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ABSJRACT

1 AN INVESTIGATION OF THE PROPER TECHNIQUES EMPLOYED

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

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

j (INSTABILITY) AND UP-DATED OUTGASSING AND FILLING PRCCEDURES TO

IMPROVE GAS STABILITY AND REDUCE ABSORPTION THEREBY IMPROVING

VOLTAGE STABILITY,

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

30 VOLTS$

IN THE TIME PERIOD OF THIS REPORT A SECOND SET OF

ENGINEERING TEST SAMPLES WAS FABRICATED AND FILLED TO A

J ISTARTING VOLTAGE RANGE OF 430 ± 10 VOLTS, INITIAL TESTS

DATA INDICATES A TREND TOWARD ACHIEVING THE REQUIRED CRITICAL

PARAMETER OF STARTING VOLTAGE STABILITY,



~Ij BURPQSF

Il THIS IS THE SECOND QUARTERLY REPORT UNDER CONTRACT

No, DAAB05-72-C-5862, PRODUCTION ENGINEERING MEASURE FOR

HIGH RANGE GEIGER MUELLER TUBES. THE PURPOSE OF THIS PRO-

jGRAM IS TO DEVELOP A PRODUCTiON METHOD AND ASSOCIATED

DOCUMENTATION FOR THE HIGH RANG G-M DETECTOR USED IN THE

LAN/VDR-1 RADIAC EQUIPMENT$
DURING THIS REPORTING PERIOD EFFORT HAS BEEN EXPENDED

ON THE FOLLOWING AREAS:

HA. REVISION OF FABRICATION PROCEDURE FOR ENGINEERING

TEST SAMPLES,

B, PREPARATION OF SECOND SET OF ENGINEERING TEST

SAMPLES,

C, TEST OF FIRST AND SECOND GROUP OF ENGINEERING

LI TEST SAMPLES$

D, REVIEW OF TEST DATA.

E. PREPARATION OF REVISED PRODUCTION PROCEDURES.
F, PREPARATION OF REVISED G-M TUFE FABRICATION

Li PROCEDURE,

F2
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j] STATEMENT OF THE PROBLEM

i 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

j lOVER THE TUBE LIFE$ As DISCUSSED IN THE PREVIOUS REPORT

) THE MOST DIFFICULT PARAMETERS ARE:

I,1 STARTING VOLTAGE,

2. GAMMA SENSITIVITY,

3. MINIMUM PULSE AMPLITUDE,

4. REPRODUCIBILITY FROM TUBE TO TUBE.

THE GAMMA SENSITIViTY IS GIVEN BY THE PHYSICAL SIZE

OF THE DETECTOR ITSELF (FIG. 1 AND PHOTOGRAPH 1) AND WILL
TI 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

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 ELECTRONS FROM THE CATHODE SURFACE,

31
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B. THE INTRODUCTION OF PROPER GAS FILL MIXTURE TO

EXHIBIT THE REQUIRED "STARTING VOLTAGE AND TUBE

DEAD TIME,"

THE APPROACH PURSUED DURING THIS REPORTING PERIOD

CENTERED ON REVISING THE NEEDED CONTROLS OF THE ABOVE

TECHNIQUES WHILE FABRICATING TUBES OF THE SIZE AND SHAPE

AS SHOWN IN FIGURE 1 AND PHOTOGRAPH 1,

TNE CONTROL OF THE SURFACE OF THE ANODE AND CATHODE

IS ACCOMPLISHED BY THE LND PROPRIETARY PROCESS OF PASSIVATING

THE CATHODE (APPENDIX).

AFTER THE CATHODE AND ANODE PASSIVIATION THE DETECTORS

ARE THEN ASSEMBLED USING THE FOSTERITE CERAMICS AND POWDERED

GLASS. THE ASSEMBLY PROCEDURE IS AS FOLLOWS:

1, CLEAN ALL COMPONENTS PER LND SPEC, M-900260

(APPENDIX)I 2. PLACE ANODE IN INSULATOR AND PLACE ASSEMBLY IN

CATHODE,

3. PAINT POWDERED GLASS FRIT OVE.i 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,

1 The required values are Vs = 400 volts, dead tiem = 20psec

6.
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THE ASSEMBLED UNITS ARE THEN LEAK CHECKED ON A

HELIUM MASS SPECTROMETER ACCORDING TO LND SPECIFICA'FION

M500140BA USING A SPECIAL FIXTURE AS SHOWN IN PHOTOGRAPH
j 2 ALLOWING MULTIPLE LEAK CHECKING OF THE DETECTORS. USING

LND FIXTURE 4130 FIGURE 2 WE CAN NOW LEAK CHECK 10 UNITS

LI IN LITTLE MORE TIME THAN IT PREVIOUSLY TOOK TO LEAK CHECK

ONE UNIT, KEEPING 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

j: 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 UNITS 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 AND 27928

WERE SHIPPED TO NUCOR FOR EVALUATION IN PULSED
OPERATION, 4

2 UNITS - SERIAL # 27913 AND 27906 FAILED IMMEDIATELY,
27913 DEVELOPED A LEAK, 27906 WAS BROKEN IN

HANDLING$

7,
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PHOTOGRAPH 2 -MULTIPLE LEAK TESTING MANIFOLD
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SERIAL _s L S 700V
27973 LEAKS

j 2792? OSCILLATES

27929 400V

27923 OSCILLATES

27920 OSCILLATES

27904 OSCILLMJ ES

27911 400

27927 500

] 27926 OSCILLATES

27917 500

27924 400 3206 2038 5848

27906 LEAK

27916 OSCILLATES

1 27910 400

FIRST GROUP OF ENGINEERING TEST SAMPLES

FINAL TESTING

TABLE I..

10,



OF THE REMAINING TUBES AT LND FROM THE FIRST GROUP OF

ENGINEERING TEST SAMPLES ALL FAILED BY THE END OF THIS

REPORTING PER&D. SEE TABLE Is

jTHE FINAL TEST DATA SHOWN IN TABLE 1 SHOWS THE IN-

STABILITY OF THE COUNTER WI1W REFERENCE TO STARTING VOLTAGEs

Li INITIALLY THE STARTING VOLTAGE DROPPED APPROXIMATELY

j30 VOLTS FROM A TIP OFF VCLTAGE OF 375 VOLTS TO APPROXIMATELY

340 VOLTS SEE TABLE 2,

THREE MONTHS LArER THE UNITS REMAINING AT LND WERE ALL

INOPERATIVE WITH STARTING VOLTAGE OF 400 VOfLTS OR IN

UOSCILLATION$
THIS IS DUE TO IMPROPER QUENCHING WHICH IN THIS CASE

IS CAUSED BY THE ABSORPTION OF THE HALOGEN QUENCH GAS INTO

THE CATHODE AND ANODE. DUE TO THE EXTREMELY LOW HALOGEN

PRESSURE USED (7 TORR) IT IS NECESZARY TO FURTHER PROCESS

THE INTERNAL ANODE AND CATHODE SURFACE TO REDUCE ITS HALOGEN

ABSORITION, THIS WAS ACCOMPLISHED WITH THE SECOND GROUP OF

ENGINEERING TEST SAMPLES USING THE FOLLCWING FILL SCHEDULE

I ON A SYSTEM AS SHOWN IN FIGURE 3 AND PHOTOGRAPH 3 AND 4.

11,
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FEVIAIION

STARTING I RED

27914 337 VOLTS -53 VOLTS

!! 27912 336 -54
27908 333 -57

I 27919 333 -57

27909 331 -59

27925 329 -61
27902 33-54

27931 328 -62

27918 332 -58

27907 327 -63

27930 331 -59

27928 333 -57

INITIAL STARlk 'VG V9LTAGE DROP AND DEVIATION
FROM NORM

TABLE 2

12,



1., FuSE ON TUBES AND EVACUATE THE MANIFOLD WITH

j ROUGHING PUMP, AFTER 5 MINUTES CHECK VACUUM BY

SPARKING.

2. PLACE LIQUID NITROGEN AROUND COLD TRAP AND

SWITCH MANIFOLD TO HIGH VACUUM PUMPING SYSTEM.

1 3. WHEN VACUUM IS LESS THA 2 x 10-1 TORR SHIFT

j OVEN SHIELD OVER THE TUBES AND INCREASE THE

TEMPERATURE SLOWLY (GREATER THAN 30 MINUTES)

Ij UNTIL 400°C. LEAVE AT THIS TEMPERATURE FOR 48

HOURS AND UNTIL A VACUUM OF 5 X 10- ON THEI
-i MANIFOLD IS REACHED. WHEN PROPER VACUUM IS

REACHED, LET OVEN COOL TO 185°C ADMIT 12 TORR
CL2 - SOAK FOR ONE HOUR AND LET OVEN COOL TO

I ~ROOM TEMPERATURE AND REMOVE OVEN COVERS

4, PUMP OUT CL2 FOR 10 MINUTES (<10-7 TORR).

I
5. SPARK THE CATHODE OF EACH TUBE FOR A PERIOD OF

ONE MINUTE.

6, PUMP OUT FOR 10 MINUTES (<10 TORR).

7. PLACE 3 TORR CL2 IN DETECTOR, CLi SPARK ANODE

t AND CATHODE ONE MINUTE EACH,

8. PUMP OUT FOR 10 MINUTES (<10 7 TORR).

9, CLOSE HIGH VACUUM PUMPING SYSTEM AND OPEN VALVE

TO FILLING MANIFOLD,

NOTE: ALL UNDERLINED SEGMENTS ARE DIFFERENT FROM FIRST

FILLING PROCEDURE.

13.
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I10. ADMIT 7 TORR BROMINE INTO MIXING BOTTLE, ADD NEON

ADMIXTURE TO MIXING BOTTLE TO A PRESSURE OF 500 TORR,

'LET BROMINE AND NEON ADMIXTURE SATURATE FOR 5 MINUTES

IN MIXING BOTTLE$

11, LET GAS MT!XTURE INTO TUBE MANIFOLD UNTIL PRESSURE IN

.1 DETECTORS IS 175 TORRI

12. AFTER 5 MINUTES, MELT OFF TWO TUBES AND ZIVE TO TEST-

ING FOR EVALUATION.

] THE CL2 SOAK IS DONE TO FURTHER PASSIVATE THE CATHODE

AND ANODE 70 REDUCE THE HALOGEN ABSORPTION AFTER FINAL FILL,

1] THIS PROCEDURE HAS BEEN DEVELOPED INDEPENDENTLY BY MANY

. ]DIFFERENT TUBE MANUFACTURERS AND MODIFIED TO SUIT INDIVIDUAL

TUBE APPLICATIONS$

'I WHEN THE TUBES AND MANIFOLD ARE BEING PUMPED AND BAKED,

HEATER TAPE IS PLACED AROUND THE MIX BOTTLE AND FILLING

I .MANIFOLD, THIS IS THEN PUMPED AND BAKED WITH THE TUBES.

~14,
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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 ELECTR)NS 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 UKDERSTANDABLE IN TERMS OF THE HIGH IONIZATION POTENTIALS

OF THESE ELEMENTS AS SHOWN IN TABLE 4. THE INTERMOLECULAR

* FORCES IN THE FREE HALOGENS ARE VERY WEAK AND EACH SUBSTANCE

IS HIGHLY VOLATILE. THIS IS SHOWN IN THE BOILING AND FREEZING

POINTS OF THE HALOGEN (TABLE 5 )1

AT ROOM TEMPERATURE CHLORINE IS A GREENISH YELLOW GAS,

BROMINE IS A DEEP BROWNISH LIQUID WHICH READILY VOLATILIZES TO

A REDDISH BROWN VAPOR. BROMINE IS ONE OF ONLY TWO ELEMENTS WHICH

ARE LIQUID AT ROOM TEMPERATURE.

18,



fiELEMENT 1 2 3 4 5 6
j S SP S PD S P DF S PD s P

F 2 2 5
CL 2 2 6 2 5

jBR 2 2 6 2 610 2 5
1 2 2 6 2 610 2 6 .10 2 5

ELECTRON CONFIGURATIONS OF HALOGENS

5. TABLE 3

E1..E.E~IFOR THg 7TH VALENCE
ELEMNT Fg 1 LECTON LECTRON

F 18.6 184.26
CL 12.96 113.7
BR 11.80--

IONIZATIONS POTENTIALS (VOLTS)

TABLE 4
19,'



-' 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 OXIDIZING STRENGTH OF THE HALOGEN

DECREASES IN THE ORDER F2>CL2>BR2>I2 IT IS NOT SURPRISING THAT

I THE REACTION OF CHLORINE WITH A METAL CAPABLE OF ASSUMING

MORE THAN ONE OXIDATION STATE RESULTS IN THE FORMATION OF A7

I CHLORIDE CORRESPONDING TO ONE OF THE HIGHER OXIDATION STATES.

I PREPARATION OF THE SECOND GROUP OF EIGINEERING TEST SAMPLES

COMPONENTS FOR THE SECOND GROUP OF TWELVE (12) ENGINEER-

ING TEST SAMPLES WERE ORDERED AND RECEIVED,

THE COMPONENTS INCLUDE:

1. CATHODE (MACHINED PART).

2, ANODE (MANUFACTURED AT LND),

3. ANODE BEAD (MANUFACTFURED AT LND),

4. FRONT INSULATOR (Duco CERAMICS),

5. REAR INSULATOR (Duco CERAMICS),

6. GLASS TUBULATION (LND COMMERCIAL PRODUCT).

7. GROUND STRAP (LND COMMERCIAL PRODUCT),

THE ABOVE COMPONENTS ARE SHOWN IN PHOTOGRAPH 1 AND

FIGURE 1.

20,



8, ANODE PIN (LND COMMERCIAL PRODUCT).I I
1] 9. POWDERED GLASS (LND COMMERCIAL PRODUCT),

ALL ITEMS WERE INSPECTED ACCORDING TO LND INCOMING

INSPECTION PROCEDIJRES TO INSURE THAT COMPONENTS WERE THE

PROPER MATERIAL AND WITHIN THE TOLERANCES REQUIRED IN OUR

BASIC ENGINEERING DRAWING AND REQUIREMENTS SET DOWN IN THE

I HIGH RANGE G-M COUNTER SPECIFICATION.

THE TUBES WERE FABRICATED USING THE PROCEDURE DESCRIBED

EARLIER$

I TESTING OF SECOND GROUP OF ENGINEERING TEST SA1_LES

f THE SECONDGROUP OF TUBE SAMPLES (12) WERE TESTED FOR

THE FOLLOWING CHARACTERISTICS:

1] 1, STARTING VOLTAGE (ROOM, ELEVATED, AND REDUCED

TEMP.).

.1 2. PULSE HEIGHT (ROOM, ELEVATED, AND REDUCED TEMP.)

3. PLATEAU CHARACTERISTICS (ROOM TEMPERATURE).1 4, PLATEAU CHARACTERISTICS AT ELEVATED AND REDUCED

C TEMPERATURE,

5. RISE TIME AND DEAD TIME CHARACTERISTICS,

1 6. BACKGROUND,

7., CAPACITANCE,

8, LINEARITY.

9. BETA SENSITIVITY,

THE TEST DATA AND PRELIMINARY CONCLUSIONS FOR EACH

TEST IS PRESENTED IN THE FOLLOWING TEST SUMMATIONS.

21,



THE DETECTORS WERE INITIALLY FILLED TO A STARTING

VOLTAGE OF 420 ± 10 VOLTS. THE Vs. REMAINED BASICALLY

CONSTANT AFTER TIP OFF FOR A PERIOD OF 24 HOURS.

]j ALL OF THE SAMPLES TESTED FAILED THE STARTING

VOLTAGE SPECIFICATION. NONE OF THE SAMPLES TESTED FAILED

I 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 <15%/100 VOLTS AND

PLATEAU LENGTH OF >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.

.1 THE PLATEAU TEST WAS PERFORMED I MONTH LATER TO

IDETERMINE 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

I HEIGHT AT 500 VOLTS 'WAS WITHIN ,HE REQUIRED 30 ± 5 VOLTS,

i

22,



VOLTAGE

SERIAL NUMBER 5565

211234 5332 5524 6327 6208 CPM

211259 7461 7770 7898 8022 CPM

211241 4662 4962 5028 5227 CPM

211250 4332 4642 4662 4662 CPM

211240 4330 4422 4490 4580 CPM

211252 5557 5664 5882 6110 CPM

J 211254 4600 4872 4642 4924 CPM

211245 5021 5092 5362 5572 CPM

211239 4330 4508 4677 4721 CPM

211251 4510 4660 4672 4760 CPM

211244 4086 4102 4209 4270 CPM

211246 4902 5160 5262 5379 CPM

PLATEAU CHARACTERISTICS OF SECOND SET OF

ENGINEERING TEST SAMPLES

TABLE 5

23.



THE TEMPERATURE COEFFICIENT OF THE GEIGER THRESHOLD

j IS SHOWN IN TABLE 7. THE ACCEPTABLE RATE IS 0,05 VOLTS

PER DEGREE FS

As CAN BE SEEN FROM TABLE 7 ONLY ONE (1) DETECTOR

jWOULD HAVE NOT MET THE SPECIFICATION OF 0,05 VOLTS PER
DEGREE F.

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

* I 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
I TUBE SAMPLES IN EXCESS OF ONE MONTH LATER (TABLE 8). IT CAN

BE SEEN THAT NO SIGNIFICANT VARIATION HAS OCCURRED IN EITHER

~i THE STARTING VOLTAGE OR THE G-M TUBE 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,
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DEVIAX ION PLSE DEVIAX ON

SERIAL TRIG FROM 1KEQUIRED HTA ROM iKRQUIRED
DUBR VLG s h -LS EIGHT_____

1211234 417 VOLTS +17 VOLTS 31 VOLTS OK
211259 423 VOLTS +23 VOLTS 31 VOLTS OK

2 2112 -41 425 VOLTS +25 VOLTS 31 VOLTS OK

211250 425 VOLTS +25 VOLTS 31 VOLTS OK

1211240 432 VOLTS +32 VOLTS 31 VOLTS OK

1211252 427 VOLTS +27 VOLTS 31 VOLTS O
211254 415 VOLTS +15 VOLTS 31 VOLTS OK

.1211245 433 VOLTS +33 VOLTS 31 VOLTS OK
211239 430 VOLTS +30 VOLTS 31 VOLTS OK

1211251 422 VOLTS +22 VOLTS 31 VOLTS OK

211I244 419 VOLTS +19 VOLTS 31 VOLTS OK

211246 426 VOLTS +26 VOLTS 31 VOLTS OK

STARTING VOLTAGE AND PULSE HEIGHT DEVIATION

TABLE 6
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SERIAL NUMBER a75L 1 5D 7 MP. DEGREE F
11 TEMPERATURE COEFFICIENT

211234 417V ,03 .02 0 ,01 VOLTS/DEGREE F
1 211159 423V 0 .01 .05 .03

211241 425V .04 .03 .04 .04

1 211250 425V .02 .02 .03 .05

211240 432V .04 .03 .01 0

1 211252 427V 0 0 .01 .02
] 211254 415V 0 .04 .05 .02

211245 433V .05 0 .02 .94

_ 211239 430V .01 .05 .08 .1

211252 422V ,02 .03 .04 .01

I 211244 419V .01 .02 ,01 .01

211246 426V .01 .03 .05 .01

iI

TEMPERATURE COEFFICIENT OF GEIGER THRESHOLD

TABLE 7
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[FIGURE 4

TEST CIRCUIT FOR DATA SHOWN IN TABLES 5,6 and 8

220KQ

50 pf

. Scaler

3.Y4.

Scope

Note - Vs measures at 1 volt pulse Ht.

Test Instruments

1. Fluke Model 412B supply.
2. Tektronix Model 531A Oscilloscope
3. Sensitive Research Model ESC Electrostatic Voltmeter
4. Cs137 Source.5. Baird Atomic Model 135 Scaler Timer.
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iFIGURE 5

TEST CIRCUIT FOR PLATEAU CHARACTERISTICS

AND STARTING VOLTAGE OVER TEMPERATURE

-RANGE -50OF to +160 0F.

. 3
I +HV VM

I Scaler

.11Mf

!2

n .Scope

Oeni, 6

Test Instruments

1. Fluke Model 412B Supply
2. Tektronix Model 531A Oscilloscope
3. Sensitive Research Model ESD Electrostatic Voltmeter
4. Cs137 Source.
5. Baird Atomic Model 135 Scaler Timer.
6. Tenny Temperature Chamber.

28i
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DEVIATION ULSE DEVIAION
ERIAL STARTIG FROM KEQUI E I GHT ATOMKQIE

V Vs . v ELSE HEIGHT

211234 421 VOLTS +21 VOLTS 31 VOLTS OK

1 211259 429 VOLTS +29 VOLTS 31 VOLTS OK

211241 429 VOLTS +29 VOLTS 31 VOLTS OK

211250 426 VOLTS +26 VOLTS 31 VOLTS OK

211240 435 VOLTS +35 VOLTS 31 VOLTS OK

211252 432 VOLTS .. 32 VOLTS 31 VOLTS OK

211254 408 VOLTS +8 VOLTS 31 VOLTS OK

211245 437 VOLTS +37 VOLTS 31 VOLTS OK

211239 432 VOLTS +32 VOLTS 31 VOLTS OK

2 211251 426 VOLTS +26 VOLTS 31 VOLTS OK

211244 422 VOLTS +22 VOLTS 31 VOLTS OK

211246 430 VOLTS +30 VOLTS 31 VOLTS OK

I STARTING VOLTAGE AND PULSE HEIGHT DEVIATION

TABLE 8
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I 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 FIELD4AND 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 MG/CM28

3.2.2 THE GAS FILL OF NEON & HALOGEN ADMIXTURE WAS

FI 98.6% NE, 1.4% RR TO A PRESSURE TO 175 TORR.[1
3.3,2 COMPLETE ENERGY DEPENDENCE TESTS WERE NOT

MADE. Two SAMPLES FROM THIS GROUP WERE

SENT TO NUCOR AND THE FOLLOWING DATA WAS

OBTAINED.

i
LAI E RESPONSE E LATIRSPONSE

ENEG S RJEERGYC '5~71EL
Cs,137 1 Cs 137 1I I
85 KEV il 85 KEy 1.05

129 KEy 9; 129 KEy .83
187 KEY 1,07 187 KEY ].0

222 KEV 1.1 222 KEY 1.05

3.3.3 THE GAMMA SENSITIVITY TEST WAS CONDUCTED AT

NUCOR ON FOUR SAMPLES AND THE FOLLOWING DATA

WAS OBTAINED USING Cs 137,
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GAMMA RESPONSE

SERIAL NUMBER C/S/MR/HR@10MR C/S/MR/HR@100MR

29257 1.1 1.0

29255 1.1 0,90

29237 1.0 0,91

29248 1.13 0.95

MORE DETAILED TESTS ARE BEING CONDUCTED.

3.3.3.1.1 THE BETA SENSITIVITY TO BISMUTH 210 HAS NOT

BEEN MEASURED. LND HOPES TO GET DATA FROM

THE LABORATORY (CSTA,USAECOM) SOURCE FOR
THIS GROUP OF ENGINEERING TEST SAMPLES.

3.3,3.2 DUE TO THEIR CONSTRUCTION THE DETECTORS ARE

TOTALLY INSENSITIVE TO LIGHT.

3.3.3.3. THIS TEST WAS-NOT CONDUCTED ON THIS GROUP OF

ENGINEERING SAMPLES.

3.3.3.4 HYSTERESIS MEASURFAENTS WERE NOT CONDUCTED

ON THIS GROUP OF ENGINEERING TEST SAMPLES.

3.3,3.5 THE SENSITIVITY STABILITY HAS NOT BEEN

COMPLETED SINCE IT TAKES 5000 HRS.

3.3.3.6 THE TEMPERATURE COEFFICIENT OF THE G-M TUBES

WERE MEASURED AS SHOWN IN TABLE. 7.

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 5M1M OF ALUMINUM AS

AN OUTER SHIELD. ALL THE DETECTORS MEASURED HAD

A BACKGROUND COUNT RATE OF :2CPM (TABLE 9.)



SE8iAL Ng, BAKRUN QIED

211234 1.9 CPM 2 CPM MAX,

211259 2.0 CPM 2 CPM MAX,

Vi 211241 1,7 CPM 2 CPM MAx.

<A 211250 1.8 CPM 2 CPM MAX.

211240 1.7 CPM 2 CPM MAX.

4 211252 1.6 CPM 2 CPM MAX,

211254 1.5 CPM 2 CPM MAX,

211245 1.7 CPM 2 CPM MAX.

1 211239 1,8 CPM 2 CPM MAX.

211251 1.5 CPM 2 CPM MAX$
211244 1,8 CPM 2 CPM MAXI
211246 1,4 CPM 2 CPM MAX,

BACKGROUND COUNT RATE ON THE SECOND SET OF

[ IENGINEERING TEST SAMPLES

TABLE 9
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MIN. ALLOWABLEJ ,.EIAL ,,. CAP AC ITANCE- CAP AC ITANCE

211234 1.8 PF 3 ± 10% PF MAX.
1 211259 1,7 PF 3 ± 10% PF MAX.

211241 1.9 PF 3 ± 10% PF MAX
211250 1.7 PF 3 ± 10% PF MAX

211240 1.8 PF 3 10% PF MAX
211252 1.9 PF 3 10% PF MAX

1 211254 1.8 PF 3 10% PF MAX

211245 1.7 PF 3 ± 10% PF MAX
A 211239 1.9 PF 3 10% PF MAX

211251 1.8 PF 3 ± 10% PF MAX
211244 1.7 PF 3 ± 10% PF MAX
211246 1.7 PF 3 ± 10% PF MAX

TUBE CAPACITANCE OF THE SECOND SET OF

ENGINEERING TEST SAMPLES

TABLE 10
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3,4.2 THE TUBE CAPACITANCE WAS MEASURED ON EACH DE-

TECTOR AND ALL UNITS MEASURED <2PF (TABLE 10).

3,4,3 THE RESPONSE CHARACTERISTICS MEASURED WERE:

1. GEIGER THRESHOLD,

2. TEMPERATURE COEFFICIENT.

3. GEIGER THRESHOLD TO KNEE.

4. OPERATING POINT.

5, PLATEAU LENGTH,

1 6. PLATEAU SHAPE.

1, THE GEIGER THRESHOLD DID NOT MEET THE REQUIRE-

MENTS SINCE IT WAS FILLED TO START AT 450 t 10

I VOLTS NOT 400 VOLTS,

2. THE TEMPERATURE COEFFICIENT HAS BEEN PREVIOUSLY

DISCUSSED AND ALL TUBES MET THIS REQUIREMENT

EXCEPT ONE.

3. THE GEIGER THRESHOLD TO KNEE RESPONSE WAS MEASURED

ON THE SECOND GROUP OF ENGINEERING TEST SAMPLES

AND FOUND TO BE WITHIN SPECIFICATION,

4. THE PLATEAU OF EACH DETECTOR IS SUCH THAT THE

OPERATING POINT OF 500 VOLFS t 2 1/2 WAS MET FOR
I EVERY DETECTOR,

5, THE PLATEAU LENGTH FOR EACH DETECTOR WAS MEASURED

TO BE GREATER THAN 200 VOLTS,

6. THE PLATEAU SLOPE MEASURED BETWWEN 450 AND 550

VOLTS WAS <15%/100 VOLTS FOR EACH DETECTOR.
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i

MAX.

SEILNRISEUIME RisElitiE DgLJAUm

211234 4PSEC, 5 USEC, 0

211259 4PSEC. 5 PSEC. 0

j 211241 4PSEC, 5 PSEC. 0

211250 3PSEC, 5 USEC, 0

1 211240 51,SEC. 5 PSEC, 0

211252 4 SEC 5 PSEC, 0

i 211254 5PSEC, 5 PSEC, 0

211245 4uSEC. 5 PSEC. 0

211239 3PSEC. 5 PSEC. 0

2112E1 51SEC. 5 PSEC, 0

211244 4PSEC, 5 PSEC. 0

%. 211246 4PSEC, 5 PSEC. 0

I

PULSE RISE TM4E FOR THE SECOND SET OF ENGINEERING

TEST SAMPLES

TABLE 11
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MAX. ALLOW
SEIAL NO DEAI1 TiEEAD lIME w

211234 17 lJSEC. 20 USEC, 0

1211259 18 USEC, 20 PSEC. 0
211241 19 USEC. 20 IUSEC, 0

1211250 20 USEC. 20 USEC, 0

1211240 17 USEC. 20 IPSEC, 0

211252 20 USEC, 20 "SEC. 0

211254 19 USEC, 20 USEC, 0

211245 19 USEC, 20 PsEc, 0

1211239 20 USEC. 20 PSEC, 0

211251 19 PSEC. 20 PSEC. 0

j211244 20 PSEC. 2-0 PSECS 0

-211246 18 USEC, 20 PSEC. 0

PULSE DEAD TIME FOR THE SECOND SET OF

ENGINEERING TEST SAMPLES

[ABLE 12
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3.4,, THE PULSE SHAPE WAS MEASURED FOR EACH DETECTOR,

ALL THE UNITS EXHIBITED CLEAN PRECISE PULSES.

3.4,4,1 THE PULSE RISE TIME FOR EACH DETECTOR WAS MEASURED

TO BE <5 MICROSECONDS (TABLE 11).

3.4.4.2 THE PULSE DEAD TIME WAS MEASURED TO BE APPROXIMATELY

20 MICROSECONDS. (TABLE 12)

3.4,4.3 THE HALF AMPLITUDE RECOVERY TIME AS MEASURED

AND FOUND TO BE APPROXIMATELY 30 MICROSECONDS.

3.4.4.4 THE PULSE AMPLITUDE WAS MEASURED AT 500 VOLTS AS

SHOWN IN TABLE 6 AND FOUND TO BE 30,0 ± 5 VOLTS.

3.4,5 THE RESPONSE LINEARITY WAS MEASURED ON ONE DETECTOR

TO BE SHOWN IN FIGURE 6,

3,5 THE SERVICE CONDITIONS WERE NOT TESTED ON THE

SECOND GROUP OF ENOINEERING TEST SAMPLES,

3.6 THE BURN IN IS BEING CONDUCTED ON THE SECOND

GROUP OF ENGINEERING TEST SAMPLES.

3.7 MATERIAL PREPARATION IS DESCRIBED iN THE EARLIER

PORTION OF THIS REPORT,

3.8 EACH TUBE HAD A SERIAL NUMBER MECHANICALLY SCRIBED

ON THE CATHODE SURFACE,

3,9 A CALIBRATION SYSTEM IS ESTABLISHED AT LND AND WAS

DESCRIBED WITH ENCLOSURES IN THE PREVIOUS QUARTERLY

REPORT,
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4,5 ENVIRONMENTAL TESTS

A. ALL THE UNITS WERE PLACED IN A BELL JAR

WHICH WAS PUMPED TO A VACUUM OF 10-4 TORR,
THIS TEST WAS REPEATED 25 TIMES WITH NO ILL
EFFECT ON THE TUBES.

B. EACH UNIT WAS SUBJECTED TO 175°F AS SHOWN IN

TABLE 7 WITH NO ILL EFFECT.
C, EACH UNIT WAS SUBJECTED TO -50°F AS SHOWN IN

TABLE 7. ONLY SERIAL NUMBER 211239 FAILED

AT -500F.
D. HUMIDITY TESTS WERE NOT CONDUCTED ON THE SECOND

GROUP OF ENGINEERING TEST SAMPLES,

E. FUNGUS TESTS WERE NOT CONDUCTED ON THE SECOND

GROUP OF ENGINEERING TEST SAMPLES.

F, VIBRATION AND SHOCK,

SAMPLE COUNTERS WERE SENT TO NUCOR AND THE

FOLLOWING DATA WAS OBTAINED:

TUBES TESTED IN AN/VDR-1 CIRCUIT AND SUBJECT

TO 2,2 G'S VIBRATION, .030 AMPLITbDE FOR 100 HRS,
REFERENCE READINGS OBTAINED IN 6 R/HR CO60

RADIATION FIELD,

CALIBRATION
SERIAL NUMBER BEFORE VIBRATION AFTER VIBRATION

29257 6.0 R/HR 6.2 R/HR

29255 6,0 5,9
29237 6.0 No READING

29248 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

TUBE FAILED DURING VIBRATION AS A RESULT OF A DAMAGED GLASS

TO METAL SEAL. IN TESTING OF THE INSTRUMENT THE TUBE EX-

PERIENCED RESONANT FREQUENCIES THAT DAMAGED THE TUBULATION.

THIS WAS DUE TO IMPROPER MOUNTING IN THE INSTRUMENT.

THE INSTABILITY OF THE FIRST GROUP OF ENGINEERING TEST

SAMPLES WAS EVIDENT FROM SEVERAL OF THE TESTS CONDUCTED. IT

WAS OBSERVED THAT THE STARTING VOLTAGE SHOWED A CONTINUAL DE-

CREASE WITH EXTENDED TIME WHICH ULTIMATELY MANIFESTS AS CON-

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.

THE SECOND GROUP OF ENGINEERING TEST SAMPLES WERE FABRI-

CATED USING THE PROCEDURE REPORTED. THE 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.
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ANALYSIS OF THE DATA OBTAINED IN TESTING THE SECOND

GROUP OF ENGINEERING SAMPLES INDICATES THAT THE STARTING

VOLTAGE CORRECTION 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 OBfRVED IN G-M TUBE AND

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

EQUIPMENT.
THE PLATEAU LENGTH MEASUREMENTS WERE MADE MAINLY AS

A REFERENCE TO OBSERVE THE EXTENT OF THE TUBE PLATEAU

LENGTH.

I THE MAXIMUM PLATEAU LENGTH REQUIRED FOR AN/VDR-1

OPERATION IS 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

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

OVER THE REQUIRED RANGE OF OPERATION. THIS REQUIRED THAT THE

TUBES BE OPERATED IN THE DC RANGE (IR/HR.) AND WITH A SUPER-

IMPOSED HIGH VOLTAGE PULSE (IN THE 10,100 AND 1000 R/HR, RA,I.ES),

SATISFACTORY TRACKING AND CALIBRATION ACCURACY WAS OBTAINED

WHEN EACH TUBE WAS STANDARDIZED AT 60% 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-I CIRCUIT,

IT IS 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 DRAWN.

FURTHER TESTING OF THE SECOND GROUP OF ENGINEERING

TEST SAMPLES IS REQUIRED BEFORE A NEW MANUFACTURING PRO-

CEDURE IS DRAWN UP FOR THE THIRD GROUP OF ENGINEERING TEST

SAMPLES.
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PFOGRAM 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

WILL BE FURTHER EVALUATED IN THE THIRD QUARTER BEFORE WORK

BEGINS ON THE THIRD GROUP OF ENGINEERING TEST SAMPLES$

1. COMPLETE ANALYSIS OF STARTING VOLTAGE

DEVIATION WITH TIME,

2. STARTING VOLTAGE SHIFT WITH TEMPERATURE,

3. ANALYSIS OF BETA SENSITIVITY.

4, 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 AND NUCOR, LND WILL
DESIGN A NEW PUMP AND FILL SCHEDULE AND MANUFACTURE THE

"THIRD GROUP OF ENGINEERING TEST SAMPLES".
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APPENDIX 1

'I

OXYGEN FIRING PROCEEDURE

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

1 2. Pump down to 10- 6 torr.

3. Activate RF generator and heat components to
9000C.

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

5. 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)

IJ BACKGROUND COUNTS (RADIATION COUNTERS), COUNTS CAUSED

BY RADIATION COMING FROM SOURCES OTHER THAN THAT TO BE

MEASURED, (FROM IEEE STANDARDS PUBLICATION 160),
LI

COUNT (RADIATION COUNTERS). A SINGLE RESPONSE OF THE

Li COUNTING SYSTEM, SEE ALSO TUBE COUNT, (FROM IEEE STANDARDS

PUBLICATION 160).

COUNTER TUBE. EXTERNALLY QUENCHED A RADIATION COUNTER

TUBE THAT REQUIRES THE USE OF AN EXTERNAL QUENCHING CIRCUIT

TO INHIBIT RE-IGNITION. (FROM IEEE STANDARDS PUBLICATION 160),

COUNTER TUBE, GAS-FILLED,._ AIN .N A GAS TUBE USED FOR

DETECTION OF RADIATION BY MEANS OF GAS IONIZATION (FROM IEEE

STANDARDS PUBLICATION 160),
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A-3

COUNTER TUBE, GAS-FLOW A RADIATION -COUNTER TUBE IN WHICH

AN APPROPRIATE ATMOSPHERE IS MAINTAINED BY A FLOW OF GAS

THROUGH THE TUBE. (FROM IEEE STANDARDS PUBLICATION 160),

COUNTER TUBE, GEIGER-MULLER, A RADIATION-COUNTER TUBE OPER-

ATED IN THE GEIGER-MULLER REGION,(FROM IEEE STANDARDS PUBLI-

CATION 160.)

COUNTER TUBE. SELF-QUENCHED A RADIATION-COUNTER TUBE IN

WHICH RE-IGNITION OF THE DISCHARGE IS INHIBITED BY INTERNAL

PROCESSES, (FROM IEEE STANDARDS PUBLICATION 160).

COUNTING EFFICIENCY (RADIATION 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

SO LOW THAT THE DEAD TIME CORRECTION IS UNNECESSARY.

COUNTING RATE VERSUS VOLTAGE CHARACTERISTI2 THE RELATION BE-

TWEEN COUNTING RATE AND VOLTAGE APPLIED TO A RADIATION-COUNTER

TUBE FOR CONSTANT RADIATION INTENSITY,(FROM IEEE STANDARDS

PUBLICATION 160)

DEADimE. (RADIATION COUNTERS) THE TIME INTERVAL AFTER THE

START OF AN ESSENTIALLY FULL AMPLITUDE PULSE, DURING WHICH

A RADIATION COUNTER IS INSENSITIVE TO FURTHER IONIZING EVENTS.

SEE ALSO RECOVERY TIME,
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A-4

F _ECY (RADIATION COUNTER TUBES) THE PROBABILITY THAT

A TUBE COUNT WILL TAKE PLACE WITH A SPECIFIED PARTICLE OR

I QUANTUM INCIDENT IN A SPECIFIED MANNER, (FROM IEEE STANDARDS
PUBLICATION 160).

GAS AMPLIFICATION (RADIATION-COUNTER TUBES) SEE GAS MULTI-

PLICATION FACTOR,

GAS MULTIPLICATION FACTOR (RADIATION COUNTER TUBES) THE RATIO

.1 OF 1) THE CHARGE COLLECTED FROM THE SENSITIVE VOLUME TO 2) THE

CHARGE PRODUCED IN THIS VOLUME BY THE INITIAL IONIZING EVENT.

I GEIGER-MULLER 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 STANDARDS PUBLICATION 160)

GEIGER-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 STANDARDS PUBLICATTON 160)

HALF-AMPLITUDE RECOVERY TIME (GEIGER-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.
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A-5

] INITIAL Io l.ziEEy (RADIATION COUNTER TUBES) AN IONI-

ZiNG EVENT THAT INITIATES A TUBE COUNT. (FROM IEEE STANDARDS

PUBLICATION 160).

I MULTIPLE TUBE COUNTS (RADIATION COUNTER TUBES) SPURIOUS

COUNTS INDUCED BY A PREVIOUS TUBE COUNTS. (FROM IEEE

STANDARDS PUBLICATION 160)

PLATEA.. (RADIATION COUNTER TUBES) THE PORTION OF THE COUNT-

ING-RATE-VERSUS-VOLTAGE CHARACTERISTIC IN WHICH THE COUNTING

RATE IS SUBSTANTIALLY INDEPENDENT OF THE APPLIED VOLTAGE,

(FROM IEEE STANDARDS PUBLICATION 160),

PLATEAU LENGTH (RADIATION COUNTER TUBES) THE RANGE OF APPLIED

VOLTAGE OVER WHICH THE PLATEAU EXTENDS, (FROM IEEE STANDARDS

PUBLICATION 160).

PLATEAU SLOPE (RADIATION COUNTER TUBES) THE SLOPE OF THE

PLATEAU EXPRESSED AS THE PERCENTAGE CHANGE IN COUNT RATE PER

100-VOLT CHANGE IN APPLIED VOLTAGE.

QUECING (RADIATION COUNTER TUBES). THE PROCESS OF TERMIN-

ATING A DISCHARGE IN A RADIATION-COUNTER TUBE BY INHIBITING

RE-IGNITION. (FROM IEEE STANDARDS PUBLICATION 160).
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A-6

RAni- (NUCLEAR) IN NUCLEAR WORK , THE USUAL MEANING

OF RADIATION IS EXTENDED TO INCLUDE MOVING NUCLEAR PARTICLESJ

CHARGED OR UNCHARGED. (FROM IEEE STANDARDS PUBLICATION 160)

RECOVERY TIME (GIEGER-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 STANDARDS PUBLICATION 160)

RE-IGNIIN (RADIATION COUNTER TUBES) THE GENERATION OF

SPURIOUS COUNTS BY ATOMS OR MOLECULES EXCITED OR IONIZED IN

THE DISCHARGE ACCOMPANYING A COUNT.

RESOLVING ILME (RADIATION COUNTERS) THE MINIMUM ACHIEVABLE

PULSE SPACING BETWEEN COUNTS. (FROM IEEE STANDARDS PUBLICATION

160)
Note: This quantity is a property of the combination of the tube

and recording circuit.

RISEiTIME- (RADIATION COUNTER TUBES) THE INTERVAL BETWEEN THE

INSTANTS AT WHICH THE INSTANTANEOUS VALUE FIRST REACHES SPECIFIED

LOWER AND UPPER LIMITS, NAMELY, 10 AND 90 PERCENT OF THE PEAK

PULSE VALUE.

SENSITIVE VOLUME (RADIATION COUNTER TUBES) THAT PORTION OF

THE TUBE RESPONDING TO SPECIFIC RADIATION, (FROM IEEE STANDARDS

PUBLICATION 160).
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SPURIOUS COUN,(RADIATION COUNTER TUBES) A COUNT CAUSED BY
L i

AND EVENT OTHER THAN THE PASSAGE INTO OR THROUGH 1HE COUNTER

TUBE OF THE IONIZING RADIATION TO WHICH IT IS SENSITIVE,

TUBE CouNiz (RADIATION COUNTER TUBES) A TERMINATED DISCHARGE

PRODUCED BY AN IONIZING EVENT. (FROM IEEE STANDARDS PUBLICATION 160)
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