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32 AN INVESTIGATION OF THE PROPER TECHNIQUES EMPLOYED

TO PROVIDE STABLE, PREDICTABLE PERFORMANCE, G-M TUBES FOR

S USE AS THE HIGH RANGE DETECTOR oF THE AN/VDR-1, THE TECH-

! NIQUES INCLUDE SPECIAL CATHODE AND ANODE SURFACE TREATMENT

' TO PREVENT SECONDARY EMISSIONS AND RESULTANT SPURIOUS COUNTS

| (INSTABILITY) AND UP-DATED OUTGASSING AND FILLING PRCCEDURES TO
IMPROVE GAS STABILITY AND REDUCE ABSORPTION THEREBY IMPROVING

e b b g w e e

R s

-

. | L YOLTAGE STABILITY,

T O

ONE SET OF ENGINEERING TEST SAMPLES WAS FABRICATED
DURING THE FIRST QUARTER USING 90MG/CM2 WALL MATERIAL.
: TESTS SHOWED THAT PLATEAU CHARACTERISTICS WERE WITHIN
?} SPECIFICATION BUT STARTING VOLTAGE DROPPED APPROXIMATELY
48 30 voLTs,
- IN THE TIME PERIOD OF THIS REPORT A SECOND SET OF
ENGINEERING TEST SAMPLES WAS FABRICATED AND FILLED TO A
STARTING VOLTAGE RANGE oF 430 + 10 vorts, INITIAL TESTS
i DATA INDICATES A TREND TOWARD ACHIEVING THE REQUIRED CRITICAL

PARAMETER OF STARTING VOLTAGE STABILITY,
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N PURPOSE

THIS IS THE SECOND QUARTERLY REPORT UNDER CONTRACT
No., DAABO5-72-C-5862, PRODUCTION ENGINEERING MEASURE FOR
HIGH RANGE GEIGER MUELLER TUBES, THE PURPOSE OF THIS PRO-
GRAM IS TO DEVELOP A PRODUCTYON METHOL AND ASSOCIATED
DOCUMENTATION FOR THE HIGH RANG G-M DETECTOR USED IN THE
i AN/VDR-1 RADIAC EQUIPMENT.

-

¥ DURING THIS REPORTING PERIOD EFFORT HAS BEEN EXPENDED

ON THE FOLLOWING AREAS:
A, REVISION OF FABRICATION PROCEDURE FOR ENGINEERING

TEST SAMPLES.

i B. PREPARATION OF SECOND SET OF ENGINEERING TEST

- SAMPLES,

. C. TesT OF FIRST AND SECOND GROUP OF ENGINEERING
TEST SAMPLES,

D. REVIEW OF TEST DATA,

-1

PREPARATION OF REVISED PRODUCTION PROCEDURES.,
F. PREPARATION OF REVISED G-M TUuPE FABRICATION
PROCEDURE,
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STATEMENT OF THE PROBLEM

THE FABRICATION OF THE HIGH RANGE DETECTOR USED IN
THE AN/VDR-1 EQUIPEMENT HAS PRESENTED SEVERAL DIFFICULT
AREAS OF TUBE PARAMETERS TO BE MAINTAINED AND STABILIZED
OVER THE TUBE LIFE, AS DISCUSSED IN THE PREVJOUS REPORT
THE MOST DIFFICULT PARAMETERS ARE:

1, STARTING VOLTAGE.

2, GAMMA SENSITIVITY,

3, MiNIMUM PULSE AMPLITUDE,

i, RePRODUCIBILITY FROM TUBE TO TUBE.,

THE GAMMA SENSITIVITY IS GIVEN BY THE PHYSICAL SIZE
OF THE DETECTOR ITSELF (F1G. 1 AND PHOTOGRAPH 1) AND WILL
NOT BE DISCUSSED,

THE MINIMUM PULSE AMPLITUDE WAS SHOWN IN THE FIRST
GROUP OF ENGINEERING TEST SAMPLES AS NOT BEING A PROBLEM,

INCLUDED IN THE REVISED FABRICATION PROCEDURE IS o
CONSIDERATION AND ANALYSIS OF THE PHYSICAL PROPERITIES AND % ;
MATERIAL CHARACTERISTICS THAT CONTROL EACH OF THE CRITICAL
PARAMETERS AND IN ADDITION THE REMAINING TUBE PARAMETERS
REQUIRED BY THE SPECIFICATION. EFFECTIVELY THE CONTROL OF |
CRITICAL PARAMETERS REDUCES TO THE TASK OF DEVELOPING THE | |
APPROPRIATE TECHNIQUES FOR:

A. ELIMINATING THE PROBABILITY OF SECONDARY EMISSION

OF ELECTROMS FROM THE CATHODE SURFACE,
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o

B. THE INTRODUCTION OF PROUPER GAS FILL MIXTURE TO
EXHIBIT THE REQUIRED "STARTING VOLTAGE AND TUBE
DEAD TIME,”!

(==

THE APPROACH PURSUED DURING THIS REPORTING PERIOD

r““" -

] CENTERED ON REVISING THE NEEDZD CONTROLS OF THE ABOVE

TECHNIQUES WHILE FABRICATING TUBES OF THE SIZE AND SHAPE

AS SHOWN IN FIGURE 1 AND PHOTOGRAPH 1.

| THE CONTROL OF THE SURFACE OF THE ANODE AND CATHODE

L 1S ACCOMPLISHED BY THE LND PROPRIETARY PROCESS OF PASSIVATING

s THE CATHODE (APPENDIX),

s AFTER THE CATHODE AND ANODE PASSIVIATION THE DETECTORS

f ARE THEN ASSEMBLED USING THE FOSTERITE CERAMICS AND POWDERED

- GLASS. THE ASSEMBLY PROCEDURE IS AS FOLLOWS:

L] 1, CLean ALL compoNenTs PER LND spec, M-900260

- (APPENDIX)

L 2.  PLACE ANODE IN INSULATGR AND PLACE ASSEMBLY IN

| CATHODE,

' 3. PAINT POWDERED GLASS FRIT OVER ANODE INSULATOR
JOINT AND INSULATOR CATHODE JOINT,

4, PLACE IN FIRING FIXTURE AND FIRE IN AIR OVEN

AT A TEMPERATURE oF 600°C,
5.  AFTER FIRST FIRING PLACE REAR INSULATOR INTO

TUBULATION AND PLACE ASSEMBLY INTO CATHODE.
6. REPEAT STEPS 3 AND 4,

! The required values ara Vs = 400 volts, dead tiem = 20usec

e A g WS = s s e+ N s S g« e«

e A ————— et A —— e anti Al it W % 2




THE ASSEMBLED UNITS ARE THEN LEAK CHECKED ON A
HELIUM MASS SPSCTROMETER ACCORDING T0 LND SPECIFICATION
M50CLLUCBA uSING A SPECIAL FIXTURE AS SHOWN IN PHOTOGRAPH
2 ALLOWING MULTIPLE LEAK CHECKING OF THE DETECT®RS., lsine
LND FIXTURE 4130 FIGURE 2 WE CAN NOW LEAK CHECK 10 UNiTs
IN LiTTLE MORE TIME THAN IT PREVIOUSLY TOOK TO LEAK ZTHECK
ONE UNIT, KEEFING IN MIND THE END REQUIREMENT OF A PRO-
DUCTION CAPABILITY AT LOW COST WE ARE ATTEMPTING TO MODIFY
EXISTING FACILITIES, AFTER LEAK CHECKING THE ASSEMBLED
UNITS ARE THEN STORED IN A HEATED DESSICATED CABINET UNTIL
INSTALLED ON THE PUMP,
LND MANUFACTURED 30 UNITS WHILE MAKING THE FIRST
GROUP OF ENINGEERING TEST SAMPLES, THE DISPOSITION OF THESE
UNITS WAS AS FOLLOWS:
12 Un1ts - SERIAL # 27914, 27912, 27908, 27919, 27909,
27925, 27902, 27931, 27918, 27907, 27930,
27928 - WERE SHIPPED AS THE FIRST GROUP OF
ENGINEERING TEST SAMPLES,
4 Units - SeriaL # 27915, 27927, 27929 anp 27328
WeRe SHIPPED TO NUCOk FOR EVALUATION IN PULSED
OPERATION,
2 UN1Ts - SeriaL # 27913 anp 27906 FAILED IMMEDIATELY,
27913 DeveLOPED A LEAK, 27906 wAs BROKEN IN
HANDLING.,

e e
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PHoTOGRAPH 2 - MuLTipLE LEak TesTine MANIFOLD
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SERIAL No.

27973
27922
27929
27923
27920
27904
27911
27927
27926
27917
27924
27906
27916
27910

Vs,

LEAKs
OSCILLATES
Loov
OSCILLATES
OSCILLATES
OsCILLATES
400

500
OSCILLATES
500

400

LEAK

OSCILLATES
400

20V

3206

0oov - eV 700V

2038 5848

FIRST GROUP OF ENGINEERING TEST SAMPLES

FINAL TESTING

TABLE 1.

10.
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OF THE REMAINING TUBES AT LND FROM THE FIRST GROUP OF
ENGINEERING TEST SAMPLES ALL FAILED BY THE END OF THIS
REPGRTING PER:OD. SEE TABLE 1,

THE FINAL TEST DATA SHOWN IN TABLE 1 SHOWS THE IN-
STABILITY OF THE COUNTER WITN REFERENCE TO STARTING VOLTAGE,

INITIALLY THE STARTING VOLTAGE DROPPED APPROXIMATELY
30 voLTS FROM A TIP OFF VCLTAGE OF 375 VOLTS TO APPROXIMATELY
340 VOLTS SEE TABLE 2,

THREE MONTHS LATER THE UNITS REMAINING AT LND WERE ALL
INOPERATIVE WITH STARTING VOLTAGE OF 400 voLTs OR IN
OSCILLATION,

THIS 1S DUE TO IMPROPER QUENCHING WHICH IN THIS CASE
1S CAUSED BY THE ABSORPTION OF THE HALOGEN QUENCH GAS INTO
THE CATHODE AND ANODE, DUE TO THE EXTREMELY LOW HALOGEN
PRESSURE USED (7 TORR) 1T IS NECESSARY TO FURTHER PROCESS
THE INTERNAL ANODE AND CATHODE SURFACE TO REDUCE ITS HALOGEN
ABSOR TION, THIS WAS ACCOMPLISHED WITH THE SECOND GROUP OF
ENGINEERING TEST SAMPLES USING THE FOLLCWING FILL SCHEDULE
ON A SYSTEM AS SHOWN IN FIGURE 3 AND PHOTOGRAPH 3 AND 4,

11,




EVIATION

ERIAL STARTING EROM EQUIRED
ﬁumam VOLTAGE Vs,

. 27914 337 voLTs -53 voLTs
1l 27912 336 -54
2 27908 333 -57
f 27919 333 -57
1 T 27909 331 -59
3 27925 379 -61
! 27902 33€ -54
27931 328 -62
27918 332 -58
27907 327 -63
27930 331 -59
27928 333 -57

B R o S

N re Y M "

o g i co o o g (el R e R4 " 7
4 e

e o 3

o
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! INITIAL STARtING VOLTAGE DROP AND DEVIATION
FROM NORM

1 TaBLE 2

120
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NOTE:

FUSE ON TUBES AND EVACUATE THE MANIFOLD WITH
ROUGHING PUMP, AFTER 5 MINUTES CHECK VACUUM BY
SPARKING.

PLACE LIQUID NITROGEN AROUND COLD TRAP AND
SWITCH MANIFOLD TO HIGH VACUUM PUMPING SYSTEM.
WHEN vacuum 1s LESS THA 2 x 107" TORR sHIFT
OVEN SHIELD UVER THE TUBES AND INCREASE THE
TEMPERATURE SLOWLY (GREATER THAN 30 MINUTES)
uNTIL 400°C, Leave AT THIS TEMPERATURE FOR 48
HOURS AND UNTIL A VACUUM OF 5 x 1077 oN THE
MANIFOLD 1S REACHED., WHEN PROPER VACUUM IS
REACHED, LET OVEN cool To 185°C apMiT 12 TORR

CL, - SOAK FOR ONE HOUR AND LET OVEN COOL TO

ROOM TEMPERATURE AND REMOVE OVEN COVER.
PuMp out CL, For 10 minuTes (<1077 TORR).

SPARK THE CATHODE OF EACH TUBE FOR A PERIOD OF
ONE MINUTE.
Pump ouT For 10 MinuTES (<10 7 TORR),

Puace 3 TORR CL, 1N DETECTOR, CL; SPARK ANODE

AND_CATHODE ONE MINUTE EACH.

Pump out For 10 minuTes (<1077 TORR),

CLOSE HIGH VACUUM PUMPING SYSTEM AND OPEN VALVE
TO FILLING MANIFGLD,

ALL UNDERLINED SEGMENTS ARE DIFFERENT FROM FIRST
FILLING PROZCEDURE.,

13,
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10, ApMiT 7 TORR BROMINE INTO MIXING BOTTLE. ADD NEON
ADMIXTURE TO MIXING BOTTLE To A PREsSURE ofF 500 TORR.
LET BROMINE AND NEON ADMIXTURE SATURATE FOR 5 MINUTES
IN MIXING BOTTLE,
11, LET GAS MIXTURE INTO TUBE MANIFOLD UNTIL PRESSURE IN
peTecTORS 1s 175 TORR,
12, AFTER 5 MINUTES, MELT OFF TWO TUBES AND SIVE TO TEST-
ING FOR EVALUATION,
THe CL, SOAK IS DONE TO FURTHER PASSIVATE THE CATHODE
AND ANODE 7O REDUCE THE HALOGEN ABSORPTION AFTER FINAL FILL.
THIS PROCEDURE HAS BEEN DEVELOPED INDEPENDENTLY BY MARY
DIFFERENT TUBE MANUFACTURERS AND MODIFIED TO SUIT INDIVIDUAL
TUBE APPLICATIONS,
WHEN THE TUBES AND MANIFOLD ARE BEING PUMPED AND BAKED,
HEATER TAPE IS PLACED AROUND THE MIX BOTTLE AND FILLING
MANIFOLD. THIS IS THEN PUMPED AND BAKED WITH THE TUBES.

14,
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Hanifold

VaCUum Gauge
Type CIC 1

PHOTOGRAPH 3 - PUMPING SYSTEM
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CHLORINE PROCESSING

THE ELECTRONIC CONFIGURATIONS OF THE HALOGENS ARE
LISTED IN TABLE 3. EACH OF THE HALOGENS DIFFERS FROM
THE INERT GAS THAT FOLLOWS IT IN THE PERIODIC SYSTEM BY
HAVING ONE LESS ELECTRON IN ITS BALANCE SHELL. THESE
ELEMENTS ARE ALL NONMETALS, SINCE THE ATOMS HAVE A STRONG
TENDENCY TO ATTAIN THE STABLE INERT GAS CONFIGURATION (AND
AN OXIDATION STATE OF -1) EITHER BY TAKING UP AN ELECTRON
FROM AN ATOM OF A METALLIC ELEMENT TO FORM A SINGLY CHARGED
NEGATIVE ION, OR BY SHARING ELECTRONS WITH ELEMENTS WHOSE
TENDENCY TO RELEASE ELECTRONS IS NOT SUFFICIENTLY GREAT TO
ALLOW ELECTRON TRANSFER,

UNDER ORDINARY CONDITIONS ALL THE HALOGENS FORM DIATONIC
MOLECULES., THIS IS A RESULT OF THE FACT THAT BY SHARING A
SINGLE PAIR OF ELECTRONS BETWEEN THEM TWO HALOGEN ATOMS
ATTAIN STABLE CONFIGURATIONS OF MINIMUM ENERGY,

THE HALOGENS HAVE VERY LITTLE TENDENCY TO LOSE ELECTRONS
TO FORM POSITIVE IONS. THIS RELUCTANCE TO FORM POSITIVE IONS
IS UNDERSTANDABLE IN TERMS OF THE HIGH 1ONIZATION POTENTIALS
OF THESE ELEMENTS AS SHOWN IN TABLE 4. THE INTERMOLECULAR
FORCES IN THE FREE HALOGENS ARE VERY WEAK AND EACH SUBSTANCE
1S HIGHLY VOLATILE, THIS IS SHOWN IN THE BOILING AND FREEZING
POINTS OF THE HALOGEN (TABLE 5 ),

AT ROOM TEMPERATURE CHLORINE IS A GREENISH YELLOW GAS,
BROMINE IS A DEEP BROWNISH LI1QUID WHICH READILY VOLATILIZES TO

A REDDISH BROWN VAPOR, DROMINE IS ONE OF ONLY TWO ELEMENTS WHICH

ARE LIQUID AT ROOM TEMPERATURE.

18,




ELEMENT

CL
Br

CL
Br

1 2 3 4 5 6
SP SPD SPDF SPD 5P

25

26 25

26 2610 25

26 2610 26 10 25

N N NN

ELecTRON CONFIGURATIONS OF HALCGENS

TABLE 3

For THE 7/TH VALENCE
L

For 1 ELECTRON ECTRON

18.6 184,26
12.96 113.7
11.80 - - -
10.6 - - -

fon1zATIONS PoOTENTIALS (VOLTS)

TABLE 4
19.

e e e e e A

L i e A =




CHLORINE REACTS DIRECTLY WITH ALL THE METALS FOR FORM
METAL HALIDES. BROMINE WHICH HAS LESS ATTRACTION FOR ELECTRONS
THAN CHLORINE IS LESS REACTIVE AND FORMS METAL HALIDES WITH
ALL. EXCEPT THE VERY NOBLE (UNREACTIVE) METALS.

SINCE THE ELECTRON AFFINITIES OF THE HALOGENS DECREASE
IN THE ORDER F>CL>BR>I, CHLORINE HAS LESS TENDENCY THAN
BROMINE TO BE COVALENT. THE CXIDIZING STRENGTH OF THE HALOGEN
DECREASES IN THE ORDER F2>CL2>BR2>I2 IT IS NOT SURPRISING THAT
THE REACTION OF CHLORINE WITH A METAL CAPABLE OF ASSUMING
MORE THAN ONE OXIDATION STATE RESULTS IN THE FORMATION OF A
CHLORIDE CORRESPONDING TO ONE OF THE HIGHER OXIDATION STATES.

PREPARATION OF THE SECOND GROUP OF ERGINEERING TEST SAMPLES

COMPONENTS FOR THE SECOND GROUP OF TWELVE (12) ENGINEER-
ING TEST SAMPLES WERE ORDERED AND RECEIVED, '
THE COMPONENTS INCLUDE!:
. CATHODE (MACHINED PART).
. ANODE (MANUFACTURED AT LHND),
. ANODE BEAD (MANUFACTURED AT LKD),

. ReAr insuLaTorR (Duco Ceramics),
. GLAss TuBuLATION (LND COMMERCIAL PRODUCT),
. GrounD sTrAP (LND COMMERCIAL PRODUCT).
THE ABOVE COMPONENTS ARE SHOWN IN PHOTOGRAPH 1 AND

1
2
3
4, FroNT 1nsuLATOR (Duco Ceramics),
5
6
/

Ficure 1,
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1.

8, Anobe PiN (LMD coMMERCIAL PRODUCT).

Powperep GLAss {LND COMMERCIAL PRODUCT),

ALL ITEMS WERE INSPECTED ACCORDING TO LMD INCOMING
INSPECTION PROCEDIRES TO INSURE THAT COMPONENTS WERE THE
PROPER MATERIAL AND WITHIN THE TOLERANCES REQUIRED IN OUR
BASIC ENGINEERING DRAWING AND REQUIREMENTS SET DOWN IN THE
HIGH RANGE G-M COUNTER SPECIFICATION,

THE TUBES WERE FABRICATED USING THE PROCEDURE DESCRIBED

EARLIER,
TES 0 R PPLES

THE SECOND GROUP OF TUBE SAMPLES (12) WERE TESTED FOR
THE FOLLOWING CHARACTERISTICS:

STARTING VOLTAGE (ROOM, ELEVATED, AND REDUCED
TEMP, ),

PuLse HE1GHT (ROOM, ELEVATED, AND REDUCED TEMP,)
PLATEAU CHARACTERISTICS (ROOM TEMPERATURE).
PLATEAU CHARACTERISTICS AT ELEVATED AND REDUCED
TEMPERATURE,

RISE TIME AND DEAD TIME CHARACTERISTICS,
BAcKkGROUND,

CAPACITANCE,

LINEARITY,

BETA SENSITIVITY.

THE TEST DATA AND PRELIMINARY CONCLUSIONS FOR EACH

TEST IS PRESENTED IN THE FOLLOWING TEST SUMMATIONS,
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THE DETECTORS WERE INITIALLY FILLED TO A STARTING
voLTAGE OF 420 + 10 viLTs. THE VsS. REMAINED BASICALLY
CONSTANT AFTER TIP OFF FOR A PERIOD OF 2L HOURS.

ALL OF THE SAMPLES TESTED FAILED THE STARTING
VOLTAGE SPECIFICATION, NONE OF THE SAMPLES TESTED FAILED
THE PULSE HEIGHT AT 500 vOLT REQUIREMENT,

THE PLATEAU DATA WAS TAKEN AS SHOWN IN TABLE 5. ALL
OF THE DETECTORS HAD A PLATEAU sLopE oF <157/100 voLTs AND
PLATEAU LENGTH ofF >200 voLTs,

THE PLATEAU DATA WAS NOT TAKEN IN A FIXED FIELD UNDER
EXACTING CONDITIONS THEREFORE THE COUNT RATE CANNOT BE RE-
LATED TO A RADIATION FIELD,

THE PLATEAU TEST WAS PERFORMED 1 MONTH LATER TO
DETERMINE THE DROP IN STARTING VOLTAGE IF ANY AND THE CHANGE
IN PULSE HEIGHT AT 500V ONE MONTH AFTER PREVIOUS TEST. ALL
THE DETECTORS EXHIBITED APPROXIMATELY THE SAME STARTING
VOLTAGE AS WHEN TESTED ONE (1) MONTH PREVIOUSLY, THE PULSE
HEIGHT AT 500 voLTS WAS WITHIN .HE REQUIRED 30 % 5 voLTs.

22,
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VOLTAGE
Serial Numper 550 600 650 700

211234 533 5524 6327 6208 CPM

211259 7461 7770 7898 8022 CPM

| 211241 4662 4962 5028 5227 CPM
211250 4332 4pk2 4662 4662 CPM

} 211240 4330 4422 4490 4580 CPM
211252 5557 5664 5882 6110 CPM

| 211254 4600 4872 4642 4924 CPM
211245 5021 5092 5362 5572 CPM

3 211239 4330 4508 4677 4721 CPM
3 211251 4510 4660 4672 4760 CPM
211244 4S5 4102 4209 4270 CPM

211246 4302 5160 5262 5379 CPM

PLATEAU CHARACTERISTICS OF SECOND SET OF
ENGINEERING TEST SAMPLES

i TABLE 5

IR
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THE TEMPERATURE COEFFICIENT OF THE GEIGER THRESHOLD
1S SHOWN IN TABLE 7. THE AccepPTABLE RATE 1s 0,05 voLts
PER DEGREE F.,

As CAN BE SEEN FROM TABLE 7 ONLY ONE (1) DETECTOR
WOULD HAVE NOT MET THE SPECIFICATION oF 0,05 voLTs PER
DEGREE F.

FIGURE 4 IS A SAMPLE OF THE PLATEAU DATA AND STARTING
VOLTAGE CHARACTERISTICS AS GIVEN IN TABLE 5,

TABLE 5 ILLUSTRATES THE TEST RESULTS DEMONSTRATING THE
INITIAL STARTING VOLTAGE AND PULSE AMPLITUDES MEASUREMENTS,
A SIMILAR SERIES OF MEASUREMENTS WERE CONDUCTED ON THE SAME
TUBE SAMPLES IN EXCESS OF ONE MONTH LATER (TaBLE 8), IT caN
BE SEEN THAT NO SIGNIFICANT VARIATION HAS OCCURRED IN EITHER
THE STARTING VOLTAGE OR THE G-M TURBE PULSE AMPLITUDE DURING
THE INITIAL HOLDING PERIOD,

TABLE 5 ILLUSTRATES THE INITIAL PLATEAU CHARACTERISTICS
OBTAINED ON THE TEST SAMPLE USING THE STANDARD TEST CIRCUIT
AS SHOWN, INITIAL MEASUREMENTS EXHIBIT PLATEAU LENGTH AND
SLOPE CHARACTERISTICS THAT ARE WITHIN THE REQUIREMENTS SET
DOWN IN Spec, SCS-415A,

21,
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E: | BERIAL §TARTING ggXéA égslksn EEE%ET AT EEX#A égulksn
; 211234 417 voLTs +17 voLTs 31 voLTs 0K
3 211259 423 voLTs +23 voLTS 31 voLTS 0K
; 211281 425 vouTs +25 voLTS 31 VoLTS 0K
3 211250 425 voLTs +25 VoLTS 31 voLTS 0K
t 211240 432 voLTs +32 VOLTS 31 voLTs 0K
K 211252 427 vouTs +27 voLTs 31 voLTs CK
E 211254 415 voLts +15 voLTS 31 voLTs OK
? 211245 433 voLTs +33 VoLTS 31 voLTS 0K
211239 430 voLts  +30 voLts 31 voLTs 0K
3 211251 422 voLTs +22 VOLTS 31 voLTs 0K
; 211244 415 voLTs +19 voLTS 31 voLTs 0K
4 211246 426 voLTs +26 voLTS 31 voLTs oK
E? STARTING VOLTAGE AND PULSE HEIGHT DEVIATION

%5 | TABLE 6

3 25,




SerIAL NUMBER 75 100 160 0 -50 .=mp, Decree F
211234 417V .OBTEMPE?6§URE COEFFICTBET VoLts/DeGREE F
211159 423y 0 01 05 .03
211241 425v .04 03 04 .04
211250 425v .02 .02 .03 .05
211240 432y .04 .03 01 0
211252 427v 0 0 01 .02
211254 415V 0 .04 .05 .02
211245 433v .05 0 02 .04
211239 430V 01 .05 08 .1
211252 422v .02 .03 04 .01
211244 419v .01 .02 01 .01
211246 426V 01 .03 05 .01

TEMPERATURE COEFFICIENT OF GEIGER THRESHOLD

TABLE 7
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FIGURE 4

TEST CIRCUIT FOR DATA SHOWN IN TABLES 5,6 and 8
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Note - Vs measures at 1 volt pulse Ht.

l,“:::::;f__q/\ﬂngﬂy‘s ]
|
|
|

Test Instruments

Fluke Model 4128 supply.
Tektronix Model 531A Oscilloscope

Sensitive Research Mode) ESC Electrostatic Voltmeter
Cs137 Source.

Baird Atomic Model 135 Scaler Timer.

(240 - WICN CIe
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FIGURE 5

TEST CIRCUIT FOR PLATEAU CHARACTERISTICS
AND STARTING VOLTAGE OVER TEMPERATURE
RANGE -50°F to +160°F.
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| Test Instruments ‘
* {
1. Fluke Model 4128 Supply i
2. Tektronix Model 531A Oscilloscope :
3. Sensitive Research Model ESD Electrostatic Voltmeter
4, Cs!37 Source. :
5. Baird Atomic Model 135 Scaler Timer. ;
6. Tenny Temperature Chamber. ;
j
§
’\
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211234
211258
211241
211250
211240
211252
211254
211245
211239
211251
211244
211246

STARTING
YoLTAGE

421 voLts
429 voLts
429 voLts
426 voLts
435 voLTs
432 vouts
408 voLts
437 voLts
432 voLts
426 voLts
422 voLts
430 voLts

et ihnen i o
Vs oy
+21 VOLTS 31 voLts
+29 voLTS 31 voLTs
+29 voLTS 31 voLts
+26 voLTS 31 voLTts
+35 voLTs 31 voLTs
+32 VOLTS 31 voLTs
+8 VOLTS 31 voirts
+37 VOLTS 31 voLTts
+32 voLTs 31 voLts
+26 voLTS 31 voLts
+22 VOLTS 31 voLts
+30 voLTs 31 voLts

TABLE 8

29,

STARTING VoLTAGE AND Puise HeiGHT DeviATION

DEVIATION

ro REQuIRED

0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K

s A e




3.2,2

3.3.2

Cs.137
85 Kev
129 Kev
187 Kev
222 Kev

3,3,3

AS CAN BE SEEN INITIAL TESTS SHOW THE UNITS TO HAVE
STABLE CHARACTERISTICS WITH THE EXCEPTION OF SERIAL NUMBER
211239 WHICH FAILED TO MEET THE LOW TEMPERATURE REQUIREMENT,

THESE UNITS ARE NOW BEING AGED IN A HIGH RADIATION FIELD
AND WILL BE TESTED PERIODICALLY,

IN REVIEWING THE SPECIFICATIONS OF THE SCS-415A THE
FOLLOWING HAS BEEN ACCOMPLISHED,

3.2.1,1 THE WALL oF -THE G-M TuBE Is 446 STAINLESS

STEEL WITH A NOMINAL DENSITY OF 30.0 Ma/cM?,
THE GAs FILL OF NEON & HALOGEN ADMIXTURE WAS
08.67 Ne, 1.4% Br 10 A PrREssure To 175 TORR.
COMPLETE ENERGY DEPENDENCE TESTS WERE NOT
MADE, TWO SAMPLES FROM THIS GROUP WERE

SENT To NUCOR AND THE FOLLOWING DATA WAS
OBTAINED.

IHBE"#%ELAléys RESPONSE

ﬁ R
PRES? kﬁ XS Espogse

Cs 157
l.l 85 Kev 1.05
.95 129 Kev .88
1,07 187 Kev 1.0
1.1 222 Kev 1.05

THE GAMMA SENSITIVITY TEST WAS CONDUCTED AT
NUCOR oN FOUR SAMPLES AND THE FOLLOWING DATA
WAS OBTAINED usinG Cs 137,

30!




GAaMMA RESPONSE

WAV R, st
-

[N—

G AR e T

- 29257 1.1 1.0

29255 1.1 0.90

: 29237 1.0 0,91
29248 1.13 0.95

RIS AI A AGAIHA
t

MORE DETAILED TESTS ARE BEING CONDUCTED.
3.3.5.1.1 THE BETA SENSITIVITY T0 BismutH 210 HAS NOT

i

BEEN MEASURED. LND HOPES TO QET DATA FROM
; THE LABORATORY (CSTA,USAECOM) SOURCE FOR
! l THIS GROUP OF ENGINEERING TEST SAMPLES,

gAY
-

| 3.3.3.2 DUE TO THEIR CONSTRUCTION THE DETECTORS ARE
. TOTALLY INSENSITIVE TO LIGHT.

RPRVRR IF A ©

:} 3.3.3.3, THIS TEST WAS ‘NOT CONDUCTED ON THIS GROUP OF
ENGINEERING SAMPLES.
i 3.3.3.4 HYSTERESIS MEASURFAENTS WERE NOT CONDUCTED

ON THIS GROUP OF ENGINEERING TEST SAMPLES.
3 3.3.3.5 THE SENSITIVITY STABILITY HAS NOT BEEN
COMPLETED SINCE IT TAKES 5000 HRrs.

2 3.3,3.6 THE TEMPERATURE COEFFICIENT OF THE 6-M TUBES
WERE MEASURED AS SHOWN IN TABLE. /.

3 3.3.3.7 THE BACKGROUND COUNT RATE WAS MEASURED IN A

: NUCLEAR RADIATION SHIELD CONSISTING oF 50MM oF
%‘ LEAD AS AN INNER SHIELD AND 5MM OF ALUMINUM AS

: AN OUTER SHIELD. ALL THE DETECTORS MEASURED HAD
! A BACKGROUND COUNT RATE ofF <2CPM (TaBLE 9.)




SERIAL No, BackGROUND
211234 1.9 CPM
211259 2.0 CPM
211241 1.7 CPM
211250 1.8 CPM
211240 1.7 CPM
211252 1.6 CPM
211254 1.5 CPM
211245 1.7 CPM
211239 1.8 CPM
211251 1.5 CPM
211244 1.8 CPM
211246 1.4 CPM

BackGROUND CounT RATE ON THE SecoND SET oF

EQUIRED

2 CPM Max,
2 CPM Max,
2 CPM Max.
2 CPM Max.
2 CPM Max,
2 CPM Max.
2 CPM Max.
2 CPM Max.
2 CPM Max.
2 CPM Max,
2 CPM Max,
2 CPM Max,

ENGINEERING TEST SAMPLES

TABLE 9
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211234
211259
211241
211250
211240
211252
211254
211245
211239
211251
211244
211246

1.8 pF
1.7 pF
1.9 pF
1.7 pF
1.8 pF
1.9 pF
1.8 pF
1.7 pr
1.9 e
1.8 pr
1.7 prF
1.7 pF

MiN., ALLOWABLE

CAPACITANCE

3 + 10Z pF Max,
3 £ 10%Z pF Max.
3 + 107 pF Max
3 £ 107 pF Max
3 + 10 pr Max
3 + 107 pF Max
3 + 107 pF Max
3 + 102 pF Max
3 £ 107 pF Max
3 + 107 pr Max
3 £ 107 pF Max
3 £ 107 pF Max

Tuse CAPACITANCE OF THE SECOND SET OF

ENGINEERING TEST SAMPLES

TasLE 10

33,
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3.4(2

3.4,3

THE TUBE CAPACITANCE WAS MEASURED ON EACH DE-
TECTOR AND ALL UNITS MEASURED <2pf (TABLE 10D,
THE RESPONSE CHARACTERISTICS MEASURED WERE:

1, GEIGER THRESHOLD.

2, TEMPERATURE COEFFICIENT,

3, GEIGER THRESHOLD TO KNEE,

4, OPERATING POINT,

5. PLATEAU LENGTH,

6. PLATEAU SHAPE,

THE GEIGER THRESHOLD DID NOT MEET THE REQUIRE-
MENTS SINCE IT WAS FILLED TO START AT 450 + 10
voLTs NoT 400 voLTs.

THE TEMPERATURE COEFFICIENT HAS BEEN PREVIOUSLY
DISCUSSED AND ALL TUBES MET THIS REQUIREMENT
EXCEPT ONE.

THE GEIGER THRESHOLD TO KNEE RESPONSE WAS MEASURED
ON THE SECOND GROUP OF ENGINEERING TEST SAMPLES
AND FOUND TO BE WITHIN SPECIFICATION,

THE PLATEAU OF EACH DETECTOR IS SUCH THAT THE
CPERATING POINT OF 500 voLrs + 2 1/2 was MET FOR
EVERY DETECTOR,

THE PLATEAU LENGTH FOR EACH DETECTOR WAS MEASURED
TO BE GREATER THAN 200 voLTs.

THE PLATEAU SLOPE MEASURED BETWWEN U45G AnD 550
voLTS WAs <157/100 voLTS FOR EACH DETECTOR,
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SeriAaL Mo,  Rise TiMe Riserie DEVIATION

211234
211259
211241
211250
211240
211252
211254
211245
211239
2112%1
211244
211246

MAX:

buskec, 5 usec.
Yuskec, 5 wsEC,
4usec, 5 wsEc,
3uSEC, 5 ®sEC,
SusEC, 5 »sEC,
busec 5 wSEC,
SusEC, 5 ®SEC,
huskec, 5 uSEC.
3usEc, 5 uskc,
SusEC, 5 wSEC.,
Quskec, 5 uSEC,
Yusec, 5 wsEC,

PuLse Rise TwmiE FOR THE SECOND SET OF ENGINEERING

TesT SAMPLES

TaBLE 11

35,
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SEriAL No,  Deap TimMe

211234
211259
211241
211250
211240
211252
211254
211245
211239
211251
211244
211216

17 wsec.,
13 wusec.
19 wsec,
20 wusec,
17 wsec,
20 usec,
19 usec,
19 wusec.
20 wsec,
19 wsec.
20 usec,
18 wsec,

Max., ALLOW

Deap |1ME DEVIATION

20 wsec,
20 usec,
20 eskec.
20 wsec,
20 wsEc,
20 vsEec,
20 wskec,
20 vsec,
20 wsEec,
20 usec,
20 wsec,
20 wsEc,

PuLse Dzap TiMe For THE Seconp SeT of

ENGINEERING TEST SAMPLES

TaBLE 12
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3.4.4,

3.4.4.1

3.4.4.2

304.4'3

3'4"4.4

3.4.5

3.5

3.6

3'7

3.8

3.9

THE PULSE SHAPE WAS MEASURED FOR EACH DETECTOR,

ALL THE UNITS EXHIBITED CLEAN PRECISE PULSES.

THE PULSE RISE TIME FOR EACH DETECTOR WAS MEASURED
To BE <5 MICROSECONDS (TABLE 11).

THE PULSE DEAD TIME WAS MEASURED TO BE APPROXIMATELY
20 MicrosecoNDs., (TaBLE 12)

THE HALF AMPLITUDE RECOVERY TIME AS MEASURED

AND FOUND TO BE APPROXIMATELY 30 MICROSECONDS.

THE PULSE AMPLITUDE WAS MEASURED AT 500 voLTS AS
SHOWN IN TABLE 6 aND Foundp To BE 30.0 £ 5 voLTs,
THE RESPONSE LINEARITY WAS MEASURED ON ONE DETECTOR
TO BE SHOWN IN FIGURE b,

THE SERVICE CONDITiONS WERE NOT TESTED ON THE
SECOND GROUP OF ENGINEERING TEST SAMPLES.

THE BURN IN IS BEING CONDUCTED ON THE SECOND

GROUP OF ENGINEERING TEST SAMPLES,

MATERIAL PREPARATION 1S DESCRIBED IN THE EARLIER
PORTION OF THIS REPORT.

EACH TUBE HAD A SERIAL NUMBER MECHANICALLY SCRIBED
ON THE CATHODE SURFACE.

A CALIBRATION SYSTEM IS ESTABLISHED AT LND AND wAs
DESCRIBED WITH ENCLOSURES IN THE PREVIOUS QUARTERLY
REPORT,
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4,5

ENYIRONMENTAL TESTS

A,

B,

C.

D,

E.

Fi

ALL THE UNITS WERE PLACED IN A BELL JAR
WHICH WAS PUMPED TO A VACUUM ofF 10 “TORR,
THIS TEST WAS REPEATED 25 TIMES WITH NO ILL
EFFECT ON THE TUBES.
EACH UNIT WAS SUBJECTED TO 175°F AS SHOWN IN
TABLE 7 WITH NO ILL EFFECT,
EACH UNIT WAS SUBJECTED TO -50°F AS SHOWN IN
TABLE 7. ONLY SERIAL NUMBER 211239 FAILED
AT -50°F,
HUMIDITY TESTS WERE NOT CONDUCTED ON THE SECOND
GROUP OF ENGINEERING TEST SAMPLES,
FUNGUS TESTS WERE NOT CONDUCTED ON THE SECOND
GROUP OF ENGINEERING TEST SAMPLES,
VIBRATION AND SHOCK.
SAMPLE COUNTERS WERE SENT TO NUCOR AND THE
FOLLOWING DATA WAS OBTAINED:
Tuses TESTED IN AN/VDR-1 CIRCUIT AND SUBJECT
T0 2,2 6'S VIBRATION, ,030 AMPLITULDE For 100 R,
REFERENCE READINGS OBTAINED IN 6 R/HR Co®°
RADIATION FIELD,

CALIBRATION

SErIAL Numper ~ DBerFore VIBRRATION — AETER VIBRATION

29257
29255
29237
29248

S a MGG TN e

6.0 R/HR 6.2 R/HR
6.0 5.9

6.0 No READING
6.0 6.2
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THE FOUR SAMPLES WERE EXPOSED TO THE STANDARD LOW

FREQUENCY (55 Hz) 2.2 G'S viBrATION FOR 100 Hours. THREE

OF THE FOUR SAMPLES REPRODUCED WITHIN THE LIMITS OF EX-
> PERIMENTAL ERROR OF THE ORIGINAL REFERENCE READINGS. ONE
ﬁf | TUBE FAILED DURING VIBRATION AS A RESULT OF A DAMAGED GLASS
i TO METAL SEAL. IN TESTING OF THE INSTRUMENT THE TUBE EX-
5 | PERIENCED RESONANT FREQUENCIES THAT DAMAGED THE TUBULATION.
THIS WAS DUE TO IMPROPER MOUNTING IN THE INSTRUMENT.

- CONCLUSION

THE INSTABILITY OF THE FIRST GROUP OF ENGINEERING TEST

LR Tf“-.«

SAMPLES WAS EVIDENT FROM SEVERAL OF THE TESTS CONDUCTED. IT
WAS OBSERVED THAT THE STARTING VOLTAGE SHOWED A CONTINUAL DE-

e
AN

CREASE WITH EXTENDED TIME WHICH ULTIMATELY MANIFESTS AS CON-

e
Bl

% f TINOUS DISCHARGE, SPURIOUS COUNTS OR OSCILLATION AND LEAKING
TUBES.

FROM THE DATA RESULTS SHOWING GRADUAL DEGRADATION OF
PERFORMANCE IT IS EVIDENT THAT THE QUENCHING AGENT IN EACH

OF THESE UNITS HAS BEEN EITHER CONTAMINATED OR ABSORBED.

3 THE SECOND GROUP OF ENGINEERING TEST SAMPLES WERE FABRI-

i% CATED USING THE PROCEDURE REPORTED. [HE AIM OF THE SECOND

; GROUP WAS TO ELIMINATE STARTING VOLTAGE INSTABILITY AND ACHIEVE
PULSE HEIGHT AND GAMMA RESPONSE PARAMETERS WITH TIME AND ENVIRON-
MENTAL EXTREMES.,

40,
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ANALYSIS OF THE DATA OBTAINED IN TESTING THE SECOND
E GROUP OF ENGINEERING SAMPLES INDICATES THAT THE STARTING
VOLTAGE CORRECTICN IN THE ASSEMBLY PROCEDURE WAS APPROXI-
MATELY CORRECT., THE STARTING VOLTAGES RANGED FRoM 417 To
433 voLTs INITIAL, THIS LEVEL WILL PERMIT SOME DECREASE
IN STARTING VOLTAGE AS IS NORMALLY OBERVED IN G-M TUBE AND

WILL STILL PERMIT EXTEMDED USEFUL LIFE IN THE AN/VDR-1

EQUIPMENT.
THE PLATEAU LENGTH MEASUREMENTS WERE MADE MAINLY AS

3 A REFERENCE TO OBSERVE THE EXTENT OF THE TUBE PLATEAU

LENGTH.,
THE MAXIMUM PLATEAU LENGTH REQUIRED FOR AN/VDR-1
| OPERATION 15 600 voLTS MAXIMUM., ALL TUBES HAD SUFFICIENT
. PLATEAU LENGTH,
RESULTS OF TESTING CONDUCTED BY NUCOR IN THE AN/VDR-1
EQUIPMENT INDICATED THAT THE TUBE OVER A 45 DAY PERIOD
OPERATES SATISFACTORILY, THE CALIBRATION TEST REVEALED

PR
SRR
JRec . 5

S,

THAT ALL TUBES CALIBRATED WHEN OPERATED IN THE AN/VDR-1

id
=N
3
Rix
&
2,

OVER THE REQUIRED RANGE OF OPERATION, THIS REQUIRED THAT THE

TUBES BE OPERATED IN THE DC RANGE (1R/HR,) AND WITH A SUPER-
IMPOSED HIGH VOLTAGE PULSE (IN THE 10,100 anp 1000 R/HR. RAeES).
SATISFACTORY TRACKING AND CALIBRATION ACCURACY WAS OBTAINED

WHEN EACH TUBE WAS STANDARDIZED AT €07 oF FS ON EACH RANGE.
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VERIFICATION OF STARTING VOLTAGE STABILITY WAS CON-
DUCTED OVER A 40 DAY PERiOD. THE RESULTS OF THIS TEST
ARE NOT YET CONCLUSIVE; THE TEST WILL BE CONTINUED TOWARD
OBTAINING EXTENDED LIFE DATA AND A 6 MONTH STABILITY INDEX,

THE DEPENDENCE OF STARTING VOLTAGE ON AMBIENT TEM-
PERATURE WAS MEASURED. THE TUBES WERE OPERATED AT THE
REQUIRED TEMPERATURE EXTREMES AND STARTING VOLTAGE VARIA-
TION OBSERVED. THIS WAS CHECKED IN THE AN/VDR-1 circuir,
IT 1S TO BE NOTED, HOWEVER, THAT SEVERE TEMPERATURE DE-
PENDENCE HAS BEEN OBSERVED ON OTHER SAMPLES AND ADDITIONAL
TESTING IS REQUIRED AS THE TUBES AGE BEFORE SIGNIFICANT
CONCLUSIONS CAN BE DRAKN,

FURTHER TESTING OF THE SECOND GROUP OF ENGINEERING
TEST SAMPLES 1S REQUIRED BEFORE A NEW MANUFACTURING PRO-
CEDURE IS DRAWN UP FOR THE THIRD GROUP OF ENGINEERING TEST
SAMPLES,
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Pr.oGrAM FOR THIRD QUARTER

ALTHOUGH ALMOST ENOUGH DATA IS AVAILABLE PRESENTLY
TO COMPLETE A PRELIMINARY DESIGN FOR THE “THIRD GROUP OF
ENGINEERING TEST SAMPLES” THE FOLLOWING CHARACTERISTICS
3 WILL BE FURTHER EVALUATED IN THE THIRD QUARTER BEFORE WORK
BEGINS ON THE THIRD GROUP OF ENGINEERING TEST SAMPLES.

COMPLETE ANALYSIS OF STARTING VOLTAGE
DEVIATION WITH TIME.

STARTING VOLTAGE SHIFT WITH TEMPERATURE.
ANALYSIS OF BETA SENSITIVITY,

ANALYSIS OF OPERATION AFTER EXTENDED PERIODS
IN HIGH RADIATION FIELDS,

AFTER THOROUGH ANALYSIS OF THE ABOVE DATA AND AN INTER-
FACE WITH THE GROUP AT ForT MonmouTH ANp NUCOR, LND wiLL
: DESIGN A NEW PUMP AND FILL SCHEDULE AND MANUFACTURE THE
“THIRD GROUP OF ENGINEERING TEST SAMPLES”,
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Appenpix 1

OXYGEN FIRING PROCEEDURE

Take chemically cleaned and etched components
and place them in vacuum firing jar.

Pump down to 10-6 torr.

Activate RF generator and heat components to
900°cC.

When al1 components have been thoroughly out-
gassed admit ultra pure oxygen (760 torr) and
keep heat on for 1 minute. .

Allow to cool in oxygen atmosphere,
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APPENDIX 2

GLOSSARY

AVALANCHE THE CUMULATIVE PROCESS IN WHICH CHARGED
PARTICLES ACCELERATED BY AN ELECTRIC FIELD PRODUCE ADDI-
TIONAL CHARGED PARTICLES THROUGH COLLISION WITH NEUTRAL

GAS MOLECULES OR AToMs, (FRoM IEEE StanDARDS PuBLICATION
160)

BackgrounD Counts ~ (RADIATION CoUNTERS). COUNTS CAUSED

BY RADIATION COMING FROM SOURCES OTHER THAN THAT TO BE
MEASURED, (Fro [EEE StanparDs PusLicaTioN 160).

Count (RaDpiATION COUNTERS). A SINGLE RESPONSE OF THE
COUNTING SYSTEM., SeE atso TuBe Count. (From IEEE STANDARDS
PusLicaTionN 160),

CounTER TUBE, EXTERNALLY QUENCHED A RADIATION COUNTER

TUBE THAT REQUIRES THE USE OF AN EXTERNAL QUENCHING CIRCUIT
TO INHIBIT RE-IGN1TION, (FrRoM IEEE StANDARDS PusLicaTIiON 160).

CounTER TURE, GAS-FILLED, RADIATION A GAS TUBE USED FOR

DETECTION OF RADIATION BY MEANS OF GAS IONIzZATION (FrRom IEEE
StaNDARDS PuBLicaTION 160),
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CountER Tume, GAs-FLow A RADIATION -COUNTER TUBE IN WHICH
AN APPROPRIATE ATMOSPHERE IS MAINTAINED BY A FLOW OF GAS
THROUGH THE TuBE. (From IEEE StanpaArDs PusLicaTion 160),

CounTER TuBE, GEIGER-MuLtER. A RADIATION-COUNTER TUBE OPER-

! ATED IN THE GEIGER-MULLER REGION, (FRom IEEE StanpDARDS PuBLI-
caTIioN 160,)
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CounteER TuBe, SELF-QUENCHED A RADIATION-COUNTER TUBE IN

WHICH RE-IGNITION OF THE DISCHARGE IS INHIBITED BY INTERNAL

P N AV

PRocESSES, (FroM IEEE StanparDs PusLicaTion 160).

i Countine EFFIcIENCY (RAaDIATION CoUNTER TUBES) THE RATIO OF THE
NUMBER OF COUNTS TO THE TOTAL NUMBER OF IONIZING PARTICLES OR
QUANTA ENTERING THE SENSITIVE VOLUME WHEN THE COUNTING RATE IS

Pt

SO LOW THAT THE DEAD TIME CORRECTION IS UNNECESSARY,

g .
Sy g

CounTING RATE VERsus VoL TAGE CHARACTERISTIC  THE RELATION BE-

TWEEN COUNTING RATE AND VOLTAGE APPLIED TG A RADIATION-COUNTER

ST

. TUBE FOR CONSTANT RADIATION INTENSITY.(FroM IEEE StanpARDS
5 PuLicaTion 160)

3 DEaD TIME (RapiaTION COUNTERS) THE TIME INTERVAL AFTER THE
g START OF AN ESSENTIALLY FULL AMPLITUDE PULSE, DURING WHICH
A RADIATION COUNTER IS INSENSITIVE TO FURTHER IONIZING EVENTS.

ST

SEE ALSO Recovery TIME,
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EFe1cieNcy  (Rapiation CounTer TuBes) THE PROBABILITY THAT
A TUBE COUNT WILL TAKE PLACE WITH A SPECIFIED PARTICLE OR
QUANTUM INCIDENT IN A SPECIFIED MANNER, (FRoM IEEE StANDARDS
PusLIcATION 160),

Gas AMpLIFICATION (RAaDIATION-CoUNTER TuBes) See Gas MuLTi-
PLICATICGN FACTOR,

Gas MurtipricaTioN FacToR (RAapiATION CounTER TuBES) THE RATIO

OF 1) THE CHARGE COLLECTED FROM THE SENSITIVE VOLUME TO 2) THE
CHARGE PRODUCED IN THIS VOLUME BY THE INITIAL IONIZING EVENT.

GercER-MuLier RegioN (RADIATION CouNTER TuBES) THE RANGE OF APPLIED
VOLTAGE IN WHICH THE CHARGE COLLECTED PER ISOLATED COUNT IS IN-
DEPENDENT OF THE CHARGE LIBERATED BY THE INITIAL IONIZING EVENT

(From IEEE StanpARDS PusLicaTion 160)

Ge16ER-MuLLER THRESHOLD (RADIATION CounTER TuBES) THE LOWEST APPLIED

VOLTAGE AT WHICH THE CHARGE COLLECTED PER ISOLATED TUBE COUNT IS
SUBSTANTIALLY INDEPENDENT OF THE NATURE OF THE INITIAL IONIZING EVENT
(FRoM IEEE StanpArRDs PuBLicaTron 160)

Harr-AMPLITUDE Recovery TIME (Ge1GER-MULLER COUNTERS) THE TIME

INTERVAL FROM THE START OF A FULL AMPLITUDE PULSE TO THE INSTANT
A SUCCEEDING PULSE CAN ATTAIN AN AMPLITUDE OF 50 PERCENT OF THE
MAXIMUM AMPLITUDE OF A FULL-AMPLITUDE PULSE.

LR.




InaTiaL Tonizing Event (Rapiation CounTeErR TuBes) AN IONI-
ZiNG EVENT THAT INITIATES A TUBE COUNT. (FroM IEEE STANDARDS
PusLicaTION 160),

MurtipLe Tuee CouNts (RapiaTioN CouNTer TUBES) SPURIOUS
COUNTS INDUCED BY A PREVIOUS TUBE CouNTs., (From IEEE
StAMDARDS PuBLIcATION 160)

b | PraTeau  (RaDiATiON COUNTER TUBES) THE PORTION OF THE COUNT-
ING-RATE-VERSUS-VOLTAGE CHARACTERISTIC IN WHICH THE COUNTING
RATE 1S SUBSTANTIALLY INDEPENDENT OF THE APPLIED VOLTAGE.
By (FRom IEEE Stanparps PusLicaTion 160).

: PLateau LengTH (RapiaTioN CounTer TUBES) THE RANGE OF APPLIED
3 VOLTAGE OVER WHICH THE PLATEAU EXTENDS, (From IEEE STANDARDS
PusL1caTION 160),

PraTeay Siope (RapiaTionN Counter TuBes) THE SLOPE OF THE
PLATEAU EXPRESSED AS THE PERCENTAGE CHANGE IN COUNT RATE PER
100-VOLT CHANGE IN APPLIED VOLTAGE.

QuENCHING (RaDiATION CounNTER TuBES), THE PROCESS OF TERMIN-
ATING A DISCHARGE IN A RADIATION-COUNTER TUBE BY INKIBITING
RE-IGNITION, (FRoM IEEE StanpDARDS PuBLicATION 160),
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RapiaTioN (NucLear)  IN MUCLEAR WORK , THE USUAL MEANING
OF RADIATION IS EXTENDED TO INCLUDE MOVING NUCLEAR PARTICLES,
CHARGED OR UNCHARGED, (FroM IEEE StanpArRDS PuBLicATION 160)

Recovery TiME (Giecer-MuLLER CoUNTERS) THE MINIMUM TIME FROM

THE START OF A COUNTED PULSE TO THE INSTANT A SUCCEEDING PULSE
CAN ATTAIN A SPECIFIED PERCENTAGE OF THE MAXIMUM AMPLITUDE OF THE
counTED PuLse, (FroM IEEE StanparDs PusLicaTiON 160)

2e-IoNiTION (RADIATION CoUNTER TuBeES) THE GENERATION OF
SPURiIOUS COUNTS BY ATOMS OR MOLECULES EXCITED OR IONIZED IN
THE DISCHARGE ACCOMPANYING A COUNT,

ResorvinNg TiME (RaDIATION CouUNTERS) THE MINIMUM ACHIEVABLE
PULSE SPACING BETWEEN COUNTS. (FroM IEEE STANDARDS PUBLICATION
160)

Note: This quantity is a property of the combina:ion of the tube
and recording circuit.

Rise TiMe_ (RapiaTiON CouNTER TuBES) THE INTERVAL BETWEEN THE
INSTANTS AT WHICH THE INSTANTANEOUS VALUE FIRST REACHES SPECIFIED
LOWER AND UPPER LIMITS, NAMELY, 10 anND 90 PERCENT OF THE PEAK
PULSE VALUE.

SEnSITIVE Votume  (RabpiaTioN CounNTer TuBes) THAT PORTION OF
THE TUBE RESPONDING TO SPECIFIC RADIATION., (From IEEE STANDARDS

PusLicaTion 160).
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Spurious Count (RAD1ATION COUNTER TUBES) A COUNT CAUSED BY
AND EVENT OTHER THAN THE PASSAGE INTO OR THROUGH THE COUNTER
TUBE OF THE IONIZING RADIATION TO WHICH IT IS SENSITIVE.

Tuse Count (RapiaTionN CounTeER TUBES) A TERMINATED DISCHARGE
PRODUCED BY AN IONIZING EVENT. (FroM IEEE STANDARDS PuBLIcATION 160)
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