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1. I NTRODUCTION

Five portable battery-operated neutron dosimeter systems were obtained
from RCA , Camden , New Jersey under contract with the US Army Electronic s
Command , Radiac Technica l Area . The system emp l oys a 50 mu PIN Detector
Diode , whose forwa rd vol tage increases with exposure to fast neutrons. Be-
cause this change is permanent and cumulative , the system is able to inte-
grate small doses (from 0 to 1000 rads) over long periods of time .

The system operates from -140°C to +52°C and is temperature compensated
over this entire range. Accuracies of +20 rads for readings be l ow 100 rads
and +20 percent for readings above 100 rads are maintained throug hout the
range.

Temperature correction is performed digitall y after an initial analog to
d i g i ta l conversion of both the forward diode vo l tage and the ambient tempe-
rature . System flexibil ity is promoted with the use of a replaceable Read
Onl y Memory (ROM) for the fina l voltage to dose conversion table.

This digita l approach to temperature compensation , combined with the ex-
tensive use of CMOS circuitry is to allow the use of large scale integration
(LSI) as a means of reducing system size and wei ght . 1

2. DESCRIPTION OF DOSIMETER

The dosimeter is an electronic neutron dos i meter. Its dimensions are
9~~

II X 14k” X 2~~ and it weighs 2~ pounds. In the next model , it is expected
that large scale integration (LSI) will be used . This technique could re-
duce the size of the electronics which is presentl y the bulk of the dosimeter
to about one cubic inch and a couple of ounces . This would not include the
batteries or the digital readout. The prima ry sensor is a neutron sensitive
silicon diode . The calibration curve is programed into the dos i meter. A
thermistor is included in the electronics and a temperature correction factor
is also programed into the dos i meter because the silicon diode is temperature
dependent. The dos i meter is battery powered and is read out by pressing a
sing le button . The exposure dose is read in rads on a three di g it LED disp la y .
The dose does not erase but accumulates with additiona l exposures. The neu-
tron diode is held in place by two small clamps arid may be replaced after
exposure with a diode that reads zero.

An unexposed diode with precisel y 100 milliamperes forward current has a
vo l tage drop of about 0.908 + 0.012 millivolt. For each calibra tion , each
dosimeter has a set of six rocker switches which are used to obtain an in i-
tial reading of zero for any unexposed diode. For the first 100 rads of neu-
tron dose , one rad of neutron dose increases the voltage by about one mi l li -
vol t .

ECOM 76-0896-F , Neutron Dos i meter Development Model , Fina l Report ,
July 1977, P. Ramondetta , Contract No. DAABO7-76-C-0896.



3. ~~~~~~~~ ~~Dl~ TION TESTS

All of the five dosimeters were exposed at least once to the 14 MeV neu-
tron generator facility of Fort Monmouth at Sandy Hook , New Jersey . Aluminum
blocks were taped inside the dos i meter i mmediatel y over the neutron

2
sensitive

diode in order to determine the actual dose delivered to the diode.

Two dos i meters were exposed to neutrons on 3 Aug 77 (see Tables 1 and 2).
The first readings were taken 2 or 3 minutes after the exposure was comple-
ted. Additional readings were taken for the next few weeks .

Three dos i meters were exposed on 9 Aug 77 (see Tables 3 and 1+). Readout
procedures were as stated above . Dos i meter No. 1 was exposed to 1880 rads
and read off scale (above 1000 rads). Readings of dosimeter No. 1 were taker
until 1 1 Au g 77 ~.,hen the diode was replaced so that the dos i meter could be
retes ted .

Two dos meters were exposed on 16 Aug 77 (see Tables 5 and 6). On 12 Auç
77 the diode from dos i meter No. 3 was rep laced with a new diode . Dosimeter
No. 3 had previousl y been exposed on 3 Aug 77 (see Table 2). As was exp lain
in the last paragrap h , dosimeter No. 1 was overexposed on 9 Aug 77 and re-
tested.

It should be noted in Table 6 that the zero reading was 18 rads. The
dosineters had been zeroed two days before the test. I cannot explain why
the zero reading shifted to 18 rads. The zero readings were taken after the
alu~ inun blocks , covered with electrica l tape , were taped over the diode.
The electrical tape went over the electronics and was taped to the back of
the dosimeter. It is doubtful that this caused the perturbation . A special
zero drift test was performed (see Section 5).

The neutron radiation test results are shown in Tables 1 to 6 and all
exceed the requirements of the specification . The specification accuracy
requ~ r~:nii~n t is +20 rads or +20 percent , whicheve r is greater. Fi gures 1 and
2 show the dos i meter readings be l ow and above 100 rads , compared with the
maximum erro r allowed , for a l l of the neutron exposures .

14. D IODE ANNEALING

The silicon diode neutron sensors have a tendency to anneal after expo-
sure. The percent of annealing increases with increasing dose. The eff ects
of short term (weeks) annealing may be observed in Tables 1 thru 6.

Lono term annealing is shown in Table 7. The dos i meters were exposed on a

20 Aug 75. They were read out in a laboratory set up on 15 Sep 75 and 29 Jul
77. In the laboratory set up, 100 milliamperes dc is passed through the diode

2 ECOM-14323, Aluminum Threshold Dos i metry at the ECOM 14 MeV Neutron
Irradiation Facility, S. Kronenberg et al . May 1975
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and the diode vo l tage is read . It w i l l  be noted that the readings decreased
sli ghtly over the two year period . The diodes were then p l aced in the dos i-
meters and read. The close correspondence between the 29 Jul 77 laboratory
readout and the 1 Aug 77 dos i meter readout wil l  be noted .

Long term annealing is shown in Table 7. The dosimeters were exposed
on 20 Aug 75. They were read out in a laboratory set up on 15 Sep 75 and
29 Jul 77. In the laboratory set up, 100 milliamperes dc is passed throug h
the diode and the diode vo l tage is read. It wi l l  be noted that the readings
decreased s l i g h t l y over the two year period . The diodes were then p laced in
the dos i meters and read. The close correspondence between the 29 Jul 77
laboratory readout and the 1 Aug 77 dos i meter readout wil l  be noted .

It is believed tha t the major source of erro r in the dos i meter is due to
annealing, both short and long term . The reason for the long term ann ealing
error is that the dos i meters were programed with the 15 Sep 75 laboratory
data shown in Table 7.

5. TEMPERATURE TESTS

a. Temperature Tests With Batteries

The dos i meters were placed in a “Tenney lO l l temperature chamber and
a l lowed to s tabi l i ze for 1~ hours at each tempe rature. The dos i meters , using
the built-in alkaline battery power supp l y, were tested from 0°C to +52°C.
The results are shown in Table 8. The dos i meters exceeded the requirements
of the specification .

b. Temperature Tests With Electronic Power Supp l y

The or i g inal concept was to have the dosimeters operate with batteries
down to -40°c. However , since the batteries used would function onl y to 0°C ,
an electronic power supp l y had to be used to test the temperature dependence
from 0°C to -40°C . The dosimeters were placed in a “Tenney lo ll temperature
chamber and allowed to stabilize for 1~ hours at each temperature. The re-
sults are shown in Table 9. The dos i meters exceeded the requirements of the
spec i ficat ion .

6. ZERO DRIFT TEST

Because of the zero drift of 18 rads noted in Section 2 and Table 6, and
because almost all of the other dos i meters had to be rezeroed after a few
days drift , an experiment was init iated to determine the cause. Unexposed
diodes were put into dos i meters No. 4 and 5 and the dosimeters were adjusted
to read 11 rads. Readings were taken period i cally and the results are shown
in Tables 10 and 11 . The stability was initia ll y unsatisfactory .

All of the diodes used in all of the experiments described in this report ,
with the two exceptions noted in Tables 10 and 11 , had been taped to 3 X 5

3
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~~~ds~~.1tn p r es s u r e  sensitive adhesive cell op hane transparent tape. They
had been taped for about four months for use in another experiment awaitin g
tie repair of the 114 MeV neutron generator. By the time the generator was
repa i red the exper iment  was no longer needed .

Because of the shortage of diodes , these diodes were untaped and used in
the experiments detailed in thi s report. Some of the g lue probabl y adhered
to the diode leads. It was common p rac t i ce  here to tape diodes to 3 X 5
cards for exposure and no diffi culty had been noted in past laboratory expe-
riments. However , these diodes were taped for an unusuall y long period of
time and the dosimeter contacts differed from the laboratory contacts. The
p o s s i b il i t y  a l so  remains that the d i f f i c u l t y  of d r i f t  from poor contact was
present but not observed previousl y.

When the unsatisfactory drif t showed up as reported in Tables 10 and 11
action was taken. The dos i meter diode termin als were cleaned with trichloro-
ethane and the diodes were rep laced with new , untaped diodes as noted in
Tables 10 and 11. The drift i mmediatel y stopped in dos i meter No. 4 (Table lO t
the dos ime te r  remained s t a b l e .  However , I was unable to contro l the d r i ft  of
dosimeter No. 5 (Table i i )  in s p i t e  of the ac t ions  taken and recorded in
Tab le  11 .

It ~hou1d be noted in Table 1 tha t the readings over a period of three
weeks were 3/4 ÷2 rads. Table 2 shows readings of 62 +5 rads over a period
of 8 days. Over 100 rads the dosimeter reads in steps of 10 rads. Table 3
sho~is . with the exception of the first readi ”g, a reading of 130 +10 reds
over a per iod of two weeks . The i n i t i a l  reading of 150 rads was taken just
a few minutes  a f t e r  the end of the exposure . The change in dose f rom 150
at 11 :4 2  to 140 at 1 1 : 1 4 7  was due to anneal ing ,  not d r i f t .  In Tab les  14 thru
6, with i n i t i a l  readings of 380 rads , 610 rads , and 800 rads , the zero drift
is completel y masked by the annealing. The tables clearl y show anneal ing to
be large at hi gh doses and small at low doses. The figures show the percent
change due to ennea 1 ing to be nearl y equal with the exception of the 31 red
dose (Table I) where annea ling was not observed .

It must be recognized there fore  that th i s  d r i f t  may have been observed
throughout the experimental data.

However , th t~ annealing trends o~ the diodes , t he tendency toward lower
readings ~i i th  t ime , are real properties of the diodes themselves and are not
introduced by the tape.

Since cleani ng the diode leads did not prevent the zero drift (see
Table 11 ) , a new approach was tried . The diodes in dosimeters No. 14 and No.
5 v,erc exchanged (seo Tables 12 and 13). It w i l l  be noted that the diode
showed st a bility of Li rad in Table 10 from 25 Aug 77 until 6 Sep 77 in dos i-
meter No. 14 . This same diode showed stability of +1~ rads in Table 13 from
6 Sep 77 until 19 Sep 77 in dosimeter No. 5.

14 
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Likewise , the diode which showed a lack of stabilit y in Table 11 , dos i-
meter No. 5 showed a similar lack of stabi Ut . after the exchange as shown
in Table 12 , dos i meter No. 4. The diode exchange ind i cates that it is the
diode which is the cause of zero d r i f t  and not the other electronic compo-
nents of the dos i meters.

The diode in dos i meter No. 14 was replaced with a 9.17 ohm precision re-
sistor. Between 21 Sep 77 and 30 Sep 77, fourteen reading s were taken (see
Table 14). Twel ve of the readings were 58 reds while two of the readings
were 57 reds. This test again indicates tha t the electronics and other com-
ponents of the dos i meters are stable and tha t the zero drift is a property
of the diodes .

7. CONCLUSIONS AND RECOM MENDAT I ONS

It i s  concluded tha t all of the dos i meters successfull y passed the neu-
tron exposure tests. In addition , the dosimeters passed the temperature
tests in the range from 0°C to +52°C with the alkaline battery power supp l y
provided. However , from 00C to -140°C it was necessary to use an external
electronic power supp l y since these temperatures are below the range of the
alkaline batteries. With the electronic power supp l y the dosirneters passed
the temperature tests in the range from 00C to -40°C. It is recommended that
in the next procurement a power supp l y be provided which wi l l  cover the en-
tire temperature range from -140°C to +52°C. If necessary, an ancillary cold
temperature power supp l y could be provided .

Annealing is a well known inherent prob l em of neutron sensitive diodes .
Observations were made during the test period . In addition , results of a
previousl y performed two year annealing test on a similar batch of diodes
were presented . However , a previously unobserved problem with the diodes
was discovered . Unexposed diodes had a tendency to drift as much as 18 rads.
It is recommended tha t this problem be further investi gated .

5
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TABLE 1 . SANDY HOOK NEUTRON IRRAD IAT ION NO. 1

Dos i meter No. 4, 3 Aug 77
Zero Reading 0 Rads
Actual Dose 31 Reds

Dose Error
Rads Rads Date Time

34 +3 3 Aug 12:08
33 +2 3 Aug 12:10
314 +3 3 Aug 13 :20
34 +3 3 Aug 15 :4 5
37 +6 4 Aug 09 :00
36 +5 4 Aug 13 :15
36 +5 4 Aug 15 :30
34 +3 5 Aug 07:45
33 +2 8 Aug 07:45
32 +1 10 Aug 07:40
34 +3 11 Aug 07:15
34 +3 15 Aug 07:40
34 +3 17 Aug 07:10
36 +5 19 Aug 06:40
36~ +5~ 22 Aug 07:40

~Diode removed 23 Aug so that dosimeter could be
reused.

8



TABLE 2. SANDY HOOK NEUTRON IRRADIATIO N NO. 2

Dos i meter No. 3, 3 Aug 77
Zero Reading 0 Rads
Actual Dose 70 Rads

Dose Error
Reds Rads Date Time

66 - 4 3 Aug 12:09
65 - 5 3 Aug 12:10
65 - 5 3 Aug 13:20
65 - 5 3 Aug 15:45
60 -10 4 Aug 09:00

- 6 4 Aug 13 :15
60 -10 4 Aug 15:30
63 - 7 5 Aug 07:45
58 -12 8 Aug 07:45
57 -13 8 Au g~ 09:30
63 - 7 8 Aug~ 09:40
60 -10 10 Aug 07:40
60 -10 11 Aug~ 07:15
61*~ — 9*~c 11 Aug~ 14:00

CBatteries removed and replaced .

**Diode removed 12 Aug so that the dosimeter could
be reused .

9
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TABLE 3. SANDY HOOK NEUTRON IRRAD I AT I ON NO. 3

Dosimeter No. 5, 9 Aug 77
Zero Reading 5 Reds
Actua l Dose 131 Reds

Dose Error
Reds Reds Date Time

150 +15 9 Aug 11:42
1140 + 7 9 Aug 11:47
140 + 7 9 Aug 13:05
140 + 7 9 Aug 14:30
130 - 1 10 Aug 07:40
130 — 1 11 Aug * 07:15
120 - 8 15 Aug 07:45
140 + 7 17 Aug 07:10
120 - 8 19 Aug 06:40
13O~’~* — 1’~ 22 Aug 07:40

~Batterie s removed and rep laced 11 Aug 77

~~Diode removed 23 Aug so that the dos i meter could
be reused .

10
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TABLE 4. SANDY HOOK NEUTRON I RRADIAT I ON NO. 14

Dos i meter No. 2, 9 Aug 77
Zero Reading 14 Rads
Ac tual Dose 355 Rads

Dose Error
Rads Percent Date Time

380 + 7 9 Aug 11:42
370 + 4 9 Aug 11:147
350 - 1 9 Aug 13:05
360 + 1 9 A ug 114 :30
350 — 1 10 Aug 07:40
340 - 14 11 Aug 07:15
320 -10 15 Aug 07:45
330 — 7 17 Aug 07:10
320 -10 19 Aug 06:35
310 —1 3 22 Aug 07:40
310 -13 24 Aug 07:30
310 -13 26 Aug 07:30
310 -13 29 Aug 07:40
310 -13 31 Aug 07:40
300 -15 2 Sep 07:45
310 -13 6 Sep 08:05
310 -13 7 Sep 07:45
310 -13 9 Sep 07:50
310 -13 12 Sep 07:55
310 -13 14 Sep 08:05
310 -13 16 Sep 07:50
310 -13 19 Sep 08:55
310 -13 21 Sep 07:50
310 —1 3 23 Sep 07:40
310 -13 26 Sep 10:30
310 -13 27 Sep 07:45
310 -13 28 Sep 07:45
310 -13 30 Sep 07:50

11



TABLE 5. SANDY HOOK NEUTRON IRRADIATION NO. 5

Dosimeter No. 3, 16 Aug 77
Zero Reading 4 Reds *

Actua l Dose 584 Rads

Dose Error
Reds Percent Date Time

610 + 14 16 Aug 11:30
590 + 1 16 Aug 13:00
590 + 1 16 Aug 1’4:O 5
580 — 1 16 Aug 16:2 5
580 - 1 17 Aug 07:10
560 - 14 17 Aug 15:20
550 - 6 18 Aug 07:00
560 - 4 19 Aug 06:35
550 - 6 22 Aug 07:140
5140 - 8 24 Aug 07:30
530 - 9 26 Aug 07:30
530 - 9 29 Aug 07:40
520 -11 31 Aug 07:40
520 -1 1 2 Sep 07:45
510 -13 6 Sep 08:05
510 — 1 3  7 Sep 07:45
510 -13 9 Sep 07:50
510 -13 12 Sep 07:55
510 -13 114 Sep 08:05
510 - 13 16 Sep 07:50
510 -13 19 Sep 08:55
500 -14 21 Sep 07:50
510 -13 23 Sep 07:40
500 -14 26 Sep 10:30
510 -13 27 Sep 07:45
500 -1~+ 28 Sep 07:45
500 -14 30 Sep 07:50

12



TABLE 6. SANDY HOOK NEUTRON I RRADIATION NO. 6

Dos i meter No. 1 , 16 Aug 77
Zero Reading i8 Rads
Actua l Dose 781 Rads

Dose Net Dose~ Error
Re d s _ Rads Percent Date Time

800 780 0 16 Aug 11:30
770 750 - 14 16 Aug 13:00
760 7140 - 5 16 Aug 14:05
760 740 - 5 16 Aug 16:25
750 730 - 7 17 Aug 07:10
750 730 - 7 17 Aug 15:20
740 720 - 8 18 Aug 07:00
730 710 - 9 19 Aug 06:35
710 690 -12 22 Aug 07:40
700 680 -13 24 Aug 07:30
690 670 -14 26 Aug 07:30
690 670 -14 29 Aug 07:140
680 660 -15 31 Aug 07:40
680 660 -15 2 Sep 07:145
670 650 -17 6 Sep 08:05
670 650 -17 7 Sep 07:45
670 650 -17 9 Sep 07:50
670 650 -17 12 Sep 07:55
670 650 -17 14 Sep 08:05
660 640 -18 19 Sep 08:55
660 6140 -18 21 Sep 07:50
660 6140 -18 23 Sep 07:40
660 640 -18 26 Sep 10:30
660 6140 -18 27 Sep 07:145
660 640 -18 28 Sep 07:145
660 640 -18 30 Sep 07:50

~For the net dose in rads , 20 reds is sub t rac ted f rom the dose
i n rads to account for the 18 rad zero reading

13



TABLE 7. LONG TERM DIODE ANNEALING

15 Sep 75 29 Ju l 77 Change In 1 Aug 77 Change In
Lab Reed Lab Read 2 Years Dos i meter 2 Years

Dose Dose Dose Dosimeter Dose Dose
Rads Rads Rads No. Reds Rads

28 28 0 1 34 +6
94 92 -2 2 96 +2

Change In Change In
2 Years 2 Years
Percent Percent

380 365 -4 3 360 -5
620 570 -8 4 560 -10
1070 1010 -6 5 980 -8

TABLE 8. TE MPERATURE TEST S WITH BATTERIES

Dos i meter No. 2, 10 Aug 77

Temperature Dose Error
°C Rads Percent

24 350 0
52 330 —6
O 350 0

Dos i meter No. 3, 10 Aug 77

Temperature Dose Error
____________ 

Rads Percent

24 57 0
52 68 +11
0 57 0

14
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TABLE 9. TEMPERATURE TESTS WITH ELECTRONIC POWER SUPPLY

Dos i meter No. 2, Il Aug 77

Temperature Dose Error
Reds Percent

+25 340 0
-28 350 +3
-40 350 +3
-20 350 +3
- 5  350 +3
25 340* 0

Dos i meter No. 3, 11 Aug 77

Temperature Dose Error

____________ 

Rads Reds

+25 60 0
-28 43 -17
-40 46 -114
-20 43 -17
- 5  58 — 2
25 61~’ 1

• *Dose after rep lacing batteries .

S
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TABLE 10. ZERO DRIFT CHECK NO. 1

Dos i meter No. 4, 23 Aug 77
First Reading, 11 Reds *

Reading Error
Rads Reds Date Time

11 0 23 Aug 10:30
9 - 2 23 Aug 12:45
0 -11 23 Aug 15:35
8 - 3 24 Aug 07:30
4 — 7 24 Aug 11:05

Be l ow 0 Unknown 24 Aug 15:30
Be low 0 Unknown 25 Aug 07:40

24~ 0* 25 Aug 08:30
25 + 1 25 Aug 11:00
24 0 25 Aug 15:30
24 0 26 Aug 07:30
24 0 26 Aug 11:05
23 - 1 26 Aug 15:35
214 0 29 Aug 07:40
24 0 30 Aug 07 :35
24 0 31 Aug 07:40
2 4 0 1 Sep 08:05
24 0 2 Sep 07:45
25 + 1 6 Sep 08:05

*Dos i meter diode terminals cleaned with trichloro-
ethane and diode replaced wit h new unteped diode.

16
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TABLE 11 . ZERO DRIFT CHECK NO. 2

Dos i meter No. 5, 23 Aug 77
First Reading, 1 1 Reds

Reading Error
Rads Rads Date Time

11 0 23 Aug 10:30
15 + 4 23 Aug 12:45
9 - 2 23 Aug 15:35
5 - 6 24 Aug 07:30
8 - 3 24 Aug 11:05
12 + 1 24 Aug 15:30
11 0 2 5 Aug 07:4 0
12 + 1 25 Aug 11:00
1 1 0 25 Aug 15:30
14 + 3 26 Aug 07:30
12* + l~ 26 Aug 08:15
2* — 9~ 26 Aug 11:05

11 0 26 Aug 11:20
0 —1 1 26 Aug 12:50

14** O** 26 Aug 15:35
14 0 29 Aug 07:40
14 0 30 Aug 07:35
15 + 1 31 Aug 07:40
2 -13 1 Sep 08:05
20*** 0 1 Sep 10:30
18 — 2 1 Sep 11:1 5
8 -12 1 Sep 13:00
9 - 11 1 Sep 16:30
8 -12 2 Sep 07:145

11 - 9  2 Sep 11:30
8 -12 6 Sep 08:05

*Dosjm eter diode term i nals and diode leads cleaned
wi th trichloroethane.

**Oiode replaced with new untaped diode .

***Dosimeter diode terminals cleaned with trichloro-
ethane and diode replaced with new untaped diode .
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TABLE 12. ZERO DRIFT CHECK NO. 3

Dosimeter No. 4, 6 Sep 77
First Reading , 12 Rads

Reading Error
Reds Reds Date Time

12* 0 6 Sep 10:50
12 0 6 Sep 11:30
12 0 6 Sep 13:00
12 0 6 Sep 15:10
14 + 2 6 Sep 16:15
24 +12 7 Sep 07:45
25 +13 7 Sep 16:00
14 + 2 8 Sep 07:55
l8~~ 0 8 Sep 11:1 5
21 + 3 8 Sep 13:00
23 + 5 8 Sep 14:25
12 0 9 Sep 07:50
2l*;~ 0 9 Sep 08:40
21 0 9 Sep 09:45
21 0 9 Sep 15:45
12 — 9 12 Sep 07:55
II — 10 13 Sep 08:15
9 -12 lI e Sep 08:05

11 —10 15 Sep 07 :5 5
-10 16 Sep 07 :50

*Diodes in dosimete rs No. 4 and No. 5 reversed
10:50 , 6 Sep 77 (See Tables 10 , 1 1 , 12 and 13).

~~New diode; varnish scraped off leeds with razor blade.

***Diode twisted in terminals and centered .

~*~~:Diode removed 16 Sep 77 for precision resistor test.

18
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TABLE 1 3. ZERO DRIFT CHECK NO. 4

Dos i meter No. 5, 6 Sep 77
First Reading, 11 Reds

Reading Error
Reds Reds Date Time

11* 0 6 Sep 10:50
11 0 6 Sep 11:30
11 0 6 Sep 13:00
12 + 1 6 Sep 15 :10
12 + 1 6 Sep 16:15
11 0 7 Sep 07:45
11 0 7 Sep 16:00
11 0 8 Sep 07:55
11 0 9 Sep 07:50
14 + 3 12 Sep 07:55
12 + 1 13 Sep 08:15
11 0 1 4 Sep 08:05
12 + 1 15 Sep 07:55
14 + 3 16 Sep 07:50
11 0 19 Sep 08:55
9 - 2 20 Sep 07:50
14 + 3 21 Sep 07:50
14 + 3 22 Sep 07:40
15 + 4 23 Sep 07:40
17 + 6 26 Sep 10:30
15 + 4 27 Sep 07:45
15 + 4 28 Sep 07:45
17 + 6 29 Sep 07:40
15 + 4 30 Sep 07:50

*Diodes in dos i meters No. 4 and No. 5 reversed

• 10:50 , 6 Sep 77 (See Tables 10 , 11 , 12 and 13).
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TABLE ~/4 . ZERO DRIFT CHECK NO. 5

Dos meter No. 4, 21 Sep 77
First Reading, 58 Reds

Read ing  Er ror  Temperature
Reds Rads °C Date Time

58~ 0 2 3 .2 21 Sep 07:50
58 0 23.8 21 Sep 11:10

0 24.0 21 Sep 16:00
58 0 22.7 22 Sep 07:40
57 - 1 2 3 .5  22 Sep 11:10
58 0 23.4 22 Sep 16:15
57 - 1 22. 5 23 Sep 07:40
58 0 2 3 .6  23 Sep 15:35
58 0 22.5 24 Sep 10:00
58 0 22.3 26 Sep 10:30
58 0 22.6 27 Sep 07:45
58 0 22.4 28 Sep 07:45
58 0 22.0 29 Sep 07:40
58 0 22. 3 30 Sep 07: 50

*Diode removed 16 Sep 77 for p -e cision resistor test.
Diode rep laced with 9.17 ohm resistor.
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