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1.0 PURPOSE

" The purpose of this program is to provide the necessary person-
nel and facilities required to design, fabricate, test, and deliver the
intensified quandrat photomultiplier tubes (Digicons) required to support
the SHAD experiment. Deliverables included two (2) breadboard tubes,
three (3) space-qualified tubes, reports, and data.

N A11 work required by this contract has bee@'décomplished. Two
.{Zf’breadboard tubes were fabricated, the design verified through testing
and the tubes delivered. Three {3) space-qualified tubes have been fabri-
cated, tested, and de]ivered.('All reports and data requirements will have

been satisfied with the submiﬁ;a] of this final report.
\
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2.0 SHAD DIGICON DESIGN

2.1 BACKGROUND

The design of the quadrant photo tube for the SHAD Experiment
was derived from the quadrant Digicon guider tube developed by SAIC under
contract to the University of Maryland.

The Digicon tube is an imaging tube with a photocathode as an
electron source on one end and a monolithic silicon photodiode array as a
detector on the other end (Fig. 1). Electrons produced by incoming photons
at the photocathode are accelerated by an electrostatic field and detected
by the diode array. Each photodiode serves as the high-gain first stage
of a detector channel, producing a charge pulse of approximately 5000
electron-hole pairs for each incident photoelectron. Each current pulse
is amplified by a charge sensitive preamplifier and is "counted" if it ex-
ceeds a preset discriminator threshold level. The Digicon is characterized
by a wide dynamic range, low noise, high photometric accuracy, and high
reliability.

2.2 SHAD DESIGN

The design goals for the SHAD Flight-Qualified tube are listed
in Table 1. In order to satisfy them, revisions were made to the internal
tube structure making it more compatible with the vibration environment
to be encountered. The quadrant diode array design was revised to specify
the tighter inter-diode spacing recommended by Dr. Currie. See Fig. 2
SAIC Drawing No. 131-18-111-203.

The packaging and encapsulation design was completely revised
for this application. The magnetic shield was redesigned to provide a
closed shield. The encapsulant and HV cables were changed in order to be
compatible with the requirement for use of space-qualified materials, and
the method of attaching the High Voltage cable revised to accommodate the
spacecraft's environmental requirements.
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Figure 1. Quadrant Digicon—Unencapsulated View.
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Table 1. SHAD Quadrant Digicon Performance Goals.

1. PHYSICAL (See Figure 4)

° Length 3.50" + 0.01"
. Diameter 2.00" + 0.01"
° Weight <350 grams
° Array Configuration See Fig. 2

2.  ELECTRICAL

o Diode Leakage Current <1 nA (4 central diodes)
(6V Reverse Bias)

o Diode Capacitance <15 pf (4 central diodes)
(6V Reverse Bias)

o AE/E at 15 kV <0.25 (4 central diodes)

3. PERFORMANCE AT 15 kV

° Photocathode Quantum 400 nm 25%
Efficiency 500 nm 15%
700 nm 2.5%
800 nm 0.1%
. Dark Count <25 ct/sec/diode (avg of 4 central
diodes)
o Magnification 0.6<m<]
. Error Function (10-90%) 50u
. Uniformity (4 central 5%
diodes)

4. ENVIRONMENTAL ° 1
o Vacuum Operation Compatible ]
o Temperature -40°C to +55°C SR
e  Vibration See SHAD Vibration Levels : ]
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The encapsulation technique has been described in detail in a
report to ONR, SAI-83/1421, dated December 1, 1983. The final encapsulated
tube assembly is shown in Fig. 3, SAIC Drawing No. 131-18-110-000. The
interface drawing, SAIC Drawing No. 131-18-110-001 is provided in Fig. 4.
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DIGICON PERFORMANCE

a.  MAGNIFICATION

DIODE/2)
1/2 CENTER 1/2
u Divisions S S| 0 se., 5070, N8 S0,
Count Rate ' 4 9 4 5"]Lr;) 198
S (Total No. Divisions) = 640 4,
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* =

M (Magnification) = D/W = Yoo, / 466G, =

(D = Diode Width)
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=, 00w
1/2 CENTER 1/2
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TUBE NO. _ &)3-D  DVU

e
DATE _ A-7p B4
ENMCAPSINLATED
PHOTOCATHODE RESPONSE IN SNIELD
Visible Current Mode Quantum Efficiency Data Sheet
°
Wave- Tube Casltiat:‘zaa?;jon Standard Calculated Goal
Length Signal Signal Calibration Conments Qt QE
(un) () (h) (QE%) (%) (%) .
2 I -
360 Lo 1) 4T ;‘9 [9-3 | Buwe fiites 4 B
- -
400 1> 4.5l 1P 154 ! \B- > 25.0 °
t T
J
/] 1
460 )6 FH 11] & 105 | EX
l : }
500 | 765 T8 496 L 196 |us futeR 1% 15.0 .
— |
— ! .
560 .249 18] 539 9 509 507
T . .
, ! } R
600 | .755 v 468 8] 380 [(cuow Piger | 13 o
1 | ¥
I
660 -5 701@ -375 8| 221 ‘ L.83%
— / , _
| i e
00 | -2¢0 r8| 268 8 \]1 . r-44 2.5 °
| \ ,f
760 5128 41 r8| 71k ! 970
] { l .
1 s
800 | 6 & 1 (8l A5 | 778 0.1 °.
| | . L
1 | R
1 . Lo e
_ ) °
Test Engineer é ()g,&u QA @‘HZ"{B‘{ S
Customer (if applicable) N/A
k)
- Tube Signal . . :
Calculated QEX = Calibration Standard Signal x Standard Calibration QA% L J




AT 18-4.0
Initial Release

ENCAPSULATED DIGICON ACCEPTANCE TESTS (SHAD)

DIGICON NO. &73-5 DW

TeST DATE
4.1 PHOTOCATHODE RESPONSE (QE) 4)26/89
4.2 DIODE ARRAY RESPONSE
a. Leakage 5/27/94
b. Capacitance ' ti/éELAEFJ
c. BE/E | 5/29/84
4.3 DIGICON PERFORMANCE
a. Magm"fication 51/7 /gL/
b. Error Function 55//7/23‘/
c. Dark Count 5[/7/54
d.  Uniformity ﬂg/ﬁ‘/
4.4 PHYSICAL .
a. Diameter 1572222235/ S  }
b. Length 1572%525%1 ob |
c. Centering ° ' £§A2£;éék¥ ~%
d.  Weight /2564 1
| .

Data Distribution:

Test Build Log Book
Test Lab

Tube Engineer
Quality Assurance
Customer

File
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May 30, 1984 .
SHAD QUAD DIGICON [1-131-08-645] °
SAI P/N: 131-18-110-000
S/N: _673-5 (DVU)
Contract No: N00014-82-C-0363
Office of Naval Research : ®

CERTIFICATE OF PERFORMANCE

This is to certify that the item noted was tested in accordance with the o
SAI Acceptance Test Procedure AT-18-4.1— Photocathode Response (QE), AT-18-4.2A— ™
Diode Array Response, AT-18-4.3A— Digicon Performance, and AT-18-4.4— Physical,
Mechanical Dimensions. Test Data Summary Sheets are attached for each test.

Physical test reports and data on file at this facility and are available for
review by ONR.

Gary L. Russéll r
Quality Assurance :
Distribution:  SAI Test N
SAT QA
SAI Contracts (4) ® 1
SAI File ]
.
D
°
1
Science Applications, Inc. 11526 Sorrento valley Road, Suite A, San Diego, California 82121, (619) 458-3700 L

Dther SAI Offices: Albuguergue, Ann Arbor,Arlington,Atlanta, Boston,Chicago,Huntsvilie,La Jolia,Los Angeles,McLean,Palo Alto, Santa Barbara, Sunnyvale & Tucson




SERIAL NUMBER 673-5
DESIGN VERIFICATION UNIT (DVU)




APPENDIX A
SHAD SPACE-QUALIFIED TUBES TEST DATA
673-5 Design Verification Unit (DVU)
676-5 First Flight Tube (F-1)
691-5 Second Flight Tube (F-2)
674-5 Third Flight Tube (F-3)
672-5 Unencapsulated Tube (Spare)
* |
T ;
° |
T
.
- '*
A
15 [ ) j




A1l tests were monitored by both SAIC Quality Engineering and
the appointed Government representative.

Test data is included in Appendix A.

3.2.4 Space-Qualified Tube Delivery

The Design Verification Unit (DVU) was delivered to ONR at ITE,
Beltsville, Maryland on June 1, 1984.

Following selection by ONR, Tube S/N 676-5 was selected to be
encapsulated into the first Space-Qualified Tube (F-1). This tube was
delivered on June 6, 1984.

Following the processing and testing of the redder photocathode
tubes, Tube S/N 691-5 and S/N 674-5 were selected for use in the second
and third Space-Qualified Tubes (F-2 and F-3). These tubes were delivered
on October 8, 1984 and December 3, 1984, respectively.

Tube S/N €72-5, which is a good operating device but not selected
for use as a deliverable flight tube, is still unencapsulated. It is being
held in SHAD residual inventory at SAIC.

"
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Tube Run
, No. Tube S/N Results Assignment/Use
4 672-5 Good Tube Hold in Residual
5 673-5 Good Tube DVU Tube
6 674-5 Good Tube F-3 Tube
) 7 676-5 Good Tube F-1 Tube
At this point SAIC was directed to attempt a "redder" photocathode. Three
cathode tests were performed on S/N 686, 688 and 690. Then the last two
tube runs were made using the "redder" photocathode process.
8 691-5 Good Tube F-2 Tube
9 695-5 Noisy Tube Scrap
»

3.2.3 Space-Qualified Tube Testing

Testing of the Space-Qualified Tubes was performed in accordance

with the SHAD Test Plan, TP 131-08-645-01, Rev. A, and the SHAD Acceptance

’ Test Procedures, AT 18-4.0, AT 18.1, AT 18.2, AT 18.3, and AT 18.4. Test-
ing included the following:

. Manufacturing Tests

[ ] Incoming Inspection
In-Process Inspection

° Unencapsulated Digicon Tests

Photocathode Response
» Diode Response

Digicon Performance

Physical Inspection

° Encapsulated Digicon Tests

b Photocathode Response
Diode Response
Digicon Performance
Physical Inspection
Unencapsulated tests were performed on all tubes produced. Encap- R
sulated Tube Acceptance Tests were performed on the Design Verification Unit -, A

(DVU) and on the three flight tubes delivered (F-1, F-2, and F-3).




The encapsulated tube design was revised, modifying the anti-
corona shield and the potting/installation techniques. -

o
The first SHAD breadboard tube was re-encapsulated in the re-
vised configuration which successfully passed thermal cycling between +55°C )
and -45°C. This tube was delivered to ONR at ITE, Beltsville, Maryland Jf.ﬂ :
on October 5, 1983 for integration testing. ‘. '
The second breadboard tube (S/N 651-5) was encapsulated in the
new configuration. It received functional performance testing, thermal
cycling, and vibration testing, passing all successfully. This tube was
delivered to ONR at ITE on October 6, 1983. L
3.2 SPACE-QUALIFIED TUBES
k’ 3.2.1 Space-Qualified Parts Procurement . @
3
- The parts for fabrication of the Space-Qualified Tubes were pro-
A cured under a separate contract, N00014-82-C-0708. A1l parts were received,
inspected, and tested. We found, upon testing, that the diode arrays fabri- P
cated for these tubes failed during vacuum bake. After several reworks and '
weeks of delays, the problems being experienced (with metalization) were
identified, and we received usable diode arrays.
»
3.2.2 Space-Qualified Tube Fabrication
Nine tube runs were completed for the fabrication of Space-Qualified
tubes. The sequence and results are listed below:
[
Tube Run . 1
No. Tube S/N Results Assignment/Use o 1
1 661-5  Indium Seal Failure Scrap B
2 670-5 Diodes High Leakage Scrap P "
1
3 671-5 Diodes High Leakage/Seal Scrap AR
At this point the diode problem was identified and corrected. iﬁfﬁ_&
LS
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3.0 HARDWARE FABRICATION AND TESTING o
3.1 BREADBOARD TUBES
The first phase of this program was to design, fabricate, encap- L4

sulate, and test two (2) breadboard tubes of the design to be used in the
space-qualified devices to follow.

3.1.1 Breadboard Tube Fabrication o

The two breadboard quadrant tubes were fabricated successfully
and tested for operation. These were, respectively, S/N 638-5 and 651-5.

Tube S/N 638-5 was selected for encapsulation processing and test 'j
while S/N 651-5 was designated the life and environmental test unit. The
Life Test was performed on this tube with no unacceptable degradation of

12

performance after the scheduled accumulation of 10 = electrons.

3.1.2 Breadboard Tube Encapsulation and Testing

The encapsulation process for the SHAD flight Digicons was devel-
oped using space-compatible materials based on experience with the University N
of Maryland quad guider tubes and with the ST FOS flight Digicons. This @
process was tested on a non-operating tube and the problems initially en-
countered with material compatibility, adhesion, and surface preparation
worked out. Following successful processing of non-working tubes, the

first SHAD breadboard tube, S/N 638-5, was encapsulated using this process.
Post-encapsulation testing revealed that the tube was no longer operational.
We dissected the tube and found that the indium seal had failed, most prob-
ably during the encapsulant's cure cycle. It appears that the force on the
tube's anti-corona shield due to differential expansion during the potting *
cure was sufficient to mechanically force the faceplate from its indium seal.
Additional problems were found during thermal testing of the encapsulated
assembly.
o

N o
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PREAMP No. 1 COUNTER No. 18 THRESHOLD =

SCALE MAX,SCALE MIN = 2p000 @

DIODE No. 1

+ ¢ 4 @ +

.

84

+ + + o 0

1 1 —1 1 -1 1 1 1 1 1 -
-15 15
----- DEFLECTIONC(D/A UNITS)--~--
Hfml,Hfm2,FWHM,Pos. = -14.412.46 13.95 -7.44
10%-90%,90%-10%,AVE= .67 .46 1.57
MAX COUNT,MIN COUNT = 20870%4.% 3523.086
(D) _ ,,5/17154
STD. DEV OF EFUN = ,836020563172 W
SUMSUM = 4220.86666667
MEAN EFUN = -4,15192341003E-082
*#%QUADBB(7/24/83) #++
Preamp. No. 1 2 3 4 S 6 ’ 8 9 1@ 11
‘Counter No. 18 19 21 22 20 23 24 2% 29 27 28 26
Diode No. | 2 3 4 ] e ) e e e . 0
Threshold 84 100 80 70 234 254 254 254 254 254 254 2%4
DEFLECTION FACTORS: X= 6.25 Y= 6,25 (MICRONS PER D/RA)
S s 17 /83 15 ¢ 26 ¢ 54 Sec.) .
QUAD TUBE SCAN
L e e L D e SRS
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DIGICON PERFORMANCE

c. 100 SECOND INTEGRATION DARK COUNT

QN=_R6

23]

@=_24

-y

—T)

Q3

93]

Y
L i3

“=_3J 4

28 )

TOTAL =

RS R

C = TOTAL/400 =

2AER

(Goal = 25)

T .
e I e Y L

d.  QUADRANT RESPONSE UNIFORMITY .

Sion

(I N I
2349350

B Ygo s

“w4H74
AVG = H L1D
(Goal = £5%

| AR ERR Y3 AN

TEST ENGINEER _ (Y, @,)éy,o jﬁ/ £7
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CUSTOMER (if applicable) N/A
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TUBE NO. _ (73-5 CDVU) AT 18-4.4
Initial Rel
DATE 57[251/84 nitia elease

PHYSICAL, MECHANICAL bIMENSIONS

a. Maximum Diameter (2.00 £0.01 inch) 2.0] - 2.00
b. Maximum Length (3.50 £0.01 inch) 3.4? ”3.5/

c. Concentricity:

Shield, Anticorona Metalization,
Cone 1.D. Optical Inspection
(0.015 max. TIR)eveuvennn. Verified OK

d. ‘Weight (Max. 350 g.)............ Verified oK

Dia. B

O ) 0.015 —— 3.50 0.01 '_*‘

34/
7
Inspector _M QA %4

Customer (if applicable) A;//A
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SERIAL NUMBER 676-5
FIRST FLIGHT TUBE (F-1) °




4 June 1984

#106
Office of Naval Research
Department of the Navy
459 Summer Street
Boston, MA 02210
Attention: Dr. Fred Quell
Subject: Certificate of Performance
Reference: Contract N00014-82-C-0363
Gentlemen:
Science Applications, Inc. (SAI) provides herewith two (2) copies
of the "Certificate of Performance" for the FOS Digicon, SAI Part
131-18-110-000 and Serial Number 676-5 (F#1). This is to certify
that the items were tested in accordance with the attached test
reports, in accordance with the above referenced contract.
Should you require any additional technical information, please
contact Mr. Gary Russell at (619) 458-3796.
Very truly yours,
SCIENCE APPLICATIONS,
Barbara Bashforth Z%
Administrative Assistant
Technology Development Group
/bb
Enclosures .
cc: Mr. Pete Petiford - DCASMA, San Diego -
°
bcc: J. McCoy
G. Russell
Chron
File
Deliverables ;f,,_,s
: ».‘f <
RO
._::]
-7 .. V‘
Science Applications, Inc. 10401 Roselle Sirest, San Diego, California 92121, (619) 458-3700 . B
Other SAI Offices: Albuquerque, Atlanta, Chicago, Dayton, Denver, Huntsville, Los Angetes, Oak Ridge, San £ 18go, San Francisco, Tucson, and Washington, D C. - 1




——— - v — p— - i
v C3 A R Y R W R ———, D B Al B s JBge B 20w o ae e —

May 30, 1984 o

SHAD QUAD DIGICON [1-131-08-645] SRS
o

SAI P/N:  131-18-110-000

S/N:  676-5 (F#1)
Contract No:  N00014-82-C-0363 -
Office of Naval Research

[ )

CERTIFICATE OF PERFORMANCE

This is to certify that the item noted was tested in accordance with the
SAI Acceptance Test Procedures AT-18-4.1— Photocathode Response (QE),
AT-18-4.2A— Diode Array Response, AT-18-4.3A— Digicon Performance, and [
AT-18-4.4— Physical, Mechanical Dimensions (Ref Request for Deviation/Waiver o
5/29/84 #W8401). Test Data Summary Sheets are attached for each test. Physical
test reports and data on file at this facility and are available for review by ONR.

oy LotV

Gary L. Kussel] .

Quality Assurance ;

Distribution:  SAI Test -1
SAI QA :

SAI Contracts (4) s

SAI File )

-

B

’ 4

]

. 4

Science Applications, Inc. 11526 sorrento Valtey Road, Suite A, San Diego, California 92121, (619) 458-3700 ° 4

Other SAl Offices: Albuquerque, Ann Arbor,Arlington, Atlanta, Boston,Chicago,Huntsville,La Joila,Los Angeles,McLean,Paio Alto,Santa Barbara,Sunnyvate & Tucson
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AT 18-4.0
Initial Release

ENCAPSULATED DIGICON ACCEPTANCE TESTS (SHAD)

DIGICON No. _@7L-5 (F-1) .
.
TEST DATE
4.1 PHOTOCATHODE RESPONSE (QE) 5/23 /84
4.2 DIODE ARRAY RESPONSE ®
a. Lleakage 5/2‘?/84
b. Capacitance 5/29/54
c. BE/E 5/29)84 .
4.3 DIGICON PERFORMANCE
a. Magnification 5/24/E‘[’ .
b. Error Function 6;/2‘}]/84 ‘o
c. Dark Count 5;/24%34
d. Uniformity ‘
4.4  PHYSICAL _ .
a. Diameter
b. Llength
c. Centering °
d. HWeight
Data Distribution: *

O Test Build Log Book
O Test Lab DU
O Tube Engineer .
O Quality Assurance °

‘8 Customer ]

File
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TUBE NO. _ & 70 — SHAS F- 1) E
DATE __ 5/23/85 ‘
PHOTOCATHODE RESPONSE
Visible Current Mode Quantum Efficiency Data Sheet j
®
1
R
Wave- Tube Casltiat;‘r;iaaf;idon Standard Calculated Goal ,
Length Signal Signal Calibration Comments Qt QE R
(nm) (A) (A) (QE%) (%) (%) ° k
rE— FE“
360 2109 lj -3674:’[ \q-g BLOF e\ TF @ 14) %-7
i
i
40 | .\30 ;7] .80y -9 15.4 24.9 25.0 o h
= - :
] |
%0 1.993r7l 43 v7lio.5 \ 2.7
| , ]
—
500 | 456,77 .:\8&*} 7. 96 __|BLeE eutELour| 1.9 15.0 o |
! .
60|46 +7l. 38677 5. 09 g.23
\ ! I
¥ T
600 |.395 7], 260,37 3.86 [Yewewrimre | S. B4 * i
) ) ,
1
660 L I- g 3
2SS “71.192 "7 .59 .74
|
} T o
70 1,190 r21.114 7| 1.23 2.2S 2.5 ]
' ]
70 l.age -8} 43S 13 234 L. 67
{ s )
800 J,ygo 1 J.11a 48l -34S » 188 0.1 ‘
| | '
s ! i
]
~— e 4 1
Test Engineer jfatzﬁ‘:ﬂ 2Z3— gaLQA @ 5/23{/3‘] ]
Customer (if applicable) {/: G , L
Calculated QEX = Tube Signal x Standard Calibration QA% .
Calibration Standard Signal B
;
N

...............




AT 18-4.3 TWE N0, _(o [ =D (enpp £-1) ®

Page 4

DATE D -24 - 83

4.3.a
DIGICON PERFORMANCE

a.  MAGNIFICATION

S (Total No. Divisions)'l9+5o*28 = 29
W=35 * (y/Divisions) = 59 * 1O = 590

M (Magnification) = DW= 400um 7 90O = (8
(D = Diode Width)

2

M, +
(Average Magnification( ] Mz) = é@ Goal = 0.6<M<1)

DIODE __ <A
1/2 CENTER 1/2
u Divisions < 7 \ &
Count Rate 2130 A3l 13524
S (Total No. Divisions) 50-4 + IS = 4
W=35+ (wDivisions) = (<% + O = 40
R
DIODE 3
1/2 CENTER 1/2
p Divisions 19 3L 75
Count Rate 72240 4669 2370

TEST ENGINEER @g«n s

CUSTOMER (fif applicable M

Figure 4.3a
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18-4.3 . — o
e s wee 0. G145 F-3 g
e /1-29 84 * |
3.c,d )
]
D1GICON PERFORMANCE ]

4.
100 SECOND INTEGRATION DARK COUNT R

- | J
Q=_ 249 ;
]
@=-_23% ]
@B=_ 2w o |

Q4 = l:;(p
TOTAL = )OO 5
C = TOTAL/400 = 77 *
(Goal = 10) .
d.  QUADRANT RESPONSE UNIFORMITY o
@
% AVG
o 28 +0-43L

@ 5747 - 1647 .
Q3 :Z/_E_S_‘zrg + 0197 |
04 E(O)S) :/ y 09 %

:’

avs = 5841
(Goal "H 3 B

J - ’ SAIT |
TEST ENGINEER : QA 0E4 °

CUSTOMER (if applicable)

LI
P
Figure 4.3 S
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s s 24 ,83 13 : 48 ( 55 Sec.) [
D TUBE SCARN :
s , 24 +83 13 : S5 ¢ 17 Sec.) R
D TUBE SCAN ]
°
us . : ; .
SWEEP 0 ¥ = © . S
M -15 TO 15 IN 31 STEPS OF 1 ERCH 1 Sec -
AMP No. 1 COUNTER No. 18 DIODE No. 1 THRESHOLD = 84 ,jj
LE MRX,SCALE MIN = 200060 © ° <
1
) 4
+ + + 2 o s, P . ?
+ ) o i
* 1
;; <4
+ : o
b
o
-+
e
i
§
. f
t
+ o )
i 4
. * + & *r 4 + +. 4+ *r & j
, ° j
. 1 1 | 1 1 1 1 1 1 1 .
-15 15 Lol
~----DEFLECTION(D/R UNITS)----~ : : R
N i AR
mi,Hfm2, FHHM, Pos. = ~1d. ‘ i N i S
%-90%, 90%-10%, AVE= .7¢ UACEATRLE P
X COUNT,MIN COUNT = 210 41-"‘ RO A . &
TD. DEV OF EFUN = ,875349316025 - L e rayEeyy ]
S 7/ 24 483 13 : 57
*%2QURDBB(7/24/83) 8¢ R e
o e _ L e DRSS




18-4.2
e 7

Teeno. 676 - 5 (F—l)

pate S/ R 9/ 84
QUAD DIGICON ARRAY RE.SPONSE
DIODE PIN LEI.\KAG(En :)URRENT CAPA((: :)’;?NCE pEJE
Goal < 1 nA 6oal < 15 pf Goal < 0.25
v 2 01 13. 2 0.5
v > [-3 1.7 O.3Y
e ’ 1.l 1. Y 0.33
¥ 1z /.3 12,6 0.233
°! ‘ [.5 3. ¢ .30
2 3 A 9. | 0. 35
> ! 0.9 9.0 O. 3|
. 6 12 9.0 0. 3
Gs 8 0.7 %3 ©.32
% 10 0.5 B¢ 0.3%
67 n 1.0 9. 2 o.43 |
- e 0.7 9.4 ]

b T W W A S A .

T

P R S )




N, _676-5 (F-1) AT 18-4.4
5/29/84 : Initial Release
‘ ’.
PHYSICAL, MECHANICAL DIMENSIONS N
| o
a. Maximum Diameter (2.000.01 inch) _ srfied
b.  Maximum Length (3.50 £0.01 inch) verfiod
c. Concentricity: o
Shield, Anticgrona Meta’h'gation, \
G LD, B meeter o w000 S
d.  Weight (Max. 350 g.)...ccunn.... Verified 390 approx

- P
/@:\\ 2"1%5 F— |

) o T
R | -

O) 0.015 ~— 3.50 0.00—~]

°
Inspector _M/ QA @ SR
Customer (if applicable) _ sge /ngesf /orﬁa//?ﬁ@,/a/m'/wr Cﬂ?f/é’ﬂ ° 1
#4)840/ 5
® 4
s
o |
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4.3 et X0, (ODI- 2

oate ___10-¢+ 34

DIGICON PERFORMANCE

MAGNIF1CATION
DIODE Z
1/2 CENTER : 1/2
p Divisions ég'z - ‘784
Count Rate 27134 S0 2683
S (Total No. Divisions) &3 (-84 - <3
W =S« (Divisions) = 95 3 « /0 = 530
M (Magnification) = DW= 40D 7 530 = ]D
(D = Diode Width)
D10DE 2 .
1/2 CENTER 1/2
p Divisions 584 "' S 7
Count Rate 2700 54860 7 / 14
S (Total No. Divisions) ‘554’§7’7 = ‘57 |
W =S« (ubivisions) = _5 7 « 10 = 570 .
M (Magnification) = D/W= 40 /) 57O = - 70
(D = Diode Width) ,
- . |
(Average Magnificatioh (M] ; Hz) = (l}:) :715 Goal = 0.6<M<1) . 1
EST ENGINEER _ (o Ju;;«, | oA @ 1ofs5]g B
:USTOMER (if applicable)
I
Figure 4.3a .
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18-4.3 woe wo. & T/-5

ed
DATE /0 4 - EB{}

.da ®
DIGICON PERFORMANCE -
.
a.  MAGNIFICATION
DIODE /
1/2 CENTER 1/2 .
u Divisions ’:275(0 — s B
Count Rate Zz {7(( S 35'(" 2 74’ l
S (Total No. Divisions) 586 ~536 = O o
W =S« (Whivisions) = SO « /O =50
M (Magnification) = O/ = OO 7 S0 = - EO
(D = Diode Width) ‘
oot 3 N
1/2 CENTER 1/2 ;fif
u Divisions 598 — =]  .
Count Rate A 42T 268¢
S (Total No. Divisions) 45 -5 78 = <P -
W =S+ (pDivisions) = =) + (0D = SO0 °
M (Magnification) =W = 400  ; SO = - EO \
(D = Diode Width) : ;
i (Average Magnification ("] ; ) = <LZ¢O/: -0 Goal = 0.6<M<1) ° 1
TEST ENGINEER & J-MM o (‘gé‘;) 10/5Te4 o
' / /7 ) j
CUSTOMER (if applicable) ?A{{ ;
. R
SRS
R ;
Figure 4.3a B
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AT 18-4.2

- T

CnAn 1~ R)

Page 7 woe o, 69 -5
e 10-5 -84
QUAD DIGICON ARRAY RESPONSE
01008 - LEAKAG(En ’(\Z;JRRENT CAPAE ‘1) ';I)\NCE bEJE
Goal < 1 nA Goal <15 pf Goal < 0.25
a 2 5% #8100 - 7.9
w 5 .03 10-5 X
i ) -8 16-] 18
@4 12 .<q 9.7 18
° ' | ez 19 2
& 3 45 3= 25
e ! 4% 1-d .25
o f 59 71 25
€ 8 9] 72 15
- 0 | 5@ 8] 25
67 N ss 4 25
68 13 A 9.5 .25
53% 10-<- 24

e Y W P S G P ! -—

,o/!/g‘/

. '
I S RS SRS BRI T
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AT 1 5-4.)

wee . _ -5 (o i-6)
DAlL JO- 4 - B4 °

PHOTOCATHODL RCSPONSE
Visible Current Mode Quantum Efficiency Data Sheet

el s “” Sercl IR S
rE‘ r{
%0 | 14L 19 166 ;»9 19.3 6.5
|
w | 23218 192 5] 154 8w | 2.0
460 -727'4r8 46| :Fﬁ 10-5 o>
500 | /- 42 j,a E4L its 7.96 13- 4 15.0
560 /l(ﬁ:% -‘)3’32-8 S.09 9.55
1
600 /-'SS'irf; 705 8] 66 7oL
660 .33 T—fd p3 :—8 2-52 5 3\
l
700 /06 4}8 .4,4;1{8 1-72 4 D 2.5
70 -6‘/3;'*6 59 :»z 726 1)
80 | 7.50 (9| 4% 9| 245 197 0.1
i i
25t Engineer & . L)t 0 @ lollg/%'v’

Jstomer (if applicable)

alculated QE% =

Tube Signal

Calibration Standard Sig

=T * Standard Calibration QAZ




g SCIENCE APPLICATIONS, INC.
/ APPLIED SCIENCE & TECHNOLOGY GROUP
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I Systems Division TO: . . .
:LECTRONIC VISION QOX®Smxm _ Instrumentation Technology Engineering, Inc. 1
1526 SORRENTO VALLEY ROAD, SUITE A ]05]] Tucker Street J
GO, CA. 92121 . .
AN DIE s Beltsville, MD 20705 .
NSTRUMENTATION DEVELOPMENT LAB
11526 SORRENTO VALLEY ROAD, SUITE 8 Attn: Mr. E. C. Aaron .
5AN DIEGO, CA. 92121 : ]
“FFLUENT CONTROL LAB 0 C
1030 SORRENTO VALLEY BLVD. . .
5AN DIEGO, CA. 92121 R 1
5AI TECHNOLOGY COMPANY O . g
1060 SORRENTO VALLEY BLVD. ]
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. Federal Express Destination PREPAID ] COLLECT
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[
] eaRTNO. | DESCRIPTION I TR
SHAD Flight Digicon #2, S/N 691-5 each ] ] o
Line Item O001AE
Copy of Test Data each 1 1 ‘e
* [
?337’2 o
chl R A
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° |
.
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R
1 R
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AUTHO! DATE )
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AT 18-4.0
Initial Release

ENCAPSULATED DIGICON ACCEPTANCE TESTS (SHAD)

DIGICON NO. D\ -5

TEST ' DATE
4.1  PHOTOCATHODE RESPONSE (QE) 10-4- DA
4.2 DIODE ARRAY RESPONSE
a. lLeakage j0-5-84
b. Capacitance oS- 89
c. AE/E D- > B4
4.3 DIGICON PERFORMANCE
a. Magnification \o-4-E4
b. Error Function 10- 4 '.64 o
c.  Dark Count \0-4-84
d. Uniformity 1D- 5 & R
4.4 PHYSICAL * J
a. Diameter 10-5 - ¢4
b. Length 16-5- €4 .
c. Centering |o-5- &4 ‘
d. Weight 10~5-&4
= °
Data Distribution: L
D Test Build Log Book i
D Test Lab
O Tube Engineer ° )
O Quality Assurance ,
O Customer
Q Ffile

................
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Science Applications intermational Corporation

December 3, 1984

SHAD QUAD DIGICON (1-131-08-645)

SAIC P/N: 131-18-110-000
SAIC S/N: 691-5 (F#2)

Contract No.: NO00014-82-C-0363
Office of Naval Research

CERTIFICATE OF PERFORMANCE

This is to certify that the item noted was tested in accordance with
the SAIC Acceptance Test Procedures AT-18-4.1- Photocathode Response (QE),
AT-18-4.2A- Diode Array Response, AT-18-4.3A- Digicon Performance, and
AT-18-4.4- Physical, Mechanical Dimensions. Test Data Summary Sheets
are attached for each test. Physical test reports and data are on file
at this facility and are available for review by ONR.

)

Gary L. Russell
Quality Assurance

Distribution: SAIC Test
SAIC QA
SAIC Contracts (4)
SAIC File

10401 Roselle Or. San Diego. Calfornia 92121, (619) 458-3700
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S48 :
by N S - :
Science Applications international Corporation ]
#216 * |
3 December 1984 » -ﬁf:
®
Office of Naval Research
Department of the Navy
459 Summer Street
Boston, MA 02210
Attention: Dr. Fred Quell o
Subject: Certificate of Performance
Reference: Contract NO0O014-82-C-0363
®

Gentlemen:

Science Applications International Corporation (SAIC) provides herewith

two (2) copies of the “Certificate of Performance" for the FOS Digicon,

SAI Part Number 131-18-110-000 and Serial Number 691-5 (F#2). This is

to certify that the items were tested in accordance with the attached o
test reports, in accordance with the above referenced contract.

Should you require any additional technical information, please contact
Mr. Gary Russell at (619) 458-3796.

Very truly yours,

‘@

SCIENCE APPLICATIONS INTERNATIONAL CORP.

“Ponloong,

Barbara Bashforth )
Administrative Assistant

. .
I G PPy

/bb
Enclosures
o
cc: Mr. Pete Petiford - DCASMA (San Diego)
®
10401 Rosetie Dr. San Diego Cahtorrua 92121 (619) 458-3700
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SERIAL NUMBER 691-5
SECOND FLIGHT TUBE (F-2)




POR Zumm-muanc) S—— (S S s B S Ress i memm " T Ay —p———

FORM APPROVED OMB NO. 22-R~0403

. 1 PROC INSTRUMENT IDEN (CONIRACT) Josoerinol o wvocce ? = |o¢
i MATERIAL INSPECTION .o NO. 1
AND N00O014-82-C-0363 8. ACCEPIANCE PO
RECEIVING REPORT DATE D
2 SHPMENT NO 3 DAITE SHPPED 4 0L 3 DISCOUNT IERMS
SAI0001 84JUNO7 1N
2.
| 9 PRME CONIRACTOR CODE 52302 10. ADMINISIERED BY cooe | SO514A
Science Applications, Inc. OCASMA - La Jolla
10401 Roselle Street Bldg. 4, AF Plant 19
San Diego, CA 92121 4297 Pacific Highway
San Diego, CA 92110
T+ SHPPED FROM il other than 91 CODE [ 52302 FO8 S 12 PAYMENT Will BE MADE BY cooe | SO506A
' DCASMA - Los Angeles
Same as Block 9 11099 So. La Cienega Blvd.
P.0. Box 4501
Los Angeles, CA 90045
13 SHPPED 1O CODE | 4. MARKED FOR Cooé |
Instrumentation Technology Engineering, Inc.| Mr. E. C. Aaron
10511 Tucker Street
Beltsville, MD 20705
'3 "'f(;‘ te SIOC":;KA‘::;?':“' o"-hu‘pp-ngmn'gm’u-iroptos&""o“ USN?:‘;:::;;. l:mr " UNIT PRICE 7 AMOUNT
0001:AD | The Contractor shall design, build, test 1 EA NSP NSP

and deliver one space-qualified flight
model of their intensified quadrant

H
:
; it
: photomultiplier tube.
i SAI Part No. 131-18-100-000
' Serial No. 676-5 (F-1)
' (18 mm Quadrant Digicon Guider Tube
g Assembly)
.
21 PROCUREMENT QUALHTY ASSURANCE 22 RECEIVER'S USE
A ORIGIN 8 DESTINATION Quantities shown 1 column |7 were tecaived in
’QAD AVLEPIANC L ol baed  deey e baen DPQA @ ACCEPIANCE of bied dem bty Leen opparent good condition eacept 0 noted.
O by e v wrdes M Sopiwes v ud they rund » e Uy me U vdet MY e e84 uad they (uninim 18
ket eaept e rebed 9 cunbuel sl gy eeled  Rered @ S8 wuppSihing
[ I S0 Dt APy
OATE RECEIVED SIGNATURE OF AUTH GOVT REP
? TYPED NAME
DAIE IGNATURE OF 1 REP DATE SIGNATURE OF AUTH GOV REP AND OtficE
s v a * I quantil lﬂ.;llbe the Gongn'mm' .vl ll'n‘:r'm o
iwreoname Pete Peti fofd IYPED NAME q:om-'y whipped. indicate by (+ | mark, s orent,
AND OFFICE Rgﬂu AND TITLE ;nm ‘:(‘:uo'rqaonhu 1ecowed below quonhily shipped
21 CONTRACIOR USE ONLY
R
N
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Y
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DD '™ _ 250 REPLACES EDITION OF | AUG 67 WHICH MAY BE USED ® .
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FORM APPROVED OMB NO. 22—-R—0403
I V PROC INSTRUMENT IDEN (CONIRACT) ]OIDEI]NO 6 INVOIKCE 7 fAG( O
: MATERIAL INSPECTION . ~O 1
L AND N0O014-82-C-0363 ' — TP TACEFORe
RECEIVING REPORT DATE ' i
2 SHPMENT NO 3 DAIE SHWPED 4 8l 3 DISCOUNTI 1ERMS
SAI0001 84JUNO7 1N
L
+ 9 PRIME CONIRACIOR CODE 52302 10. ADMINISIERED BY cooe | SO514A
Science Applications, Inc. DCASMA - La Jolla
10401 Roselle Street Bldg. 4, AF Plant 19
San Diego, CA 92121 4297 Pacific Highway
San Diego, CA 92110
k T1_ SHWPED FROM (i other thon 91 CODE | 52302 o8 S 12 PAYMENT WLl B MADE BY coot | SO506A
Same as Block 9 DCASMA - Los Angeles

11099 So. La Cienega Blvd.
P.0. Box 45011
Los Angeles, CA 90045

13 SHIPED 10 oot | 14. MARKED FOR CoDt |
Instrumentation Technology Engineering, Inc.] Mr. E. C. Aaron
10511 Tucker Street
Beltsville, MD 20705

15 Em 16 STOCK PART NO DESCRIPTION 17 NOT 18 19. 20
NO llndr(uu:wn‘nbw ol‘shlrpmg mnlgmf:”ypo of SHO'QDA/QEC"D' UNIT UNI PRICE AMOUNT
0001:AD | The Contractor shall design, build, test 1 EA NSP NSP
: and deliver one space-qualified flight
: model of their intensified quadrant
: photomultiplier tube.
: SAI Part No. 131-18-100-000
: Serial No. 676-5 (F-1)
' (18 mm Quadrant Digicon Guider Tube
: Assembly)
2t - PROCUREMENT QUALITY ASSURANCE 22 RECEIVER'S USE
A ORIGIN 8 DESTINATION Quantities sthown in column 17 were received in
POAD A CEPIANCE o) baea tewen e dLoom l:] PQA g ACCEPIANCE ol hiied dums hus bLoon opparent good condihion except o1 noted.
e Dy ME U e e e s I id Hhe WG Uy e U wndEt My vt in.0n gnd they cunloim o
tatract Paept s eute NET unleuet Bl v RO NE@w @ O  wppeihing
. JQ e by F RN U
DATC RECEIVED SIGNATURE OF AUTH GOVT REP
g/ TYPED NAME
AND OFFICE
OAIlE SIGNATURE OF AU viREP DATE SIGNATURE QF AUTH GOVI REP . .
* i quanid, '":;“ddby Oh.bco‘u!n;nonl il ﬂ;odi;:'ma o
3 quanhty shipped, indicate by ( v ) mark, «f dillerent,
L’:é%?:': : 28;?4:et1 f d 'I:gol ::&ME ;:1;1. :‘t‘:uur quanhty receved below quonhty shipped
23 CONIRACIOR USE ONLY k
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Al el o s

7 June 1984

J C—

#07 ;;'};n
Instrumentation Technology O
Engineering, Inc. S
10511 Tucker Street °
Beltsville, MD 20705

Attention: Mr. E. C. Aaron

Subject: Material Inspection & Receiving Report -

Shipment of Photomultiplier Tube °
Reference: Contract N00014-82-C-0363 .
Gentlemen: f
, : e
In accordance with the requirements of the above referenced contract, ° !
Science Applications, Inc. (SAI) provides herewith four (4) copies of -
the DD Form 250, Material Inspection and Receiving Report completed to Aq
verify Shipment No. SAIO001, entitled "Quadrant Photomultiplier Tube" o
under Contract Line Item Number O001AD. SAI has been directed by the -
ONR Technical Representative, Dr. Quell, to ship directly to your S
facility the enclosed tube. ® )
If you have any questions of a technical nature, contact Mr. John McCoy
at (619) 458-3794 or Mr. Gary Russell at (619) 458-3796. _
Very truly yours, C {
®
SCIENCE APPLICATIONS, INC. ]
E 1
Barbara Bashforth ;
Administrative Assistant ° i
/bb _@
°l
Enclosures 3
cc: Dr. Fred Quell - ONR 6 j
Mr. Pete Petiford - DCASMA, QAR ;
Mr. John Christensen - ONR (CO) bcc: .. icCoy
G. Russell
Chron
File .
Deliverables B
Science Applications. InC. 10401 Roselle Street, San Diego, California 92121, (6189) 458-3700 . .

Other SAI Officas Albuquerque, Atiants. Chicago. Daylon, Denver, Hunisville, Los Angeles, Oak Ridge, San Ciego, San Francisco, Tucson, and Washington, D C.

........................................................
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SAl

Attn: Gerry Russel
Quality Assurance
10407 Roselle Street
San Diego, CA 923121

Dear Mr. Russel:

By authority of this

DEPARTMENT OF THE NAVY

OFFICE OF NAVAL RESEARCH
DETACHMENT, BOSTON
495 SUMMER STREET
BOSTON, MA 02210 IN REPLY REFER TO

FWQ:acl
31 May 1984

letter you are advised to ship the SHAD flight

F1 Quadrant Tube #676-5 with open waver #W8401.

Sincerely yours,
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REQUEST FOR DEVIATION/WAIVER DATC PREPARED PROCURING ACTIVITY NO.

Ty
(SEE MIL-STD-480 OH 4§31 FOR INSTRUCTIONS) 5‘/ /54 -
_ 29/84 - -

| V. ORIGINATOR NAME AND ADDRESS R v . 2 12
? Sc/'aoceAAO//CWMOS' //)C. E/ec/rpmc Mélaﬂ 5 Dbuunou gnw:n

Di1visse J'Dumoa Dwum Dcmncu.

#5526 S S
[ 4. DESIGNATION FOR DEV!AT ION/WAIVER 5. BASE LINE AFFECTED 6. OTHER SYS1EMS/CONFIGU.

RATION 1TEMS AFFECTED

8 a. MODEL/TYPE b. MFR, CODE €. SYS. DESIG. d. OEV/wAIVIR NO

s FUNC- ALLO- PROD- D m»;o
/KMO/2' pn' GO7/7 2ZB48/ Dnonu caTED wucv ves

: 7. SPECIFICATIONS AFFLCTED-TESY PLAN 8. DRAWINGS AFFECTED

b EREET  wre. cone SPEC./DOC. NO. SCN MFR. CODE NUMBER REV. NOR. NO.
a. SYSTIM

b, 1Tegm _ -i' ?/7 jMM c

9. TiwLE OFf o(vu;nowwuvln , N 10. CONTRACT NO. 8 LINE 1TEM
Mechkamcal Dimension ~ Concenlrre /y A’/0M/4 -B2-C-0343
. T7 CONF TGURATION TTEM NOMENCLATURE _ CLASSIFICAT 'On OF BEFLCY —
. - 12.CO NO. '3 ofsicy wo |14, DEFECT CLASSIFICATION
Mnmon DMAJOR | iCRITICAL
1y NAME OF #A T DR LOWEST ATSIMBLY AFFLCILD 16 PART NO. OR TYPEL DESTG. 117, LoT NO. |18. QTY 19. RECURPAING DEVIATION/WAIVER
d
’ NO
Guiglor 7abe AssY 13/-IBND-&D. [ / [ Jres X
20, EFFECT ON COST/PRICE 7 T 12T, EFFECT ON DELIVERY SUHEOULE
o None None
{ 22, EFIECT ON INTEGRATED LOGtSTIC SUPPORT. INTERFACE, ETC.

780

24 OESCRIFYION OF DEV-ATION/WAIVER

Guraler 7wbe eaxm?ﬂﬁ_/c/ﬁ ’n po#éﬂl 000/4'91//'47‘,&/) - r2aing

pEfi8s 5 TIR Ko assembl, meas
qres 2,
on Assembl7 #(076"5. / N T

(A/de 2 Correctin® Action hasbaen ras 7“,'7‘,,;@0/ 7 ,Orfc/aa/e

recurrenc@ of 74/s nonconfbrmance, 73, 710G Foxkire

_____ was rodlified] andl aidthinal irsechion uints imeopporated

74 wEEU FOR DEVIATION/WAIVER

2% PROUUCTION EFFLCTIVITY @Y SERIAL NUMBER

SIN G7b-5 (SHAD F¥/) T

o T ) T LIy ASSUEINCE

27. APPROVAL/DISAPPROVAL _
T

D APFROVAL RECUMMENDED | l.wpnov(o D DISAPPROVED

00 T MENT ACTIVITY STGNATURE TTBATT

DD .:~.1694
D 1 D(r &8 U. 3. GOVERNNTINT PRINTING OFFICE : 1968 O - 331-89)

t— EREACSEL ONICE WIE S S LA LI W PP VL W D G A W U R P PRI
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106 ~ 4 ,83 14 3 15 ( 33 Sec.)
QUAD TUBE SHAD F-8 ATP 10-4-84 ®

10 » 4 /83 14 ¢ 22 ¢ 31 Sec.)
QUAD TUBE SHAD F-8 RTP 10-4-84

[]
1 X-SWEEP @ ¥ = 0
- FROM -15 TO 15 1IN 31 STEPS OF 1 ERCH { Sec
- PREARMP No. 1 COUNTER No. 18 DIODE No. t THRESHOLD = ¢0
s SCALE MAX,SCALE MIN = 20000 0O
- o
{
F +¢+01“§0q¢¢,

**0'?0#0¢+49¢+

1 1 1 1 1 1 2 1 1 1 1 .

=15 15 °
~===-DEFLECTIONCD/R UNITS)=----

~/ Hfm1,HfW2,FUHM,Pos. = -14.45 .07 14,52 -7.19 | RESOLUTION ony
10%-90%,90%-10%,AVEs .72 1.82 1.27 (earor  FUWETITES.

MAX COUNT,MIN COUNT = 21932.8 2073.94 SAIT -

QES

10/5]6Y °

(STD. DEV OF EFUN = .979056511223 L Elae 10-4. &
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[ T
' -4, =,
: gg}eas ’ wet 0. L OI-S  (ziavF-8)
le S o
[ 4.3.c.d DATE _ /O~
i DIGICON PERFORMANCE o
F
c. 100 SECOND INTEGRATION DARK COUNT o
Q-_ 5C]
@=__5153
B=__A76b .
w=_ S5b4
TOTAL = 2120
L
- =
C = TOTAL/400 = _ 5 31>
(Goal = 10)
d.  QUADRANT RESPONSE UNIFORMITY "
| % AVG
a_4l 095 . L
_ o ®
@_4184 -~ 103 4501 |
B 46l +1-0%
®_4354 - 0:9]
[ ]
i = U |
(Goal = 5% ‘
. N ' SAIT °
TEST ENGINEER _ 2. (J(v,{u QA @ (o 7/{/&‘r’ ®
rd ? 4 X
CUSTOMER (if applicable) L
R
~
Figure 4.3b .
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TUBE NO. (-OD1-D AT 18-4.4 *
- Initial Release
DATE [D-5- 84

. 4

PHYSICAL, MECHANICAL DIMENSIONS )
]
co -ji-j
a. Maximum Diameter (2.00 £0.01 inch) . 7Z-00| o |
1
b. Maximum Length (3.50£0.01 inch) ___ 2499 ]
c. Concentricity: 3
: 4

Shield, Anticorona Metalization, o
Cone 1.D. Optical Inspection . :
(0.015 max. TIR).......... Verified , Ol ;
d. Weight (Max. 350 g.).....en..... Verified 3/7 it ]
o
]

////’—_-\\\\\_ DJ; Fi o

_ﬁ§ 2.06 — —_
O
Qﬁ/ N :
-. -4
4
0) 0.015 le— 3.50 20.01 ————>‘

. ) . . )
' : . SAIT — :
Inspector _é L) 1O '5'84 QA @ ID/.S &Y ;
[* Rk g 7 4 -
Customer (if applicable) ]
L 1
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SERIAL NUMBER 674-5
THIRD FLIGHT TUBE (F-3)
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3 December 1984

Office of Naval Research

Department of the Navy

459 Summer Street

Boston, MA 02210 °

Attention: Dr. Fred Quell

Subject: Certificate of Performance

Reference: Contract N00014-82-C-0363 ®
Gentlemen:

Science Applications International Corporation (SAIC) provides herewith

two (2) copies of the "Certificate of Performance" for the FOS Digicon, '
SAI Part Number 131-18-110-000 and Serial Number 674-5 (F#3). This is o
to certify that the items were tested in accordance with the attached ‘
test reports, in accordance with the above referenced contract.

Should you require any additional technical information, please
contact Mr. Gary Russell at (619) 458-3796.

Very truly yours,
SCIENCE APPLICATIONS INTERNATIONAL CORP.

“Porloo. Losh otk

Barbara Bashforth
Administrative Assistant

/bb

Enclosures ()

cc: Mr. Pete Petiford - DCASMA (San Diego)

10401 Roselle Dr. San Diego. Califorma 92121, (619) 458-3700

Orner SAIC Offces Aibuquerque Anr Arbor Arington Atianta Boston Chcago Munisvile L8 Jolla Los Angeles Mclean Paio Ao Santa Barbara Sunnyvaie and lucson

B AT
Lt . N . "A‘
(PO S U W VY
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SAIC

Science Applications international Corporation

December 3, 1984

SHAD QUAD DIGICON (1-131-08-645)

SAIC P/N: 131-18-110-000
SAIC S/N: 674-5 (F#3)

Contract No.: NO0O0014-82-C-0363
Office of Naval Research

CERTIFICATE OF PERFORMANCE

This is to certify that the item noted was tested in accordance
with the SAIC Acceptance Test Procedures AT-18-4.1- Photocathode
Response (QE), AT-18-4.2A- Diode Array Response, AT-18-4.3A- Digicon
Performance, and AT-18-4.4- Physical, Mechanical Dimensions. Test
Data Summary Sheets are attached for each test. Physical test reports
and data are on file at this facility and are available for review by
ONR.

/gw %ﬂ%g//

Gary L. Russ 11
Quality Assurance

Distribution: SAIC Test

SAIC QA
SAIC Contracts (4)
SAIC File
*
2y
10401 Roselle Dr. San Diego. Calforra 92121, (619) 458-3700 ° 1
Otrer SAIC Othces Abuoueraue Ann Arbor Arington Atiarta Boston Chicago Muntsvile La Jotia Los Angeles Mclean Paio Ao 5anta Barbard Surryvae @7 Tuosor R
e e e e e e e i aacd
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- - A
SCIENCE APPLICATIONS, INC.
o TECHNOLOGY DEVELOPMENT GROUP (TDG)
TELEPHONE - SHIPPING/RECEIVING DEPT: (619) 458-3787, 458-3700

*ROM: TO:
TN YIRS
SAN-DIEGO, GA 92121 ' {82311;191;:3&082 Technology Eng. Inc
INSTRUMENTATION DEVELOPMENT LAB neser ®
R] 10373 ROSELLE STREET Beltsville, MD 20705
SAN DIEGO, CA 92121 ATTN: Mr. E.C.Aaron
] RADeCO" Lo
A DIVISION OF SCIENCE APPLICATIONS, INC. A
10373 ROSELLE STRE T
SAN DIEGO, CA S o
]
SONTRACT/PURCHASE ORDER NO. PROJECT NO. DATE DUE DATE SHIPPED
N2CC14-82-C-0263 1-131-08-645 6-7-84
SHIPPING AUTHORIZATION NO'S. | SHIPMENT NET WEIGHT [GROSS WEIGHT |CUBE NO. PACKAGES
J.NeCoy OJearmac [ rnar X compLere 1 ®
SHIPPED VIA CARRIER FOB )
Alr Smeary 04948767 prepaid [ ] coLtecT
REMARKS
[
mwwo|  PARTNO. | DESCRIPTION YR wtasnits Birte
1 | 131-18-100-000 |18mm Quadrant Digicon Guider Tube Assy.| ea 1 1
s/n 676-5(F-1) 7
[
.
°
°
]
3
R
o 1
]
=
WHITE - PACKING SLIP CANARY - PURCHASING AUTHORIZED SIGNATURE DATE ..

bk,

BLUE - REQUESTOR PINK - CONTRACTS X ° '
GREEN - ACCOUNTING GOLD - SHIPPING
__Smuo_mm% -1-%¢ *




‘/;/ SCIENCE APPLICATIONS, INC.
APPLIED SCIENCE & TECHNOLOGY GROUP
y 4 TELEPHONE - SHIPPING/RECEIVING DEPTY.. (714) 452-91

50

No. 1.04ES

I0M: Systems Division T0:

E] ECTRONIC VISION QOMRERXX
.526 SORRENTO VALLEY ROAD, SUITE A
SAN DIEGO, CA. 92121

Instrumentation Technology [ngincering, Inc.
10511 Tucker Street
Beltsville, MD 20705

] INSTRUMENTATION DEVELOPMENT LAB
11526 SORRENTO VALLEY ROAD, SUITE B .
SAN DIEGO, CA. 92121 Attn: Mr, E.C. Aaron
] EFFLUENT CONTROL LAB D
4030 SORRENTO VALLEY BLVD.
SAN DIEGO, CA. 92121
] SAl TECHNOLOGY COMPANY 0
4060 SORRENTO VALLEY BLVD.
SAN DIEGO, CA. 92121
ONTRACT/PURCHASE ORDER NO. PROJECT NO. DATE DUE DATE SHIPPED
NOO014-82-C-0363 : 1-131-08-645-00 12/5/84 12/3/84
HIPPING AUTHORIZATION NO'S. SHIPMENT NET WEIGHT |GROSS WEIGHT |[CUBE NO PACKAGES
O earnar [XJFnae ] comprete 1 °
SHIPPED VIA CARRIER FOB
Air Federal Express Dest K7 prepaip [ JcorLec
IEMARKS

o) pARTND. | -~ DESCHI

1] 131-16-110 000 |SHAD Flight Digicon #3
SAIC P/N 131-13-110 000
S/N 674-5

Line Item OOQ1AF
2 Copy of Test Data

- . . N my .}, . Quaniny ]
PYAON. - o o} smy oo sy

ca 1 1
ea 1 1
°
(; o *

PACKING SLIP {/

AUTHQRIZED SIGNATURE DATE '
o X 12/3/84 .
U s

............

LSNPy S §
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FORM APPROVED OMB8 NO. 22—R—040)

1 PROC INSTRUMENT IDEN (CONIRACTH rORDUh NOJ] 6 INVOKE 7 PaAGE ]Of
MATERIAL INSPECTION NO [
AND N00014-82-C-0363 3 ACCEPTANCE POINT
RECEIVING REPORT DATE D
2 SHIPMENT NO 3 DATE SHIPPED 4 B S ODISCOUNT TERMS
SAT0002 84DECO3 1N
9 PRIME CONIRACTIOR CODE 52302 10 ADMINISTERED BY - CODtE ﬁsos’] 4A .
Science Applications International Corp. DCASMA - La Jolla
10401 Roselle Street Bldg. 4, AF Plant 19
San Diego, CA 92121 4297 Pacific Hiahway
San Diego, CA 92110
11 SHIPPED FROM il other than 9. CODE [ 52302 FOB g 12 PAYMENT WILL BE MADE BY CODE ] SNSN6A ®
Same as Block 9. NCASMA - Los Angeles
11099 So. La Cieneaa Blvd.
P.0.-Box 45011
Los Anaeles, CA 90045
13 SHIPPED 1O Coot r 14 MARKED FOR CODE | ®
Instrumentation Technoloqy Engineerina, Inc. Mr. E. C. Aaron
10511 Tucker Street
Beltsville, MD 20705
®
15 TE V6 STOCK PART NO DESCRIPTION 17 18 19 20
'NOM tindicate ('w":b" o'(:,':,ﬁf:.? <°"'f'""” tyoe ol SH?;.";':;SL. UNIT- UNIT PRICE AMOUNT
0001 :AF | The Contractor shall design, build, test ] EA NSP NSP
; and deliver one space-qualified flight R
! model of their intensified quadrant L
' photomultiplier tube.
§ SAIC Part MNo. 131-18-110-000
5 Serial No. 674-5 (F#3) )
5 (18 mm Quadrant Digicon Guider Tube .-
: Assembly) °
2 * PROCUREMENT QUALITY ASSURANCE 22 RECEIVER'S USE
A ORIGIN 8 DESTINATION Quantities shown in column 17 were receved in
PQA [:] ACIPIAMN E of Lued tewes Ao hrea D PQA m ACCEPLANCE of hited tomi Mt heon OPPO'Q"Q' ‘;°:d ‘O"d'c:'o" "('P'::":::d :
e T T T e T e o e o T g °
DATE RECEIVED SIGNATURE OF AUTH GOV REP
TYPED NAME
OAlE SCMATURE OF AUTH DATE SIGNATURE OF AUTH GOVT REP AND OFfFICE
. ‘uf quunhl{ received by the Government 1 the some os
TYPED NAME ete Petiford TYPED NAME quonity shipped, indicate by (v 1 mork_ il diferent.
AND OFf ICE 505] aA AND TITLE ;::;'::cl::z quonhty recewved below quontity thipped @ 1
23 CONIRACTOR USE ONLY
. -4
. ]
» 1
. 1
e _ ® 1
FORM REPLACES EDITION OF t AUG 87 ICH MAY BE USED C
DD | NOV 88 250 wH MAY :

N R

e - W e e e s S e e e e e P L A T BN . - . o . "i
- . R P P AT T T, A i S S S S TR S S L VA O P S R

-t at e Py P PWIPAIE Wy W LI W PG WA W DR AT SRS WP S U S W W WP Sy aima




S e P———— p—

FORM APPKOVED OMUO NO. 24—K—-0403 V'

1 PROC INSTRUMENT 1IDEN (CONIRACT) 'ORDEﬂi NOJ 6 INVOXE 7 PAGE .lo‘
AATERIAL le’EC"ON : NOOO] 4_82_c_0363 NO '| ’ ] P
AND 8 ACCEPIANCE POINT
RECEIVING REPORT DATE n
MENT NO 3 DATE SHWPED 4 B\ 5 DISCOUNT TERMS
1003 840CTN4 | "N
AE CONTRACTOR oot [ 52302 10 ADMINISTERED BY CooE [ §05714A °®
ence Applications International Corp. DCASMA - La Jolla
01 Roselle Street Bldq. 4, AF Plant 19
Diego, CA 92121 4297 Pacific Highway
San Diego, CA 92110
PPED FROM (il other thon 91 CODE I 52302 FOB S 12 PAYMENT WILL BE MADE BY CODE I SOSOGA )
e as Block 9. NCASMA - Los Angeles
11099 So. La Cieneqa Blvd.
P.0. Box 45011
Los Angeles, CA 90045
HPPED 10 coot | 14 MARKED FOR CoDt | °
trumentation Technology Engineering, Inc. Mr. E. C. Aaron
11 Tucker Street
tsville, MD 20705

FORMm 2750 REPLACES EDITION OF 1 AUG 67 WHICH MAY BE USED

1o STOCK PARI NO DESCRIPTION 17 ™ 18 19 20
',L‘(;A tindrute ‘n::'-:c"':" ;':"f;w"q :::":":o‘u tyoe of SH?,U; :s‘cyo' untl UNIT PRICE AMOUNT ®
1 (AE| The Contractor shall design, build, test 1 EA NSP NSP
: and deliver one space-qualified flight
: model of their intensified quadrant
' photomultiplier tube. *
; SAIC Part No. 131-18-110-000 o
; Serial No. 691-5 (F#2) -
: -
' ® {
* PROLCUREMENT QUALITY ASSURANCE 22 RECEIVER'S USE
A ORIGIN B DESTINATION Ouvantities shown in column 17 were receved in
pY D a NPTANCE o b e bt D PQA & ACCEPIANICE ol bared  teme ba twen appotent good condiion except 03 noted .
AT RO TNt | R LA men e I : o |
DATL RECEIVED  SIGNATURE OF AUTH GOV REP ]
TYPED NAME :
AND OFFICE
DATE SIGNATURE OF AUTH GOVI REP
i quunhlz received by the Government ;: H;cd;;a'mo ]

2 uantit ' d, indicote by v ) mork, f dilterent R
bnamt Pete Petiford JIPED NAME cier atool Quontty 1ecewed below quantty hippec «
OF¢FICE <n&i14A ond enciicle o p
ONTRACTOR USE ONLY ’

. 4
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AT 18-4.0
Initial Release

ENCAPSULATED DIGICON ACCEPTANCE TESTS (SHAD)

P

’ -

DIGICON NO.

F-3
TEST DATE
4.1  PHOTOCATHODE RESPONSE (QE) [A-3-84
4.2 DIODE ARRAY RESPONSE
a. Lleakage 30 g/
b. Capacitance /1 30 P‘4’
c. AE/E ”&)?’4’
4.3 DIGICON PERFORMANCE
a. Magni.fication 1-29-%4
b. Error Function 1-29 -84
c. Dark Count [ Z")&L{
d.  Uniformity 11 29-934
4.4 PHYSICAL
a. Diameter ” EM
b. Length 1}3094'
c. Centering jj'j@' g
d. Weight u-jo-84
Data Distribution:
O Test Build Log Book
S T 12/3/¢
O Quality Assurance
D Customer
O  File

S ta Sen Smo e




e K. _OA-5 F-3
ontL _ 113 -34
PHOTOCATHODE RCSPONSE (~TP)
Visible Current Mode Quantum Efficiency Data Sheet
Calibration
Nave- Tub Standard Calculated Goal
enath Signal >{andard Calibration|  Comments T QE
(mn) (A) ) (0€%) (%) (%)
re e
360 12 9| 198 191193 4%
|
i |
a0 [ 2.05 19[ 1143 19 15.4 27\ 25.0
1 T
=92 8
%0 |:994 +8|Z4L19] 10.5 -6
l ‘lﬁ T
500 [1-9C¢ 8] (1l 18] 7-96 W | 15.0
! T
! 4
560 | 714 '8l 1 18| 5-09 9-39
I
1
60 1179 r® 9% 8] 386 1.2
! !
660 | 139 '6]-724E8 252 A-80
1
|
10 103 18] -49 & 1-72 357 2.5
' 1
760 496 -6] - 166 8| 726 214
T T
80 | 946 19| 186 19| -245 vza_| o
] 1
| I
. 1 A
‘est Engineer ch AL}OZLC E£§;
4 \\a g

ustomer (if applicable)
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Tube Signal

Calibration Standard Signal

x Standard Calibration QAX
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TUBE NO. '07]/«{-—5
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AT 18-4.2 _ —
Page 7 TUBE NO. (014‘7 F-3
DATE 11 %0-8A4

QUAD DIGICON ARRAY RESPONSE

DIODE b | A CAPA%:,;')‘NCE BEJE
Goal < 1 nA Goal < 15 pf Goal < 0.25
o 2 74 06 o 1k
0 > 2-08 0 -4 o. 1%
® 9 2.0 03 o - 30
@ 12 2.0 13- 027
¢! ! 47 1 4 523
6 3 .93 -9 0.2
- ) 45 7L o 7]
- ° 05 76 0.20
65 8 + D0 13 o-2I
66 10 Ll 1% - 20
67 n 4 1-5 o 20
& 13 57 1D 02|
]
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ATURE = © DEGREES CENTIGRALE é72"b
UBE SCHN
2 7/ 2 783 9 ¢ S5 ¢ 186 Sec.)

OUND COUNT FOR 10 INTERVALS OF | SEC EACH
LECTION OF X= ©6 & Y= @

INC. RCCEFTED = 5

LIMIT = 168 COUNTS

ATURE = © DEGREES CENTIGRADE

DIODE = ==-=mmmememo- COUNTSmmmmmmmm e e
NUMBER ISOLATED  FILTERED TOTAL

1 e 118 118

2 ) 96 9¢

3 ) 95 9%

4 ) a3 93

s 402 402

ITERYALS REJECTED; @ INTERVALS WITHOUT COUNTS

'ATURE = © DEGREES CENTIGRADE

T'UEE SCHN

2 2 -83 9 57 ¢ v
SOUHD COUNT FOR 1068 INTERVALS
TLECTIOH OF = 8 & Y= 06
JINC. RCCEPTED = §

LIMIT = 168 COUNTS

“HTURE = @ DEGREES CEMNTIGRALE

E DIODE =  —mmmeme——e-- COUNTES---mmemmmm
R NUMEER ISOLATED FILTERED TOTRL
1 <] 1118 1118
g @ 9?S 9?S
3 1<) 874 874
4 <] 46 946
LS 3913 3912

HTERYALS REJECTED; © INTERVALS MITHOUT COWUNTS

RATURE = © DEGREES CENTIGRRARDE

A

¢ |
N

)
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Tuse No. /2S5
onte 2/ /94

SHAD DIGICON DARK COUNT

JO SECOND INTEGRATION

ow-=-_/1E
w@=-_978 * |
w=-__¥74
w=-_ 9%

,. -
toraL = 390 o
c=totaza00 = 474

UADRANT UNIFORMITY
% AVG e
a0 _3780 9947 .
@ _3760 80. /3 o

@ 3750 _9907 .
04_é1400_ /dﬂ"@ ° |

VG = 2RSS

EST ENGINEER QA
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2/ 2 /83 16 : 12 ¢ 21 Sec.) &Q -
TUBE SCAN é;¢3 o
672 RESOLUTON :
IEEP @ ¥ = ©

-56 TO S0 IN 21 STEFS OF 5 EACH 1 Sec

1P No. 1 COUNTER No. 18 DIODE Ne. 1 THRESHOLD = 3S54 )
¢ MRX,SCALE MIN = 20000 @

)
+ * <+ e + . .
+
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4 :
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°
H 1 1 41 1 i | 1 1 i 1 .
-Sa SO ]
----- DEFLECTION(D/A UHITS)-----
l,Hfmz,FUHN,Pos, = -47,09 16.35 63.44 -15.37
-40%, 90%-10%, AVE=  3.36  31.65 17.2 - 21.0%p o )
COUNHT,MIN COUNT = 20€84.4 3374.6€8 ]
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‘. . .Aﬂ
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2 » 2 s83 9 : 34 ¢ 3 Sec.) ‘@
\D TUBE SCRN
{OR FUNCTION (FINE) 2/2/84
-SWEEP @ ¥ = -2
M -1S TO 15 IN 31 STEPS OF 1 ERCH 1 Sec
IAMP No. 1 COUNTER No. 18 DIODE No. 1 THRESHOLD = &4 '_
JLE MAX,SCALE MIN = 20000 @ _—
LA . S I IR T T T S o
*r & *
+
+
°
+
()
+
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+
[
4 -
+ + . -
ro4 o+ - B
o
4
1 A 1 1 | 1 ] 1 1
-15 5
----- DEFLECTION(D/A UNITS)-----
‘ml,Hfm2,FHUHN,Pos, = -14.45 3,04 17.49 -5.7 i o |
15-99%,96%-10%,AVE= .72 4.04 2,38 Res = 40.4p \ C/e =9, B
iIX COUNT,MIN COUNT = 21779.7 2273.21 ?&
'_'i
RSN
’TD. DEV OF EFUN = ,90€151062727 °
JUMSUM = 2718.4 )
IEAN EFUN = 224906928429 SRR
S
N h
ST
S 1
[ S
e e e e e e e e PN Sy
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Tuee No. & /23
oare _2/3/44
.
SHAD DIGICON MAGNIFICATION TEST
DIODE Z
1/2 CENTER 1/2
u Divisions 5 7 2 Z *
Count Rate 7928 Qﬂd@ 3046S”
S (Total No. Divisions) 25-§.¢ £2.2 = 2/ % .
W=S* (wbivisions) = 2/ 8 x 7254  -58372 e
M (Magnification) = oW = D 1 SS3.72 = 0.722 S
(D = Diode Width) L
‘o
DIODE
1/2 CENTER 1/2
p Divisions °
Count Rate ;A
S (Total No. Divisions) =
W =S * (uDivisions) = * = -
M (Magnification% = D/W = / =
(D = Diode Width
TEST ENGINEER 7C 132/ /70 ./"/J;; QA ‘o
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Figure 5 L‘
VISIBLE CURRENT MODE QUANTUM EFFICIENCY DATA SHEET
- Calculated Tube .
Wave- Standard | Standard ‘| Monochro- Signal Calculated Spec ®
length |Calibration| Signal mator Out- | Current Q.tE. Q.E. '
(nm) | (mA/W)/QE.| CypmEnt JPUt Gy | (um) (x) (%
400 nm /5.9 LFLE-D . /07_;5':'9 2987 25.0 A
. 420 nm (4/0E-9 (102 £-F)| (255 ) °
440 nm
460 nm /0. S [ Fe &9 2.8549&91 /1827
480 nm -
_ 500 nm 796 28269 . S05E6-8 | /4.3¢ 15.0
520 nm
540 nm
s0nm | 5,09 |, 304E-8 S78€-81 94
580 nm ‘
600 _nm 386 |.252E-8 H676-8 | 718
620 nm .
640 nm .
-| 660 nm 252 |, 20068 L AEB| T3¢
| 680 nm
700 nm /72 |HZES 23868 | 2.68 2.5
720 nm -
740 nm
760 nm L 726 AIEE-F S36E-2 | 122
780 nm
.| 800 nm ,295 L3269 L 2226-C1 0.3 0.1
820 nn ‘
840 nm
1860 nm O/
880 nm i
900 nm 1202 <0.1
Dateﬁil N %9 tupe s/N;ﬂZ—S Test Eng. /07 . ’. |
Q.A. Q.A. Verification of Equipment Calibration :§Qf
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Tube No. 022-5
PHOTOCATNODE RESPONSE Date 2-8-84 e

Visible Current Mode Quantym BEFRcency
Data Sheet
or Oali bration uuT .
Wauelema#‘ Tobe Standaw] Stardard CormmenTs CaICu)a}ed Goq/ o
Slgl‘al 5,'@!‘0!" Calibration QE QE
. A E] B TEl (GEW (%> | (%)
3e0 A 481w . 3p Y 19D |Blue Flter .| °
|
! 1
400 05 -9 37719 15,4 " 24.7 25.0
: | N i !
460 L ,/50 \-8] 8% -9 10,5 " L 2.7 ®
i | N %
500 | .2305 18| .73 8] 796 | ro Llfer 1 4.0 | 15,0
| u i
560 352 -8 .2 8 5.9 % . 8.9/ | °
Ao ' o
OO 2Pbi-8 )52 V8! 3.4( | Drange L/ fer o 94 g
| ’ .
660 | 213 -8 ,1261-8 2,52 | Y 4.2 »
i b ! : : :
7200 /48 -8l .885:91 1,72 " 2.88 1 2.5
] i
260 54 -9 309 9| 7206 " L /. 2] .
| ' ]
| .
800 /48 9 -85 19,245 Z | 2,43 | 0.
Y= ' f .
!
! .
) ) .
Test Engineer & Qedor. QA *
Custormer (;caPP’feab'e) :
o _  Twbe Sina) - Y
Calovlelod FEG = 207 5 50 X 34 o/ PESY .
em 8- 4,) ( 2-64) .
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UNENCAPSULATED DIGICON TESTS (SHAD)
DIGICON NO, (, 12.-&
TEST DATE
PHOTOCATHODE RESPONSE Hile4- 218/s4
DIODE ARRAY RESPONSE
Leakage (12) 2/10/89
Capacitance (12) 5110/54
BE/E (12) 2/10 /64
DIGICON PERFORMANCE
Magnification 2/3/84 2
Error Function 2/2/84 404
Dark Count 2/2./84 .73
Uniformity . 2/2/84 A
)
=
9
.
1
EER
o |
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SERIAL NUMBER 672-5

UNENCAPSULATED TUBE (SPARE) *
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TUBE NO. (aj;‘}- 5 F-3 AT 18-4.4
: } Initial Release
oate 1) -3p- Bl eres

PHYSICAL, MECHANICAL DIMENSIONS

a. Maximum Diameter {2.000.01 inch) 2 00

b. Maximm Length (3.50£0.01 inch) __3-50%

c. Concentricity:

Shield, Anticorona Metalization,
Cone 1.D. Optical Inspection } .
(0.015 max. TIR).......... Verified j.g;m/z
d. Weight (Max. 350 g.)..ccuu...... Verified j(ng ' @”‘)%J)

/\ Dia. b.'
\{}J 5% —H—-

' .
O) 0.015
)

Inspector Z Jf}w ]
i A o
Customer (if applicabie) S
. - 3
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11~ 29 /egl’ 12 : 29 ( 38 Sec.) o
QUAD TUBE SCAN SHAD F-3 11.29.84 .
Sg"i EYYOV Fol-'wc.+cow\
11 ~» 29 ~ 13 : 49 ¢ 44 Sec.)
#, QUAD TUBE SCAN SHAD F-3 11.29.84 D19'60A L2 é74“5 -
] °
g F-3%
. X-SWEEP @ Y = ~13
- FROM -15 TO 15 IN 31 STEPS OF ! EACH 1 Sec
4 PREAMP No. 1 COUNTER No. 18 DIODE No. 1 THRESHOLD = 5S4
SCALE MAX,SCALE MIN = 20@06 @
S
g
: - ’+‘.o4¢+464+¢v0+
. . ™
) +
{ -
@
| .
r -
.
[
-
’ B
. ‘®
o
: i . -
i T
o o
t- *
L‘ L O T
lo °
- 1 L | 1 1 1 i _1 1 1 1
3 -15 15
g ~====DEFLECTIONC(D/R UNITS)=w===
¢
1 Hfml,Hfm2,FUHM,Pos. = 2,19 15 17.19 6.4
o 10%-90%,90%-10%,AVE" 3.69 © 1.84 °
, MAX COUNT,MIN COUNT = 21927.7 1416.72 36‘?/""" -
$TD. DEV OF EFUN = ,935928721891
SUMSUM = $5793.46666667 ®
MEAN EFUN = ,176272619362
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TEST ENGINEER

(D = Di

e Width

o G

TUBE NO. @74 F-3
DATE /] 7_") 84’
SHAD DI1GICON MAGNIFICATION TEST
01008 _ ¢ 3
1/2 CENTER 1/2
u Divisions “537—- 498 ﬁ(e 4’
Count Rate AN, ‘57'74} _,Z,_j_’ﬂ)_
S (Total No. Divisions) ‘55%"4 =_ &5
z‘ W =S * (uDivisions) = (> * /074‘ - (2O
L M (Magnification) = oW = A0, 4 LEO = +SBD
(D = Diode Width) ~%
prope <t
1/2 CENTER 1/2
u Divisions @4&1 491 23
Count Rate ‘:)MB
S (Total No. Divisions) 923 - 4G = CJ
= S * (/Divisions) = _( | * 04 = €10
M (Magm'ficationg =oM=_4O0 /0 = _(ST

o
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TUBE NO. 4'747/ F-3 :
DATE ) 19.64

SHAD DIGICON MAGNIFJCATION TEST

DI0DE Q /
q 1/2 CENTER 1/2 .
" u Divisions S8 QZQ 4(05/ ®
Count Rate 2561 35 28'2, 5 28
S (Total No. Divisions) 5 25-4(5 = (3
W =S * (uDivisions) = (3 * IQ,a, = (30 ¢
M (Magnification) = O/W = 4y, / 630 = -@35/
(D = Diode Width)
prooe __ Q@7 _.
1/2 CENTER 1/2 |
u Divisions 4(5/2 434 405 : .
Count Rate 3] 24 5&0?_ Z?M °
S (Total No. Divisions) é\(p‘;‘%ng = éa'z
W=S+ (whivisions) = T+ 10y - CoZD/ .
M (Ma%?;zlcasngg oM = A00u / 10 - (45
TEST ENGINEER /A (LW QA \5\,;?5‘; °
°
°
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