVI,

275, 1963.

'Station Name GODHAVN, GREENLAND

Geographic Coordinates, 69.26 N, 53.5 W
V~rtic-dl Cutoff Rigidity, 01.03 'GV
Altitude 9. meters
Period of Operation October 6,, 1938-September 21, 1971
Principal Investigators From Oct. 6, 1938 to June 30, 1959:

D.. ýScott E. Forbush
Dept. ofTerrestrial Magnetism
Carnegie Institution 5f Washington
1530 P Street, NW
Washington, D.C. 20005,, U.S.A.

From July, 1, 1959 to September 21,1971:
The Director
Danish-Meteorologica) Institute

4; Charlottenluhd, Doenrmrk

Comments:

Data for 1957-1959 deposited in the World Data Centers.

batai published in the "Researches of the Department of Terrestrial Magnetismr-".
Car negie Institution of Washingt'ii Publication 175, Washington, D.C. as followr:

Octo~ber 6, 1938-D~cember 3L,, 1946 Vol XIV (1 948)
January 1, 1947-December 31, 1950 Vol XX (1957)
January 1, 1951 -December 31, 1953 Vol XXII (1969)
January 1, 1954-July 31, 1959 Vol XXI (1961)
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Cldoiet]Inization Chambers

Stati6i Name HOBART. AUSTRALIA

iapic CutoffRigidiatys 420541 S, 1470201 E

Veraical Cutoff Rigidity 1.88 GVAltitii~eSea 
level

Period of Operation July 16, -19S• . November 5, 1959pi~icipa, lnstlgt~rDr. A.G. Fenton

Prjncpparlnlvstigator Physics DepMrtment
University of Tasmania
Bo6, 252C, G.P.Q.
H6bart; Tasmahia 7001,Au istralia

Comifenats•

Data not deposited in the Wo*jb-,J)ata Centers.

Station.Nne HOW RAH, INDIA
Geographmc Coordie i 22.666 N, 88.320 E

Vertial Cutoff Rigidity i6.43 GVe

Altitude 
Sea level

Pe"rid of Operatilný July 1957,7December 1958

'rincipal Investigator Prof. S. K. Chakrabarty
Bengal Engineering College
How'rah, India

Co0nmefits:

iai\a deposited in the World Data Centers.

Station.Name 
IRKUTSK, U.S.S.R.
520261 N, 10}4002' ,

GebgraptLcC Coordinates 5226 NV

Vertical Cotoff Rigidity 3 meters
Altitude
Perituds o Operation June 1953-September 1955

April 1958-DeCermber 1980

Principal Ynvestigator Dr. A. Ai.uzov
Sib. IZMIRAN
Lenin Street, 5
Irkutsk. U.S.S.R.

Comments.

Data d,-poq1ted in the World Data Centers.



ClosedIonization Chambers

Station Naime, KUHLUNGSBORN, G.D.R.

'Geogr9phic Coordinates. 5', i07' Ni 11946' E
Vertical Cutoff Rigidity 2.43 :GV
Altitude 70 meter§
Period of Operation JaniiryI, 1957-Deceniber 311 1967
Principal Investigator Dr. .R.,IKnuth

ObierVa•tory Neustrelitz
208 Neusfýelitz 5

Kalkhorstweg, G.D.R.

Comments:

Data deposited in the-World Data Centers.

Data published in "Geophysikalische Messreihen des 0bservatoriums fu'r
Ibnosphalrefforschung K~ihlungsbbrn".

Station Name MEXICO CITY, MEXIco

Alternate Names C.U. (Ciudad Universitaria)
Unihergidad Nacional de Mexico

Geographic Coordinates 19020! N, 990111 W
Vertical Cutoff Rigidity 9.53 GV
Altitude 2267 meters
Period of Operation July 1, 1957D • Dedmbt'r 31, 1962
Principal Investigators From July 1957-June '30, 1959:

Dr. Scott E. Forbush
Dept. of Terrestrial Magnetism
Carnegie Institution 60 Washington
1530 P Street, NW
Washington, D.C. 20005, U.S.A.

From July I, 1959-December 31, 1962:
Instituto de Geoffsica
Torre de Ciencias
Ciudad Universitaria
Mexico 20, D. F., Mexico

Comments:

Data for 1957 and 1958 deposited in the World Data Centers.

Data from July 1957 to Decembe, 31, 1958 published in the "Researches of
the Department of Terrestrial Magnetismn", Carnegie -Institution of Washington
Publication 175, Vol XXI, Washington, D. C., 1961.

4
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Closed Ionizati6n Chambers

Station Name MIRNY, ANTARCTICA

Geographic Coordinates 66033, S, -.-i011 E
VerticalCutdff Rigidity 0.04 GV
Altitude 30 meters
"-Period of Operation July 1957;January 1967
Principal Investigator Dr. N.S, Kamniner

IZMIRAN
Instituteof' Terestrial Magnetism
I0nosphere6,and 'RadiowaveC Propagatiofn
Academy of Sciehcesi of The U.S.S.R.
p/o Akademgorodok, Moscow Re6 fi,
U.S.S.R.

Comrments:

Data- deposited ndthe World Data Centers.

Station Name MOSCOW,. U.S.S.R.

Alternate Name IZMiRAN
Geographic Coordinates- 550281 N, 37019, E
Vertical Cutoff Rigidity 2.46 GV
Altitude 200 meters
Periods of Operation January 1952-November 1952

January 1953-June 1958
August 1958-Dedember 1958
Febiruary 1959-June 1966
November 1966-1970

Principal Investigator Dr. N. S. Kaminer
IZMIRAN
Institute of Terrestrial Magnetism
Ionosphere and Radiowave Propagation
Academy of Sciences of The U.S.S.R.
p/o Akademgorodok, M6scowRegin,
U.S.S.R.

Comments:

Data deposited in the World Data Centers.

I|;



Closed Ionization Chambers

Station Name SYOWA, ANTARCTICA

Alternate Names Syowa Base
Syowa Station

Geographic Coordinates 690001 S, 39036' E
Vertical Cutoff Rigidity 0.42 GV
Altitt~ie 15 meters
Pei'iod ofOpdeation July 1957-January 31, 1958
Principal Investigator Dr. Y. Miyazaki

Cosmic- Ray Laboratory
The Institute of:Physical and

Chemical Research
7-13,. Kaga-li Itabashi
Tokyo, Japan

Comments:

Data deposited in the World Data Centers.

Data published in "Cosmic-Ray Intensity During the International Geophysical
Year," No. 4, National Committee for the International Geophysical Coordination,
Science Council of Japan, Ueno Park, Tokyo, Japan, March 1-961.

Station Name TBILISI, U.S.S;I.

Geographic Coordinates .41143, N, 44048- E
Vertical Cutoff Rigidity 6.91 GV
Altitude 510, meters
"Periods of Operation April- 1953- February 1958

January 1959-May 1959
November 1959-May 1961
Janua ry-1963-September 1963
Decelrnber 1963-July 1965
No venher -1965-August 1967
";'L-, mnbe 19C7-March 1068

Principal Investigator D)r. 1. V. Kebuladze
institute ot (leopivics
*'adenly o1 Sc'• ý1.
.;IIVrgian SSJi
L. ihlkhad,'.e Stre(-k ATbilisi 15, U.S.S.R.

Comments.

Data deposited u; the World Data Centers.
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•, i Section* B5

S • ~Miscillonsous Equipment

4; I

•" Detectors no longer in operation" and not included in the previous sections are

S-listed under miscellaneous equipment. The air shower experhn ents are not in-

I

cluded in~this listing since their data genelrally are not Applicable to solar -terrestrial

,• physics. The information for the miscellaneous detectors which have terminated

SI I

, S

S S1

operation is- given on-the following page.

k-a

1 1
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'Closed Miscellaneous Equipment-

'Stati6n-Name LEEDS, ENGLAND

Alternate Name University of Leeds
Ge06graphic Coordinates 53 0 50'ýN, i 0 35" W
-Veirticaf Cutoff Rigidity 2.20 GV
Altitude 100 meters
Type of- Equipment Non-standar'd cubicai neutron monitor -

2 units of 4-neutron counters, sur-
rounded by 6'iftches~lead-aand wax
shield.

Period of Operation January 1955-March i1957
Principal- Investigator Professor P. L. Marsddn

Physics Department
University of Leeds
Leeds 2, England

Comroents:

Data depositedin the World Data Centers.

Station Name WHITE MOUNTAIN, U.S.A.

Alternate Names Lockheed Neutron Multiplicity Monitor
I LMSC Neutron Multiplicity Monitor

Geographic Coordinates 37.580 N, 118.250 W
Vertical Cutoff Rigidity 4.48 GV
Altitude 3800 meters
Type of Equipment Neutron multiplicity monitor
Period of Operation August 18, 1965-November 4, 1970-
Principal Investigator Dr. Ralph A. Nobles

I Lockheed Research Laboratory
Department 52-10, Building 202
3251 Hanover Street
Palo Alto, California 94304, U.S.A.

Comments:

Data deposited in the World Data Centers.

S !
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Appendix C

Proposed Detectors

The following page contains the pertinent information for the two cosmic-ray
detectors for which operation was scheduled to start in early 1972.

e
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-Proposed Muon Detectors

Station Name DOURBES, BELGIUM

Geographic Coordinates 50006, N, 4036, E
Vertical Cutoff Rigidity 3.24 GV
Altitude 225 meters
Type of. Equipment and Configuration Two standard cubical telescopes
Expected Start of Operation April 1972
Principal Investigators Professor L. ,Bossy and Dr. J. C.

Jodogne
G06physique externe
Institut royal menttorologique
3, Avenue Circulaire
Bruxelles 18, Belgium

Comments:

Data will be routinely published and submitted to the World Data Centers.

Station Name TRIVANDRUM, iNDIA

Geographic Coordinates 8.480 N, 76.950 E'
Vertical Cutoff Rigidity 17.44 GV
Altitude Sea level
Type of Equipment and Configuration Cosmic-ray-scintillator
Expected Start of Operation March 1972
Principal Investigator Director, Physical Research Laboratory

Ahmcdabad, India

Comments:

Data will be submitted to the World Data Centers.

I
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Appendix D

Calendars of Operation

The following listings, Tables Dl-D5, contain calendar of operation sum-

maries for IQSY neutron monitors, IGY-type neutron monitors, muon detectors,
underground muon detectors and ionization chambers. Each listing contains all

detectors of the specified type regardless of present status. A separate entry is

given for each detector since more than one detector of the same type may have
been in operation at the same location. More precise dates are given under the

individual listings in Appendixes A and B.
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Table DI. IQSY-NM-64 Neutron Monitors, Calendar of Operations

Station Name Year Year Year

'166- 196- 197-
601234 56789 01234

Ahmedabad, India P0 00
Alert, Canada POOOO 00
Apatity, USSR PO 00
Athens, Greece PO
Belfast, N. Ireland POOO 00
Buenos Aires, Argentina 000 00
Calgary, Canada 0 00000 00
Chacaltaya, Bolivia POOO 00
Churchill, Canada P 00000 00
Dallas, USA P 00000 00
Deep River, Canada POO 00000 00
Denver, USA 0 00
ýDourbes, Belgium- 0 00
Dumont d'Urville, Antarctica PO 00
Durham, USA P 00000 00
Fukushima, Japan P
General Belgrano, Antarctica 0
Gif Sur Yvette, France POOO 00
Goose Bay, Canada- P 00000 O0
Hafelekar, Austria PO 00
Hermanus, South Africa P 00000 00
Ifnuvik, Canada P 00000 0O
Irkutsk, USSR POO 00
Kerguelen Island P 00000 00
Kiel, FRG P 00000 00
Kiev, USSR P 00
Kiruna, Sweden 00
Kula, USA POOO 00
Leeds, England 00000 00
Lindau/Harz, FRG P 00000 00
Magadan, USSR
McMurdo, Antarctica 0 00000 00
Mexico City, Mexico PO
Moscow, USSR POPO 00
Mount Norikura, Japan PO 00
Mount Wellington, Australia PO
Norilsk, USSR ?O
Oulu, Finland P 00000 00
Pic Du Midi, France P 00000 00
Predigtstuhl, FRG 0 00
Resolute, Canada PO00 00
Rome, Italy POOO 00
Sanae, Antarctica P 00000 00
Sulphur Mountain, Canada PO 00000 00
Swarthmore, USA PO 00000 00
Syowa, Antarctica POO 00
"Tehran, Iran P 00
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Table: 2-(C6htd. )IGY-.typ& NeutoiyMonit6r. 'Cale ndar of Operatiohi

Stati6ii-Nai•e efii-ý'Year-•- Year Year. r Year

195- 195-• 496- 196.- 197-
0 1 2'3 4' 5i78 94 0612 -34 5 61718 9 0/12;3 4ý

_ Hafelek'~r,.;Austriai POO
'Haleakala,. USA> .... :" ' F.

liajie,~~ 001 POQ 000 O

1!~pp, Island 'US 0Q0O OPPO PP15
Hiern, So911i A'feiPaO POO OOOOP
HeIrsfmonoeud,)En'gland P0 .P

.IuancayO', P•,ru• .000 o00o00 00000 00000, ,O0
IrHkutsk, AUSSR lPO PPOO 0OO
Juigr'aujoch, ,S-itze'0l0nd P 00o •O 0 0 oOoo 0 o,~u1ancayoi Nr Q :Poo 000

"Riel, :.FRG. . P00• 005000lrKodaikahfi India P0O0 00000?

.KUh•ungsborn, 'GDR " .0 O000
Lbe,' New'Guinca PO1 P Po0 OOOO?
Lceds% 'EfigI and" PI00 OOOOO, 00'
Lerwi'k, Scotiand. .00P
Limeil, France p p
Lincoln, USA P00 oOP
Lindau/lIa rz, FRG P O0000 00000 00
Lomnick' Sat, ,Czechoslovakia 00 p 'P 00000 -0
London, England POP P00o0 p
Mika'luu Point, 'USA -P.O0 OOP
Makerere, Uganda PO0 OOOQ0000000 00
Mawson, Antarctica P00 00000,00000 60
McMurdo, Antarctica P0 P0
Mexico City, Mex.ico P O000G 00000 00000 00
Mina Aguilar, Argentina POO 00000 00000 00
Mirny, Antarctica IO 00000 00000 0
Morioka, Japan PO
Moscow, USSR PP PPO00 OP
Mount'Norikura, Japan P000 00000 OOOP
Mount Washington, USA- P 00000 00000 00000 -00
Mount Wellington, Australib 1,000 00000 OOP
Munich, FRO P 00000 00000
Murchison Bay POP
Murmansk, USSR P0 OP
Mussala, Bulgaria P 00000 00
Nera, The Netherlands 110 00000
Northfiel d, USA POP
Ottawa, Canada P ,00000 00000 00000 00
Pic Du Midi, France PO0 000012
Potchefstroom, South Africa P
Prague. Czechoslovakia P OOP
Resolute, Canada 11000 00000 OP
Rio de Janeiro, Brazil PO0 000
Rome, Italy 1100 00000 00
Sacramento Peak, USA 1o00 00000 00000 OOOP
Saint Maur, France 0000 00
Schauinsland, FRG ) 0C0) 00000 OP
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Table D2,(Contd.)IGY-type Neutron Monitors, Calendar of Operations

Station Name Year Year Year Year Year

195- 195- 196- 196- 197-
01234 56789 01'234 56789 01234

Simferopol, USSR, P P
South. Pole, Antarctica P 00000 00
Sulphur Mountain, Canada POO 00000 00000 00
Sydney, Australia Oo0
Syowa, Antarctica PO
Tbilisi, USSP 00 OP PO 00000 00
Thule, Gre6ýdand POO OoooP
Uppsala, Sweden POOO 00000 00000 00
Ushuaia, Argentina Po0 00000 OOOOO 00
Vostok, Antarctica PO 00000 00

-Weis§gnu, •FRG POOP
Wellington, New Zealand PP
Wellington", New Zealand P_ P
Wilkes, Antarctica POO 00001O
Yakutsk, USSR P100 00000 00001
Zugspltze, FRG 000 00000 00000 00

Notation

0 - Detector in operation for entire year
P - Detector in operation for a portion of the year

Table D3. Muon Detectors, Calendar of Operations

Station Name Year Year Year Year Year

195- 195- 196- 196- 197-
01234 56789 01234 56789 01234

Ahmedabad, India P0 00
Ahmedabad, India Poo 000
Alert, Canada 10000 00
Alma-Ata, USSR P000 00000 00
Alma-Ata, USSR P 0 00000 00
Alma-Ata, USSR P0 00000 00
Apatity, USSR PO0 00
Apatity0 USSR PPP
Belfast, N. Ireland POOO 00
Belsk, Poland 1000 00
Bergen, Norway P000 00000 00000 00
Berkeley, USA 100 P
Bologna, Italy 00000 00
Buenos Aires, Argentina P00 00
Cape Town, South Africa PP
Chacaltaya, Bolivia Ppl' PPPPP PPPPIO 00
Chacaltaya, Bolivia POO P
Chacaltaya, Bolivia P00 P
Chacaltaya, Bolivia P PP
Chacaltaya, Bolivia 30P



Table D3 (Contd.) Muon Detectors, Calendar of Qperations

Station Name Year Year Year, Yeai Year-

01234 567"89 001234 51961'669 0 1234

Chris tchurch, New Zealand POP

Churchillp Canadai POO; 00000,
College Station, USA Pp PP
Colombo, Ceylon PO-
Dacca, Bangdýalesh P 6i,
Darjeeling, -India POP,
'Deep' River, 'Caniada PO 0 00
Deep. River, Canada POo0 O0
Denyler, USA 000 00
Dourbes, Belgium o OO
El Infiernillo, Chile P PP
Goose Bay, Canada P0 O0000 o0
Gulmarg, India
Hafelekar, Austria Poo 00000 0000o0 o0
Haifa, Israel PPil 'P
He-iss island, USSR Po 0OOPO PO
Heiss Island, USSR Po
Hermanus, South Africa Po0 ooP
lHerstmonceux, England POO
Hobart, Australia PO 006000 00000 00000 oo
Hobart, Australia POOOO 00 000 0000 cO'
Inuvik,- Canada P 00000 oc'
Invercargill, New Zealand P
Irkutsk, USSR P0 0c
Irkutsk, USSR. Po d0
Irkutsk, USSR POP PPPOO 00OP
Kerguelen Island P0O OOP
Kiel, FRG POO 00000 00000 P
Kiruna, Sweden POOO 00000 OOp
Kiruna, Sweden POO 00000 00OP
Kodaikanal, India PO0 0000
Koenji, Japan POOP
Kit1hlungsborn, GDR POO 00000 000
Kula, USA P000 00
Lao, New Guinea POO 00000 000OP
Limeil, France POO 0
Lincoln, USA POO 0OP
Lindau/flarz, FRO 00
Lindau/flarz, FRG P 00000 ooP
Lisbon, Poj'tugal 00 OP
Lomnicky •t(t, Czechoslovakia 00 00
Lomnicky gtit, Czechoslovakia OO 0 o O0p
London, England Po
Los Cerrillos Station, Chile 000 00
AMacau PO0 OOOOP
Mlacquarie Island POOP
Macul Station, Chile Po 00000 OOP
Makapuu Point, USA PC,
Makerere, Uganda POO
Makerere, Uganda P10001
Mawson, Antarctica P0000 00000 00000 00



Table D3 (Contd.). Muon Detectoirs, Calendar-6f Operations

Station Name Year Year Year Year Year

195- 195- 'i96" 196- 197-
0:i234 56789 01234 561789 001234

Mawson, Anltarctica POO0 00000,00000 00
Mawson,,Antarctlca PO 100
McMurdo, Antarctica P000 0OOOO 00
Mexico City, Me&ico P
Meudon, Franice POOP
MIT, USA P PPPPP
Moscow, USSR P0 00
SMosdow- USSR PO 00
Moscow, USSR P PP 0P0
Moscow, USSR Poo OOPOO 0PPP
Mt. Norikura, Japan PO 00
Murchison Bay POP
Murchison Bay PoP
Nagoya, -Japan. P0
Ottawa, Canada P 00000 00000 00000 OP
Oulu, Finland P OP
Oulu, Fli.lan'd PO 00
Pic Du Midi, France Poo OO0OO o
Prague, Cz6choslovakiu 0O 00
Predigtstuhl, FRG .P0oo 00
Resolute, Candda Po0O 0OOO0 OP
Rome, Italy 00 OOOOP
Schauinsland, FRG 0 00000 00000 00
Schauinsland, FRG P 00
Seoiul, Korea P 0
Simferopol,, USSR PO P 0
Sofia, Bulgaria PO
South Pole, Antarctica P 00000 00
Sulphur Mountain, Canada Po0 0000P PO 00
Swarthmore, USA P 00000 00
Sy6wa, Antarctica P P
Syowa, Antarctica PO
Tbilisi, USSR PP OP PPPPO 00
Thule, Greenland 00 OOP
"Thule, Greenland 000 00000 00
Tokyo-ltabah 1i, Japan Po0 00000 00000 00

STromso, Norway POO P
Uppsala, Sweden PO 00000 00
Uppsala, Sweden PO00 00000 OOOP
Uppsala, Sweden POO 00000 OP
Ushuaia, Argentina POO P
Utrecht, The Netherlands POO 00
Vostok,; Antarctica PP
Weissenau, FRG POP
Wellington, New Zealand PP P
Wilkes, Antarctica PO
Yakutsk, USSR P0 00000 00000 00
Zugspitze, FRG POO P

Notation -
0 - Detector in operation for entire year
P - Detector in operation for a portion of the year
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Table D4. Underground Muon Detectors, Calendar of Operation§

Station Name MWE Year Year Year Year

105- 196- 196- 197.-
56789 0_1234 56789 01234

Budapest, Hungary 40 P0 OQOP POoo 00Cambridge Tunnel, Australia 36 PO OOOO0 0o000 OO
Cambridge Tunnel, Australia 36 PO000 OP
Cambridge Tunnel, Austi-alia 36 OOP
Cambridge Tunnel", AXst'-id' 36 P OOP
Chacaltaya, Bolivia 30 P OOOOO 60
Efibudo, USA 40 P OPOOO 00
Embudo, USA 20 P 00
Makerere (Kilembe), Uganda 40 P 00
Matsumoto, Japan * P
Mont Blaic Tunnel, France * pp Pp-
Moscow University, USSR 40 0
Moscow University, USSR 40 PPO OQOOP PP
'S6c6rro, -USA. .80 P0 00
Takeyama, Japan 54 00
Torino, Italy . 70 P0OO 0
Yakutsk, USSR 7 Po 00000 o0ooO O0
Yakutsk, USSR 20 Po OOOO0 uOOOO OO
Yakutsk, USSR 60 POO -0 OOP 00000 00
Yakutsk, UsSR I 60 P0 00000 00000 O0

Notation -

MWE Meters water equivalent
0 - Detector in operation for entire year
P - Detector in operation for a portion of the-year
* - See individual description

.4
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Appendix E

Listing of JoponeseCosmi.c.Ray Intensity Data Books

The Japanese-have published several catalogs of-cosmic-ray intensity data

since 1957. In the compilation of this listing of cosmic-ray stations, we have

I! often referred&to tk-.se publications as the "Japanese Cosmic-Ray Intensity Data

Books." A listing, Table El, of these data books and a summary of the contents

of each is given in this,appendix.
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