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Sclience Communication
Washington, D. C.

Rocketsorde and Satellite Messurements of
Pressure, Tempersatura, Density, and Cowposition
Through Early 1960

' PROPERTIES OF THE UPPER ATMOSPHFRE

INFORMATION SQURCES AND TREATMENT

The data given in this ccompilation were obtained from reports, puvlications,
and direct commun..ation with scientists who have made upper atmosphers structure
measurements with sounding rockets and satcllites. Data are reported tor the
30 t2 300 kiloweter altitude range. It is estimated that over 90 per cent of
the data available through the Spring of 1960 are presented in this uabulation.
Only data considered "publishable" by the authors (i.e., technically :uitable
for general use) are included.

An effort h:s been made Lo provide an accurate compilstion and {5 present
information about the experimental circumstences associated with the measure-
ment. Should the reader encounter technical errore, corrections will be grate-~
fully received and an errata sheet issuvd.

The compilers have not "eveluated” data obtained.

Those vho wish to meke c¢ritical discrimination among the tebular entries
are urged to review the appropriste sbstract-references and instrumentation
discussions ¢ited in this report.

The data are presented in two tables. The first presents temperature,
pressure, and density. Thc sstond presents composition measurements. Both

are arranged by altitude.

Abstract-bibliographies of key source documents are presanted in Appendix
B. An sbstract-bibliography of general review purlication on the upper
atmosphere is provided in Appendix C.

The functional principles, an Iillustrative desecription, and key references
for the inutruments employed in the measuremeats reported are described in
Appendix A. The instrument discussions pliace particuler emphasis on sources

of error.
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Science Communication
Washington, D. C.

Contract Nonr 3071(00) -2-
Final Report
1 August 1960

Properties of the Upper Atmosphere

NOTATIONS IN TABLES

Errors

The "e" columns immedimtely to the right of the Pressure, Temperature,
wnd Density columns are the probable errors of the measurement, as obtained
from the author. The notation (af) (in ihis section and elsewiere) indicates
that the informaticn was "not found".

Elight Number

Most of the entries in the "Number" column are IGY rocket flight ceéde
numbers. The syatem is described in the conversion aids at the end of this
introductory section. Various designations were used for rocket flights made
before the IGY prograum, and are included whenever they were available.

Time

Flight times are given in local time (to communicate d.urnal significance),
following ithe practice in resesrch reports and papers. A time=zone conversion
table is given in the coenversion aids section.

Altitude

Altitude is given in kilometers. Alititude measurements at all launch sites
were wade by the DOVAP system, which has an estimated accurmcy of gl meter. An
altitude conversion table (kilometers - miles - feet) is given in the conversion
alds cection.

Iemperature

Temperature is presented ir degrees Kelvin. A temperature conversion
table (°K -% - °F) is given in the conversions aids sections that follows.



‘ Science Communication
Washington, D. C.
l Project ARIES - Contract Nonr 3071(00) 4-
Final Report
1 August 1960
‘; o¢ Rumb ode
' Elieht Nugber: Exemple: f M 3 Q7
Place 1. Directing Agency — |

Place 2. Instrumenting Agency
Place 3, Type of Vehicle
Place b, Directing Agency's Serial Number
Place 5. Purchaser of Vehicle, if not Directing Agency

Symbole used in Places 1, 2; and 5 Sygbols used in Place 3

A. Air Force Cambridge Research Center l, & 2. Aerocbee
B. Ballistic Research Iaboratories 2, & 4. Aerobee-Hl
F. Natiomal Sclence Foundation 5. DBalloon-rocket (Rockoun)
: M. University of Michigan 6. Nik:=Cajun
" N. Naval Research laboreutory 7. Nike-Leacon (DAN)
8. Army 8ignal Corpse 8. Xike-Asp
i 9. Loki I)-lert
R 10. Spaercbee
12. Aerocbee 75
' A ¢ F*
- .
W 500 TFaz5" [F 480 % 1 $
- 480° = 260° | F 4e0° ¢ X 3
- 460. :_’.‘.‘ 400
/80° - 400° - . ~ 240
' |- 440° = 7600 - 3g0° = 160 -
420°- -
r:wo’ = 740° #—Jao' 120 L 200
l F720° -280° - /0 [ .
- 380" - N " 280
|- 700* 240 3 % N _ /80
- 360~ a5 200* =—2—3 240
bl -
|- 340° - 150° 3 -
' il — 200 = /20
—320° —~ -t /120 - 6 i
_3000 . "‘-"".: - /80 ———4~
' - 20° 80 - ‘\ -
—280° o = 40° =-—4—l5—-r-/ao e =g
- 260° T o° L ~ s g
l - L— 80
W J - 2 - - 40
l - 0 -0 L 0
K- 273°: ce Feel 10.00328 < Am
I ['? co] ’320' Fe® MmaO.62/= Mi/es
l Temperature Conversion Table Height Conversion Table
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Final Report
1 Auguet 1960
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Science Communioation UPPER ATMOSPHERE STRUC)

Washingtyn, O. C. Measurements Repsrted Throug
Alliiwde Pressure Density Temperature

K. mm.Hg. o.% ',‘_3‘ % < o °K Instrumentetion Vehicle Mumber
AUITTUIR RANGE 3G-40 Xm.

R Sy v .

ey S EED SEN NS AN OED SN ons Sy oaup DR Sy PN (AN pem O emm eEN B
3
N
&

30 3.0 (p) . - - - Pirend gaget v-2 28

30 1.2 (o) - - - - Alphatront Asrobee (nf)
30 - . - = e34.6 3.0 Grenade AsTobee 8c-18
30 1.2 (o) . = 230 5.0 Alphatrons Asrades (af)
30 - = - = *®6 8.0 Alphatron® Astobee (n£)

30 - - 1.8 ¢ - - Sphere* AsTobee 8C-31

HOR RTINS ey A | SR N

30 - - 1.8 (p) - - Ionisation gage®  Aercbee AR .21

30 - . 1.6 2 213 A2 Spheret Nike+~Cajun AM6.10

30 - - 1.6 2 23 s Spheres ¥ile-Cajun AM6, 12

30 b3 (n2) 0.3 (nfr) 220 2.0 Grevede Asrobee &a.,01

30 8.0 (nr) 7 (nr) 237 2.0 Orenade Aerobee 84a.03

30 (nt) 21 (nr) 236 2.0 Grenade | Asycbee 8108

(nf) W (af) 236 2.0 Orecade Asrobee 81.05

30 7.0 (nr) 17 (nr) 201 2.0 Orenade Asrobes .07

30 - - - 208 2.0 Orensde Asrobec 8M1.08

30 - - 1.8 2 200 &0 Sphere? Nike+Cajun AMG.02

30 - - 1h 2 213 M2 Sphere* Asrodee 8,10

i 30 4.6 (nar) n (ar) 206 2.0 Grenade Aarodee ae.10
} 30 1.9 (nf) 18 (ar) g08 2.0 Orenade Asrobee "0.09
30 - - 1.8 ¢ 210 M2 Sphere* Nike-CaJwn 46,03

3 - - 1.8 2 g3 4.5 Sphere* Wike-Cajun  AN5,05
3 - - 1.8 2 013 b2 Sphere* Bike<Cajrn  ANS.09

@ These entiring are taken from a published ¢

TP S RPERENCIC IR Y TR IR




JOSPNERE STRUCTURE DATA
s Reperted Through Barly 1960

4 ST W S

<
M

-1.

|

Ploce ditude |

__ Vehicle Number  Pired Date Time Zone  Relerence Data Notes Range. Km

FTTUSE RANGE 50-40 Ku. %0 ~

|

v 28 waze 8 Dec 'A7 w2 Spencer 54 (ef£)~ not, found l

| sercbes (nf) VaFe 0Jm 50  08.38  mar  Stoinext sy P " Inlimmm, |

. Aerobee 8c-18 vare 8 Jun '51 23.11 T Strowd 56 -

|

l Mrodee (nt) ware 13 8ep 'S1 oh.37T  Mar Stoineki 5% -

r Asrobee (nr) wBro 26 8ep '91 (o) - Spencer 5h ol

| Awrvine 8c-31 warG 29 8ep '53 13,50 »ar Jones 58 -—

' Aerobee AR .21 Churchill 23 0ot '%6 02.40 car Spencer 58-1 L

{ Nike-Cajun AMG.10 N.Atlantic s Nov '36 12.5% oMr Jones %9 STOM6'm  M6%NL'W -

 Nike<Cajun  ANS.12  N.Atlemtic 10 Hov '56 0.17 G Jones % 65°35' 58%3'W

f Asrcbee ©0.01  Churebdll 12 Nov '36  O05.48  CBT  Stroud 60 & Bandeen B
ooy I

,} Aerobee £0.03 Churchd 1l 23 Jul '57 23.3%0  car Strowd 60 & Bandeen

~ Mrobee 80.08  Churchill 12 Aug '57 10,00  CoT  Stroud 60 & Dandesn B

l

| Aerobes £4.05  Churcbill 19 Aug '57 20.30  CBr  Stroud €0 & Bandern

i Aercbee @a.07 Churopi1l 11 Dec 'S7 22.00  oar Strowd 60 & Bendeen

’ Mrobes am.08 Churebill W Dec '57 15.00 o8y Strowd 60

- Nike<Cajun AM5,02 Churchill 25 Jan '98 13,12 o8y Jonas %9

~ Merobee 8 .10 Churebill 27 Jan '%8 12.48 csr Jopes %8

} Asrodee 2e.10 Churchill 27 Jan '8 12.h9 car Stroud 60 & Bandeen |

. Aercdee 0.09 Churehill 27 Jen '38 00,0  Car Stroud 60 & Bandeen

i Mike=Cajun AN6.03 Churohill 29 Jan '58 13.06 cer Jones %9

l Bike=Cajun AM6,.05 Churebill b Mar '38 13.30 oor Jones % 10

Nike=-Cajun ANG,09 N.Atlantic 2 Nov '59 12.%¢ a Jones %9 WOOST'N  M3%%R0'W

| e

|

‘ - e

Lu taken from a published curve., Interpolation for tabular presemtation may heve introduced an error of t”. L

i 0 |-

|

|

|

i



Solience Communication
Washington, D, C.

UPPER ATMOSPHERE STRUCTU

Measurements Reported Through

[

—

(== I = U]

=]

Altitude Pressure Density Temperatuze
Km, mm.Mg. 0. % g/m* e% K o °K Instrumentation Vohicloj Number
ALTITGIR RANGR 30-40 Xu. (c

31 1u (o) % (n) 29 2.0 Greoade Aercdes 830,07
2.1 - - 1.8 .22 239 5.0 Spheret DAR-Q A, 02
3355 - - - - 1.5 b3 Orenade Aercbes 8C-16
3.7 - - - - 29 2.4 Grenade Aerobes 8020
35 - - = 260 2.0 Grenade Asrobes sc-9
38 - - - - 23 2,0 Grepade Asrobee 8C=
35 - - - = 22 2.0 Orezade Asrobee 8,06
5, 18 S - - 260.T 1.h Grenade Mexobes 8c-8
5.9 = - - = 23h.9 1. Grenade Asrodbes ac-1h
87 - - - - 253.0 1.k Grenade Asrodes 8c-18

o s 8 et

* Thegs entries are takep from a published curve
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Project ARIES — Contract Nonr 3071(00)

PHERE STRUCTURE DATA
eported Threugh Early 1960

Place Alitude
Vehicle Number Fired Date Time Zone Referonce Data Notes h:. Km
P RANGR 3040 Km. (Concluded) r
Aerobee 80,02 Churohdll 21 Jul 's7 22.16 CST  gtroud 60 |
DAN-2 AKk], 0 Wal.)ops eh Jun '3 13.0k 28T Jones 56 F_
Dee 8c-16 vare 12 Des '50 02,00  M8T  gerowd 56 —
robee 8C-20 vare 1 Nov 's1 02.46 -z stroud 56 —
bee 8¢-8 WRre s Jul '50 01.37 Na?Y Weisner Sk sl
robee 8C-14 w3rG 11 pec 'S0 21.06 et Walener Sk =
bee SM2.06 Churehill 25 Avwg '57 08.08 car Stroud 60 ) _,‘
robee 8c-8 vare % Jul 's0 01,57 uar strond 56 1

robee SC=14 WSPG 11 Dec '%0 20,06 Mar Stroud 56

bew 3¢-18 WSPG 8 Jun "1 23.1 M8T strowd 56 _;
» -
L — i
—
—|
i
|
wl

#un from a published curve. Interpolation for tabular pressntation may have introduced an error of # .
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Sclience Communication UPPER ATMOSPHERE STRUCT

! Washington, D. C. Measurements Reported Through
Altitude Pressure Density Temperature
l Km, mmHg.  o% g/m* e.% K e, 'K Instrumentation Vehicle Number
ALTT RANCE En.
[ o 2.0 10 - - - - Phillips gager V-2 21
.- Lo 3.0 (nf) - - - - Pireni gsge* V2 28
’ 40 2.0 10 - - - - Phillipe gege® V-2 45
| | 80 3.0 (uf) - - 265 5.0 Alphatron Aercbee (nt)
{ o 3.0 (zf) - - 2711 5.0 Alphe.trome Aerobee (rf)
&0 - - - - 2117 8.0 Alphatront Asrcbee ()
‘ Lo - - 4,% (nf) - - Spheraw Aercbee 8C-29
? ko - - b5 (u) - - Sphere# Aercbee Sc-30
| W - - Lo 2 - - SpLere* Aerobee 8C=31
i
! N 3.8 .28 272 16 Sphere# DAN-2 AMT.02
! 40 - - 3.0 (uf) - - Ionization gaget Aercbee AMR.21
&0 - - 3.2 2 240 4.8 Sphere# Nike-Cajun AM6.,10
&0 - - 3.2 2 233 4.6 Spheret Nike=Cajun A¥6,12
0  6.0x0t 1.71 (nf) 240 3.0 Grenade Aercbee <M1,01
ko 117 {(nr) 3.3 (nf) 265 3.0 Grenade Asrohee al.02
40 2.1 (nr) b, (nr) 256 3.0 Orensde Asrobee aM1.03
4o 2.0 (nf) 3.8 (nf) 260 3.0 Grensde Aerobee 84,04
| s 25 (@) 5.1 (nf) 258 3.0 Grensde Aercbee aM1.05
' 40 - - - - 292 3.0 Grenade Aerobee 8M2.06
| 40 - - - - 245 3,0 Grenade Asrobee 8M1,07
| ko 1.2 (nf) 2.2 (nf) 227 3.0 Grenade Aervbee 8M1.08
’ 40 - - 3.7 2 223 Lb.,% Sphere* Kike~Cajun AM6.02
‘i - - 2.3 2 250 5.0 Spheres Aercbee 2,10
ho 1.0 (nf) 2.1 {(nof) 233 3,0 Grenade Asrobee 8M2.10
ko 1.5 {xf) 3.1 (nf) 22% 3.0 Grenade Aerobee 8M1.09

-

n

282 5.6 Spheret Nike-CaJun AM6.03

‘00 . srepliiene -
i ] # These entries are taken from published cur
1 i




- merman T CThem Mmoot ey ey

OSPHERE STRUCTURE DATA Project ARIES — Contract Nonr 3071(00)
s Reported Through Early 1960

Place Altitude
Vehicle Number Fired Date Time Zone Reference Data Notes Rm{: K

[TULE RANGE 40-50 n. :
V-2 21 VERG 7 Mar 'AT 11.23 »ar 1aGov Sk i
v 28 WBPG 8 Dec 'M7 k.02 e Spencer 54 (of)= not found -;
V=2 b5 warc 28 Jan ' 10,20 MST 1agov Sk "‘
Asrobee (nt) WEPG 20 Jun '50 08.3 war Sicinekl Sk L
Aercdee (rf) wEPo 13 Sep 51 Oh. 37 MBT 8icinski S5k 0l
Aercvbee () WBPG 26 Sep '51 (nr) - Spencer % -
Aercbee 8C-29 wEPG 11 Dec '52 {nr) - Jonss %8 -
Aercbee 8C-30 waro 23 Apr '5 (nt') - Jones 58 -
Aercbee 8L-31 WEPG 29 8ep 'S (nf) - Jones %8
DAN=2 AM7.02 Wallope 2k Jun '9% 13.0h EST Jones 56 —1

I

Aercbee AR.21 Churchill 23 oct '56 02.40 csr Spencer 58-1 |
Nike=Cajun AM6.10 N.Atlantic b Nov '56 12.5 oMr Jones %9 ST46'N  k6%k1'W —i
Nike=Cajun AM6.12 N.Atlantic 10 Nov '56 07.17 aMT Jones % 65°36'% 58%3 W ’_!
Aercbee 8M1,01 Churchill 12 Fov 'S6 05.48 csr Stroud 60 & Bandeen —1
Asrobee .02 Churcbill 21 Jul 57 22.16 csT Stroud 60 & Bandeen —i
Aercbee 8M1.03  Churebll 23 Jul '57 23,30 cgr  Strowd 60 & Dendeen ol
Aerodee 8M1.04 Churebill 12 Aug '57 10.00 car Stroud 60 & Bandeen -—;
Asrobee am .05 Churchill 19 aug 57 20.30 8T 8troud 60 & Bandeen o
Asrobee 8 .06 Churebill 25 Avg '57 08.08 csr Stroud 60
Aerobee 8M1,07 Cbhurchill 11 Dec '37 22.00 CST Styoud 60 B
Aercbee 8M..08 Cburobill 1 Dec '57 15.00 c8T Strowd 60 & Bandeen 100l
Nike~Cajun AM6.02 Churchill 25 Jan '58 13.12 car Jones 59
Aerobee 82,10 Churchill 27 Jan '58 12.48 csr Jones 58 -§
Asrobee ae.10 Churchill 27 Jan 'S8 12.49 08  8troud 60 & Bendeen B
Aercbee 8M1.09 Churchbill 27 Jan '58 00.04 csT Stroud 60 & Bandeen —
N{ke=Cajun AM6,03 Churchill 29 Jan '58 13.06 car Jones %9 :

re taken frou published ourve. Interpolation for tabular presentation may have introduced an error of ¢ . %0

-3
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Soionce Communication
Washingten, 0. C.

UPPER ATMOSPHERE STRUC

Moeasurements Roported Throuq

Altitude Pressure Density Temperaturs
Km. mm.Hg. *.% g/m? . % 'K 2 °K Instrumentation Vehicle Nutab
ALTITUIR RANGE k0-50 Km.
ko - - ho 2 215 L.9 Sphere* Nike=-Cajuwn AME.0
b0 - - 5.0 2 240 4.8 Spheret Nike=-Cajun AM6.0
b5 - - . . 253.h 2.3 Grenade Aercbee 8C=20
'S 2.1 (nt) - o - - Phillips gsaew Asrobee (of)
b6 - - - - 251.% 1.4 Grensde Aerobee 8c-8
k1.8 - - - - 261.% 1.6 Crenade Asrodee 8c-1%
ke 1.7 (n£) - = - - Phillipe gage* Ve 34
42 2.0 (nf) - - - - Pressure gaget V-2 k3
b2 - - - . 262 5.0 Grenade Aerobee 8C-s
2,1 - - - - 266.5 3.2 Grenade Asrodee (of)
B WO - - - 266.5 1.1 Grensde Asrobee 8c-16
) 45 1.4k (») 1.8 (p) - - Ionization gager Asrobee 3
.1 - - - - N1 (p) Ionization gage®  Aercdee 31
b33 - - - - 23 2.7 Orensde Aerobee 8C~20
¥.9 - - - - 26k.2 2.3 Grensde Asrobee 8c-18
k7.1 - - - - 257.3 0.k Grensde Aerobee ()
8.3 - - - - 267.5 1.5 Grenade Aerchee 80-8
b7.3 = - - - 255.6 3.1 Grenade Aerobee (nf)
® 9007 (ar) - - - - Pillips gaget  (nf) (a¥)
k8.l - - - - 266 1.h Grenade Aerocbee 8¢-1k
k.2 - - - - 270 3.6 Grenade Asrobee (nf)
§6,.3 - - 262.6 1.k Grenade Asrobee (nf)

# These entries are taken from a publish¢
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IOSPHERE STRUCTURE DATA
ts Reprrted Through Farly 1960
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Project ARIES — Contract Nonr 3071(00)

Place Altitude
Vehicle Nuniber Fired Uate Time Zone __Relerence Data Notes Rengs, Ko
TTTUTE RANGE 40-50 Kn. (cont.) B
: -
Nike-Cajun AM6,05 Churchill & Mar '58 13,30 csT Jonee 59
Nike~Cajun AM6.09 N.Atlantic 2 Bov '59 12,40 cMT Jones 59 48°57'N  K8%22'w B
— — B
—_ — — !
S — 280 |
Aercbee 8C-20 WBFG 1 Nov '51 02.46 T Stroud 56 [~
Aercdee (nf) WSPG 3 May 'Wy 09.14 MST Havena 52 ()= not found
Aercbhee 8c-8 W8PG % Ju '%0 01.37 MNST Stroud 56 L
Aerobee 8C=1k WSPG 11 Dac '50 21,06 MST 8troud %6
V-2 34 WSFG 22 Jan 'M3 13.13 Msr Bavane 52 & LaGow 5k B
200 b
V-2 k3 WarG 5 Aug ‘48 18.37 Mer Havens 52 & Ladow 5k |
Asrobee 80~k WSFG 11 Dec '50 21.06 MST Welsner Sk
Aerobee (af) ars 2h Bep '52 20.50  MET  Stroud 36 u
Aerubee §c-16 W8FG 12 Dec '50 02.10 MST . 8trowd 56 -
Aerobee 31 Holloman 22 Oct '%2 07.21 KST Spencer 582 {p) = Preliminary, L-f‘
- soe reference L
Aerobee 3 Holloman 22 Oct '52 07.21 MST Spencer 58-¢ el
Aerobee 8C-20 ware 1 Kov ‘51 02.46 MST stroud 56 -
Acrobee 8c-18 W8PG 8 Jun '51 23.11 M8T Strcud % -
Aerobee (or) WSPG 2h Apr '53 03.19 MST Strowd % _
Aerobee 8¢-8 W8PG 1k Ju *50 01,37 MST Stroud 56 -
Aerobee (af) varG 22 Oct '52 20.85  MeT Strowd 56 ol
(ar) (nr) Bquator 11 May '50 16.00 MST Eavenas 52 near Christass Islanl ‘
Aerobee 8C-1k WEBPG 11 Deo '50 21.06 MST 8trovd 56 B
Aerobee (nf) WarG 2k gep 'R 20,50 M8T Strcud 36 N
Asvobee (nf) WSFG 17 Feb 'S3 2k.00 M8T Strowd %6 —
are taken from a published curve. Interpolation for tabular presentation may have introduced an error of & 5% =
%
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Scnience Communication
Washington, D. C.

UPPER ATMOSPHERE STRU

Mecasurements Repeorted Throy

wiitude Presaure Density Temperature
Km. mm.Hg. % g/m* e.% °K o °K Instrumentation Vehicle Num
MITIVIE RAKAZ 40-50 Km,
M9 - - - 283.7 2.2 Grenade Aerobee (o
AR
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SPHERE STRUCTURE DATA
Reperted Through Early 1860

Place
Johido Number Fived Date

BT o ORI W 1ok gy R - b

Time

S

T

¥ ae e NI L e e oAt Y

Project ARIES — Contract Nonr 3071(00)

Refsrence Data

Altitude
Ronge, Km

IUIR RANGR 40-50C Im, {concluded)

Aerobee (xf) WBFG 3). Avg '53

22,05

8troud %56

—————————
T —. e t———

(rf)- not fourd

| I B N B

e i i A o A A o K i B N B T

}
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Sclenoce Communication

Washington, D, C.

-
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UPPIR ATHOCPHERI l'l'lll!l

Measuremenis Reported Throu

Altitude Pressure Density Temperature
T mally  o% g/m % T e K Instrumentation Vehicle Numbe
ALTITULE RANGE 50-60 K.
0 - - - - 315 25 (nf) ve2 21
50  7.5x10°! 10 - - - - Pnillips gaget V-2 21
50  9.x10t (or) - - 220 () Pireni gaget V-2 28
50  7.5x20! (or) - . - - Phillips gaget V-2 34
5¢  8.5107 (af) 3.9020 (of) - - Pressure gage® L ) b3
50 6.0r101 10 - - - - Fhillips gage® V-2 ')
50  6.4x071 (af) - - - - Fhillips gage® Asrobes (af)
50  9.0x207} (o) - . 270 5.0 Alphatront Aercbee (nf)
50 - - - . 265 3.0 Grenade Aerobee 8C-10
50 9.5x101 (nf) - . 268 5.0 Alpbatront sarobee (x2)
% - - - . 260 9.0 Alphatrom# Mrotee (nt)
50 - - 1.0 (nf) - - Sphere# Asrodee 8C-23
5  0.79 (p) 85 (p) -~ - Alpbatrone Asrobee 31
50 - - 1.0 (of) = - Spheres Aerobee 8C-29
50 - - 1.0 (af) - - Sphere* Aerobee 8C-30
0 - . 1.0 2 . - Sphere® Asrobee sc-31
5 - - 8.0x07t .3 262 5.0 Spheres DAN-2 AN7,02
50 - - 1.0 (or) 283 (o) Spherer ¥ike-Cajun AM6,01
50 . - 1.0 (p) - - Duiration gages  Aerobee ANR.21
50 - . 6.0x1071 2 85 5.7 Sphares Nike=Cajun  AM6.10
50 - - 6.5210 2 260 5.2 Sphere® Nike<Cajun  AM6.12
50 2.20107 (of) k.5x30 (ag) 260 4.0 Grenade Asrobee 8M1.01
50 7.6x107 (pg) 1.3 (nf) 0 Lo Grensde Asrobes 20,02
50 5.0m0 (ng) 9.2x100 (w) 215 k.o Grensde Aerobee 81103
50 6.6:10'»l (nr) L2 (af) 272 4.0 Sransde Asrodee SM1.04
%50 (n?) (nr) 265 4,0 Oronade Aerobee 8M1.05

# These entries are taken from e publish
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HERE STRUCTURE DATA Project ARIES — Contract Nonr 3071(00)
ported Threugh Early 1960

oo Number  Pired Date Time __ Zame  RelerenceData___ Notes ':z':'?:;.
RANGE 50-60 K.
2 21 Ware 7 Mar ‘47 (nf) Best 47 (nf)~ not found
2 €1 L 4] 7 Mar '47 11.23 MST LaGow 54 B
2 20 WBPG 8 Dec '47 .42  NoT Spencer 54 B
2 34 8Po 22 Jar '48 13.13 MST Bavens 52 =
] 3] waro 5 Aug ‘48 18,37  »er Bavens 52 & LaGov 5k wol.
2 11} warg 2 Jen 'W 10.20  ueT Iadov 54 —
robee {nf) ware 3y 'W 09. 4 [ Navens 52 —
rcbee (nf) ware 20 Jum '50 08.38 Moy Sicireki 5k -
robee 83C-10 wro 16 oct '50 2100 NaT Weisoer 5k -
odee (=) ware 13 sep 'S1 Ok, 37 MAT 8ioinski 34 -
obee (nt) vare 26 sep 'S1 (ut) Spencer 5 |
cbee 8C~23 1) % Nay '52 () Jones 38
'obe p | Holloman 22 Qot '52 07.21 ner Spencer 58 (p) preliminery: B
obes 8C-29 vavo 11 Dec '5@ (nf) Jones 38 004 refereme —
‘obee 80-30 waro 23 Apr '53 (re) Jones 58 —
obee sc-31 VaPG 29 Sep '3 13.50 MeT  Jones %8 el
1-2 ANT.02 Wallops 2k Jun '55 13.08  m8T Jones 56 =~
m «Ca jun AM6,01 Wallope 6 Jul 56 13.00 AT Jonss 59 -
obee Ae.21 Churohill 23 Oct '56 02,40 C8T Spencer 38-1 n
m=Cajun AM6.10 . .tlantic b Nov '56 12.54 o Jones % STONE'M  MEML'Y
e-Cajun  AM6.12 N.Atlantic 10 Kow 'S6 07.17 anT Jones %9 6°36m sdos'y v I
'obee aM1,01 Churchi1l 12 Nov '56 05.48 csT Stroud 60 & Bandeen ) =
obee am1.02 Churohd 11 21 Jul %7 22.16 csr Stroud 60 & Bandeen
'obee .03 Churchi 11 23 Jul '37 23.59 c8T Stroud 60 & Bandeer —
obee 8M1.0M Cburchill 12 Avg '57 10,00 csr 8troud 60 & Sundesn .
obee aM1.05 Churchill 19 Aug '57 20.20 car Strowd 60 & Bandeen
\ken from a published curve. Interpolation for tabular presentation mey have introduced an error of & %%,

wfe .

7 ) .
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: Solence Communication UPPER ATMOSPHERE STRU{L
i [ Washington, D. C. Measurements Reported Throw
i - Altitude Pressure Density Temperature
T wmmHg. e’  g/o «% K «°K Instrumentation Vehicle Number
é { ALTITUDE RAWE 30-60 Km. (¢
' l 50 - . - - 265 8.0 Grenade Asrobee an 2.0
i 50 - . . . 255 8,0 Grensde Asrcbee 8M1.07
50 210 (ar) h.9x10 (nf) 256 k.0 Grenade Asrobee —
:f 5 - - 7.52071 2 253 5.1 Spberet Rie-Cajun  AM6.OR
50 - - 1.0 2 235 3.2 Spheres Asrobee R.10
50  2.8x10"L (af) 5.5x107 (nf) 257 (nf) Grensde Asrcdee 8,10
50  3.0x10™ (nf) 6.2x0 (nr) 222 k.0 Grensde Aerobee 240..09
[ 5 - - 9.5m07! 2 280 5.6 Spheres Nike<Cajun  AM6,03
| %0 - . 1.0 2 265 5.2 Spheres Nike=Cajun AM6.05
s - . 8.5m07 2 5 5. Spberes Nike<Cajun  AMG.09
50,11 - - - - %9 (?) Alphatron® Aerobee 31
51 - - 6.0x107t \p) - - Ionisation gage*  Nilm~Cajun AMG. 38
5.9 - . - - 260.% 1.7 Grenadse Aerober 8c-18
2 s.x0t k2 - . . . Phillips gege* Aercbee (o)
931 - - - - 261 5.3 Greande Aerodee 8C~16
55.5 = - . - 263.4 1.7 Orenade Asrcbee 8C-20
53.3 = - - . 278.2 3.1 Grenade Aevobee (ef)
sk - - . - 2711 k.0 Oresade Asroben (nf)
T - 6.0m0 (9 - - Ionisation gage®  Nike<Cajun  AMG.3T
f sk - - - - 2315 1.7 Grenade Aerobee 8C-14
% 262,5 0.4 Grenade Asrodee (nf)

I sh.7 - -

# These entries are taken from a pudblished




iE STRUCTURE DATA
ted Through Early 1960

a0 T PTG WS TR (N e RTINS

Project ARIES — Contract Nonr 3071(00)

Place Alttude
| Number Fired Date Time Zone Reference Data Notes n‘-“”f.‘:
B 50-60 xm, (oout,)
-
M 2.06 Churohill 25 Aug '57 08.08 car Stroud 60
.07 Churchill 11 Dec '57 22.00 cer Stroud 60
8M1.08 Churchill 1 Dec 57 15.00 oar Stroud 60 & Bandeen B
jun AM6.02 Churchill 25 Jar 'S8 13.12 car vouee 59 —
8e.10 Churchill 27 Jan ‘%5 32,48 car Jones 58 0 L.
.10 Churchill 2] Jan '%8 12.49 ¢8T Stroud 60 & Bandeen —
(nf)= not Hund
81,09 Churchill 27 Jan '%8 00.0h c8? Stroud 60 & Bandecn =
jm AN6.O3 Churchi 11 29 Jan '%8 13,06 car Jones 59 -
Jun AM5.05 Churchi 1} A Mar '8 15.30 csT Jones 59
Jup AN6.09 N.Atlantic 2 %ov ' 12,40 LTV Jones % 8%y w5 48%2' W B
200
| 31 Rolloman 22 Oot '92 07.21 MST Spencer 58-2 (p) preliminary, see e
reforence
lun  AMG.38 Churebill 2k Mar '58 12,3 csr Spencer 56-1 1ol
| 8c-18 warG 8 Jun 'Sl 23,11 MST Stroud 56 u
() warG 6 Sep ' 09.57 N7 Havens 52
| 80-16 wSIG 12 Dec '%0 02.10 M3T Stroud 56 —
.
| sc-2¢ WEFC, 1 Nov '3l 02.46 MST Stroud 5.
(of) nr 22 Oot 'SR 20,45 wan Stroud 56 B
| (nf) warq 24 sep 'SR 20.50 NST Stroud 56 100
un  AMS.37 Churehill 24 yeb '8 01.3 csT Spencer 38-1 L
5C-1h WaPG 11 Dec 'S0 21.06 MST Strow. 56 _:
(nf) WNPG "4 Apx '%% 03.19 MST Ltroud. 5 =
cx & published curve, Interpols’.cw. !Jr tabuisr presentation may have intridured an error of t %. !
w =
~ ‘
» L.

[




Sclience Communioation

Washington, D. C.

———

UPPER ATMOSPHERE STRU(

Measuzrements Reported Thzew

TR WP YR RO W WL IR TR e W Wt

&3 »

e

e o R SRR R e

rag SN VR TS UHE P we

Alttude Pressure Density Temgsrature
Km. mmHg  e% g/m % 3 e °% Instrumentation Vehicle Numbes
ALTITUIR RAIGE 50-60 Km
58 - - - . 22 Mo Grenade Acrobee 8C-1h
sk = - - - 265.6 M.6 Grenaie Aerobe? 8C-139
56 - - - - 249.7 3.8 Grenade Asrobes 80-8
58 3.02107 (ur) - - - . Pressure gage v »3
58 - - - - 262 3.6 Greoade Asroboe 8C-10
58,1 -« - - - 2%.9 1.9 Grenade Asrodbes (nf)
58.% = - - - 259 1.6 Grenade Aercbee (nr)
58,7 - - - - 258.9 1.2 Grennde Asrobee 8c-18
59  2.02107 (af) - . - . Paillips gaget  Aerobes (ne)
59 2311070 (af) - - - . Phillips gage® (nf) (af)
s - - - . 263.9 ».2 Oreaade Asrobee (nf)
59.3 = . - . 2h6.2 1.8 Grenade Asrobes (af)
%9.6 = - - - 4.3 3.8 Grenade Aerudee (o)

% lnes® en\vies are taken fram a putlishe
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RE STRUCTURE DATA
rted Through Early 1960

SRS

102 rag ey

-

.

Project ARIES — Contract Nons 3071(00)

[

Altitude
Number ;:::: Date Time Zone Reference Data Notes mm:le
RAKR 50-60 Kn. (..unluded) |
» 8C-14 WEPs 11 Dec '50 21.06 Mar Weisnar 5k N
» 8c-18 WSFG 8 Jun '51 23,11 T 8troud 56 _
> 80-8 WaFG 14 Jul '30 2137 NS stroud 36 ]
b3 wSFo 5 Aug ‘48 18.37 MaT Bavens 52 & LaGow 54 (nf) not found -
, 8c-10 vare io Oot '30 21,00 VT  Welsner 54 Y Li
’ (uf; warG 31 Avg '53 22,05  MaT gtroud 56 —'i__
, (uf) varo bSep'53  22.36 MY  strowd 36 -
) 8c-18 wSPo 8 Jun 51 23,11 My stroud 56 _
' (o) WSk 3 May ‘b9 09,k NST Eavens 52 )
(f) Rquatar 11 May '50 16.00 MET  Eavems 52 near Giristmms Tolamd |
ol
. (af) waro a2 Oct '3 20,05 MY Stroud 56 n
) (ne) WSPG 17 Fed 33 23.50 e Stromd 56
: (af) varo o sep '52 20,50 M8  Gtwoud 36 B
- — i
— s — — P —j
—_— — -— — - - el
100
rom & publishe. cwrve. Interpolatian for tadular presentation may Mave introduced an error of 3 %.

<
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Sclence Communication

Washington, D. C.

e

TR Lo LR PRI MO IR

Lichfh it a3 Fii kil S R

UPPER ATMOSPHERE STRU|

Measuremenis Roported Tluoq

{?{
B

|

Altitude Pressure Density Temperature

Km. mm.Hg. % g/m’ o % °K e °K instrumentation Vehicle Numbq
ALTITUIE RANGE €0-70 Km, |

60 - - - - 2 25 (nr) V-2 21

60 2.2x1007! (nr) - - 250 () Pirani gaged v-2 28

60 - - 5.0‘10-1 {or) - - Pressure gaget V2 b3
60  2.5x107 (of) - - W0 7.0 Alpbatront Aerobee (nf)
60 - - - - 250 5.0 Grenade Anrobee 8C-1k
60  2,5x10°1 (nf) - - 238 5.0 Alphatron* Aerobee (uf)
- - - - 200 12 Alpbatron® Aerobee (xr)
60 - - 3.5m0°0 (n) - - Sphere* Asrvbee 8c-23

60 23m0r (p) 28 (p) 217 (p) Alphatroms Aerobes 3.
60 - - b.5x10"t (nf) - - Sphere® Aerabee 8C-29
60 - - 5.<>a:10'1 (of) - - Spherew Asrobee 8C=30
0 - . 2,007 2 - - Spheres Aerobee 8C-31
60 - - 3.0 1 242 4o Spheres DAN-2 n.0f
60 - - box107) (af) =~ - Sphere# Hike<Cajun M.Oj‘
60 - - aunel (p) - - Ionization gage®  Aerodee AR .2
6 - - 2.0r207 2 213 5.5 Sphere® Nike<Cajun  AM6. L
60 - - 2.00007! 2 280 k.8 Sphere® Nike-Cajun M6111
60  6.&10% (nf) 1.1x100 (ef) 260 5.0 Orenade Aerobee 8M1,0]
60  2.,1010°! (nf) M.22207 (nr) 260 5.0 Grenade Aerobee 8M1.04
60 1.8210°1 (nf) 3.5x10°1 (af) 260 3.0 Grenade Asrobee sm.olj
60  3.7x20"1 (nr) 2.7x1071 (nf) 258 5.0 Grenade Aerobee 1,04
60 1.8x10°1 (nf) 3.5x1071 (nf) 255 5.0 Grenade Aercbee sm01
60 - - - - 255 5.0 Grenade Aerobee swe oq
60 - - o0l (p) - - Tonitation gage®  Aerobes-EL  AMh.OI
60 - - a2 5,0 Crenade Aerobee aMl. O'i

# These entries are taken from a publishd




TRUCTURE DATA
‘hrough Early 1960

Project ARIES — Contract Nonr 3071(00)

o

!

Altitude

Number Hace Date Time Zone  Relerence Data Notes Range, Km
Y En. 300 ~— |
i
a waro 7 Mor M7 11,23 MOT  Beat 7 (of)= not found [
28 WStG 8 Deo '47 W42 BT Epencer Sh —
3 VSEG 5 Aug '48 18,37  MST  Havene 52 & LaGow 5k .
(nr) WarG 20 Jun '50 08.38 »ar Sicineki 54 | _
8C-1h WSPG 11 Dec '50 21.06 MST Stroud 56 wl
(at) vSeG 13 Sap '51 ol.37 MST Sioinsks 54 N
(f) W3PG 26 Sep 'Sl () - Spencer 3k -
8c-23 WSPG 1 May '52 (nr) - Jones 58
3N Holloman 22 Oct 'S2 07.21 MST Spencer 58-1 (p) Prelimivary; B
ses reference .y
3C-29 WaFG 11 De: ‘52 (nf) - Jones 58
200
8¢~30 WIPG 23 Apr '53 (nf) - Jonas 58
sc-3 VarG 29 Sep '53 13,50  M8T  Jones 58 . B
AMT .02 Wallope 2 Jun '55 13.Ch BST Jonas 56 [~
. AM6.01 Wallops 6 Jul '56 13.00 BST Jones 59 —
Ae.21 Churchill 23 Oct '%6 02.40 CST Spencer 58 -1 _
AM6S.10 N.Atlantic k Nov '56 12.54 o Jones 59 STOh6'N  W6%Ui'W 180 fo
AM6.12 N.Atlantic 10 Nov ‘56 07.17 oMr Jones % 65°36'N 58%3'W |
aM1.01 Churcnill 12 Nov '56 05.48 car Stroud 60 & Bandeen |
8M1.02 Churchill 21 Jul '57 22.16 cst gtroud 60 & Bendeen
8M1.03 Church{1l 23 Jul 's7 23.30 csr Stroud 60 & Bandeen
aM1.04 Churchill 12 Aug '57 10,00 csT Strowd 60 & Bandeen
aM1.0% Churchill 19 Awg '57 20.30 csT Stroud 60 & Bandeen
8M2.06 Churchi 11 25 Aug 'ST 08.08 csr 8troud 60
- AMM 0L Churchill 1 8Sep '57 16.28 CaT gpencer 58-1 —
8M1.07 Church1ll 11 Des '57 22,00 car Stroud 60

published curve., JInterpo.ation for iabular presentation may have introduced an error of % 5%.
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Sclence Communication
Washington, D. C.

AR TR %5 << s T ) Wy et e

TR T NSNS K PS5 (VAN VI HURE RO AN = Lot e g

UPPER ATMOSPHERE STRUC

Altitude Pressure Dennity Temperature

L Km, mm.Hg. 0% g/r. o% 4 o °K Instrumentation Vehicle Number
ALTITUIR RANGE 60-T0 Km. (¢
60 5.7210° @) emol () 236 5.0 Grenede Avcobee 81108’
60 - - 1.9x10°1 2 263 5.2 Sphere* B ke<Cajun ANE. 02
60 - . 1520t 2 253 5.0 Spheres Asrobee 22,10
6  11x107% (nr) 2,200 (nf) 225 5.0 Grecade Aercbes 8,10
60  7.8x10% (ar) 1507 (r£) 250 5.0 Grenade Aerobee 8M1.09
60 - - 3,020 2 258 5.1 Sphere* Nike<Cajun mS.o;}
60 - - 2.8x101 (p) - - Ionization gage®  Nike=Cajun  AM6.37
6 - - 2.5x10°! 2 238 k.7 Spheres Nike-Cajun  AM6.0B|
- |
60 - - 2.0x10 1 (p) - - Ionization gaget Nike-Cajun AMA.38 |
60 - - 2.9x107F 2 - - Sphered Nike-Cajun  AM6.09'
-—— L ——— L ] b R e (
6.1 - - - - w9 2.1 Orenade Asrobes 8c-14 |
60.5 - - - - 241.8 5.8 Grenade Asrobee 8C-20

6  1.8a071 10 - - - - M1llips gage® v-2 ¥
6.2 - - - - 211.6 1.k Orenade Asrobee 8C-16
61.8 - - - . 2.6 0.4 Grenade Aerobee (nt)
61.9 - - - . 252.2 1.3 Grenade Asrobee 8c-18
6 1.0l (ar) - . - - Phillips gage® v-2 12
64 - - - - 234 5.0 Orenade Aerodey 8C-10
|
bl - - - - 233.5 ».0 Grenade Asrobee 8C-10 |
|
6h.5 = - - - 2uh,7 2.3 Grenade Asrcbee 8C=1k j
és - - - 2k 5.0 Orenade Aerobee 8SC-1h ‘

+ These entries are taken fram a puhnth
|




OSPHMERE STRUCTURE DATA
s Repexted Throeugh Early 1960

Project ARIES — Contract Nonr 3071(00)

!
i
H

Altitude |

Vehicle Number Focs Date Time Zone Reference Data Notes Range. Km |
Evm RARGE €0-70 Kn. (oomt.) e F
i Aercbee 20..08 Churchill & Deo ‘57 15.00 cer Stroud 60 & Bandeen
| Mk AN.02 Churchill 25 Jan '58 13,12 ¢80  Jomes % ~
; Asrobee 8.0 Churohill 27 Jan ‘58 12,48 car Jones 58 B
i Aerobes ae.10 Churchill 27 Jan '58 12.49 car Stroud 60 & Bandeen ~
r Asrobee SM1.09 Churchill 27 Jan '58 00,04 CST Stroud 60 & Bandesn el
! Nike-Cajun AM5,03 Churchill 29 Jan 'S8 13.06 car Jonea 59 —
L Nike~Cajun AME 3T Cliurchill 24 Feb '58 91.3% csr Spencer 58-1 (v) Preliminary: —
 Nike-CeJun AM6,05 Churchill b Mar '98 13.30 csT Jonas 59 000 referdios |
| Nike-Cajun  AM6.38 Churchill 24 Mar '8 12,30 cs? Spencer 58-1  (uf)~ not found __
’ NMike-Cajun  AN6.09 N.Atlantic 2 Nov '% 12.40 Gy Jones % W8OsT'N 48%22'W -
|
| ow—

i ~ — -
i -
 Aarcbes sc-1h vepo 11Dec '50 21,06  NsT  gtrowd 56 —
' Asrobee 80-20 WEPG 1 Nov '51 02,46 Mar 8trovd 56 1] .

V-2 45 WEEG 28 Jan 'k 10.20 MaT Ia0ow Sk "
| Asrobee 8C-16 warG 12 Dec '50 02,10 war 8troud 3¢
| Aerodes (zf) var 2 AR '3 0319  Mer  Strosd 56 B

Asrodee 8c-18 WaPG 8 Jun '51 23.11 MaT gtrowd 56
| V-2 12 Waro 10 Oot 'hé 11.00 nar Havens 52 B
 Aerodee 8c-10 wSPG 16 Oct 'S0 21,00 8T Stroud 56 10 -
 Aerobee 80-10 waro 16 Oat '50 21.00 usT stroud 56 —
Aerches 80-1h varo LLDes '30 2106  Mer  Suow 56 |
‘ Aerobes 8C=1k WAFG 11 Dec '50 21,06 NST stroud 56
‘Fn taken fras a published curve. Interpolation for tabular pressntation may aeve introduced an error of £ 9%,
| 0= .

3 L.

oyl
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1
|

Science Communication UPPER ATMOSPHERE ITRUC}

Washington, D. C. Measurements Rsperted Throug
|

————

]
A
?é Altiiude Preasure Density Temperature
E t Km. mm.Hg. o% g/m* % ‘K e °K Instrumentation Vehicle Number|
ALTITVIR RANGE 60-70 Kum. {
% ' 6  1.09x207 (ar) - - - - Phillipe gage (af) (of)
E 65.7 - - - - 236 1.9 Orenade Mrodee (o) |
'i l 6.8 - - - - 2245 L.k Grenade Aerodee (uf)
i I $6.6 - . - . 2034 1.8 Orensde Aerobee ()
? 67.5 - - - - 2.1 1.8 Grensde Asrobee (nt) |
a |
i I 8 1.m0%° (ar) - - - - Pnillips gage* (nf) (at) |
6.1 - - - - 222,6 0.4 Grenade Aerobee (nf) ‘\
?i I 69.3 = - - - 235.3 1.8 Grenade Asrobee (nt)i
i |
1 —— - — - —- — —
3 e ESS— —— wAERS——— ——— e ommm— R ——— P S e —— ﬁ
9 |
- - — - - — T T
!‘ |
E_ I |
{
¥
.
¢
¥

——i T

prun peng (AN S e pam

wv;,m.w..
§
[}

# These entries are taken fiom a publiaha

oot




OSPHERE STRUCTURE DATA
s Reported Through Narxl, 1960

e et n <O A

Project ARIES — Contract Nonr 3071(00)

TS LR S Y AN T

R it

Altitude

Ploce Range. K 3
: Vehicle Number Fired Date Time Zone Referonce Data Notes 300 r B-
[TITUTR RARGE 60=70 Km. (concluded) 2
]
| (af) (nt) ware 12 Des '50 2k.00 M7 Eavens 52 (of)= not found |
| Jarobee (o) WarG 31 Aug '53 22.08 uar Strowd %
| Asrobes (of) varo I Sep '53 22,36  M8T  Burowd 56 ]
| Aercbes () ¥SPG 22 Oot 'R 20,45 Mar Atroua 56 —
{ Asrobee (uf) w3ro 2k sep '52 20.%0 Mar Strowd 56 230 L
|
. (af) (af) Bquator 1. May '50 16.00 Mar Bavens 52 near (hristass Island —
| Aercbee (nf) WSPG 24 Apr '53 03.19 )ar strom 56 —
| Aerobee (af) VSFG 17 Fen '53 23,50 ST stroud 56 -
——— e “ o
150 b :'

are taken from & published curve.

Interpolation ;or tabular presentation may Mave introduced an error of % 54%.
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Solence Communication

Washington, D. C.

R T

FUTNIARIA LR IO PP

e

A
vy

UPPER ATHOSPIBBE STRU

Measurements Reported Thre!

Y
b
]
%

|

'
\
I
i

l
I
[
1

[}

Altitude Preasure Density Temperature
Km. mm.Hg. % A 0% X o, °K Instrumentation Vehicle Numl:
ALTIIVIR RANGE 70-80 En.
0  6.6z10° (nr) - - - - Phillips geger v-2 2
70 3510 (p) - - - - Ionization gager V-2 15
7 - - - - a0 15 (af) v-2 21
70 s5.2m0 10 1.29210°1 20 - . Philllps gager v 2
70 9.0m0® (p) - - 260 () Pirant gages v-2 28
70  5.0x102 (nr) . - - Prillipe gager v 34
70 08x0° () - . 187 10 Alphatrov’ Mrobee (of)
° - - . - 225 6.0 Grenade Aerobee 80-14
70 - - . - B9 1.0 Alphatrom Aerobee {ar)
70 5.&10° (p)  8.0x0° (p) 216 (p) Alphatront Asrobee 31 |
70 - - 1.0x10°% (nr) - - Sphere? Aerobes SCqu
% - . 9.8x20° (nf) - . Spheres Aercbee 8c-3
70 - - 5,5210%° 2 - - Sphere DAN-2 R
7 - . Law® 2 - . Sphere* WikeeCajun  AMS.
70 - - 5.0210 - 2 245 39 Sphere* Kike-Cajun  AMS
70 - . 6.ax10 2 - - Spheres MkeCajun MY
70 4.050% (af) 9.9x10° () 25 6.0 Greaate Aercbee =00
70 b.6x107% (nf)  1.04x10"t (nf) 220 6.0 frenade Aerobee auof
70 M2x10? (af) 9.8x10% (nf) 215 6.0 Grenade Asrobee nnd
T0 - - - - 210 5.0 Grenade Aerobee ave.o+
7 - . 9.5x20% (p) - - Zonization gaget  Aercbee-hi  AM.O|
70 - - - - 280 6.0 Grenad- Asrobee an.
10 2.0x107 (nf) 2.52102 (nf) 240 6.0 Grenade Aerodee 8a.
7 - - 5.5x10%2 2 a3 M9 Spheres Nike<Cajun  AM6.
70 box1w0° 2 233 M6 Sphere® Asrobee e,

#* These satries are taken from a publish

— = e
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RTINS s T R SO s AT U B v v -
MOSPHERE STRUCTURE PATA Project AR'ES — Contract Nonr 3071(0¢)
nts Reperted Through Early 1960 1
____Vahicle Number Fleed Date Time Zone Relerence Data Notes 'ﬁs‘* }
\LTITUIS RANGE 70-80 Em. |

V=2 12 warG 10 Oot 'k 11,00 [ Bavens 52 (of) Dot foumd
VI 15 -] 21 Nor ‘M6 09.95 P Spencer %h (r) preliminery

V-2 21 varG 7 Mar *A7 11.23 .z Dest b7 800 reforemse

V-2 21 WaPG T Mar *A7 1.23 nar LaGow 5

V-2 a8 waro 8 Deo 'A7 b, k2 e Spencer 54 l"

v 34 e 22 Jan 'M8 13.13 wor Eavens 52

Asrobee (o) o 20 Jun '50 08,33 ey Sloineicd 54

Asrodes 8C-10 waro 16 @t '50 21,00 »ar Strowd 56

Aercbes (af) VPG 13 sep '3 ok, 37 ey Sloinaki 54

Asrobee 31 Eolloman 22 Oct '52 07.21 Moy Spenoer 382 o

Aercbey 80-29 WSPrG 11 Deo '%2 (or) Jones 58 v

Aerobee 8C=3%0 WSPO 23 Apr '33 (of) Jooes 58

DAN-2 AMT.02 Wallops 2 Jun '95 15.04 T Jonas 56

Mie<Cajun  AM6.01 Wallops € Jul 's6 13.00 z8? Jones %9

Mike-Cajun  ANS.10 N.Atlantic & Nov '36 12.% onr Jones % 5TOMG'  M6OML'W

Mke-Cajun  AM5.12 N.Atlantic 10 Nov '%6 07.17 o Jones %) 65°36'm 58%3'w 1

Aerobee al,02 Churohi 1l 21 Jul '57 22.16 osr Stroud 60 & Bandeen =

Acrobes 8d.03 Ohure. 11 23 Jul '57 23.%0 osr Stroud 60 & Bandeen e

Asrobee aM1.03 Churohill 19 Avg '57 20.3%0 osr Stroud 60 & Bandeen

Aerobee amMe .06 Churchill, 25 Avg '57 03.08 car Stroud 60
g Asrobee-hi AWh 01 Churchill 1 8ep °57 16.20 car Spencer 58-1

Aerobes am1.07 Churchill 11 Dec '57 22.00 car Stroud 60

Asrobes 81.08 Churchd 11 2 Des '57 15.00 oar Stroud 60 & Bandeen

Nike-Cajun  AM6.02 Churchill 25 Jan '58 13.22 csr Jones %9

Asrodee 8,10 Churchill 27 Jan '58 12,48 oar Jones 58

 are taken from a publishud curve,

Interpolation for

tzbular presentation may have introduced an error of £ %%.
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Solence Communioution

Washington, D. C.

T T AN AR T

o ORI MEARTARYA S ) o SRR T S AR TR NI 08 S M

2t il

B 1

UPPER ATMOSPHERE smui

Moasurements Reported Thren

Altitude Pressure Density Temperature
Km. mm.Hg. % g/mt % ‘K e °K Instrumentation Vehicle Num
ALTTIUIR RARGR 70-80 Em.
70 3.0x10% (nf) 6.x10° (a£) 2% 6.0 Grensde Aerchee ae.
70  1.7x10% (af) 3.7x20% (uf) 233 6.0 Grensde 2er0bee 8.
10 . - 8.9x10¢ 2 e M8 Opherer ¥4 kg =CoJun AMS,
7° - - 1.2x20"t (v) - - Ionisstico gage*  Nike-Cajun AMS.
7 - - 1.0x207 2 a7 M9 Sphere* Nike=Cajun M6,
7 - - 5.0x102 (9) . Ionisation gage*  NikeCajun AN,
0 - - 6.%210° (nf) - . Sphere Bike-Cajun A5
70.2 - . - - 22h.0 4.8 Orenade Aerodbes lc-lJ
T72.% -~ - - - 207.1 2.1 Orensde Asrodbee (af)
2.7 =~ - . - 280.6 4.h Grenade Aercbee (nf)
D . . - . 226.0 6.0 Orensde Asrobee 8C=1(
75.“ - - - - m., 600 Granede Asrodbee gc-lj
76.5 - - - - 204,3 2.8 Grensdo Asrobee (nf) '
77 2.0t (af) - - - . Millipe gage* Asrobes (af)
.86 -~ - - - 2185 1.8 Orenede AsTODRE (nf)
1807 - - - - ”30“ 500 Orepade “rom (Il)
S =1 L1 S —— ———— ‘4
— L") L3 L s d —— R e ———— e L ) H

{
!

i
|
* These entries sre taken from a pubulhq

|
|
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'HERE STRUCTURE DATA
pporied Throngh EBarly 1060

SRR TR I

L T, T e T e A O WU S I Mg e o

Project ARIES — Contract Nonr 3071(00)

|
1
Place 1
hicle Number Fired Date Time Zone  Relersnce Data Notes homgeXm |
IR RANGE 70-60 Dm.  (conoluded) ||
irobee ar.10 Churchill 27 Jen '58 12.49 cer Stroud 60 & Pandeen 2 1
)irobee at.09 Churchill 27 Jan *58 00.0h car Stroud 60 & Dandesn
ke =CaJun ANG.03 Chburchill 29 Jap 'S8 13.06 o8 Jones %9 B
ic+Cajun AMS, 37 Churchill 2k Fed '98 01.35 car Spencer %8-1 (p) prelimivary -~
set reference 3
| be=Cajun AMG.05 Churchill b Mar *58 13.%0 car Jonse % 0 L.
.ke=Cajun AM6. 38 Churchill 24 Mar *98 12,30 car Spemcer 98-1 —
. ke=Cajun AN6.09 N.Atlantic 2 Nov '%9 12.40 e Jones % w ot found —
7'% 48°22'W _
M T L. ] - .
rrobae 8C-10 waro 16 Oct '30 21.00 T Strovt %6 —
Irobee (af) vEre b Sep '%3 20.36 e stroud 56 —1
\
mwobee (uf) wSrG 31 Aug '93 22.09 nsr Strowd 56 _1 |
robee 80-10 WEPG 16 Oot. '%0 21.00 ner Strowd %6
irobee 8C-10 WERG 16 Oct *%0 21.00 oy Strowd 56
190 e !
1
robes {uf) WEFG ~". Sep '52 20,50 HET Stroud 56 f
robee (af) VBFG 3 My ve.h  MET  Bavens 52 i
) robee () vare 17 red '53 235 e .
yrobee (zf) warG b Sep '53 22.36 ey -
. .
= - 100
- - Vo
- A A \, ;
\ken from & published curve. Interpolation for tabular presentation may ave introduced sn error of § 5. " ;
"l
ul,‘
0l -~
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Solence Communioation
Washington, D. C.

e Nt T 2T iR SR T SRR WAIIC L S AV S SRS o 0 (I

T R Y

UPPER ATMOSPIIERE l'l'll!c'

‘ Altitude Pressure Density Tmpomh.uo
: Em mmMg.  e% /o % K e % instrumentation Vehicle Number
o ALITTUIR RANCE 80-90 Km. ﬁ
‘ | 8 1010 (p) - . - - Ionisation gage® V-2 5
' 8o - . . . 200 20 (of) v-2 a1 |
% l 80 - - 3.5210% 20 - - Millipe gage ] 21 \
\ % 1.:m0% () - . 220 (af) Mirend gage v 8
Pd 80 - - - . g10 1.0 Orenade pre sc-10 |
" 8o - - 3.020% (o) - - Spherer Aarobee —
. 80 - . 2.0x20% (of) - - Spherer MoeCajw  AMG.OL
| 80 - - 1.8x20° 5 - - Spharer Fixe-<Cajmn  AMG.10
go - - 2.5210% 3 - - Spheres Nike-Cajun  AMG.12
8.720% (ar)  2.9x10% (af) 178 7.0 Grepade Asrodes 20,00 |
|
i 9.0x30> (nf) 2.6x20C (nf) i70 7.0 Grensde Asrobes 20.03
80  7.4x107" (of) 2.1x10% (nf) 172 7.0 Grensde Asrodee 8a.05
‘ 8o - . - - BO 1.0 Greoude Msrobes o806
( 8o - - - - 2@ 1.0 Crenade Aercbee 20..08 |
| 80 - . 1.5:0% 2 - - Spbere* Nike-Cajun  AN6.0R
| e - . L0 2 - - Sphere Aerodes u.xo§
80  5.5x10%7 (af) 1.1x10% (nr) A5 7.0 Orenode AsTobee w.m‘}
? 80 6,130 (n#) 7.5x107 (nf) @ 7.0 Granade AsTobee /.09
8o - - 2.920° 2 . - 5 oheret Mbn<Cajun  AM6.03
80 - - 3.5210% (p) - - lonisation gage®  Nike-Cajun  AMG.37
|
8o - - g.x10® (») - - Sphere? NikeeCajun  AM6.03
g0 - - 1.310% (p) - - Ionization gage*  Nike-CajJun  AM6.38

* Thess entries are taken from & publish




ORI

RE STRUYCTURE DATA
rted Through Rzviy 1966

NI ¢ S v m ARt

Project ARIES — Contract Nonr 307 1'(00)

Paco Altitude
) Number  Find Date Tisne Zone___Relerence Data Notes Roags
2= 8§0-90 Km.
15 warG 21 Rov 'M6 09.% ot Spencer 5 (») preliminery;
21 varc 7 Mar ‘47 n.23 [T Bast &7 (ur) :t. ?o::m
21 waroe 7 Mar ‘&7 11.23 [T Ia%ow 5k
28 warc 8 Dec 'A7 k.42 Mer Spencer S5k
3 8C-10 wre 16 Oot '50 € .00 w31 Stroud 56 200
» 80-30 varo 23 Apr '93 (xf) Jones 38
aJun  AME.0L Wellops 6 Jul '56 13.00 mr Jonss %
Jm AMG.10 ¥.itlantic b Nov 'S6 12.5 e Jonss % 57986'F  MEOh1'W
b Jun A, 12 N.Atlantio 10 Nov '56 07.17 o Jouss % 65°36's  28%3'v
3 a0, Chburchill 21 Jul 'S7 22.16 car Stroud 60& Bandesn -
J a0.03 Cburchill 23 Jul '57 23.% car Stroud 604 Bandesn
’ 8e.05 Oburchi 11 19 Aug 57 20.30 o Stroud 60& Bandesn
3 e, 06 Churcbill 2 Aug *57 08.08 car Stroud 60
» 80,08 Churebsll 1M Dec '57 15.00 osr Stroud 60
pJun AN6, 02 Cburchill 2 Jau '%B 13.12 onr Jones %
] 8R.10 Churebill 27 Jen '%8 12.88 csT Jones 58 e
] 8e.10 Churcai 11 27 Jan '38 .M csr Stroud 60 & Bandeen
3 80,09 Churchill 27 Jan 38 00.0h car Stroud 60 & Bandeen
aJun  AM6.03 Churchi 1l 29 Jen '%8 13.06 car Jonss %
aJun  AM6,3T Churohill 2s Fed %8 0.3 car Spencer %58-1
aJun  AM6.0S Churcid 11 b Mar '58 13.30 car Jones % 100
r Jun AME.38 Cburchill 24 Mar '58 12.% csr Specer 58-1

-

v——

m—

from & published ourve.

Ly

Interpolation for tabular presentation may dave introdwsed an error of & 9%.
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Sclence Communiocation
Washinaton, D. C.

Aldlude Pressu e Density

o .t

—

UPPER ATMOSPHERE |

Measunrements Reported |

Tmp.fﬂ'm |
En smiy o% o/od 0% X o 'K Instrumentation Vehicle Number|
AITIVIR RANGR 80~90 Km. j
80.3 - - - - 211.9 7.2 Grenede Asrobee scnmﬁ
80.95 ~ - ~ . 1% (») Alphatropt Asrobee 31 ‘
82.4 7.0x10% % - - - - Millipc gaget Asxrobec (o)
83 - - 5-’110.’ (p) - - Ionization gage* Nike=Cajun AN6.38
[P £.8x10°° (p) 5.0:10" () 39 (p) Alphatxopt AeTODRS 31
——— e— ——— —— aessmmn cemmten  Swee— Surt—
ALTITUIR RANGE 90~1C0 Km.
90 5.«:10"‘ (p) - - - - Jonisation gage* -2 13
90 - - - - 1% (p) Alphatron Y2 20
90 - - - - gco (1) Piranl gage* e 21
90 3.5%10°% (af) - - 220 (of) Pireni gaget -2 28
90 - - - - 180 8.0 Qrenade Asrobes e .06
9 - - ».0x20° (of) - . Sphares Nike-Cojuo  AMS.0R
90 - - 1.9x107 (of) - - Spheree Asrodes 0e.10
90 - - ‘tw.b (“) - - ﬁllm' .‘hwu M.Oj
90 - - 50x107 (af) - - Sphere® Mike-Cajun  AMNG.0%
%  1.22107 (af) - . - - Millips gager v-2 3k

* These entries are taben from a published

1




R AT

JPHENE STRUCTURE DATA
Reperted Threugh Early 1960

EURNPRIRTTERT WA S bl i i s

T THIR WE A L Aw s e s e

Proioct. ;RIES - Contract Nonr 3071(00)

‘ Number x:: Dote Time Zone Reforence Data Notes
|82-90 Xn.
8010 WEPG 16 0ot '50 £1.00 war Stroud 56
3 Hollomsn 22 Oct '52 c1.21 MAT Spencer 582 {p) preliminary
(=) Wero 3 my ' 09.1h war Eavens 52 () .:;t!::::m.
© AMG.38 Churchi 12 24 Mar '38 12.30 car Spencer %8-1
! 31 Holloman 22 oot 52 07.21 us? Spencer %82
90-100 I,
1 WArG 21 Nov ‘A6 09.5%% uaT Spencer 54
20 VarG 20 Feb 'h7 11.16 nsT Spencer 4
21 WSFG 7 Mr 'V 1.23 »aT Beut 47
28 virG 8 Des 'MT7 k.02 ST Spencer 54
e .06 Churchi 11 2 mg 37 08.08 csr Stroud 60
m AMS.0R Churchi 11 2% Jan ‘50 13.12 car Jopes %
| 8.10 Churohill 27 Jan '58 12,08 csr Jonss 58
w AM6.03 Courchil) 29 Jen '38 13.06 car Jones %9
m AME .05 Churchi 1l b Maxr '58 13.% car Jonss %59
34 WEPG 22 Jen 'M8 13.13 msT Havers 52 & IsGov 5k

- s v dvm—

m a published curve.

T ————

Interpolation for tabular presentation may bave introduced an error of £ 5%.
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e et
PRV

" Solence Communiocation UPPER ATMOSPHERE STRU(
! Washington, D. C. Measurement: Reported Throu
) Altitude Pressure Density Tempsrature
. Tm. wmBy.  e% g/ o% K e °K Instrumontation Vehicle Numbes
- ALTITUIR RANGE 100-110 Ku.
5 ‘ 100 6.0x107 (p) - - - - Ionisation gage® V-2 15
| A
* ' 100 - - - - 190  (mt) Alphatvon v 20
? 100 - . - - 209 M Phillips gage® &) 21
E I 100  1.2x07 (p) - - 28 () Pirenl gage* e 28
100 1ax10™ 30 2.3x10™% 50 210  (uf) Phillips gage* Viking 1
é l 100 - - - - 198 (of) Phillipe gager Asrcbas-) m.lq
j ] 200 3.0x07% 20 7.2x10™ 30 - . " " .
5 l ALSTTUIR RANGE 110-120 Km.
’ i
L I uo - - - . 28 (p) Alpbatran vz 20
% 120 1.ax10™ 10 . . a5 Mo PRIAlips gage* v-2 21
f 0o 1h0” (x) 2,00 (or) - . Pillipe gager v-2 3
10 2.a10% 0 s.0x0” 0 28 (u) Iordsation gege®  Viking 1
110 © - '.mo"‘ 25 - - Mase Spectrcmeter Asrobee*Ni ll}.J.?1
t ,
110 - - - - 230 (nf) Millipe gagea® Asrobee=Hi m.lj
110 6,520 20 1.3x10% 30 - . " ’ ) |
uo - - b0 2 - . Mass Spectrometer Asrobee-iii m:.sl;
115 - - - - 1500 %500 Langmir Probe Spasrodes Anuo.q
i
us - - . - 1900 60 Lavgmuir Probe Speerobes muoﬂ
| = - — = )
* These entries are taltsy from a pnbnlhq
.




k4

BTRUCTURE DATA

Threugh RBarly 1960

- et xow- s e

Project ARIES — Contract Nonr 3071(00)

Place
L Number Fired Date Time Tone Reference Data Notes
110 Ea.
L) NEPG 21 Nov 'hé6 09.55 Mar gpencer Sk (p) preliminary
see referesae
20 WErG 20 Feéd 'M7 11.16 L Hpenoer 5k (nf) not round
21 W&FG T Mar A7 11.23 s e Bawst &7
28 WSPG 8 Dec '47 1h.42 MOT Spencer 5%
1 WBFG T Aug '51 1.00 M7 Horowitz 57
- NBAR Churchill 29 Jul '57 15.59 csT Horowite %8
] [] [] " [} 1aGow 58
120 En.
20 WePG 20 Fab 47 11.16 o Gpencer 5%
2?1 ware T War '47 11.23 [ LaGow Sk
3 vEro 22 Jan 'M8 13.13 NeY Bavens 32 & IaGow 5k
T wsra T Aug '51 11.00 | . Horowits 57
- W17 Churohill 20 Nov '56 23.21 caT Meadove 60
- AR Churchill 29 Jul '57 15.%9 os? Horowvits 38
" " [ [] [) 18Gow 53
.1 Churohill 23 Mar 'S8 12.07 osr Meadows &
. ABM10.200  Churchill 30 Nowv '58 12,36 csT Boggess %9
ADMI0.200  Caurohill 30 Nov 'S8 12. 46 csT Boggess %

publighed curvs.

Interpolation for tabular presentation may have introduced an error of 3 .
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Scolence Communication
Washington, D. C.

e Y0, P I BT A TS AN VR v ey SO
UPPER ATMOSPHERE STRUC

Measurements Reperted TIIIOI*‘

Altitude Pressure Density Temperature \
Km. mmHg, % g/m’ e.% °K o °K Instrumentation Vehicle Nnnbu‘
AIRTIUIR BANGR 120-130 K, |
\
120  3.5x107 10 - . - - Pillips gage* V-2 a |
w - - - - 33 Mo . " "
120 8.0x10% 30 1.2520% 50 270 (me) Iomisaticn gage*  Viking 7
w0 - - 2.9210% 23 - - Mass Spsotrometer Aerobee-Hi  WN3.17
120 - - - - 370 (af) Phillipe gager Asrodeed1  WN3. #
120 2.ax10” 20 2,607 30 - - " " "
20 - - b.0x10 25 - - Mass Spactrometer Aerchee-Hi  NN3.18F
w0 - - 1,007 25 - - Mass dpectrometer Aerobee-Ii  JNN3.1GF
20 - - 652162 (nf) - - Batollite Orbite  (2) 19574, 19578
15 - - 10207 (ur) - - Pillips gage VY2 P
|
——— am——— — — |
|
AUTITUIR RANGE 130-140 Ka.
130 35x0% 30 3300 50 A8 (ar) Tomization gas#  Tiking 7
130 - - 6.(&10.6 2% - - Mass Spsotromster Aerobee-Hi mi3.17
130 - - - . 950 (nt) Phillips gage* Aercbee-Ei  NN3.1F
130 1.3:07 20 6010 30 - - " " " |
10 - - 1.22100 25 - - Mars Spectrometer Aerobee-EL  NN3.18¢
|
7N - - 5.&10.6 25 - - Mass Spectrometer Asrobes-Hi ln;.lﬂ“
130 - - 3,01x103 (nt) - - Batellite Ordits  (2) 195T, 1957p |
13 - - - - 1800 60C Iangauir Probe Spaercbee muo.z{

* These entries are taken from a pubulho{



T ——— e et L S
rll'llll STRUCTURE DATA Project ARIES — Contract Nonr 30-,1(00)
? Reperted Through Early 1960

i Place Altitude

8
1
e

- Veicle Number Pired Date Time Zono Relerence Data Notes amzln
MNGE 120-130 Em,

V2 21 vare T Mar 'A7 1.2 e tadov 54

J v ¥ " J L Dest M7

viking 7 warG T Aug ‘51 1.00 »ar Borowits 57 ()= not found

Asrobes-Hi ¥5.17 Chwrchill 20 Nov '36 23.21 OFT Mesdows &

Asrobee-ii1 n.ay Churehill 29 Jul 's7 15.% osr Horowits 38 L
l " " " . " " 1aGow 58
t Asrobee-Hi .08 Churohill 21 reb '8 20.@ osr MNeadovs 60
| Asrobee-ii 3.1 Churohill 23 Nar 98 12,07 o Meadovs 60

(2) 1957, 19578 - - - - Miihnevich Botries marked with (2)

are based on dreg dats
\ o] 3k waro 22 Jan 'M8 13.13 M7 Havena 52 for satellites and
oarrier rockets, 200

|
‘ 15
hnl RANGE 130-240 K.
| Viking 1 wBPG 7 Aug '51 11.00 MST Eorowite 57
j Asrobee-Bi m3.17 Churchill 20 Nov '56 23.21  osr Mesdovs 60

Asrobes~Hi WN3.1W Churchill 29 Jul '57 15.99 csY Horowitz 38
‘ " " " " " L Za0ow %8
‘ Asrobee-Hi RN3.18¢ Churchill 21 Feb '58 20,0 C8T Meadows 60 100 b ¢
" Aerobee-Bi WN3.197 Churchill 23 Mar '38 12.07  csr Meadovs 60 —
(@) 19T, 1997p - . - - Mikhnevich —
Spaexobee ABMM10.200  Churchill 30 Nov '8 12.36 c8r Boggese %9
|
\

}rc taken from a published curve. Interpolation for tabular presentation may have introduced an error af I 5.
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Solence Communioation
Washington, D. C.

s s A v oty e e

R R b LA T 8 A B

UPPER ATMOSPHERE STRU(

a—

‘-

Altitude Pressure Denaity Temperature
Tm omMg.  e%  g/o 0% T oK Instrumentation Vehicle Numbe
ALTITUIR RANGE 140<150 Kam,
wo - - 2.@10'6 (ur) - - Phillips geget o] sh
wo eax10® 30 1.2620% 50 700 (ar) Ionization gaget  Viking (.
wo - - 1.2a0° 25 . - Mass Spectrometer  Aerobee-Hi n:.lﬂ
Wwo - - - - 1330  (ar) Phillipe gage* Asrobee~E{  MIN3.1Y
w0 9.9x10% 20 3.0x1076 30 . - " " "
wo - - 5.0210° 25 - - Mess Gpectrometer Asrcbee-Hi  NN3. ‘
b1TY) - - 1.1.:1.0'6 25 - - Masc Spectrometer Asrobee-ii 3.9
10 - - - - 1800 350 Iangmuir Prodbe Spaerobee ABQO,
wo - - 1.692207 (nf) - - Sstellite Orbits  (2) 195%, 19574
ALTITUIR RANGE 150-160 Em.

1% - - 2.@:10'6 (nr) - - Phillips gage® V-2 34
1% 1520% 3% 661077 30 880 (a) Ionisation gager  Viking 7

T 130 . . 5.0x10"7 25 - . Mase Spectrometer Aercbee<il  NN3.17
130 - - - - 2050 (af) Puillips gage* Aerobee-I1  NN3.1

T o150 8w 20 1.92106 30 - - " " "
1% - - 5.522077 25 - - Maes Spectrometer  Aerobee-k1 m«5.14
1% - - 2.0x20°% e - - Maos Spsotrometer Aerobeedl 3. 190
1% - - 8.07220° (ar) - - Satellite Ordite  (2) 19574, 19578
1% - - 2.0x20% 50 - . Phillips Gager V2 2l

aas Wi SR SAAt e

# Thess entries are taken from a publis




OSPHERE STRUCTURE DATA
s Reported Through Early 1980

TR e 4]

Project ARIES - Contract Nonr ”éo"n(oo)

A e R Ak by

Altitude
Pla F
Vehicle Number Fired Date Time Zone Reference Data Notes llan:;. l: j
'me RAIOE  140-130 Ku,
i v-2 34 VBFG 22 Jan '48 13.13  MST  Byveme 33 (uf)- mot found B
Viking ] WSPG T Aug ‘51 11.00 MNST Horowite 57
.
'r Aerobee-Bi n3.17 Churohill 20 Nov '56 23.21 car Meadows 50
| Asrobee~ll  NIG.LW Churchill 29 Jul '57 15.59 car Horowite 58 B
L] ] L] [] L) " 1a0ow ,8 ;L.
Mrobce-HE  NN3.18 Churchill 21 Peb '58 20,02 8T Neadows 60 B
Asrobae-il1 KN3. 198 Churchill 235 Mar 's8 12.07 C8T Meadows €0 —
 Spaercbes ABM10.200  Churohill 30 Nov '8 12,36 Car Boggess %9 _
- (2) 195, 19578 - - - - Mikhoevich  Entries marked with (2) .
| are based on drag data
| —_— for satellite and
carrier rockets. 300 ke
RANGE 150-160 K. B
| -2 3h W8PG 22 Jan ‘U8 13.13 Mar Havens 52 and laGow 5k 1
’ Viking 7 warG T Avg ‘51 11.00 mar Borowits 57
Asrobee~Bi NN3.1T Churchill 20 Nov '%6 23.21 car Meadowe 60
Aerobee-KL NN3 A% Churchill 29 Jul '57 1%.%9 car Horowitz 58 i
" L] L] L] L] ] m ” 5
| i
‘ Asrobee-li NN3.ASP Churchill 21 Fedb '58 20,02 c8T Meadows 60 ?
! Aerobeed | N3P Churchill 23 mar '38 12,07 csT Meadows 60 el
’ (2) 1974, 19578 - - - - Mikhnevich _i
' V-2 21 W8FG 7 Mar ‘M7 11.23 Mar laGow 54 ;
[
taken from a published curve. Interpolation for tabular presentation may have introduced an error of + %. —
0 b
=18~
0 L.
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E iolonoo Communication

1 l Washington, D. C.

W Sl LS

UPPER ATMOSPHERE STRUC

Measuroments Reported Threuy

‘ Altitude Pressure Denaity Temperaiare
| ' l Kn. mmHg % g/m' % K . °F instrumentation Vehicle Number
\  ” ALTITUDR RANGR 120-170 Bm.
; E l 1% - - 1500 () - - Prillips gager v-2 Ty
’ E 160 1.1x106 30 #.300"7 50 %80 (nf) Iomisation gage*  Viking 1
3 |
t ; l 160 - - 1m0’ 3 - - Jase Spectromster Aercbes-fi  NN3.17,
| ‘ l 160 - - - . 2476 (af) Fhillipe gager Arcbee-m  NW3.1N
{ § 160 1.1:1.0'6 20 1.\:10'6 30 - - " . " ‘
. |
; ‘ ' 160 - - 8.0.:10'7 ] - - Mase Spectrameter Aercdee-Bl  LST.]
| 160 - - 3,020 25 - - Mase Spect-ometer Aercbee-Et  NI3.1GH
160 - - - - 1900 500 Iangmuir Probe Spasrodee ABNLO . §
‘ 160 - - 72106 (af) - . satellite Orbits (2) 1957r, 1957p
|
| a
ﬁ :
}
i | ‘
{
} l ALTITUDR RANGR 170-150 K.
| [
10 8.621077 30  3.0007 5 108 (nf) Ionization gage*  Viking 7 (
[ o - . 8.a10° 23 . - Mase Spectrometrr Aerobeedl!  MN3.17
170 - . . - 271%0 (xof) Faillips gager Aercbee-Bt ln.qu
; A0 6.3:10% 20 11107 30 - . " o " |
170 - - 4.0x10°7 25 - - Mase Spectiomster Aerodee-Mi ll).).&(
1]
’ o - - 1.921077 28 - - Mass Spectromster Aercbee-Rt  NN3.1GF
: | 1 - - 2.89x10° (ar) - - Satellite Ordite  (2) 1957¢, 19514 |
! 18 - - - - 100 hLoo Iangmir Probe Spacrobee ABM10.2
i ] T‘

* Thess entries are taken from a pubnlhﬂ

7
|
|
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DSPHERE STRUCTURE DATA Project ARIES — Contract Nonr 3071(00)
} Reported Through Early 1860

Place Altitude
Vehicle Nusaber Fired Date Time Zne  RelersnceData  Notes "':.‘:’
RANGR 160-170 Km. :
|
; |
e 3% ware 22 Jan M8 13.13 . Tyvace a (nf)- not found N
| Viking 1 warg T Awg *51 11.00  mar Eorovits 57 ;
| AvrobeeH! m3.17 Charchill 20 Nov 'S6 23.21 csT Neadowe 60 "}
 Mrobee-mt  FN3.LY Churchill 89 Ju *57 15.% o Norowits 38 — .
’ » " " " " L] Iagov 58 ML
|
|
- Aerobee-Ht s\ Churehill 21 Fed '38 20,02 car Meadovs 60 —
. Asrodee B4 3. Churchil\ 25 Mar '58 12.07 oaT Meadowe 60 —
Spaerobee ABM10,200  Churchill 30 Nov *58 12,36 cer Boggess % -
| (2) 19T, 19578 - - - . Mikhoevich Butries marked with (2)
| . are based on dreg date =
—_ lor satellites and ‘
| ocarrier rookets. 900 b= |
|
l
hnl RANGR 170-180 Ku.
|
Viking 7 ware 7 Awg 'S2 11,00  wor Borovits 57
‘ 190 —
 Asrodeed i W3.17 Churchill 20 Rov '36 23.21 osT Maadove @
Mrobes- WY Churchill @9 Jul 37 15.99 08T  Hovovits 58 -
[ ] L [ ] " [ ] ] I‘W ” .
 Mrodes-dl WS CharoMll 21 Peb 38 202 T Mesdows 60 __
' Asrobee~mt 3. 190 Churehill 23 mar '58 12.07 cer Mesdovs 60 -
- (@) 195, 19518 - - - - Mikhnevich 100 L.
 Spaerohee ABM10.200  Ohurchill % Nov '58 12,36 car Boggess 59
Ir-o taken from a published curve. Interpolation for tabular presentation may have introduced an error of ¢ 5%, o
|
i W b=
1 -
t  J




i

| solence Communication UPPER ATMOSPHERE STRU(C
E ; Washington, D. C. Measurements Reported Throw
Altitude Pressuze Densitv Temperature |
“ ““Em. mmHg oY% g/m’ % K o °K Instrumentation Vehicia Huuhé
’ ALTITUIR RANGE 180-190 Xu. ‘
i !
180 6sm0” 0 230 50 000 (w) Ionisation gages  Viking T
0 - . 5.9220° 23 - . Mass Spectromster Aercbee-Ml  NI3.17
180 - - . . 2940 (nf) Millipe gege Asrobee-Hi mxl
180 5.7x10% 20  8.9m07 % - - " " " x
' 180 - . 2.5x10"7 o5 - - Mase Spectromster  Aercdee-Ri mxﬂ
‘ 180 - - 1.52107 as - - Mase Spectrometer Asrobee~l m.xﬂ
180 - - 107220 (o) - - Stellite Xdte  (2) 19Ta, W51 |
1 W6 - . 6.12107 (at) - . Satellite drag 9B« -
R RN ———— Sl T ——— j‘
: r ;
. |
i ‘
f |
|
AISTIUDE RANGR 190+000 Ma.
4
! 190 55207 30  1.8x07T 30 1070 (af) Ionisaticm gege®  Viking T
| %0 - . 50200 23 - . Mase Spectromster Aerobee-Hl  NN3.17
1 ) |
i 190 - - . . 2970 (of) Millipe gage Asrobee-E4  FN3.1N
| 190 5.1x10° 20 7,907 . - " " "
! 190 - 2.0x10°7 ) - - Mase Spectramster Asrodes-Bi .18
]
t
t 190 - 1.0920% (ut) - - Satellite Ordits  (2) 1957, 1957p
t 7 - 7,007 (at) - - Sutellite drag 19376 -
£
I

B |

# These entries are taken from & published
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JPHRERE STRUCTURE DATR
Reported Threough Rarly 1080

Hace

L oy S A A L a AN = -

Project ARIES — Contract Nonr 3071(00)

o mm e A smT o R T AR T

[Vohklo Number wed Date Time Zone Relerence Data Notes

B RANGR 180-190 Xnm.

Viking 1 WEPG 7 Avg ‘5L 11.00 Horowits 57 (nf)= not found

Asrodbee- Bl 3.7 Churehill 20 Nov '%6 23.21 o Meadows 60

Asrodes-Hi n.\s Churchd 11 29 Jul 57 15.9% Horowits 58

L " [ ] LJ LJ L IaGow ”

Aarcbes ‘it mws.0e Churchill 21 7ed *%5 20,% o Meadows &0

Mrodee-Rl .19 Churohill 23 Mar '58 12.07 our Maedows 60

(8) 197q, 19318 - - . - Midaevich  Bnries msried
are hased on

1990 & - - - . . Schilling %9 for sstallites and
ocarrier rookets.

B RANGR 190-200 Ia.

Viking T Vo T Avg ‘51 11.00 e Borowits 37

AMsrobee-Hi m3.17 Churohill 20 Rov '36 23.21 oar Meadovs 60

Asrobee-ii m.\» Churohill 29 Jul '37 15.% Eorowits 30

g ] L] ] ] ] 1a0ov ”

Asrobee-Ai m.1l¥ Chwrohill AT 58 20.02 onr Mesdove 60

(2) 1957« 1957p - - - Mikhnevioh

19578 - - - - Sokilling %

taken from & published curve. Interpolation for tsbular presentation may heve introduced un error of t .

=20~

'8
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Sclence Communiocation

Washington, D. C.

re
Plrgemtt

UPPER ATMOSPHERE STRU

YR TR F PR

Altitude Presture Density Temperature |
I'm. -a.g. o, % g/m* % K o °K Instrumeniation Vehicle Nunbi
AIZITUIR RANGE 200~210 En,
200 42107 3%  2Mm07 50 w0 (m) Iovitation gage*  Viking 7
200 - . aomw0® 5 . . Mass Spectrometer Aerobee-hi  MN3.1
200 - . - - 3010 (=t) Millipe gage® Asrobee-hi ll}ll
200 M.&1076 20 7.207 30 - - . . " ;
20 - - 15207 5 - . Maes Spectrometer Aercbee-hi  MN.U
200 - - 36,60 (nr) - - Satellite Or¥its  (2) 1957q, 1957p
2 - . 612007 (nt) - . Satellite Ordita 19975 -
—— o — —— — — |
—_— e— — —— ——— |
|
ALTITUIR RAWGR 210620 Eu.
80 3.m07 % 1120077 50 1070 () Iomisation Viking T
210 - . 3.ex10° 25 - . Mase Spectrometer Aerobesshi  NN3.17
g0 - - - - 0% (af) Mhillipe gage Mrobee-i  NI3.1
20 M.x10% 20  6.2m07 0 00 - - . " "
210 . 152077 o3 . - Moo Spectromster Aerches-hi  NM).MA
g0 - . 6.00:20°7 (af) - - Btellite Grbite  (2) 19374, 19378 ‘
su - - b6x10T (oe) - . Satellite dreg 19575 -
e - - b0 (o) - - Satellite Ordits 1937« 2 -
2 - - 3.82007 (nf) - - Satellite dreg 195741 -
215 - . Lo (ae) - - Mss Spectromter ssrchee-ki  NI3.1A
—_ — = J
- — - _

¢ These entries are taken from ¢ publishel

e
|
\
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HERE STRUCTURE DATA
pozted Through Early 1960

e et AT VT ST PR AN S GAT) ). e e T g oy - e,

-

Project ARIES — Contract Nonr 307!(00)

icle Number 2.'3 Darte Time Zone Rslerence Data  Notes "-;‘-‘ |
AJGB 200-210 . Bl
v
] |
Lng 1 vare 7A4 50 1.0 Rorovits 57  (x¢)- mot fount _; |
{
>bee=hi nE3.17 Churchill 20 Nov '%6 23.21 osr Msadows 60 I
bee=hi  NN3.LY Ghurchill 29 Jul '97 15.% oy Borovits 58 .
y " . . " 1agov 58 ~
Wee-hi N300 Churchill 21 7ed '38 20.02 oer Meadove & wml.
1957, 1957 . - - - Mikhnevich  Rutries marked with (2) [
are dased on drag data
7 - - - - - Sokilling %  “cr satellite and —
carrie rocimts.
0
R 210220 Em,
g 7 waro 7 Awg *51 11.00 Borowits 37 =
bee=hi EN3.17 mMurehill 20 Nov '36 23.81 oor Meadove 60 |
hee=ki m.x» Churokill 29 Jul '57 19.%9 Norovite 58 |
[ " [] [ [] 1a0ow ’a 1 -i
bee-kt  WN3.1A  Churokill 217ed ‘38 20,08 OB  Mesdows &0 -
19576, 1957p - - - - Kixhnevieh B
‘ - - - - hd wm“ ” i
o @ - - - - - Sokilling % —
a1 - - - - - Sohilling % 100
bee=hi . 180 Churehill 21 red '58 20.02 car Meadows 60
D from & published curve. Interpolation for tadular pressntation mey bave introduced an error of 1 2.
o |
€1-
..
» L. -~
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: Science Communication
l Washington, D, C.

UPPER ATMOSPHERE s'rmj

Measurementis Reportad Thron

Altitude Pressure Density Temperature
Km. mm.Hg. *% g/m? % X o °K Instrumentation Vehicle Numbey
ALTTTUDR RANGE 220-230 Km.
‘ ! ' 20 27100 30 9.am10® 50 1070 (at) Ionization gege*  Viking
% 220 - - 3.54.1m0 (nf) =~ - Satellite wdits  (2) 195Ta, 1957
! 220 - - ».0x10°7 (nf) - - Matellite Ordits 1957« 2 -
’ 20 - - 5.1:19'7 (nt) = - Satellite Orbits 19571 -
| 220 - - 3521077 (ar) - - Satellite Orbits 1957 2 .
‘ - — - - = # These entries are taken from a publishq
|
l AITITUIR RANGE 230-240 Km,
.
: [ 2% - - 5.%210°7 (nf) - - Satellite Ordbits  (2) 1937, 19578
2% 5541077 (nf)  1,79x20°7 (nf) 938 (ar) Discharge Manometer 1937 & -
l [ e - - 1.520°7T (nf) - - Satellite Ordits 1957« 2 -
H
f [ 3 - - 22507 (ar) - - Sstellite Ordite  (2) 19573 =
! 2» - - 2.2210" (nf) - - Satellite drag 1957031 -

A N

2% - - 2.51210°7 (af) - -
} 260 14221077 (nf) - - 96 (nr)
T oM . 2.521077 (af) - -

ALTITUIR RAMGE 240-250 Km. |

Satellite Ordites  (2) 1957«, 19578
Discharge Manomster 19578 -

Satellite Orhite 19572 -

.




PUPY TRV NS

ERED s'rntrc'run DATA Project ARIES — Contract Nonr 3071(00)

1
9
i
»rted Through Early 1980 i
Placo Altitude
) Number Fired Date Time Zone Reterence Data Notes nna ‘:
UE 220-230 Km.
4
B 7 wirG 7 Aug '51 11.00 MaT Horowitz 57 (of)~ not foust t
1957, 19578 - - - - Mikhnevioh Entries marked with (2)
are based on drag data -
2 - - - - - Schilling %  for satellite anmd
carrier rockets. i
:1 - - - - - ‘t“ 58 _:
!
V2 - - - - - stm 58 %0 ;
) from & published curve. Interpolation for tabular presentation may hav» introduced an error of t .
QF 230-24C Km. 300 o
I
{
1957, 195113 - - - - Mikhnevich -—!
5 - - - - - Mikhnevich |
‘e - - - - - Sohilling % _lr
973 - - - - - Sterne 58 —;
1 - - - - - Schilling %9 |
180 b
—— R L e o svETRI— ————— ————— -
.
R 240-250 Km.
100 b
1957, 1957 - - - - Mikhnevich
- - - - - Mikhnevich :
2 - - - - - Soh1lling 59 =
50 |
-2~ F_
0 -

e s TN P SR AT 0 s T BT 1o e - —
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Science Communication UPPER ATMOSPHERE STRU(

‘ Washington, D. C. Measurements Reported Thiren

Altitude Pressure Density Temperatu, >

l Km. mmMq. 0% g/m? 0% °K e °K Insi: c~entation Vehicle Numb«

) ALTTIUDE RANGE  250-260 Km..
l g0 - - 2192077 (af) - - Satellite Orbite  (2) 1957¢, 19578

250 3.5hno'7 (nf) 112107 (o) 98 (xf) Dischezge Manometer 195768 -

B |

L T S n—

ALTTTUDR RANGE 260-R70 n;
|

t 260 - - 1510077 (of) - - Setellite Ordite  (2) 19574, 19578 |
i 260  2.88x10°7 (of)  B.66x10° (of) 971 (of) Disoharge Manometer 19576 -
|
l‘ —— i —— ——— L] _-?“J
. - EE——— S—— R —— — Sy ——— ‘a“
|
{ |
[ 1
, { ALTITUDE RAMGE 270280 Eu. |
20 - - 1292207 (uf) o - Satellite Orbits  (2) 19574, 1957
r
o0 e.mxol (of)  6.83x100 () 87 (nf) Discbarge Marometer 19578 -
- \
- - 8.5220° (o) - - Satellite Orbits 195742 -
|
— i A— an—— R —— e . ‘
: \
|
|
i
| |
- |
) AITITUIR RANGE 260290 Km, |
|
[ 20 - - 9.91x208 (nr) - - Satellite-Orbits () 19574, 1957 |
280 1.95:10"7 (nr) 5.3&:10'6 (nf) 10060 (=) Discharge Manometer 1957 & -




e

STRUCTURE DATA Project ARIES - Contract Nonr 3071(00) °
" Through Early 1960 4
]
Place Aldtude ]
_ Number Fired Date Time Zone Reference Data Notes Rm;o., ha
)60 Kn, i
19578 - - - - Mikhnevich (af)- not found
Entries marked with (2)
- - - - - Mikhaevich are based on drag data
for satellites and
—— —— — carrier rockets.
%0
270 Xm. —
1957 B - - - - Mikhnevich -
- - - - - Mikhnevich —
—
=
280 Mn. !
—
957 . . - . MLkhne 1ch ml
- - - - - Mikhnevich
- - - - - Schilling
e
b
100 b
290 K. .
957 3 - - - Mikhnevich —
b - - b - Mxhnevich o
-_— 830 e
———— — mm—— T S n—v— f).
30 L -
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Sclence Communication UPPER ATMOSPHERE STRU(

Washington, D. C. Measurements Reported Throu
Altitude Pressure Density Temperature

Km. mm.Hg. % g/m? e.% °K e, °K Instrumentation Vehicle Numbi

2% - . 1.6110° (o) - - Satellite Orbits  (2) 19874, 1557 8 |

290 160107 (af)  4.36x100 (nf) 1006 ()  Discharge Mncmeter 19575 .

i
|

ALTITUIR RANGE 300-310 Km.

300 - - s6emo® we) - - Satellite Grbits  (2) 19574, 1957
300 1372077 (nf)  3.53220° () 1048 (u) Discharge Manometer 1957 § -
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IOSPBB!IE STRUCTURE DATA Pro,ec:l ARIES — Contract Nonr 3071(00)
Pl Reported Through Early 19¢0

|

' Place Aliitude :=
Vehicle Number Fired Date Time Zone Reforence Duta Notes Rms’& Km 4
TANGE 290~300 Km. ;__ '
\ i
(2) 1957, 1957 8 - - - - Mihnevick  (nf)- nrt found >
Entries aarked with (2)
19578 - - - - - Mikhnevich are based on drag dsta
* for satellives and
carrier rockets.
250
[TUDR RANGE 300-310 Dm.
L (2) 19574, 19578 - - - - Mikhaevich
1957 & - - - - - Mikhnevich
—— —— 200
}
! 180
|
|
|
}
i \
\ |
\ 100 | i |
| L
| i
| -1
\ — 3|
‘} — |
| |
l 2le |
‘ . f i
I i
) o L. ™
I - T -
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Solence Communioation

Washington, D. C.

Capne et e S R SN R RN T S e RIS f A AR, TR A e 2 51

-

UPPER ATMOSPHERE

Altitude
Km. Composition/Component Instrumentation Vehicle Number
Katio, relative to K

- Be Ne A ‘
57.6  0.998 1,005 1.001 Sampling Aercbee sc-21 }
59.7 1.033 1.008 0.996 " " " i
62,3 1.133 1.080 0.962 " V-2 59 (‘
6.6 1.4 1.08 0.93 v Asrobee 8C-17
8.3 2. 1.18 0.89 " " "
69.8 1.570 1.232 0.90 " V-2 59
70.6 2.M 1.20 0.85 " Asrcbee 8c-17
85.5 3.1h 1.3 - " " 8C-2
8.6 2,943 1.%95 0,82 " V-2 59

Separation Rative

120 0.98 2::082:2:::{“ Asrubee=hi NN3. 1P ‘\
120 0.k " " NN3.17 ‘
130 0.60 " " NN3.19F |
130 0.4 " " WN3. 168
130 0.30 " " w317
WO 0.40 " " NN3.ASE
10  0.30 J . 3.8
180 0.20 " » mN3.17 |
1%  0.30 " " n3.1a
150 0,20 \d " m3.10r
1% 0,20 " " n3.17 }
160 0.3 " . 0319 |
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'ER ATMOSPHERE COMPOSITION DATA
isurements Reported Through Early 1960

PORTENERL s et v s e e

Project ARIES — Contract Nonr 3071(00)

Pla
_ Vehicle Number F lr:; Date Time  Zone Relerence Data Remarks
|
[
Asrobes 8021 WAFrG 26 sep ') - - Jones Sk
[ ] [ L] " - - "
| yeg 59 " 20 May 'S52 - - " Recovered sample bottles
vere analyzed in laboratory
Aarobes 8c-17 " 19 Dec '50 - - " for amount of Reliuwm, Neco,
and Argon relative to Nitrogen.
. " " “ - - " These results vere scmpared
vith the relative concentration
of the gases at ses lsvel,
-2 59 " 20 Way '52 - - "
Aarobee 8c-17 " 19 Dec 'S0 - - "
" 8C~4 " 9 Aug '56 08,53 MST Wenzel 58
V-2 59 " 20 My '52 - - Jones 5k

Asrobee=hi NK3.A9F Churohill 23 Mar '58 12,07 C8T Neadows 60
" mn3.a7 " 20 Nov '56 23.21 * .

" mia " 23 Mar 98 r.o07 " . Separaticn Ratic based oni

" .28 * 2LFed '8 20,2 * " mﬁnmu.nmn.um
| . Argon/molscular Nitrogen at ses level

WN3.17 20 Kov '56 23.21 " " 1

i
* NN3,10F 23 Mar 'S8 12,07 " "
. m3.ar 21 Fed '58 20.02 * "
" 3,17 v 20 Nov '56 23,21 " "
" NN3 1 " 23 mxr '58 12,01 " "
" ms.asy " 21 Feb '58 20,02 " "
" .17 0" 20 Nov '56 23.21 ¢ "
" w3l " 23 Mar '58 12,01 " "
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- Science Communication UPPER ATMOSPHBRI
% ¥ Washingten, O. C. Measurements Ropoﬁw‘
3 Rittude |
f - Km, __ Composition/Component Instrumentation Vehicloe Number |
% Mean Moleoulsr Weight |
1& NN3.17 NN3.18 N3.19 ‘\
13 28.2 28.2 28.6 Mass Spestrometer Asrolee~hi .17
; 1h0 21.9 28.1 28.6 Mass Spectrometer Asrobee~ld WN5.18
| 150 27.8 - 26.2 Mass Spectrometer Aerobee-hi 3.19
v 160 .8 - - |
! 170 718 215 27.5
E 180 - 217.% 27.5
} 190 - 27 . , 27 .2
[
|3 em - 26' 7 -
'

210 - 26.8 -

I
!
|
i w - wme -
{
I

JAREER 3 o e e e
anmm R pamd e
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PER ATMOSPHERE COMPOSITION DATA Project ARIES -— Contract Nonr 3071(00)
asurements Reported Throeugh Early 1960 l
Place
Vehiclo Number  Fired Date Time  Zone Relerence Data Remarks
Asyobee=hi MW3.17 Churchill 20 Nov '56 25.21 C2T Meadows 60 Data from curve.

See reference, figure 7.
Agrobee=hi FN3.18 Churobill 21 Fedb '58 20,02 OBT Meadows 60

Asrobee=ni 3.19 Churchill 23 Mar '58 12,07 C8T Meadowe 60




ﬁ o ”-txlonoo communloml:n: o ‘v"“a;lb“ Amo’pﬁ“\
-% ‘ shingten, D. C. Measuremonts Ioponﬁ
H _! i“ﬁ—d’ Composition/Component Instrumentation Vehicle Number

H Osone, Molecules/oc
i ' 30 5,0x10'2 U. V. Spectrograph - -
‘i ) 5 s.0x0M " - .
! ' so  8.omo™ " - -
i 60  9.ar107 " . .
t | 0 g.ac® " - -
{ % Disscoiation of O,
| 120 €7 Fotan Connters Aerobes A=35
0 & " " "
60 70 " " "
{
: Oxygen Molesules/oc
J oA mo  16,0x0t° Proton Counter Aerobee A=16
! us  12.0m0° " " A=2b
ué  9.ox0t " " "
us  2.3u0™ " " .
120 1.6220"° " " "
120 3.0m0%° " " A-16
' ( 1% .0x1010 " " "
! 1%  h.oxo? " " A=35
j 160 1.4x107 . " "
' 170 8.omdb " " "
l 180 b.oxaod " " .
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Project ARIES — Contract Nonr 3071(00)
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PHERE COMPOSITION DATA

lepertad Through Barly 1960
Place 1
Number  Fired Date '[i}o Zone Reference Data Remearks
- WBFG 1k Jun ‘A9 7.73 MNST Johnson 5h
- " L] L} " [ ]
- L " L} L] ]
- L] ] - » "
t
- “ L] " " ] y
|
A=35 - 21 Oot '%5 17.1% - Byrem 57 Disaoristion besed on density
of moleculsr Oxygen messured dy
" - . " - » ultraviolet absorpticn relative
’ t0 density of Alr at altitude,
" - " " - » messured by x-ray absorption.
A=16 - 1 Dec '53 08.29 - ayram 57
A=34 - 18 0ot '35 15,50 = . |
" - " " . " |
[] - " [] - " !
Based on h=-60 & abeczption of
H - " . - . Molecular Oxygem at altitude.
A~16 - 1 Dec '%3 08,29 - .
" - [] [] l - "
A=35 - 21 Oot '5% 17.1% - "
[ - ] L} - "
L] - L] ] - L)
" - " “ - "
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Solence Communioation
Washington, D, C.

g

Py g amay

Altitude
_Em Com| Com| t
on [ ]
W0 46"
m [ ]
no [ ]
1% ¢
Ion Detected Mass
100 28%
1m0 ¥
m [ ]
Muse Peaks
us %’ " 16*
1,0 L] [ ] [ ]
am " " L]
Reatio of Ion Peak Currenta
220040 PL)
250270 ya'®

-~
UPPER ATMOSPHERE

Instrumentation Vehicle Number |
Ion Spectrometer  Aesrobes NRL-2h

o L] L]

[ J ] [ ]

L] L} [ ]

Ion Spectroreter  Asrobes NRL-2}

- " " i
“ " L] |
Ion Spectrometer Viking 10

" L] L]

L] " L}

l"/ob, Per Cent

Mass Spectrometer 1958 & - ‘
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LTMOSPHERE COMPOSYITION DATA Project ARIES .— Contract Nonr 3071(00)
nents Reperted Through Early 1960

Pla
1o Mbﬂ F'u: Date Time  Zone Relerence Data loml}
dee BRL2k WR 29 dov 57 10.16 MY Joamaon 58 See raper for discussion of
relative amplitudes of
* " . " » . atomic msss units.
L] L] [ ] " LJ L]
” [ ] ] L] " "
e NRL-22 WBRO 8 Jul 3% 01.39 MST Jchnaon 58 " " "
L] » » L] " [ ]
L] " " " " n
g 10 WrG T my 'Sh 10.00 MBT Jahnmeon 55
" [} L] [ ] L] L}
L] ” " " " "
- 4 - - 22 My '58 - - Istamin Fram curve of obanging relative
intensity. Mtios are also
- - " - - " ‘f‘“m b’ llﬁt\l“.

(a) North latitudes
(b) South latitudes

’
|




Sclence Communication
Washingten, D. C.
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Solence Communication
Washington, D. C,

Contract Nonr 3071(00)
Final Report
1 August 1960

App. A-1

The DOVAP (Doppler Velocity And Position) system is used to determine

the altitude and trajectory of research rockets.

schematiocally in Figure 1.

The system is represented

The ground transmitter radiates & signal on & reference frequency. This
signal 1s received by both the tracking receivers and the rocket vehicle. A
transponder in the rocket vehicle ret ansmiis the reference signal at double
the reference frequency. This signal is 'conpcred t0 the original reference
liéml als0 received at each of the tracking stations. 'he Doppler shift of
the rocket's signal will be & function of the velocity of the rocket, and the

altitude and arimuth of the incoming sigral from the rocket determine the
pesition of the transponder and its rocket vehicle.

The DOVAP system operates with an accuracy of al foot in position and

1 foot~second in veloolity.

Literat C :

Massey, H.8.W., and R.L.F. Boyd, The Upper Atmosphere, pp. 66~70, Philoscphical

Library, New York, N. Y. 1959.
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I0:
phatron

Ioniration gages measure the number of free ions produced by a flow
of electrons in a diffuse gas. The relative number. ~f free ions formed by a
constant elsctron scurce is & function of the density and composition of the
gas ~’thin the ionization gage.

The Alphatron is typical of the radioactive, cold-cathode type of {nnization
gege. A radicactive isotope within the gage provides a constant sou ce of
ionizing redistion. The instrument is essentially & modification of the electro-~
static detectors used to count rediocactive particles.

In the opwrating inftrument (see Figure 2) a voliage is appli~ to both
the wall and wire glectrode of the gage. OGas atoms enteri.g the mge are
ionized by the radioactive isotope, and the ionized gus atows aie then attracted
to the wall of the gage. The drift of these ionigzed particles lowers the voltage
between the two charged elements of the gage. When this voltags drops to a
pre-set point, the chexmber is redharged to its original voltage. The freauency
of recharge is proportionsl to the rate of ion forwation.

The us~ of ionizetion geges of the Alphatron type is based on the followirg
assuaptions:
The devices e insensitive to acceleration changes.
They provide rapid 4 .icrete rveponses to density changes of a
homugenous medivm.
By ~uitably switching the voltagé drops for recharging the lnstrument,
it can be used to measure density directly to altitudes of about
200 kilometers.

Sources of crror in the technique include:
The devices measure ouly the relative number of ions formed.

Ion formation is affected by the composition as well ws the density
of the gas being measured (see Figure 3).
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Zonlzsticn age (cont.)

BExternal ion scurces (e.g., the ions in the F and D layers of the upper
atmosphere) will interfere with the ion counts cbtained by the
instrument.

Ges density is tempersaturs dependent.

The instrument may not be at temperature equilibrium with the atmoaphere.

Density weasurements are probably correct to within an oruer of
magnitude up to 250 kilometers.

Ldtersture Citatiops:

LaGow, H., "Arctic Atmosphere Structure to 250 K»," IGY Rocket Report Series,
No. lo, PP 38"“‘6’ 30 July 1958.

Non-N 60921-5608, Wright Instruments, Inc., " A Survey of Pressure and Density
Sensors and Associated Problems for the N. O. L. HASP Program,'" April 1959.

Spencer, N. W. and W. G. Dow, " Density Gauge Methods for Measuring Upper-

Alr Temperature, Pressure, and Winds," Rocket Exploration of the Upper Atmosphere,
pp. 82-97, Permagon Press Ltd., London, 195k.
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Eirepl _Gege

Thermal conduotivity, or Pirani gages, measure pressure by monitoring
the resistance change of a heated wire element. Changes in air pressure
surrounding the wire element change the rate st whioch heat is lost by the
element. Pirani gages are commercially available vhich messure pressure down
to 107 m/g. o

EaYons Jage

1
The Havens gage, developed at the Naval Research Labovatory, is a
modification of the thermal conductivity gsge. It measures pressures dcwa
to 1077 mm/Hg.

The gage works on the principle that an alternating current signal can
be obtained from the normally direct-current Pirani gage by cyclically changing
the pressure at a given frequency. At low sambient pressures, the compression
of the bellovs does not affect the temperature of the gas within the bellows
significantly. The cylical changes of the bellows will result in elternating
voltage output from the resistance element, and the amplitude of the alternating
voltage will be proportional to the change in ambient pressure. The eccentric
shaft of the small motor, Figure U, changes the volume of the bellows eboud
20 per cent at a frequency of about 20 cycles per second.

.1 use of two bellows assures that the eccentric shaft is working galunst
the same pressure in each bellow, regardless of the outside pressure. The outside
presgsure is communicated to the pressure chambers by small holes which restrict
tke 1ate of gas flow so that the gas does not flow completely out of the chamber
vhen the bellows are compressed. Since the pressure inside the bellows cheamber
is ohanged about 40 times per second, the average pressure withi.n the bellows
will te & equilibrim with the outside pressure. . The peak-to-peek alternating
voltage developed across the resistance elements within the bellows will vary
djrectly with the outside pressure. At a pressure u: 0.6 mm/Hg, a change of
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Therpel Conductivily deges (copt.)
20 peroent in the bellows pressure changes thLe ﬁoluge across the resistance

by 0.27 volts. Figure 5 is a schematic of the calibration curve for a bellows
gage in “hich the pressure is changing about 40 times per second.

Pressure measciurements by thermal conductivity geges are subject to error
due to the variation of atmospheric composition, with the resulting variations
of specific heat of the gns surrounding the heated wire.

Literatyre Citations:
Havens, R., R. Koll, and H. laGow, "A New Vecuum Gnuao, Rev. 8¢i. Instr., 21,
596598 (1950).
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ZHE_FALLING SEHERE

The technique of measur ing the drag on & falling sphere, ejected from
8 rocket at peak altitude, to cbtain upper air density and temperature was
developed at the University of Michigan. The most recent form of the evperiment
uses & small sphere sbout seven inches in diameter.

Alr density of the atmosphere is calculsted from the welocity of the
falling sphere using the drag equation:
/o g density

s mnass of sphere
drag acceleration
velocity of sphere

cross-sectional area
of sphere

coefficient of drag
of sphere

ZIIIID

/0 : vac

><JB

€
L}

Presswre and tempersture at altitude are derived from the drag data
by substitution in the hydrostatic equation:

he T = temperature Okelvin
{P hgdh Po P = density
Th = + To € = scceleration of gravity
P h% P h z altitude
R = gas constant

M = molecular weight of air
An initial temperature is assumed for the begining of the trajectory.

Early versions of the falling sphere experiment relied on Dopplex" radar
tracking to derive the trajectory of the falling sphere. The more recent
versions include an accelerometer and telemetering transmitter within the
sphere to measure and transmit the drag acceleration from the sphere.
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The Falling Sphere (copt.)

The falling sphere experiment for determining atmospheric perameters
is based on the following assumptions:
1. Tne hydrostatic barometed equation is valid for the region of the
sphere trejectory. B '
2. The atmospheric composition is constant, and its mean mclecular
veight 1is fixed.

remt wad N e

Possible errors for this method include:

1. The neglect of winds in the trajectory calculations.

2. The errors of measurement of the drag scceleration snd the
coefficient of drag for the sphere.

3. Possible errors in the caloulation of the trajectory.

e Bt

PO

1 in Ad&ition, the assuned temperature at the begining of the trajectory

j- introduces a possible error in the first 15 kiloweters of the trajectory.
1

{

] Laserature Citetion:

Bartman, F.L., "The Falling Sphere for Upper Air Denaity and Temperature,”
1 R.L.F. Boyd and M.J. Seaton,
f editors, Pergamon Press, Ltd., London, 1954.

Jones, L.M., "Upper-Air Deasity and Temperature: Some Variations and Abrupt
i Warning in the Mesosphere,” J. Geophys. Res., 6k, 2331-k0 (1959).
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1ZE ORENADE KXPERIMNANT

The grenade experiment is based on measuring the average velocity of
sound, traveling to the ground, vhen produced by & grensde exploded at various °*
altitudes. The atmospheric temperajure in the regica of the grenade explosion
is detorlinod by the variation of sound velocity with the altituds of the
grenade explosion. A schemaic of the experiment is outlined in Figure 6.

The velocity of sound is calculated thus:

Y R C =z velocity of sound, dry air
V T 4 = ratio of specific
heats of air
‘{ R R = gss conetant
L ] - - °
My - K (constant) T = teuperature “kelvin

= molecular weight of air

.%.’
7
=

The average temperature of the region between two grensde explosions .
is calcualted from the variation of the sound velocity from these explosions.
Wind effects on the path of sound transmission are determined by a sound-
ranging wetwork which measures the directional position of ‘the scund wave
arriving on the ground. This direction ylelds the gpparent position of the
greuade explosion which is then compared with the true position; obtained
by & DOVAP telemetering device.

The us= of the grenade experiment for determining atmospheric temperature
is based on the following sssumptions:

1. Vertical wind componente are negligible compared with acoustic
velocity in the region of measurement.

2. The composition of the atmosphere is constant up to about 90 kilometers,
the region measured by the experiment.

by
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Ihe Grepade Exceriwent (copt.)

The calculation for the experiment yield only the average temperature
in the layer at which the grenade is detonated. This average temperature is
agsumed to exist throughout the layer.

Possible errors for the grenade experiment include:

1. Varisations with altitude of the specific heat or water vapor of
the atmosphere introduce errors in the calculation of temperature,
from the above equation.

2. The accurscy of the weasurements is limited by the sound-ranging
network's accuracy to determine the time of arrival of the sound
waves ot the individual microphones.

3. The grenade experiment is probadly accurate to about 50 for
determination of temperature to an altitude of about 90 kilometers.
Above about 95 kilometers, sound waves cannot be generated with
sufficient energy to reach ground stations.

~
- .

Stroud, W.G., W.R. Bandeen, W. Nordberg, F.L. Bartman, J. Otterman, and P. Titus,
“lemperature and Winds in the Arctic Obtained by the Rocket Grenade Experiment,”
IGY Rocket Report Beries, 1, vp. 58-79, July 1958.
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The Benne* radio-frequency mass spectrometer oun be used to obtain
spectrs of atmospheric coxposition above 100 kilometers. A ¢liegram of the
devioe is thown in Figurs 7. Ions are formed by ‘:he bowbardment of air
molecules with U5-volt electrons in the ion ocage. These ions, drawn out and
collimsted by grids at points 3 and 4, are accelerated by & negative sweep
potential into the snalyzer section. This negative sveep potentisl is modified
by a small constant-biss voltage applied to grida at points 5 and 7. Ions
not receiving the maximum incremental energy per state in the apalyzer are
turned back by a positive stopping potential applied to grid at point 8.

The desired ions have sufficient encrgy to overcome this positive potential
and reach the collector.

The mass of the iona arriving in the collecting assembly can be represented
as follows: :

M« mass in atomic mass units

. 8 = spacing between grilz of
M - 0.266 Vv snlyzmrsection in
- .2 ré centimeters.
f = frequency in megacylec
V = voltage

Variation of either frequency or voltage will sweep the tube over & rangs
of atomioc mess units. The sveep rate ia limited to the frequency resputse of
the telemetaring system in use. With a radio-frequency of 3.9 megacyles and
& sweep varying between -250 and -25 volts, the instrument will cover the
range between 48 and 5 atomic mass units.

Liters o C $

Townsend, J.W.,Jr., t_Air Research,
Naval Research Luooratory, Washington 20, D.C., 8 January 19%5%.
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Upper Atmosphere Structure Data
REFERENCES
Bendeen

Bandeecn, W.R., Griffith, R.M., Nordberg, W., Stroud, W.G., The Measurement of

Temperatures, Densities, Pressures and Wins over ¥ort Churchillg Canada, by means

of The Rocket Grenade Experiment, USASRDL Technical Report, 2076, U. 8. Army

Signal Research and Development Laboratory, Fort Monmouth, New Jersey, 1959.
Reports resulis of ten successful Aercbee firings st Fort Churchill.

Bopgess 59
Boggess, R.L., Brace, L.H., Spencer, N.W., "Longmuir Probe Msasurcments in the
Ionvsphere, " J. Geophys. Res., 64, 1627 (1959).

Letter report of design cf e Langmuir probe which ia ejected from racket at
peak altitude. Preoliminary electron temperature from 1 rocket flighl ure presented

Havens 52
Havens, R.R., Koll, R., LaGow, H.E., "Pressure, Density, and Temperature of the
Earth's Atmosphere," J. Geophys. Res., 57, 53-72 {1952).

Describes instrumentation for density measurements and presents data from
3 V-2, Viking flights.

Horouitz 27
Horowitz, R., LaGow, K.E., "Upper Air Pressure and Density Measurements from 90-220
Kiloneters with Viking T Rocket," J. Geophys. Res., 62, 57-77 (1957)

Presents pressure and density data from a 1951 Viking flight, the highest.
altitude from which structure data have heen obtained by rockete.

Horowitz 58
Horowitz, R., LaGow, H.E., "Upper Air Pressure and Density Mearursments from 90-220
Kilometers with Viking 7 Rocket," J. Geophyse. Res., 62, 57-77 (1957).

Pressure, temperature, and density data from an Aercbee flight at Ft. Churchill
are compared with that obtained by the Viking 7 at White Sands.

Jones 58
Jones, L.M., Fischbach, F.F., Peterson, J.W., "Seasonal and latitude Variations in

Upper Air Density," IGY Rocket Report Series, L, pp. 47-28, 1958.

Fresents results of air density and temperature determination by falling sphere
technique for 6 Nike-Cajun, 1 DAN, and 6 Aercbee rocket flights to July 1958.

Jdones 49

Jones, L.M., Peterson, J.W., Schanffer, E.J., Schulte, H.F., "Upper Air Densities

and Teumperature: Some Variations and an Abrupt Warming in the Mesosphere," J. Geophys.
Res., 64, 2331-k0 (1959).

Presents temperature and density data cbtained in 8 Nike-Cajun rocket flights.
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Upper Atmosphere Structure Data (cont.)

REFERENCRS
LaGow 54
Lagow, H.E., "Physicai Properties of the Atmosphere intc the F -layer, " Rocket

Explorations of the Upper Atggsnﬁgg, R.L.F. Boyd and M. Seato:lx, editors, pp. 73-81,
Pergamon Press, Ltd., London, 1954%.

Review of results from early NRL V-2, Viking Progran at Write Sands. Presents
pressure, temperature, 2nd density date cbtained from !3 rovk:! flights.

Meadows 60

Meadows, E.B., Townsend, J.W., "IGY Rocket Measurements of Arctic Atmospheric
Composition Above 100 Km.," Paper presented at COSPAR meeting in Nice, France,

to be publicned in: Proceedings of the Symposium of the Coumittee of Space
Scisnce (COSPAR), North-Holland Publishing Co., Amnerd&m( late Summer, 1960
Weastern Representative Interscieuce Dublishers, Wew YOIk, .

Presents density data from 3 Aercbee-Hi flights based on mass SP:ctrometer
determinations.

Mikhpevicn o0

Mikhnevich, V.V., Denilin, B.S., Repnev, A.I., Sokolov, V.A., "Some Results of the
Determination of the Structural Parsmeters of the Atmosphere Using the Third
Soviet Artificial Earth Satellite,”" J. Am. Rock. Soc., Russian Supplement, 30.
ho7-416 (1960).

Presents density, pressure, and temperature data to 500 kilometers obtained
by instrumentation in the Soviet satellite launched 15 May 1958, 1958 & . Also
presents dunsity data to 720 kilom . ovs based on analysis of drag from crbits
of Soviet saiellites and carrier r..kets launched 4 Oct. 1957 and 3 Nov. 1957.

Schilling 59

Schilling, G.F., Sterne, T.E., "Densities of the Upper Aimuspbere Deirived from
Satellite Observations,"” %ciag Report No. 12, pp. 37-43, Smithsonian Astrophysicai
Observatory, Cambridge, 1958,

Summary of density values to LOO Kilnmeters inferred from nateilite nbservations
and drag calculations. '

Sicinski 54
Sicinsxi, H.S., Spencer, N.W., Dow, W.G., "Rocket Memsurements of the Upper
Atmosphere. Ambient Temperature and Pressure in the 30-75 Km. Region," J. Agpl.
Phys., 25, 161-163 (1954).

Describes method for determination of arbient pressures and tempersature

based on ratio of presasure at ncse cone tip to nose cone wall. Pressure and
temperature data from 2 flights are oresented.
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Upper Atmosphere Structure Deta (cont.)
REFERENCESY

Spepcer Sk

Spencer, N.W., Dow, W.G., "Density~Geuge Methods for Measuring Upper-Air Temperature,
Pressure, and Winds," _quet Exploration of the Upper Atmosphere, R.L.F. Boyd and

M. Seaton, editors, pp. 2, Pergamon Press, Ltd., London, 195%.

i Describes lounization gage instrumentation for determination of temperature,

{ pressure, and density. Data from 3 V-2 and 1 Aercbee rocket f'lightsare presented.

wand SR o

i Spencer 58-1
Spencer, N.W,, Boggess, R.L., Taeusch, D., "Pressure, Temperature and Density at
90 Km. over Ft. Churchill," IOY Rocket Report Serieg, 1, pp. £9-91, 1958.

]. Review of experiments conducted by Dept. Electrical Engineering at University
of Michigan in development of pressure sensing instrumextetion. Presents resuits
from preliminary date reduction from 2 Aercbee and & Nike~Cajuu rocket fliguts.

om—r——

Spencer 58-2

i Spencer, N.W., 3gsearch in the Measyremept of Aubient Pressure, Tempersture, 8pd
. Depsity of t r At b a) Rocketes, Final Report, Engineering
Research Institute Project 2096, University of Michigan, June 195é=

; Sumsary of research activities on radioactive iorization gage pressure
meastrement systems containing fina) report of "Air Force T-Day" experiment, and
revized temperature dmte for Aerches rocket flight.

‘ Sterne 58
. Sterne, T.E., Schilling, G.F., "Some Preliminary Values of Upper Atmosphere
Density from Observations of USSR Sateliites,” Smithsopian Contrit. Agtroolvs.,
2, 207-211 (1558). . '
Density values at altitude of 220-233 kilometers based on orbital data of
195TA 1, A 2, andp 1.
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Stroud 56

Stroud, W.G., Norduverg, ¥., Walsh, J.R., "Atmosphere Temperatures and Winds
between 30 and 80 Km.," J, QGeophys. Res., Gl, 45 (1956).

{ Reviews results obtained with 12 Aernbee flights at White Sands.
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REFERENCES

gtroud 60

Stroud, W.G@., Nerdberg, W., "Rocket Grenade Msasurements of Temperature and Winds
Over Churchill,. Camda, Pcper presented at COSPAR metinc in N:Lcc, mnce, to
be published in: Prodee g he Sympot : ; Science
(COSPAR) , ‘mrth-ﬂolland Publilhing Co. ’ Antord.u, Tate Bulner, 1
Representative Interscience Publishers, Wew York).

Presents results of grensde experimeats in 10 Aarcbee rocket flights at Ft.
Churchill between 1956 and 1958.
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Upper Atmosphere Structure Data (cont.) , ‘
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Weisner 54

Weisner. A.G., "The Determination of Temperstures and Winds Above 30 Km.," Mngh
/ 133-142,

mnmmmmmm:{s R.L.F. Boyd and M. Beaton, editors, pp.
Pergamon Press, Ltd., London, 1954. v

Describes the instrumentation for grenade experiment and presents soxe data
obtained from 6 Aerchee flights at White Sands.
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Byrag

Byrsm, E.T., Chubb, T.A., Friedman, H., "The Dissociation of Oxygen =t Hijzh Altiiudes,”
Threshol Space, M. Zelikoff, editor, Pps( 211216, Pergemoti. Press, Ltd.,
Rew York, 1957.

Presents composition data on molecular oxygen conceuntration for 3 Aercbee
flights to an altitude of 180 kilometers.

Havens 52
Havens, R.R., Koll, R., laGow, H.E., "Pressure, Density, and Temperature f the
Earth's Atmosphere," J, Geophys. Reg., 57, 59-T2 (19523’.

Describes instrumentation for density messurements and presents data from
3 V-2, Viking flights.

Horowitz 57
Horowite, R., laGow, H.E., "Upper Air Pressure and Density Measurements from 90~
220 Km. with Viking 7 Rocket," J. Georhvs. Res., 62, 57-T7T (1957).

Presents pressure and density damta from 2 1951 Viking flights. The highest
altitude from which structure date have been cbtained by rockets.

Borowitz 58
Horowitz, R., laGow, H.E., "Summer Day Auroral-Zone Atmospheric Structure Measurements
from 100-210 Kw.," J. Geophvs. Res., 631, 757-T73 (1958).

Pressure, temperature and density date from an Aercbee f1light at Ft. Churchill
are compared with that ocbtained by the Viking 7 at White Sands.

istopip

Istomin, V.G., "Scme Results of the Measurements of the Spectrum Mass of Positive
Ions by the 3rd Artificisl Batellite,” (lranslated from Russian) KASA TECENICAL
TRANS1ATION F-7, April 1960.

Presenis radio frequercy mass spectrometer dote obteined from 225-980 kilometers.
The composition date are strongly influenced Ly latitude of the orbiting satellite.

Johnson Sh
Johnson, F.9., Purcell, J.D., Touey, K., "Studies of the Ozone Layer Above liew

Mexico," Wmmmmmm R.L.F. Boyd and N. Seaton,
editors, pp. 189-201, Pergamon Press, Ltd., New York, 195k.

Paper sumnarizes and discusses data obtained by solar spectroscopy on vertical
distribution of Ozone. Prezents Ozone composition data to an altitude of T0
kilometers obtained by & NRL rooket.
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Upper Atmosphere Composition Data Bivliography (comt.)

Jones Sk
Jones, L.M., "The Msasurement of Diffuse Separation in the Upper Atmosphere,” t

m:nmmummg, R.L.F. Boyd and M. Beaton, editors, pp. 1%3-157,
Pergamon Press, Ltd., London, 1954.

Describes devices for collecting samples from upper atmosvhere. Samples,
returned in steel bottles, were analyzed in laboratories for Eelium, Neon, Argon,
and Nitrogen. Deta from 7 Aerchee and 5 V-2 flights are presented.

Mesdows 60
Meadows, E.B., Townsend, J.W., "IGY Rocket Measurements of Arctic AtmospLeric
Composition Above 100 Ku.," Paper presentsd at GOSPAR meeting in Nice, France,

to be published in: MMMMMMM&&&O
Science (COSPAR), North-Holland Publishing Co., Amsterdesm, Late Summer, 1
Ve

stern Representative [nterscience Publishers, Nevw Yorks.

Presents composition data cbtained on 4 Aerocbee~Hi rocket £lights instrumented
with radio-frequency mass spestrometers. Instrumentation techniques and possible
errors are discussed.

Wenzel
Wenzel, E.A., Loh, L.T., Nichouls, M.H., Jones, L.M., "Diffusive Separation in the
Upper Atmosphere,” IGY Rocket Repoi! Series, 1, pp. 91-107, 1958,

Reviews results of upper atmosphere sampling program. Composition date from
2 Asrobee flights are presented.
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st B B Review icles, and B

The publications listed below are recommend:d as background references in
the field of upper stmosphere research.

Benson, 0.0., Strughold, H., editors, m%mwmmmua
Space, John Wiley & Sons, Inc., New York, 1960.
Papers presented ai 2nd International Symposium on Physics and Mediocine of

the Atmosphere and Space. Several review articles on upper atmosphere, but most
of the papers are directed to problems of space flight.

Benfcm, M., editor, - t 8c t
An Annotated Bibliography, U. 8. Naval Research Laboratory, wuhington, D. C.,
Bibliography No, 16, Oct. 1959.

This is an extensive bibliography of publications in the field of upper
atmosphere research. Foreign as well as U. 8, publications are included from
1946 to June 1959.

Boyd, R.L.F., Seaton, M.J., editors, Bocket Explorstion of the Upper Atmosphere,
Pergomon Press, Ltd., London, 1954.
Report of 1lst major international conference concerned with rocket exploretion

of ﬁho upper atmosphere. The papers present s sumpary of experimental data to
1954,

Hanesglan, J., Guttmacier, I., editors, Wﬁ&&l&b 4 Experimental
Results of the U. 8. Rccket Program for the Internationsl Geophysical Yeur to
1 July 1958, Nationai Academy of Scierces, Washington, D. C., July 1958.

This ccupllation of research papers presents the results obtained during the

first 12 months of the U. 8. ICY program. The bulk of these papers were presented
at the CSACGI Asséwbly held in Moscow in the summer of 1958.

Kniper, G.¥., editor, The REerth a3 s Plapet, University nf Chicago Press, Chicego,
1954,

This book contains sevsral lengthly review articles on the structure and
composition of the atmosphere.

Massey, H.3.W., Buyd, F.L.F., editors, The Upper Atijogphere, Philosophical Livrary,
New York, 1959.

A gereral discussion of upper aiwosphere phenomena studied Aduring IGY; few
axperimental data, but good generslized summaries.
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Abstract Bibliography of Books, Review Article, (cont.)

Newell, F.E., editor, Sounding Rookets, McGraw-E1ll, Ney York, 1959. 1979

This book presents performanca characteristics of the principal atg®ipel atmofoheric
research rockets developed since the end of World War II.

1ina he Bymposiun of ihe Committee of Space Bciences (cg;mnl-i‘mm‘ 4 be
published by North-Hollsn lishing Co., Amutegdlm, Late Summer 1 r 19 e tern

Representative Interscience Publishers, Newv York).

This book, to be published in the late sumser of 1960, contains thet®iDs the § per
presented at the First International Space Science Symposium held in Nicid in Nice, France,
Jan. 1960. The papers include the results cbtained by the upper atmosphf >tmosPher research
programs of most of the countriea participating in the ICGY program. ram.

Wright Instruments, Inc., Vestal, Nev York, A Survey of Pressure & Depsii-b Density Sensors
b Agooiated Problens for The FOL Hesp Progrep, Fimel Repart, April 1959:7%% 1999:

A survey of "state of the art" in development of miniature pressure Pressure &
density gensors.

Zelikorf, M., editor, Jhe Threshold of Soace, Pergamon Press, Ltd., New ydr» Nev Yo k, 1957.

Proceedings of Conference on Chiemical Aeronomy at Cambridge, Mass. 1’ I’?‘“' 18 z‘:‘:
1956, sponsored by the Geophysics Research Directorste of the Air Force, ¥ orce, - r k‘13°
Research Center. This b#dk contains papers by most of the active researc® FeSearch vorkers

in the fields of atmospheric composition and photochemistry.
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