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This catalog provides concise information on RCA's
line of photomultipliers, auxiliary photomultiplier
assemblies (APA's), integrated photodetection
assemblies (IPA’s), associated photomultiplier com-
ponents and accessories, and electron multipliers.

You are invited to review your photodetector require-
ments with your nearest RCA Sales Representative.
See page 47.

Additional information on the devices shown in this
catalog may also be obtained from your RCA Sales
Representative or by writing to RCA Electro Optics
and Devices, Publication Services, P.O. Box 3200,
Somerville, NJ 08876. Please specify the types in
which you are interested.

Data in this catalog supersede that shown in
publications of prior date.
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Photomultlpller Tubes

10-Stage, Bialkali
Photocathode Types Having
“Teacup” First Dynodes

® 51 mm-, 76 mm-, and 130 mm-Diameter Types
4902, 4902A 51 mm (2)
4900, 4900A 76 mm (3")
S83006E, S83006EM1 130 mm (5”)

® High Sensitivity Bialkali Photocathodes
Typical Cathode Blue Responsivity
4902, 4902A 8.7 uAlincident lumen
4900, 4900A 8.8 uA/incident lumen
S83006E, S83006EM1 9.3 uA/incident lumen

® Typical Pulse Height Resolution
Cs137 Source, Co57 Source,

Nal(TI) Nal(T1)

Scintillator Scintillator
4902, 4902A 7.0% 10.2%
4900, 4900A 7.0% 10.0%
S83006E, S83006EM1 6.9% —

The RCA 4902, 4900, and S83006E Series are 2, 3,
and 5 inch-diameter, 10 stage head-on type photo-

multipliers designed primarily for use in scintillation
counting applications and in photometric low-light-
level detection systems where photomultipliers with

large photocathode areas are required.

These tubes employ a ““teacup’” first dynode followed
by a hybrid box-and-grid/circular-cage dynode
structure. The first dynode is similar in appearance
to a truncated paraboloid. This structure affords
increased efficiency in collecting photoelectrons from
all areas of the useful photocathode with resulting

improvements in pulse height resolution capability.

The 4902, 4900, and S83006E have permanently
attached bases; types 4902A, 4900A, and S83006EM1
are supplied with a temporary base attached to semi-

flexible leads.

For further information or application assistance on these devices, contact your RCA Sales Representative or write Photo Tube Marketing, RCA, Lancaster, PA 17604.

information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its
use; nor for any infringements of patents or other rights of third

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in U.S.A./10-79

parties which may result from i1ts use. No license is granted by
implication or otherwise under any patent or patent rights of RCA. PMT-100



“Teacup” PMTs
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Basing, Bottom View —
All Types

With Base Attached

IC= INTERNAL CONNECTION
DO NOT USE

1580

Basing, Bottom View —
All Types

With Base Removed

1607

Socket for JEDEC B14-38 Base
RCA AJ2260

Magnetic Shields

Type 4902: RCA AJ2248
Type 4900: RCA AJ2253
Type S83006E: RCA AJ2254

Types 4902A,
4900A, and

S83006EM1: RCA AJ2232 (Foil)

Warning — Personal
Safety Hazards

Electrical shock — Operating
voltages applied to these de-
vices present a shock hazard.

Dimensions in millimeters.

Dimensions in parentheses are in
inches.




RCA has changed its pure-numeric notation for specifying
spectral-response characteristics to a more orderly system. The
new designations are alphanumeric combinations that are based
on (1) the photocathode material, (2) the window material,
and (3) the photocathode operating mode. As illustrated be-
low, the first two digits (Column 1) in the designation indicate

Column | Column 11

10 = AgOCs A =0080 (Lime Glass) or

15 = AgBiOCs 7056 (Borosilicate Glass)

20 = CsSb C = 7740 (Pyrex)

25 = CsBi E = 9741 (UV-Transmitting

30 = CsTe Glass)

35 = KCsSb (Bialkali) G =9823 (UV-Transmitting
Glass)

40 = NaKSb (High
Temperature Bialkali)
50 = NaKCsSb (Multialkali)
51 = NaKCsSb (ERMA 1)
52 = NaKCsSb (ERMA 11)
53 = NaKCsSb (ERMA 111)

|

J = SiO5 (Fused Silica)
M =UV-Grade Sapphire
P= LiF

Examples:

60 = GaAs

71 = InGaAs (Type |)
72 = InGaAs (Type |I)
73 = InGaAs (Type I11)

o
Q0

s
3
?mé
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et

the photocathode material; the following alpha character
(Column 11), the window material; and the next alpha character
(Column 111), the photocathode operating mode. Where re-
quired, the letter X'’ is used as a suffix to the designation to
indicate an extended response in the red or near infrared.

Column 111
D = Dormer-Window Type

Column IV

X = Extended Response
R = Reflection Type

T = Transmission Type

Tube type 931A has a spectral response that was previously designated as 102 (S-4). This tube
type has a CsSb photocathode, a 0080 window, and a reflection type photocathode. Its new
designation is 20AR.

Similarly, a tube type having a CsSb photocathode, a 0080 window, and a transmission type
photocathode is designated 20AT. This response was previously designated 107 (S-11).
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Table |

RCA Former RCA Numeric Photo- Window
Spectral Spectral Response cathode Material
Response Designations and Material
Designa- JEDEC (S-numeric)
tion Spectral Response

Designations

10AR 101 (S-1) AgOCs 0080 or 7056
10AT 101 (S-1) AgOCs 0080 or 7056
15AT 106 (S-10) AgBiOCs 0080 or 7056
15ET 127 AgBiOCs 9741
20AR 102 (S-4) CsSb 0080 or 7056
20ER 104 (S-5) CsSb 9741
- 20ERX 103 CsSb 9741
20AT 107 (S-11) CsSb 0080 or 7056
25AR 105 (S-8) CsBi 0080 or 7056
30JT 121 CsTe SiOop
30PT 125 CsTe LiF
35AR 136 KCsSb 0080 or 7056
35ER 118 KCsSb 9741
35JR 133 KCsSb SiOg
35AT 115 KCsSb 0080 or 7056
35CT 116 KCsSb 7740
35ET 118 KCsSb 9741
35JT 133 KCsSb SiOo
40AT 139 NaKSb 0080 or 7056
50AD 111 NaKCsSb 0080 or 7056
50ER 147 NaKCsSb 9741
50AT 110 (S-20) NaKCsSb 0080 or 7056
50CT 113 NaKCsSb 7740
52AT 132 NaKCsSb 0080 or 7056
(ERMA 1I)
53AT 131 NaKCsSb 0080 or 7056
(ERMA 111)
53CT 119 NaK CsSb 7740
(ERMA 11I)
60ER 128 GaAs 9741
71ER 140 InGaAs 9741
(Type 1)
72ER 141 InGaAs 9741
(Type 1)
73ER 142 InGaAs 9741
(Tvpoe [I11)

*D = Dormer-Window, R = Reflection, and T = Transmission.

®The range of wavelength within which maximum response may occur is
700 to 900 nm for these spectral responses.

BThese values are calculated using the following formula:

680 [ ¥(N ‘w (N dA
b = o0

R (N "W (N dA

O—yg

where k = conversion factor in lumens/watt.

Mode Wavelength Approximate Typical

of Of Maximum Spectral Quotient of

Opera- Response Response Luminous to

tion* (£ 50 nm) Range Absolute

Responsivity®
(£ 10%)

nm nm Im/W

R 800@ 400 to 1200 92.7

T 800@ 400 to 1200 92.7
450 320 to 695 509

T 500 200 to 800 410

R 400 300 to 660 1044

R 340 200 to 660 1262

R 450 200 to 720 800

T 440 300 to 660 808

R 365 300 to 770 757

T 250 180 to 355 —

T 250 105 to 355 —

R 400 300 to 660 837

R 400 200 to 660 900

R 400 165 to 660 910

T 400 300 to 660 1190

T 385 260 to 660 1140

T 400 200 to 660 1140

S E 400 180 to 660 1140

T 420 300 to 680 750

D 530 300 to 820 295

R 375 200 to 810 614

T 420 300 to 820 428

T 400 200 to 820 385

T 530 300 to 880 209

T 575 300 to 920 180

Ll 575 260 to 920 160

R 850 200 to 930 116

R 400 200 to 980 199

R 400 200 to 1030 257

R 400 200 to 1100 280

Y = the relative sensitivity of the average human eye (photopic)
W (A) = the relative distribution of radiant flux from a tungsten-
filament lamp operated at a color temperature of 2856 K.
680 = a constant denoting the sensitivity of the eye at the
wavelength of maximum sensitivity in lumens/watt.
and R (A\) = the relative spectral response of the photocathode
as a function of wavelength.
The tolerance value shown for this conversion factor results from the
slight differences in spectral-response shape and in the wavelength at
which maximum spectral response occurs between tube types having
the same window and photocathode materials.




By Spectral Response

Spectral Nominal No.
Response Tube of

Designa- Diameter Stages
tion
in
10AR 1-1/8 9
(S-1)
9
10AT 3/4 10
(s-1)
1-1/2 10
15AT 2 10
(S-10)
15 ET 1-1/2 10
20AR /2 9
(S-4)
1-1/8 9
9
9
9
9
9
9
9
9
20ER 1-1/8 9
(S-5)
9
20ERX 1-1/8 9
9
20AT 3/4 6
(S-11)
10
10
12
1-1/2 10
10
10
10
10

RCA
Type

C31004
C31004A
C701028B
7102

6217

14831

8571

1mwP21

931A

931VA

4422

4471

4472

4473

6328

7117

1P28

1P28A

1P28/V1

1P28A/V1

7764

4460

7767

4802

2060

4440

4441

4441 A

6199

Photomultiplier Selection Guides

By spectral response, diameter (size), gain
(current amplification), and by application

By Spectral Response

Spectral Nominal  No.
Response Tube of

Designa- Diameter Stages
tion
in
20AT 1-1/2 10
(S-11)
(Cont'd) o 10
10
10
10
10
10
12
14
3 10
10
5 10
10
25AR 1-1/8 9
(S-8)
30JT 3/4 12
30PT 3/4 12
35AR 1-1/8 9
9
35ER 1-1/8 9
35JR 1-1/8 9
35AT 3/4 10
10
12
4 10
1-1/8 1
1-1/2 10
10
10

By Spectral Response

RCA
Type

Spectral
Response Tube
Designa-
tion

in
C7151N 35AT
(Cont'd)

1-1/2
2063
5819 2
6342A
6655A
8053
C7164C
7850
6810A
20648B 3
8054
2065
8055 3-1/2
1P22 5
C31005

35CT 2
C70128
9318B
4552
1P28B
4837
4516

Cc70042Y
(4886)

€31005C
C31016F 35ET &
€31059
4517 3507 2
4855

c7151Q 40AT 1

1-1/8

Nominal

Diameter

No.
of
Stages

10
10
10
10
10
10

10

12
12
12
12
12
12
12
12
14
14
12
12
10

11

RCA
Type

€310078B
€70132D
Cc31024
4518
4523
4523/V2
4523/V3
4856
6342A/V1
4524
4524/V5
49004
C31053A
4525
4525/V1
4501/V3
4507
8575
8575/V1
8575/V2
8850
C31057
C31057A
C31057B
4522
8854
4501/V4
C31000M
C31016G

C31059A

Ay ariants of this “‘teacup’’ type photomultiplier having 2''- and 5''-diameter faceplates as well as variants having 2''- and 3''-hexagonal faceplates are

under development.




By Spectral Response

Spectral
Response |
Designa-
tion

40AT
(Cont'd)

50AD

S50ER

50AT
(s-20)

50CT

52AT

53AT

53CT

60ER

71ER
72ER

73ER

Nominal
Tube

Diameter

in

1-1/2

1-1/2

1-1/8

3/4

1-1/8

1-1/2

3/4

1-1/2

3/4

1-1/8

No.
of
Stages

10

10

10

10

10

10

14

10

10

12

10

10

10

10

12

12

11

aa

i

17

14

RCA
Type

C31061A
C31000AJ
4526
4526/V1
4840
8644
8645
C31059B
4903
4463
7326
7265
4464
4465
C31000A
C7291E
4836
C7151W
C31024A
C7164R
C70042K
8852
8853
4832
C31034
C31034-02
C31034A
C31034A-02
C310348B
C31034C

C31034D

By Diameter (Size)

Nominal
Tube
Diameter
in

1/2

3/4

1-1/8

Spectral
Response
Designa-
tion
20AR
10AT

20AT

30JT
30PT

35AT

50AT

52AT

53AT

35AT

40AT

10AR

20AR

20ER

20ERX

No.
of
Stages

10

10

12

12

12

10

10

12

10

10

10

10

10

10

RCA
Type

8571
Cc70102B
7764
4460
7767
4802
C31005
C70128
4516

C70042Y
(4886)

C31005C
8644
8645
C7291E
4836
C70042K
C31016F
C31016G
C31004
C31004A
1P21
931A
931VA
4422
4471
4472
4473
6328
7117
1P28
1P28A

1P28/V1

By Diameter (Size)

Nominal
Tube
Diameter

1-1/8
(Cont'd)

1-1/2

Spectral  No.
Response Of
Designa-
tion
20ERX 9
25AR 9
35AR 9
9
35éR 9
35JR 9
35AT 11
40AT 11
50ER 9
50AT 11
60ER 9
10AT 10
15ET 10
20AT 10
10
10
10
10
10
35AT {10
10
10
10
10
40AT 10
50AD 10
10
50AT 10
52AT 10
15AT 10
20AT 10
10

Stages

10

C31059

C31059A

4832

44414

4517

RCA
Type

1P28A/V1
1P22
931B
4552
1P28B

4837

4840
C310598B
7102
4831
2660
444d

4441

6199

C7151N

4855

C7151Q

C310078B

C70132D

C31061A

4526

4526/V1

4903

C7151W
v ===
2063
5819

6342A




By Diameter (Size)
Nominal Spectral No.
Tube Response Of
Diameter Designa- Stages
tion
in
2 20AT 10
(Cont’'d) (Cont'd)
10
10
12
14

35AT 5

35CT 12

N2
12
12

12

RCA
Type

6655A
8053
C7164C
7850
6810A
C31024
4518
4523
4523/V2
4523/V3
4856
6342A/V1
4501/V3
4507
8575
8575/V1
8575/V2

8850

By Diameter (Size)

Nominal
Tube

Diameter

in

2
(Cont’d)

Spectral
Response
Designa-
tion

35CT
(Cont'd)

35JT

40AT

50AT

50CT

52AT

53CT

60ER

No.
of
Stages

12
12)
12
12
12
12

10

11
11
1

it

By Diameter (Size)

RCA Nominal

Type Tube
Diameter
in

C31057 2
(Cont’d)

C31057A

C31057B

4501/V4 3

C31000M

C31000AJ

4463

7326

7265

C31000A 3-1/2

C31024A 5

C7164R

8852

8853

C31034

C31034-02

C31034A

C31034A-02

Spectral
Response
Designa-
tion

71ER

72ER

73ER

20AT

35AT

50AT

35AT

20AT

35AT

35ET

50AT

No.
of
Stages

1

10
10
10
10
10
10
10
i0
10
14
14

10

RCA
Type

C31034B
€31034C
C31034D
20648
8054
4524
4524/V5
49004
4464
C31053A
2065
8055
4525
4525/V1
4522
8854

4465

Ay/ariants of this ‘‘teacup’’ type photomultiplier having 2''- and 5''-diameter faceplates as well as variants having 2''- and 3'"-hexagonal faceplates are

under development.




Photomultiplier Selection Guides (Cont’d)

By Gain (Current Amplification)

Typical Gain  No.Of Nominal Spectral RCA
At Typical Stages Tube Response Type
Operating Diameter Designa-
Voltagex tion
(x 106) in
>0.006 | 6 3 52AT C7291E
>o0.01 6 3/4 20AT 7764
=>0.05 9 1-1/8 60ER 4832
10 1-1/2 50AD 4526
1-1/2 50AD 4526/V1
12 3/4 3007 C31005
20.08 10 3/4 53AT é7oo42n<
: >0.1 9 1-1/8 10AR C31004
1-1/8 10AR C31004A
10 3/4 10AT C70102B
10 3/4 20AT 4460
20.15 10 3/4 52AT 4836
10 2 50AT 4463
10 2 52AT C7164R
10 3 50AT 4464
10 5 50AT 4465
20.2 10 3/4 20AT 7767
10 3/4 50AT 8644
3/4 50AT 8645
10 1 40AT C31016G
10 1-1/2 10AT 7102
10 1-1/2 52AT C7151W
10 2 35AT 6342A/V1
12 3/4 30PT Cc70128
>0.3 10 1142 15ET 4831
10 2 20AT 6342A
2 20AT c7164C
10 3 35AT 49004
10 3-1/2 35AT C31053A
>04 5 2 52AT C31024A
10 1 35AT C31016F
10 2 35AT 4523

*The typical operating voltage is that used to measure the tube’s characteristics.

Typical Gain
At Typical

- Operating

VoltageX
(x 106)

=04
(Cont'd)

WV

0.9

\4

' No. Of

Stages

10

10

10

10

i

11
i)

12

10
10
10

10

10

10

11

10
10
10
10
11

10

10

By Gain (Current Amplification)

Nominal
Tube
Diameter

1-1/8

1-1/2

1-1/2

1-1/2

3/4

1-1/2

1=-1/2

1-1/2

1-1/2

1-1/8

1-1/2

[ Spectral

Response
Designa-
tion

35AT

35AT

35AT

| 35AT

20AT
35Af
35AT
60ER
60ER

72ER

73ER

63CT

53CT
35A%Mw
35AT
50AT
20AT
20AR
20AT
20AT
20AT
20AT
60ER
60ER
35AT'
35AT

20AT

35AT
71ER

5OAT

35AR

20AT

'RCA
Type

4523/V2
i4523/V3
‘4524
4524/V5
8055
’4525
4525/V1
C31034
C31034-02
‘C31034C
‘C31034D
8852
8853
C7151Q
’4518
7326
8054
)4422

4440

4441

4441A

8053

C31034A

‘ C31034A-02
451éwww

4855

c7151N
C70132D
C31034B
4903

14552

12060

Ayariants of this ‘“teacup’’ type photomultiplier having 2'’- and 5''-diameter faceplates as well as variants having 2’'- and 3‘’-hexagonal faceplates are

under development.




By Gain (Current Amplification)

‘ 71:ypi4cal Gain No. Of | Nominal Spé(;tral
At Typical | Stages Tube Response
Operating Diameter Designa-
Voltage* tion
(x 106) ) in |
=1 10 T<1y2 35AT
(Cont'd) |

1-1/2 35AT
10 v 2 2(;AT
10 . 27 ';5AT
11 1-1/8 . S50AT
12 3/4 7 357\T
12 : 2 350T
=2 | 9 1/2 . 20AR
9 17-1/8 20AR
1t1/8 | 20AR
717-1/8 A 7270AR7
1178 20AR
9 1-1/8 . 20ER
9 1-1/8 26ERx
9 1-1/8 ;5JR
10 3/4 35AT
10 771:1/2 I 20AT
k10 1-1/2 ”470AT
'» 10 ‘2 f EAT
M10 » 2 ; 20AT
711 ‘ 1»71/8 g357AT
’ ;3 ) 9 :-_{/vs ?;SAR
;1/8 ;6AR
1178 20AR
'9 1-1/8 26E‘RX
9 1-1/8 7 25AR
12 7 : 2 * 50CT
>4 e 1ue  20am
\n 11 71-1/8 “40AT
§7.12 ; 3/4 “26AT
‘;5‘ B 1 57 ‘2 7 ~3;—AT7
j " 9 1-1/8 +20ER
’ 9 71 1/8 35éR

Photomultiplier Selection Guides (Cont’d)

RCA |
Type

4517
c310078B

A 6655A

| 4856

| C31059B
Cé1005C

' 4507

| 8571
531A
931VAk

ez

> 7117
1p28

1P28A/V1

4837

C70042Y
(4886)

6199
C;;OG1A
: 6#17
| 5819

C31059
1P21

4471

4472
1P28/V1

1P22

| C31000A

4473
C31059A

4802

C31024
1P28A

1P288B

By Gain (Current Amplification)

Typical Gain
At Typical Stages
Operating
VoltageX
(x 108)
=6 12
=7 9
=10 12
12
=25 9
230 12
14
=40 14
14
>50 14
By Application*
Densitometry
Spectral No. Of
Response Stages
15AT (S-10) 10
20AR (S-4) 9
20ERX 9
35AR 9
Colorimetry
| Spectral No. Of
Response Stages
15AT (S-10) 10
20AR (S-4) 9
25AR (S-8) 9
35AR 9
50ER 9
10

No. Of

meinal - RéA

Spectral |
Tube Response Type
Diameter Designa-
tion

in
2 40AT C31000AJ
1-1/8 Z;SAR ;3;8
2 35CT 8575
2 ssCT  8575/V1
2 35(;; 857!";/V2
2 7 35CT | 78850 N
2 : 35CT ' C31057
2 35CT C31057;\
2 - ‘ 35CT7 : C73165;7B
2 ;3&';; B C:;1;)00l\v/i
1/ soER  asa0
2 ) J 72MC‘)MA; 477785;)' -
5 7 35ET?7 7452;
2 s0AT 7265
5 7 35&; 88;4
2 N 20AT 6;170:) 7
Twetyee

| 621 77 N 7 R

1P21,931A, 8571

1P28/V1

4552, 931B

6217

1P21,931A, 8571




By Application*
Photometry

Spectral
Response

1BET
20AR (S-4)
20ERX

35AR

Radiometry

[ “"Spectral
Response

| 10AR (S-1)

| 10AT (S-1)

15AT (S-10)
1V5ET

20AR (s-4)

20ER (S-5)
20ERX
20AT (5-11)
3047
30PT

| 35AR

35ER

. 35JT
50AD

50AT (5-20)

| 50CT
' 50ER
i 52A1;”
53AT
| 63ET

| 6OER

No. Of
Stages

|10

9

No. Of
Stages

9
10

10

10

11

12

i 12

10

14

12

10

10

12

@

Photomultiplier

Tube Type

4831
1P21,931A,8571
1P28/V1

931B, 4552

Tube Type

’ C31d04, C31004A
7102, C76102B
6217
4831

1P21,931A, 4471, 4472,
4473,8571

1P28, 1P28A

1P28/V1, 1P28A/V1
4441, 4441A, 6199
C31005

C70128

931B
‘1P288

4837

C31059
8575,8575/V1, 8850
C31000M

4526, 4526/V 1

4463, 7326, 8644, 8645,
C310598B

7265

C31000A

4840
u4836,C7151W,C7164R
C70042K

8852, 8853

4832

By Application*

Raman Spectrophotometry

Spectral No. Of
Response Stages
35CT 12
53CT 12
60ER n
71TER 11
72ER 11
73ER 11

Photon Counting

Spectral No. Of
Response Stages
35ER 14
35JR 12
35CT 12
53CT 12
60ER b i)
71ER 11
72ER 11
73ER 11

Tube Type

8850
8852, 8853

C31034, C31034-02, C31034A,
C31034A-02

C310348
C31034C

C31034D

Tube Type

4522, 8854
C31000M

8575, 8575/V2, 8850
8852, 8853

C31034, C31034-02, C31034A,
C31034A-02

C310348B
C31034C

C31034D

Thermoluminescent Dosimetry

Spectral No. Of
Response Stages
35CT 12

High-Speed Inspection

Spectral No. Of
Response Stages
20AR (S-4) 9
20AT (S-11) 10
35AR 9
35AT 10
50ER 9
52AT 10

Tube Type

4507

Tube Type

931A, 4422,6328, 7117,
8571

5819, 6199, 6342A, 6655A
9318, 4552

6342A/V1

4840

C7164R

-10 -




By Application*
Process Control

Spectral
Response

10AT (S-1)
15AT (S-10)
15ET

20AR (S-4)

20ER (S-5)
20ERX

20AT (S-11)

35AR
35ER

35AT

50ER
50AT (S-20)
52AT

53AT

Imaging Devices

Spectral
Response

156AT (S-10)

20AR (s-4)

20AT (S-11)

35AR

35AT

50ER

50AT (S-20)

52AT

No. Of
Stages

10
10

10

10

10

10
10

10

No. Of
Stages

10

9

11

10
11

10

By Application*

No. Of
Stages

10

10

10

14

14

10
10

12

11

11
11

11

Scintillation Counting

Laser Detection
Tube Type Spectral
Response
7102 10AR (S-1)
6217 10AT (S-1)
4831 50ER
1P21,931A, 4422, 4471, 50AD
4472,4473,6328, 7117
50AT (S-20)
1P28, 1P28A
1P28/V1, 1P28A/V1
7764
4440, 4441, 4441A, 4460, 52AT
5819, 6199, 6342A, 6655A,
7767, 8053
931B, 4552
1P288B 53AT
4516, 4517, 4518, 4523, 53CT
4523/V2, 4523/V3, 4855,
60ER
6342A/V1
4840
8644, 8645
71ER
4836, C7151W, C7164R
72ER
C70042K
73ER
Spectral
Response
Tube Type 20AT (S-11)
6217
1P21,931A, 931B, 4472,
4475 35AT
7764
7767
9318B, 4552
4516
C31059
4840
35CT
4463, 4464, 4465
C310598 35ET

C7151W, C7164R 35JT

No. Of
Stages

10

12

10

11
12

12

14

12

Tube Type

C31004, C31004A
7102, C70102B
4840

4526, 4526/V1

4463, 4464, 4465, 7326,
8644, 8645

C310598

7265

C31024A

C7291E

4836, C7151W, C7164R
C70042K

8852, 8853

4832

C31034, C31034-02, C31034A,
C31034A-02

C310348B
C31034C

C31034D

Tube Type

2060, 2063, 20648, 2065,
4440, 5819, 6199, 6342A,
7767,8053, 8054, 8055

7850, 4802
C31024

4516, 4517, 4518, 4525,
4523/V2, 4524, 4524/V5,
4525, 4525/V 1, 4855,
4856, 4900, 6342A/V1,
C31053A

C31059
C31005C

4501/v38, 8575, 8575/V 1,
8575/V2, 8850, C31057B

4522, 8854

4501/v4é, C31000M

-11 -




Photomultiplier Selection Guides (Cont’d)

L
By Application* By Application*
Scintillation Counting (Ruggedized PMT’s) Time Measurement
Spectral No. Of Tube Type ' ] Spect;al 4 ' No. Of Tube Type
Response Stages Response Stages
20AT (S-11) 10 4441, 4441A, 4460, . 20AT (S-11) 14 1 7850
C7151N i ;
: ] ! ] 35AT 5 C31024
35AT 10 C7151Q, C31016F i = i
. i 36CT 12 8575,8575/V2, 8850
12 C31057, C31057A | —
; i 35ET 14 4522, 8854 i
40AT 10 C31016G, C31061A ) 1 =y h - et
| B2AT 5 C31024A ;
[ 11 C31059A - 1 RO | O
12 C31000AJ

Pollution Monitoring

| Spectral ' No. Of Tube Type ;
- Response | Stages j
High-Temperature Applications asAT 1 S
. Spectral : No. Of Tube Type 35CT 12 4507, 8850 i
' Response | Stages e
40AT 10 C31016G, C31061A S0C i | e310598
% 11 C31059A § ‘ 14 7265
12 C31000AJ ‘ 50CT 12 C31000A ;
| 52AT 110 4836, C7151W, C7164R
53AT 10 | C70042K |
o, 53CT 12 18852, 8853 |
Scanners — Transmission Types | | W S————
Spectral ' No. Of ' Tube Type
Response Stages
‘ Radioimmunoassay (RIA)
20AT (5-11) 6 7764 i - . -
T Spectral ' No. Of Tube Type §
10 6199 | Response Stages
10 6342A 20AT (S- 11) 10 6342A §
35AT 10 4516 ; 10 6655A |
10 €70042Y | 35AT 10 4518
- e - ~ - N— = 1
10 6342A/V1 10 4523
10 4523/V2
- I - s——— ?
10 4523/V3
nners — jSSii - -
Sca s — Emission Types s P I
Spectral " No. Of Tube Type - -
Response Stages 10 4524/V5 )
20AT (S-11) | 10 6199 4 10 4856
35AT 10 4855 10 4900

*The listed photomultipliers are typical of those finding use in the different equipments. The listing is not all-inclusive and is intended to serve only as
a general guide for initial type selection. Other photomultipliers may be satisfactory for the specified applications when all system requirements are
considered.

‘Type is intended for liquid scintillation counting applications.

< T2




Anode Dark Current — The current, in a photomultiplier tube, mea-
sured in complete darkness. It is defined as that component of the out-
put current remaining when ionizing radiation and optical photons are
absent. Dark current and resulting noise are critical factors in limiting
the lower level of light detection.

Anode-Pulse Rise Time — The time difference between the 10 and 90
per cent amplitude points on the output waveform for full-cathode
illumination and delta-function excitation. Anode-pulse rise time is
measured with a repetitive delta-function light source and a sampling
oscilloscope. The trigger signal for the oscilloscope may be derived
from the device output pulse so that light sources such as a scintillator
light source may be employed.

Be-O — Beryllium oxide secondary emitting surface, beryllium copper
substrate.

Bialkali Photocathode (K-Cs-Sb) — A photocathode having a spectral
response similar to S-11, but having the advantage of lower dark noise
at room temperature and higher peak quantum efficiency.

Bialkali Photocathode (Na-K-Sb) — A photocathode having a spectral
response similar to that of the K-Cs-Sb bialkali photocathode but with
the ability to withstand extremely high operating temperatures (up to
1500 C).

Blue Response — The photoemission current produced by a specified
luminous flux from a tungsten-filament lamp operated at a color
temperature of 2856 K when the flux is filtered by a C.S. No.5-58
blue filter of half-stock thickness. This parameter is useful in char-
acterizing response to scintillation counting sources.

Box and Slot Cage — A non-focused linear multiplier configuration that
has a box-like dynode structure.

Circular Cage (C) — A focused multiplier configuration in a circular
arrangement; it permits a compact layout and good time response.

Cs-Sb — Cesium antimony.
Cs-Te — Cesium telluride.

Current Amplification (Gain) — The ratio of 1) the signal output cur-
rent to 2) the photoelectric signal current from the photocathode.

Dark Pulses — Pulses observed at the output electrode when the photo-
multiplier is operated in total darkness. These pulses are due primarily
to electrons originating at the photocathode.

Delta Function Light Source — A light source whose rise time, fall time,
and FWHM are no more than one-third of the corresponding parameters -
of the photomultiplier’s output pulse.

Dynode — A secondary-electron emitting electrode.

E2/B - A figure of merit for a photomultiplier in liquid scintilla-
tion counting systems. E is the counting efficiency in percent and B is
the coincidence background in cpm in the tritium energy window.

ERMA — An acronym for Extended Red MultiAlkali photocathode.
Ga-As — Gallium arsenide.

Ga-P — Gallium phosphide.

H3 — Tritium.

Hysteresis, Photomultiplier Tube — A temporary anode-current in-
stability exhibited when light levels are first applied, especially after a
change in voltage. The time required to reach a stable anode current

may vary from a few seconds to a minute or more.

In-Line Cage — A focused multiplier configuration in a linear structure;

it permits more dynodes than the circular-cage configuration.
InGaAs — Indium Gallium Arsenide.
IR — Infrared.

Multialkali Photocathode (Na-K-Cs-Sb) — A photocathode sensitive

from the ultraviolet to the red and near infrared regions of the spectrum.

Compared with the cesium-antimony photocathode, it has improved
response in the red region.

Noise — The random output which limits the minimum observable
signal from the phototube.

Non-Magnetic Photomultiplier Tube — A photomultiplier using a
structure having a minimum of ferro-magnetic materials. The ferro-
magnetic materials that are present are usually limited to short lengths
of Kovar or Dumet wire located in the glass stem of the tube.

Opaque Photocathode (Reflection-Mode Photocathode) — A photo-
cathode wherein photoelectrons are emitted from the same surface as
that on which the photons are incident.

Pulse Height Resolution (PHR) — The fractional full width at half maxi-
mum of the pulse height distribution curve (FWHM/A1), where A1 is
the pulse height corresponding to the maximum of the distribution
curve. In scintillation spectroscopy, it is customary to state PHR as a
percentage.

QUANTACON — The RCA designation for photomultiplier tubes
employing group I11/V compounds as secondary emitters and/or photo-
cathodes. A typical I11/V secondary emitting compound is Ga-P; a
typical |11/V photocathode compound is Ga-As.

Red-to-White Ratio — The quotient of the anode current (measured
using a specified red filter interposed between a tungsten-filament lamp
and the tube) by the anode current measured with the filter removed.

S, V, and A — Shock, vibration and acceleration.

Single Electron Rise Time (SERT ) — The anode-pulse rise time associa-
ted with single electrons originating at the photocathode. Measurement
of SERT requires a photomultiplier having an adequate gain so that the
single electron event may be viewed on a sampling oscilloscope.

SiO2 — Fused silica.

Teacup Cage — An electrostatically-focused dynode structure in which
the first dynode is a large truncated paraboloid similar in shape to a
teacup. The large ““teacup’’ structure improves photoelectron collection
efficiency and resulting pulse height resolution capability.

Transmission-Mode Photocathode — A photocathode in which radiant
flux incident on one side produces photoelectric emission from the
opposite side.

Tritium Efficiency — The ratio of the average number of recorded
counts per minute to the average number of disintegrations per minute
in a standard tritium source. The ratio is expressed as a percentage.

Tritium End Point (T.E.P.) Voltage — That voltage at which the tube
under test must operate to locate the tritium spectrum within a preset
energy window.

UV — Ultraviolet.

Venetian Blind Cage — A non-focused linear multiplier structure. It
has slower time response than focused multiplier structures and is
characterized by large dynode areas.
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tral Type
Res- No.

Spec-
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Page
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No. Max.
of Ratingb
Stages

and Sup-
Cage ply
Struc- Volt-
ture? age

\"

1/2""-Diameter Side-On Types

20AR 8571
(s-4)

9C 1250

1-1/8""-Diameter Side-On Types

10AR C31004
(S-1)

10AR C31004A

(s-1)

20AR
(s-4)

931A

20AR
(S-4)

931VA

20AR
(s-4)

4422

20AR 4471

(S-4)

20AR
(S-4)

4472

20AR 1P21

(s-4)

20AR 4473

(s-4)

20AR
(s-4)

6328

20AR
(s-4)

7117

20ER
(S-5)

1P28

20ER
(s-5)

1P28A

20ERX 1P28/V1

20ERX 1P28A/V1

25AR 1P22
(s-8)

9C 1500
9C 1500
9C 1250
9C 1250
9C 1250
9 C 1250
9i€ 1250
9C 1250
9C 1250
9C 1250
Peak
AC or
DC
9C 1250
9C 1250
9C 1250
9C 1250
9C 1250
9C 1250

Typical Characteristics at specified operating supply voltage, voltage
distribution, and 220 C.

Opera-

ting

Supply Radiant€
-Volt-

age Anode

and

Distri- Typ.

bution€

A\ A/W

1000 D 7.8x104

1250 D 232

1250 D

232

1000 D 8.4x104

1000 D 8.4x10%

1000 D 2.5x104

1000 D 1x10%5
1000 D 1x10%
1000 D 1.3x10%

1000 D 1.7x105

1000 D 8.4x104

1000 D 8.4x104

1000 D 1.3x105

1000 D 2.5x10%

1000 D 1.6x105

1000 D 1.6x105

Responsivityd

Typ.
mA/W  A/lm A/lm UA/Im MNA/Im

37

1.9

1.9

42

42

40

31

31

42

42

42

42

50

50

48

60

1000 D 7.6x102 2.3

Luminousf

Min.

20

0.5

0.5

10

45

4.5

10

10

40

40

10

35

35

35

0.7

Cathode Anode

Typ. Min.

75

2.5

2.5

80

80

24

100

100

120

160

80

80

100

200

200

200

Cathode

20

10

10

10

10

20

20

10

10

10

10

25

25

1.5

Typ.

35

20

20

40

40

40

30

30

40

40

40

40

40

40

60

78

Anode
Dark
Current

@ Anode
Luminous
Responsi-
vity

nA@A/Im

2@20

300 @ 2

300 @2

5@ 20

5@ 20

5@ 20

5@ 20

5@ 20

1@20

1@20

5@20

5@ 20

5@20

5@20

2@40

2 @40

6@0.8

Anode ing

Pulse
Rise
Time9

1.5

1.5

Remarksh

Short, ruggedized type.
Design tested for S, V,
and A. Dynode emitting
surfaces, CsSb.

Variant of 931A for red
and near |R applications.
Dynode emitting surfaces,
BeO.

Variant of C31004 having
“‘anti-hysteresis’’ design.
Dynode emitting surfaces,
BeO.

Popular, low-cost, general-
purpose type. Dynode
emitting surfaces, CsSb.

Variant of 931A intended
for military applications.
Dynode emitting surfaces,
CsSb.

Variant of 931A for high
speed inspection and pro-
cess control systems. Dy-
node emitting surfaces,
CsSb.

Variant of 931A having a
min. red-to-white ratio of
5%. Dynode emitting sur-
faces, CsSb.

Variant of 931A having a
min. red-to-white ratio of
7%. Dynode emitting sur-
faces, CsSb.

High sensitivity, low dark
current variant of 931A.
Dynode emitting surfaces,
CsSb.

Variant of 1P21 having a
min. red-to-white ratio of
7%. Dynode emitting sur-
faces, CsSb.

Variant of 931A having
shorter length. For AC
operation. Dynode emit-
ting surfaces, CsSb.

Variant of 6328 designed
for DC operation. Dynode
emitting surfaces, CsSb.

Variant of 931A for UV
and visible applications.
Dynode emitting surfaces,
CsSb.

High-sensitivity variant of
the 1P28 having a min.
red-to-white ratio of 7%.
Dynode emitting surfaces,
CsSb.

Variant of 1P28 having
higher sensitivity and
“‘anti-hysteresis’’ design.
Dynode emitting surfaces,
CsSb.

Variant of 1P28A having
““anti-hysteresis’’ design.
Dynode emitting surfaces,
CsSb.

Variant of 931A intended
for colorimetric applica-
tions. Dynode emitting
surfaces, CsSb.
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Typical Characteristics at specified operating supply voltage, voltage Out-  Remarksh

1-1/8""-Diameter Side-On Types (Cont'd)

35ARI 931B 9c
35AR 4552 9c
35ER 1P28B 9c
35JR 4837 9cC
50ER 4840 9c
60ER 4832 9c

1-1/2""-Diameter Dormer-Window Types

50AD 4526 10C

50AD 4526/V1 10C

3/4""-Diameter Head-On Types

10AT C70102B 101
(s-1)

20AT 7767 101
(S-11)
20AT 7764 61
(s-11)
20AT 4802 121
(s-11)
20AT 4460 101
(s-11)
30JT C31005 121
30PT C70128 121

Max.
Rating® distribution, and 22° C.
Sup- Opera- Responsivityd
ply ting
Volt- Supply Radiant® Luminousf
age Volt-
age Anode Cathode Anode Cathode
and —
Distri- Typ. Typ. Min. Typ. Min. Typ.
bution€
\ A/W mA/W  A/im  A/lm UA/Im MA/Im
1250 1000 D 3.8x10° 52 30 400 25 55
1250 1000 D 8.4x104 54 10 100 85 65
1250 1000 D 2.3x10° 45 100 250. 25 50
1250 1000 D 1.4x10° 59 50 150 40 65
1250 1000 D 1.2x106 43 100 2000 50 70
1500 1250 D 2.7x103 54 7.5 20 200 400
2000 1250 E 4.4x103 89 5} 15 200 300
2000 1250 E 4.4x103 89 5 15 200 300
1500 1250 G 306 2.8 1 8.8 20 30
1500 1250 E 1.3x104 48 7 16 40 60
4k 6k
1500 1200 B 404 40 0.2 0.5 40 50
ak sk
2000 1500 Q 2.4x10% 60 100 300 50 75
5K 7.5k
1500 1250 E 6.1x103 48 3 7.5 40 60
4k Gk
2100 1500 Q 460 min. 9.2 min. - — — —
@ 253.7 @253.7
nm nm
1800 1500 Q 3000@ 15 @ — — — —
253.7 2537
nm nm

line
Draw-
Anode Anode ing
Dark Pulse
Current Rise
@ Anode Time9
Luminous
Responsi-
vity
nA@CA/Im <ns
1.5 @ 40 2 | High sensitivity variant of

931A having an anode cur-
rent drift (stability) of 2%
maximum. Dynode emit-
ting surfaces, CsSb.

0.8 @ 20 2 4 Bialkali photocathode
type having a stiff lead
duodecar base. Dynode
emitting surfaces, CsSb.

2@ 2 1 High-sensitivity variant of

1000 V 1P28 having a bialkali
photocathode. Has an
anode current drift (sta-
bility) of 1.5% maximum.
Dynode emitting surfaces,

CsSb.
1.5@ 2 1 Variant of 1P28B having
100 a fused-silica window and

““anti-hysteresis’’ design.
Dynode emitting surfaces,
CsSb.

3 @100 2 1 Variant of 1P28 having a
multialkali photocathode.
Replacement type for
R446. Dynode emitting
surfaces, CsSb.

05@10 1.5 1 QUANTACON type having
broad and essentially flat
spectral response through-
out its spectral range.
Dynode emitting surfaces,
BeO.

2@20 2 5 Photocathode is deposited
on a reflective substrate.
Type is intended for use in
applications having high
background illumination.
Has flying leads. Dynode
emitting surfaces, BeO.

2 @20 2 7 Variant of 4526 with
permanently attached base.
Dynode emitting surfaces,
BeO.

800@4 2 10 Ruggedized type for red
and near |R systems. De-
sign tested for S, V, and
A. Dynode emitting sur-
faces, BeO.

4@7.5 2 10 Popular type for compact
scintillation counting sys-
tems. Dynode emitting
surfaces, BeO.

3@0.3 18 6 Variant of 7767 with 6 stages
and stiff-lead stem. Dynode
emitting surfaces, BeO.

50 @ 2 11 Similar to 7767 but has 12

200 stages. Dynode emitting
surfaces, BeO.

0.8 @ 2 10 Ruggedized type. Is 100%

7.5 tested for S and V. Design

tested for V and A. Dynode
emitting surfaces, BeO.

0.1 @ 2 13 UV type for the 180 to 355
3000 nanometer range. Dynode
A/W emitting surfaces, BeO.
05@ 2 8 UV type for the 105 to 355
3000 nanometer range. Dynode
A/W emitting surfaces, BeO.
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Photomultiplier Ratings and Characteristics (Cont’d)

Out-

Remarksh

Variant of 7767 with

high-sensitivity bialkali
photocathode. Dynode
emitting surfaces, BeO.

High-gain, low dark cur-
rent type for compact
systems. Dynode emitting
surfaces, CsSb.

A 12-stage type for com-
pact scintillation count-
ing systems. Dynode emit-
ting surfaces, BeO.

For compact red and near
IR detection applications.
Dynode emitting surfaces,
BeO.

Variant of 8644 with in-
tegral voltage divider and
magnetic shield. Dynode
emitting surfaces, BeO.

ERMA |l variant of 8644.
Dynode emitting surfaces,
BeO.

Short, 6-stage type having
an ERMA || photocathode.
Dynode emitting surfaces,
BeO.

ERMA |1l variant of 8644.
Dynode emitting surfaces,
BeO.

Small, ruggedized type
having ‘“‘non-magnetic’’
structure. Design tested
for S, V, and A. Dynode
emitting surfaces, BeO.

Variant of C31016F having
a ‘high-temperature’’
bialkali photocathode
permitting operation at
temperatures as high as
1500 C. Dynode emitting
surfaces, BeO.

Plug-in replacement for
EMI| 9524. Dynode emit-
ting surfaces, CsSb.

Variant of C31059 having
a "high-temperature’’
bialkali photocathode
permitting operation at
temperatures as high as
150° C. Dynode emitting
surfaces, BeO.

Multialkali photocathode
variant of the C31059 for
the red and near IR regions
of the spectrum. Dynode
emitting surfaces, CsSb.

Variant of 6199 for red
and near IR systems. Dy-
node emitting surfaces,
BeO.

Spec- RCA No. Max. Typical Characteristics at specified operating supply voltage, voltage
tral Type of Rating? distribution, and 22° C. line
Res- No. Stages Draw-
ponse and Sup- Opera- Responsivityd Anode Anode ing
Cage ply ting - Dark Pulse
See Struc- Volt- Supply Radiant® Luminousf Current Rise
Page ture? age Volt- — i T @ Anode Time9
3 age Anode | Cathode Anode Cathode Luminous
and — — T Responsi-
Distri- Typ. Typ. Min. Typ. Min. Typ. ity
bution®
_ \ AW mAMW A/lm A/lm UA/Im UA/Im nA@A/Im Sns
3/4""-Diameter Head-On Types (Cont’d)
35AT 4516 101 1800 1500G 5.6x10%4 79 10 47 53 67 02@7 2 10
1.5K 7k gk 10K
35AT C70042Y 101 1200 1000 G 1.8x10° 84 20 150 60 74 0.3@20 25 13
(4886) 7k 10k
35AT C31005C 1241 2000 1500 Q 1.6x10° 95 — 133 — 80 1@ 100 2 1
6.5k 20k ok 12k
50AT 8644 101 2100 1500 H 1.5x104 64 6 35 120 150 3 @30 15 10
(S-20)
50AT 8645 101 1800 1500 H 1.5x104 64 6 35 120 150 3 @30 2 9
(S-20)
52AT 4836 101 2000 1500 G 6.6x103 44 5 30 150 200 1 @30 15 10
B52AT €C7291E 61 1500 1200 C 265 44 0.6 1.2 150 200 06@1 1.5 11
53AT C7b042K 101 2100 1500 G 3.6x103 45 5 20 150 250 6 @30 1.5 10
1""-Diameter Head-On Types
35AT C31016F 10C 1500 1250 L 3.6x10% 79 5 30 47 67 o05@7 1.5 12
0.75k a5k gk 10K
40AT C31016G 10C 1800 1500 L 1.9x10%4 64 12 25 60 85 0.1@20 15 12
12k 28k ek gsk
1-1/8""-Diameter Head-On Types
35AT C31059 11 B8 2000 1050 N 2.4x105 80 — — — 70 08 @ 1.5 14
30k gk 10.5k 200
40AT C31059A 11 B 2500 2000 P 2.5x10° 50 = 330 = 67 25@60 1.5 14
ek 33k gk 6.7k
50AT C31059B 1B 2006 1000 P 6.4x104 64 20 150 80 150 5@ 1.5 14
(s-20) 1000 Vv
1-1/2""-Diameter Head-On Types
10AT 7102 10C 1500 1250 E 649 2.8 1 7 10 30 1900@4 25 21
(s-1)
15ET 4831 10C 1250 1000 E 8.2x10% 25 10 20 20 60 10 @ 40 25 15

Similar to 6199 except for
photocathode and UV-
transmitting glass window.
Dynode emitting surfaces,
CsSb.
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Spec- RCA No.
tral Type of
Res- No. Stages
ponse and

Cage
See Struc-
Page tured
3

1-1/2"-Diameter Head-On Types (Cont'd)

20AT 6199 10C
(S-11)
20AT 2060 0C
(S-11)
20AT 4440 10C
(S-11)
20AT 4441 10C
(s-11)
20AT 4441A 10C
(S-11)
20AT C7151N 10C
(S-11)
35AT C70132D 0C
35AT 4517 10C
35AT 4855 10C
35AT C7151Q 10C
35AT C31007B 1i0C
40AT C31061A 10C
50AT 4903 10C
(S-20)
52AT C7151W 10C

2""-Diameter Head-On Types

15AT 6217 10C
(s-10)
20AT 6342A 10C

(S-11)

Max. Typical Characteristics at specified operating supply voltage, voltage
RatingP distribution, and 22° C.
Sup- Opera- Responsivityd Anode Anode
ply ting Dark Pulse
Volt- Supply Radiant® Luminousf Current  Rise
age Volt- @ Anode Time9
age Anode Cathode Anode Cathode Luminous
and Responsi-
Distri- Typ. Typ. Min. Typ. Min. Typ. vity
bution®
\% \Y; A/W mAW  A/lm A/Im UA/Im HA/Im nA@A/Im <ns
1250 1000 E 1.1x10° 36 36 130 30 45 45@20 25
1250 1000 | 6.5x10% 36 36 80 30 45 45@20 2.5
2.8k
1250 1000 E 2.2x104 36 10 27 30 45 16 @ 20 2:5
2.8k
1250 1000 E 2.2x10% 36 10 27 30 45 16 @ 20 2.6
2.8k
1250 1000 E 2.2x10% 36 10 27 _30 45 16 @ 20 2.5
2.8k
1600 1500 | 5.7x104 69 40 70 50 85 08@20 25
5K 8.5k
1800 1500 | 6.5x104 79 10 55 . 67 04@6.7 25
15k g5k ok 10k
1800 15001 7.9x104 79 10 67 53 67 02@7 25
1.5k 10k gk 10k
1800 1500 F 6.4x104 88 20 60 — 82 2 @60 2.5
10k 115K
1800 1500 | 3.9x104 79 10 33 = 67 03@7 25
1.5k sk gk 10k
1800 1500 1 7.9x104 79 10 67 53 67 02@7 2.5
15K 10k gk 10K
2500 2000 F 1.5x105 64 60 200 60 85 45 @ 2
ek 20k ek gsk 100
1800 15001 7.1x10% 77 10 165 120 180 1.3@10 2.5
1500 1250 1 1x104 40 5 50 120 200 1@20 2.5
1250 1000 E 5.1x104 20 10 100 20 40 28 @ 20 3
1500 1250 E 2.5x104 65 15 31 50 80 4@20 3
5k

Out-
line
Draw-
ing

20

19

16

17

20

21

21

20

21

21

21

21

22

31

Remarksh

Popular general-purpose
type. Dynode emitting
surfaces, CsSb.

Variant of 6199 with base
attached to semiflexible
leads. Dynode emitting
surfaces, CsSb.

Sturdy type for compact
scintillation counting sys-
tems. Dynode emitting
surfaces, CsSb.

Ruggedized type having
design tests for S, V, and A.
Dynode emitting surfaces,
CsSb.

Ruggedized type. Is 100%
tested for S and V. Design
tested for V and A. Dy-
node emitting surfaces,
CsSb.

Short,ruggedized type
having ‘“non-magnetic’’
construction. Is 100%
tested for V. Design tested
for S, V, and A. Dynode
emitting surfaces, BeO.

Ruggedized, hemispherical
faceplate type having
‘‘non-magnetic’’ con-
struction. Design tested
for S, V,and A. Dynode
emitting surfaces, BeO.

Variant of 6199 having a
bialkali photocathode. Dy-
node emitting surfaces, BeO.

Plug-in replacement for
XP1010. Dynode emitting
surfaces, BeO.

Variant of C7151N having
a bialkali photocathode.
Design tested for S, V,
and A. Dynode emitting
surfaces, BeO.

Variant of 4517 having
““anti-hysteresis’’ design.
Dynode emitting surfaces,
BeO.

Variant of 4855 having a
‘“high-temperature’’bi-
alkali photocathode per-
mitting operation at tem-
peratures as high as 150° C.
Dynode emitting surfaces,
BeO.

Variant of 4517 having a
multialkali photocathode.
Dynode emitting surfaces,
BeO.

Variant of 4517 having an
ERMA |l photocathode.
Dynode emitting surfaces,
BeO.

Type is designed for color
densitometers and com-
parators. Dynode emitting
surfaces, CsSb.

Popular type for scintilla-
tion counting and general-
purpose applications. Dy-
node emitting surfaces, BeO.

s




2""-Diameter Head-On Types (Cont'd)

20AT
(S-11)

20AT
(S-11)

20AT
(S-11)

20AT
(s-11)

20AT
(S-11)

20AT
(s-11)

20 AT
(s-11)

35AT

35AT

35AT

35AT

35AT

35AT

35AT

35CT

C7164C

5819

6810A

8053

2063

7850

6655A

4518

6342A/V1

4523

4523/Vv2

4523/V3

4856

C31024

8575

No Max.
of Ratingb
Stages
and Sup-
Cage ply
Struc- Volt-
ture?@ age
\Y
10 C 1500
10 C 1250
14 | 2400
10 v 2000
10 v 2000
121 2600
10C 1250
10 C 2000
10C 1500
10V 2500
10V 2500
10v 2500
10C 1250
51 3500
12 1 3000

Typical Characteristics at specified operating supply voltage, voltage
distribution, and 22° C.

Opera-
ting

Supply Radiant®

Volt-
age

and
Distri-
bution®
\/

1250 E

1000 E

2000 W

1500 E

1500 E

2300 R

1000 E

1500 J

1250 E

1600 E

1500 E

1500 E

1000 E

3000 A

2000 S

Responsivityd

Anode
Typ.
A/W

2.4x104

8.1x104

3.1x106

3.4x104

2.1x106

9.7x104

3.9x104

1.8x104

3.2x104

3.2x104

3.2x104

1.3x105

4.9x105

1.4x106

Luminousf

Cathode Anode

Typ. Min.
mA/W  A/lm
65 10
40 10
57 480

57 9
0.9k
65 =
57 300
61 10
79 13
2k

86 =
1.5k
79 10
1.5k

79 10
1.6k

79 10
1.5K

74 =
1.5k
98 =
97 175
23k

Cathode
Typ. Min. Typ.
A/lm NA/Im NA/Im
30 45 80
4.5k
100 40 50
2k
3800 50 70
5K 7K
42 = 20
4.2k gk 7k
= = 80
6K gk
2600 50 70
5k
120 40 76
a4k
3 = £7
sk gk 10K
A6, =, 80
2.5k gk 12k
& = 2
gk gk 10k
27 = ok
gk gk 10k
27 — 67
a2k gk 10K
125 = 69
20k gk 11k
440 — 88
10k 11k
1230 77 85
160K 10K 11k

Anode Anode
Dark Pulse
Current Rise

@ Anode Time9
Luminous
Responsi-

vity

nA@A/Im <ns

4 @20 3

6 @20 3

1000 @ 3.5

2000

4@9 10
— 10

2400 @ 2

6000

6 @20 3

0.24 2.5

@10

6@6.7 3

05@13 10

05@13 10

05@ 13 10
1@6.3 3
0@ 15
gain of

106

1@200 25

Out-
line
Draw-
ing

31

22

28

31

29

24

31

31

29

31

29

29

29

30

26

Remarksh

Variant of 6342A having

a low resistivity photo-
cathode. Has a grating of
opaque parallel conduc-
tive strips on the inner
surface of the glass window.
Replaces type 2020. Dy-
node emitting surfaces,
BeO.

General-purpose type.
Dynode emitting surfaces,
CsSb.

High-gain type for scintil-
lation counting and gen-
eral-purpose applications.
Dynode emitting surfaces
BeO.

Venetian-blind dynode
type for scintillation
counting and general-
purpose applications. Dy-
node emitting surfaces,
BeO.

Variant of 8053 having
base attached to flying
leads. Dynode emitting
surfaces, BeO.

High-gain general purpose
type having a spherical-
section faceplate. Dynode
emitting surfaces, BeO.

Similar to type 6342A
except has CsSb dynode
emitting surfaces.

Variant of 6342A having
a bialkali photocathode.
Dynode emitting surfaces,
BeO.

Similar to 6342A but has
a bialkali photocathode
and base attached to fly-
ing leads. Dynode emitting
surfaces, BeO.

Variant of 8053 having a
bialkali photocathode.
Dynode emitting surfaces,
BeO.

Variant of 4523 having
base attached to flying
leads. Dynode emitting
surfaces, BeO.

Variant of 4523 having
flying leads with no base
attached. Dynode emitting
surfaces, BeO.

Similar to type 6655A but
has a bialkali photocathode
and base attached to flying
leads. Dynode emitting
surfaces, CsSb.

QUANTACON type having
high-gain GaP dynode
emitting surfaces. Has a
single-electron anode-
pulse rise time of 800 ps
typical.

Premium tube for scintil-
lation counting systems.
Dynode emitting surfaces,
BeO.
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Spec-
tral
Res-
ponse

See
Page
3

2"-Diameter Head-On Types (Cont'd)

35CT

35CT

35CT

35CT

35CT

35CT

35CT

35CT

35JT

35JT

40AT

50AT
(s-20)

S50AT
(s-20)

50AT
(S-20)

50CT

RCA
Type
No.

8575/V1

8575/Vv2

C31057

C31057A

C310578B

4507

4501/V3

8850

4501/vé4

C31000M

C31000AJ

4463

7265

7326

C31000A

Typical Characteristics at specified operating supply voltage, voltage

RatingP distribution, and 220 C.

No. Max.
of
Stages
and Sup-
Cage ply
Struc- Volt-
ture@ age
\"
121 3000
121 3000
T2 3000
12 3000
12/ 3000
12 1 2500
121 2500
12 1 3000
i 2l 2500
121 3000
121 2500
10V 2500
14 | 3000
101 2400
12 1 3000

Opera-
ting

Supply Radiant®

Volt-
age

and
Distri-
bution®
\%

2000 s

2000 s

2000 s

2000 s

2000 s

1500 Vv

2500M

2000 T

1700M

2000T

2000 s

2000 E

2400 W

1800 E

2000 s

Responsivityd

Anode
Typ.
A/W

1.4x106

1.4x106

1.4x106

1.4x106

1.4x106

1.8x105

Cathode
Typ.
mA/W

97

97

97

97

97

97

Luminousf

Anode

Min. Typ.
A/lm A/lm
175 1230
23k 160K
175 1230
23k 160k
175 1230
23k 160K
175 1230
23k 160k
175 1230
23k 160K
19 160
2.5k 21k

Cathode
Min. Typ.
MA/Im MA/Im
ol 85
10k 11K
77 85
10k 11k
27 85
10K 11K
77 85
10k 11k
77 85
10K 11k
73 85
9.5k 11k

Anode
Dark
Current

@ Anode
Luminous
Responsi-
vity

nA@A/Im

1@ 200

1@ 200

1@ 200

1@ 200

1@ 200

0.2 @50

Anode
Pulse
Rise
Time9

<ns

25

2.5

2.5

2.5

2.5

2.5

Has a minimum tritium (H3) efficiency” of 58% and a typical

E2/BP figure of merit of 155 at the tritium end point (TEP)

voltage.

1.4x106

97

115
15K

1230
160K

77
10k

11k

0.6 @
200

Has a minimum tritium (H3) efficiency™ of 59% and a
typical E2/BP figure of merit of 205 at the tritium
end point (TEP) voltage.

1.4x106

4.9x10%

1.1x104

3.1x106

3.8x104

2.7x105

97

71

68

64

64

v

115
15K

250
25Kk

12

800

12.5

200

1230
160k

650

65K

25

7200

88

700

27
10k

60

120

100

120

120

85
11k

95

9.5k

160

150

150

200

3 @ 250

48 @12

50 @
1000

3@20

5 @ 200

25

2.5

2.5

25

2.5

Out-
line
Draw-
ing

26

26

25

25

25

27

27

26

27

26

26

31

28

28

26

Remarksh

An 8575 supplied with an
AJ2132 adapter making it
interchangeable with type
56 AVP. Dynode emitting
surfaces, BeO.

An 8575 supplied with an
AJ2144 socket rather

than an AJ2145 type. Dy-
node emitting surfaces,
BeO.

A ruggedized 8575 with
flying leads. Design tested
for S, V, and A. Dynode
emitting surfaces, BeO.

Variant of C31057 that is
100% tested for S and V.
Dynode emitting surfaces,
BeO.

Variant of 8575 having
base attached to flying
leads. Dynode emitting
surfaces, BeO.

A bialkali photocathode
type having a spherical-
section faceplate. Dynode
emitting surfaces, BeO.

Variant of 4507 designed
specifically for liquid
scintillation counting sys-
tems. Dynode emitting
surfaces, BeO.

Premium QUANTACON
type for photon counting
applications. Has high-
gain GaP first dynode
emitting surface followed
by BeO dynode emitting
surfaces in succeeding
stages.

Variant of 4501/V3 having
improved liquid scintilla-
tion counting characteristics.
Dynode emitting surfaces,
BeO.

UV-variant of 8850. Has
high-gain GaP first dynode
emitting surface followed
by BeO dynode emitting
surfaces in succeeding
stages.

Has ‘‘high-temperature’’
bialkali photocathode per-
mitting operation at temper-
atures as high as 150° C.
Dynode emitting surfaces,
BeO.

Variant of 8053 having a
multialkali photocathode
for red and near IR sys-
tems. Dynode emitting
surfaces, BeO.

Variant of 6810A having

a multialkali photocathode.
Dynode emitting surfaces,
BeO.

Variant of 7265 having 10
stages. Dynode emitting
surfaces, BeO.

Variant of 8575 having a
multialkali photocathode.
Dynode emitting surfaces,
BeO.
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Photomultiplier Ratings and Characteristics (Cont’d)

Spec- RCA No. Max.
tral Type of RatingP
Res- No. Stages
ponse and Sup-

Cage ply
See Struc- Volt-
Page ture? age
3

\)

2"-Diameter Head-On Types (Cont'd)
52AT C7164R 10C 1500
52AT C31024A 5. 3500
53CT 8852 12 1 2500
53CT 8853 121 2500
60ER C31034 111 2200
60ER C31034-02 111 2200
60ER C31034A 111 2200
60ER C31034A-02 111 2200
71ER C31034B 1 2000
72ER C31034C i 2000
73ER C31034D* 1ALl 2000

*Objective data.

Typical Characteristics at specified operating supply voltage, voltage
distribution, and 22° C.

Opera- F{esponsivity‘:|

ting
Supply Radiant®
Volt-

age Anode
and

Distri- Typ.
bution®

\Y A/W

1250 J 8.4x103

2500 A 1.8x104

1500 T 1.6x104

1500 T 1.6x104

1500 M 3.5x104

1500 M 3.5x104

1500 M 7.3x104

1500 M 7.3x104

1500 M 4x104

1500 M 3.2x104

1500 M 1.7x104

Cathode Anode
Typ.
mA/W

50

39

37

37

73

73

119

119

50

69

42

Luminousf

Min.

A/lm

20

40

30

30

100

100

100

100

60

60

30

Typ.
A/lm

40

80

100

100

300

300

625

625

200

60

Cathode
Min. Typ.
MA/Im UA/Im
120 240
125 180
150 230
150 230
300 630
300 630
800 1025
800 1025
— 250
- 270
— 150

Anode
Dark
Current

@ Anode
Luminous
Responsi-
vity

nA@A/Im

30 @
150

50 @
2500 Vv

0@
100

0@
100

50 @
gain of
10

50 @
gain of
10

50 @
gain of
106

50 @
gain of
10

35 @
100

6 @ 100

10 @ 50

Anode
Pulse
Rise
Time9

15

2.5

2.5

2.5

25

2.5

2.5

2.5

2.5

2.5

Out- Remarksh

line

Draw-

ing

31 ERMA |l variant of 6342A.
Dynode emitting surfaces,
BeO.

30 ERMA 1| variant of
C31024. Has a single-
electron anode-pulse rise
time of 800 ps typical.
Dynode emitting surfaces,
GaP.

26 Variant of 8850 having an
ERMA Il photocathode.
Has high-gain GaP first
dynode emitting surface
followed by BeO dynode
emitting surfaces in suc-
ceeding stages.

27 Variant of 8852 having a
spherical-section faceplate.
Has high-gain GaP first
dynode emitting surface
followed by BeO dynode
emitting surfaces in suc-
ceeding stages.

23 An 11-stage QUANTA-
CON type having a GaAs
photocathode and a UV
transmitting glass window.
Spectral response over
useful range is essentially
flat. Has a maximum dark
noise count rate of 100
cps at —20° C; 35 cps
typical at —20° C. Dy-
node emitting surfaces,
BeO.

23 Variant of C31034
selected for low dark noise
count rate. Its maximum
is 12 cps at —20° C.

23 High sensitivity variant
of the C31034. Has a
maximum dark noise
count rate of 100 cps at
—20° C; 35 cps typical at
—20° C. Dynode emitting
surfaces, BeO.

23 Variant of C31034A
selected for low dark
noise count rate. Its
maximum is 12 cps at
—20° C.

23 Variant of C31034 having
an InGaAs Type | photo-
cathode. Has a minimum
quantum efficiency of
1.2% at 930 nm. Dynode
emitting surfaces, BeO.

23 Variant of C31034 having
an InGaAs Type |l photo-
cathode. Has a minimum
quantum efficiency of
0.56% at 1000 nm. Dy-
node emitting surfaces,
BeO.

23 Variant of C31034 having
an InGaAs Type || photo-
cathode. Has a minimum
quantum efficiency of
0.2% at 1060 nm. Dy-
node emitting surfaces,
BeO.

=90 =




Spec- RCA No.
tral Type of
Res- No. Stages
ponse and

Cage
See Struc-
Page tured
3

3""-Diameter Head-On Types

20AT 8054 1m0V
(s-11)
20AT 20648B 1m0V
(S-11)
35AT 4524 10V
35AT 4524/V5 0 Vv
35AT 4900 10T
50AT 4464 0V
(S-20)

Max.

Sup-
ply
Volt-
age

2000

2000

2500

2500

1650

2500

3-1/2”-Diameter Head-On Types

35AT C31053A 10V

5"-Diameter Head-On Types

20AT 8055 10V
{S$11)

20AT 2065 0V
(S-11)

35AT 4525 0V
35AT 4525/V1 oV
35ET 4522 14 |
35ET 8854 14 |
50AT 4465 10V
(S-20)

2500

2000

2000

2500

2500

3000

3000

2500

Typical Characteristics at specified operating supply voltage, voltage
RatingP distribution, and 22° C.

Opera-
ting

Supply Radiant®

Volt-
age

and
Distri-
bution®
\%)

1500 E

1500 E

1500 E

1500 E

1350 E

2000 E

1500 E

1500 E

1500 E

1500 E

1500 E

2000 X

2000 X

2000 E

Responsivityd

Anode

Typ.
A/W

3.5x104

3.2x104

3.2x104

3.2x104

1.1x104

3.5x104

3.6x104

3.2x104

3.2x104

2.6x10°

3.5x106

1.1x104

Cathode
Typ.
mA/W

65

65

80

80

96

64

100

89

89

80

80

88

88

68

Luminousf
Anode Cathode
Min. Typ. Min. Typ.
A/lm  A/lm FA/Im UA/Im
9. 43 = 80
09k 43k gk gk
= = = 80
6k gk
10 2E = 67
1.5k LI -1 10k
10 27 = 67
1.5K a4k gk 10K
s 27 3L 81
15Kk 35Kk 10k 105K
12 25 120 150
= 31 — 88
9. 44 = 110
09k 4.4k gk 11
= = 80
6k gk
10 27 = 67
1.5 4k gk 10K
10 27 = 67
1.5K ak gk 10K
650 2300 — 77
85k 300k 8k 10k
770 3100 62 77
100k 400k gk 10k
12 25 120 160

Anode
Dark
Current

@ Anode
Luminous
Responsi-
vity

nA@A/Im

4@9

1@13

1@13

3@115

5012

10 @
1500 V

4@9

1.56@13

1.5@ 13

60 @
2000

60 @
2000

5 @12

Out-
line
Draw-
Anode ing
Pulse
Rise
Time9
<ns
15 33
15 32
15 33
15 32
10 33
15 34
15 35
20 39
20 38
20 39
20 38
3 36
3 36
20 37

Remarksh

Venetian-blind dynode
type for scintillation
counting and general-
purpose applications. Dy-
node emitting surfaces,
BeO.

Variant of 8054 having
base attached to flying
leads. Dynode emitting
surfaces, BeO.

Variant of 8054 having a
bialkali photocathode.
Dynode emitting surfaces,
BeO.

Variant of 4524 having
base attached to flying
leads. Dynode emitting
surfaces, BeO.

Variant of 4524 having a
newly developed dynode
structure which improves
photoelectron collection
efficiency.

Variant of 8054 having a
multialkali photocathode.
Dynode emitting surfaces,
BeO.

Type is similar to the
4524 but has a larger
photocathode area. Dy-
node emitting surfaces,
BeO.

Venetian-blind dynode
type for scintillation
counting and general-
purpose applications.
Dynode emitting surfaces,
BeO.

Variant of 8055 having
base attached to flying
leads. Dynode emitting
surfaces, BeO.

Variant of 8055 having a
bialkali photocathode.
Dynode emitting surfaces,
BeO.

Variant of 4525 having
base attached to flying
leads. Dynode emitting
surfaces, BeO.

UV-type having a spherical
section faceplate. Has good
time response and very
high gain. Dynode emitting
surfaces, BeO.

QUANTACON variant

of 4522. Has high-gain
GaP first dynode emitting
surface followed by

BeO dynode emitting
surfaces in succeeding
stages.

Variant of 8055 having a
multialkali photocathode.
Dynode emitting surfaces,
BeO.
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Footnotes

@ (Cage structure: B, box and slot;
“teacup’’; and V, venetian blind.

C, circular cage;

l,in line; T,

b The maximum rated average anode currents for the different photo-
cathode materials are tabulated below. These values are averaged
over any interval of 30 seconds maximum. During tube operation,
an average anode output current well below the maximum value
should be employed. A range is shown for most photocathodes
with the larger values applying to the larger tube sizes. Consult
individual data sheets for specific maximum average anode current
values.

AgOCs (10) — 0.01 mA
AgBiOCs (15) — 0.75 mA
CsSb (20) — 0.02to 2.0 mA
CsBi (25) — 1.0 mA
CsTe (30) — 0.5 mA
KCsSb (35) — 0.02 to 1.0 mA
NaKSb (40) — 0.02 mA
NaKCsSb (50, 51, 52,53) — 0.01to 1.0 mA
GaAs (60) — 100 nA
InGaAs (71,72,73) — 50 nA
C  For voltage distribution, see page 23.

d Typical gain for the tubes at the specified operating voltage is the
ratio of the typical anode responsivity (either luminous or radiant)
by the typical cathode responsivity (either luminous or radiant).

€ At wavelength of maximum response of the spectral responsivity
characteristic.

Sockets
Base Designation RCA Typ. Tube
or Description Socket Type
B11-88, B11-104 AJ2256 931A
12-Pin Duodecar AJ2257 4552
9-Pin, Small-Button AJ2258 7764
B12-43, B12-186 AJ2259 6199
B14-38, B14-45 AJ2260 6342A
B20-102 AJ2261 6810A
14-Pin AJ2262 C31059
14-Pin AJ2263* C31059A
21-Pin “"Light Tight"’ AJ2144, AJ2145 8575
21-Pin with Coax. Connector AJ2100, AJ2101 C31024
Magnetic Shields
Brief Description® RCA Typ. Tube
Shield Type
Foil AJ2232 All Types
2-11/16"" long, 1-5/16"" dia. AJ2240 931A
1" x 3/8" window.
2-13/16'" long, 1-3/8"" dia. AJ2241 6328

1-1/8" x 5/8" window.

f Witha tungsten-filament lamp having a lime-glass envelope. Lamp is
operated at a color temperature of 2856 K.

9 At the maximum rated supply voltage. The photocathode is fully
illuminated.

h  See Glossary of Terms and Abbreviations, page 13.

i Photocathode material is bialkali (KCsSb). The spectral response of

this tube, however, is nearly identical with that of the JEDEC
registered S-4).

K Blue response. Measured with a Corning C.S. No.5-58, 1/2 stock
thickness, filter interposed between the tungsten light source and
the tube.

M At maximum TEP (tritium end point) voltage. TEP voltage is that
voltage at which the tube under test must be operated to locate
the tritium spectrum within a preset energy window.

N Tritium efficiency is the ratio of the average number of recorded
counts per minute to the average number of disintergrations per
minute in a standard tritium source. The ratio is expressed as a
percentage.

P TheE2/Bisa figure of merit for a photomultiplier in a liquid
scintillation counting system. E is the counting efficiency in
percent and B is the coincidence background in cpm in the tritium
energy window.

Magnetic Shields (Cont’d)

Brief Description® RCA Typ. Tube
Shield Type
2-3/8"" long, 1-3/8"" dia. AJ2242 4552
1-1/8" x 5/8'" window.
3-3/8'' long, 1-3/4"" dia. AJ2243 4526
7/8" x 3/8" window.
4’ long, 1" dia. AJ2244 4516
2.5" long, 1" dia. AJ2245 7764
4.5 long, 1-1/4"" dia. AJ2246 C31059
4.5" long, 1-3/4" dia. AJ2247 6199
5’ long, 2-1/2'" dia. AJ2248 6342A
5’ long, 2-1/4" dia. AJ2249 C31024
4" long, 2-1/4" dia. AJ2250 C31034
7' long, 2-1/2" dia. AJ2251 6810A
6" long, 2-1/4" dia. AJ2252 8575
5-9/16' long, 3-9/32'' major AJ2253 8054
dia. 2-3/8"" neck dia.
6-7/8'' long, 5-3/4"" major AJ2254 4525
dia. 2-3/8'' neck dia.
10" long, 5-1/2"" major AJ2255 4522

dia. 3-1/4 neck dia.

*For high temperature operation.

&Diameters all 1.D.
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No. Distri-  Voltage Distribution
of bution K,Dy1,Dy2,Dy3, ————P
Stages Code
5 A 4,2,2,2,1,1.78,and 0.374
6 B 2 T M. Wy T Tiénd 1
c 12,1.2,1.7,1,1,1,and 1.
9 D Ve 10,1, 11,9, Tend 4
10 E P [ T [P PO T [N O [ 8 o [
F 2,1,1,1,1,1,1,.1,1, 1, and 0.75
G 1325 1.2, Tl T g 1, Ml s 1 T 2anid
H Vol M2, W7 Vs T, A 0 A A Mt@nd
| 1:2,138,13,1,.1,1,1,1.1,1,8nd 1
d 1.8,1.4,15,1.2,1,1,1,1,1, 1, and 1
K 2. 34,1, 1,1, 1,7, 1. 1. 4,and 1
L 3, B D M Ay e T ey 11 @0, T
11 M 1,14,1,1,1,%9,1,1,1,1,19,.4hd 1
N 150%™, 1,1,1,1,1,1,1, 1,1,2,and 1
P [V ) S [/ PR (O, P e IR %~ o e
12 Q 12,12,1.72,1,1,1,7,1,1,1,1,1,and 1
R 2.1.4, 1.1, %, 71,1, 1, 1,1, 1,and 1
S 4,1, 14,7, 1, % 0 1. T 1 1 1and 1
T 6,1,14,1,1.1,1,1,%,.1,1,1,.and 1
u 660%,1,1.4,1,1,1,1,1,1,1,1,1,and 1
\Y 2,1,14,1,1,1,1,1,1,1,1,1,and 1
14 w 2, 1:9,1,0,4,9,1. 49,9, 1,128, 15, 1 .76, and 2
X 8:1;1:7.70.9:7,:1.9;: 1: 1:7;1; L iand 1

& Between dynode No.5 and suppressor grid
ABetween suppressor grid and ground

150 volts
*660 volts
K, cathode;

Dy, dynode; and P, anode

The voltage distributions specified for the individual tube types
are typical average distributions which are used to measure the
tabulated characteristic values.

Interstage voltages for the tube electrodes may be supplied by
individual sources but are usually obtained from resistive volt-
age-divider networks placed across the high-voltage supply. The
power ratings of the individual resistors making up the network
should be approximately twice that of the calculated dissipation
values for circuit safety reasons. Resistors having tolerances of
about 5% are satisfactory in most systems for circular-cage and
focused in-line photomultipliers. Resistors having 10% tolerances
may be used with venetian-blind tubes.

The voltage-divider arrangement should be located so that it
will not affect tube operating temperature. Head-on type
photomultipliers sometimes use zener diodes between cathode
and dynode No.1 to provide constant voltage when tube sensi-
tivity is varied by adjustment of supply voltage.

An important consideration is that the voltage-divider current |
should be maintained at a value of at least 10 times that of the
expected average value of anode current. If this consideration ‘
is not observed, deviation from linearity and limitations on
anode-current response to pulsed light may occur. The latter
effect may be reduced by connecting capacitors between the ‘
tube socket terminals for the last 3 or 4 dynode stages and |
anode return. The values of the capacitors will depend upon ‘
the shape and the amplitude of the anode-current pulse, and ‘
the time duration of the pulse, or train of pulses. When the
output pulse is assumed to be rectangular in shape, the

following formula applies:

c =100 L |
: |

where C is in farads, i is the amplitude of the anode current in
amperes, V is the voltage across the capacitor in volts, and t is
the time duration of the pulse in seconds.

This formula applies for the anode-to-final dynode capacitor.

The factor 100 is used to limit the voltage change across the
capacitor to 1% maximum during a pulse. Capacitor values for |
preceding stages should take into account the smaller values of ‘
dynode currents in these stages. Conservatively, a factor of
approximately 2 per stage is used. Capacitors are not required
across those dynode stages where the dynode current is less :
than 1/10 of the current through the voltage-divider network.

Typical Voltage-Divider Arrange-
ment for Fast Pulse Response and
High Peak Current Systems. Anode
Return at Ground Potential.

Typical Voltage-Divider Arrange-
ment for Scintillation Counting
Systems. Photocathode at
Ground Potential. [
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Note: In modern photomultipliers, the focusing electrode is normally \
connected to dynode No.1. In older tube types, the focusing electrode
may be connected to the arm of a potentiometer, between cathode and
dynode No.1, to permit adjustment for maximum anode current.

SES—— |
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and Basing D ?"*sagmm

Key to Terminal Connection Diagrams

Diagrams show terminals viewed from the base end of the tube.

FLEXIBLE ENVELOPE

TERMINAL
SMALL PIN
RIGID ENVELOPE
ENVELORE TERMINAL
ORIENTATION SYMBOL
OTHER THAN KEY
LARGE PIN KEY
DY — Dynode
G — Grid
IC — Internal connection (Do not use)
NC — No connection (Do not use)
P — Anode

K — Photocathode

[_T_] T9 BULB ——(Iélfg—-
PROJECTED \ MAXDLA
1P21 PHOTOCATHODE t— B
1P28
1P28A ] ! ’“}
|
1P28B & - } 312
1P28/V1 P (79.2)
1P28A/V1 L_ - W ks
(93.5)
931A i el
931B
931VA
4422 Seoec
4471 NO.BII-88
4472
4473
4832 (|.3| ;
33.3) —=y
4837 MAX DIA.
4840
C31004
C31004A
Types A B (o
1P21, 1P22, 1P28, 1P28A, 1.94 + .09 .31 94
1P28B, 931A, 9318, (49.3 +£2.3)  (7.9) (23.9)
931VA, 4422, 4471,4472, min. min.
4473. 4837
1P28/V1, 1P28A/V1, 1.99 + .09 31 94
C31004, C31004A, 4840 (50.5 + 2.3)  (7.9) (23.9)
min. min.
4832 1.94 + .09 2 5
(49.3+2.3) (5.1) (12.7)
min. min.
Basing, Bottom View
Socket
RCA AJ2256

Magnetic Shield
RCA AJ2240

oy 4k
DIRECTION OF RADIATION
1K

0.510+0.020
i =~ (12.95+0.51) D'A-
0.06(1.5) MIN.
7 PROJECTED "
8571 PHOTOCATHODE 1
AREA 0.43
M 3‘ RE T
N (J%ss) 1.37
0.375(9.53) L | A0 (348)
MIN. v I 124 Wax.
=t +0.04
-0.0
GLASS i
ENveLoPE—{
meusmine 7 e
PR TIV
WA?’ER SEMIFLEXIBLE
LEADS
0.016 + 0.004
(0.41£0.10) DIA.
Basing, Bottom View
DIRECTION OF
INCIDENT RADIATION
Socket

Not required. Type has semiflexible
leads. Min. lead length = 1.5"",

Magnetic Shield
Not available from RCA.

12FZ

1.19
te—1(30.2) —=
MAX. DIA

6328

T9 BULB
7117 o \ ——0.31(7.9) MIN.
PHOTOCATHODE
AREA ’

0.93
(23.6) - 4+
MIN. | | 3.12
| | (79.2)
e MAX.

$E5ec no
BIl - 104 —]

1531 (33:3)
MAX. DIA.

—

Basing, Bottom View

Socket
RCA AJ2256

Magnetic Shield
RCA AJ2241

DY1 =
DIRECTION OF RADIATION

11K

I =




| 0.735+ 0.020

foar )y T (18.67+0.5!)
m\x.bm*l [E o EIB) NN, DIA.
-—I [———0.31(7,9)M|N, USEEULDIA, Ee=2
4552 Vel 7764
~ PROJECTED
\/_ PHOTOCATHODE
AREA
L
2.5 ! T : 218
(628) SEAS 0.94 —— +0.06
R (23.9)MIN. UL (33:4)
il +i5
‘-lJ —i 2.638
(67.01)
MAX.
\ + j
0.40 1335+ 0.015 R
(10.2) 8.51+0.38) SMALL-BUTTON ,U U U 0.398
MAX } 9-PIN BASE —] (::)Al):)
12-PIN
DUODECAR OM’ZE.“DS[? | - }
BASE 0.17(4.3)
= MAX. DIA.
Basing, Bottom View Basing, Bottom View
DY6
sﬂog:e;J2257 O e
o¥s(3) 7)0v2 RCA AJ2258
Misgsietis: Shisld il e Magnetic Shield
\V/
REA A4S OYT SHORT K RCA AJ2245
DIRECTION OF INCIDENT P|ICN
RADIATION
480 1569
DIRECTION OF
4526* RADIATION T
: ) : CATHODE
*Type is supplied with a
B12-43 base attached to (?f;)
i i i MIN PROJECTED
ooy |
9 22 mn, = | b=/ . 0TS(15.1)
0.50(12.7) DORMER
MIN. 0.60 (15.2) WINDOW
} 0.10 (2.5) =EHOTOS
3.0l "‘ = CATHODE
(76 5)
1.5 ‘
—— = TI2 BULB
(ai'f) " tg %04 ™™= WITH SPECIAL
' 66.0 END CONTOUR
(£79) METAL
I _i_ : FLANGE — — *
R g T e =

Basing, Bottom View
With temporary base attached

P DY10

TAL
DY1 K FLANGE

1567

!

| / | *
1.25 (31.8) —=t LM_[ ~—

MIN. DIA

F— 0.27 (6.9) MAX. DIA

Basing, Bottom View
With temporary base removed

D
°V3 ’Y/ METAL FLANGE

1566

0 0

Socket

FLEXIBLE LEADS
0.030 + 0.005 DIA
(0.76 £ 0.13) .

'
W L‘\IZ PLATED SEMI—
M

For temporary base — RCA AJ2259

Magnetic Shield
RCA AJ2243

-25 -




Dimensional Outlines
and Basing Diagrams for

DIRECTION OF_
RADIATION

4526/V1
/—pHoTO-
CATHODE
0.68
(17.3)
MIN. PROJECTED
0.68 (I6.5)_’1 t__ m%EOCATNOW 0.75(19.1)
MIN. ; :
Socket g a I . MIN. R.
RCA AJ2259 Bl 0.60(15.2) WINDOW
I
) ) ~PHOTO-
Magnetic Shield 22 G.10 (- [ CATHODE
RCA AJ2243 81.3
. 8] |
. T2 BULB
. . (:&:) i ' i *%%04 ™~WITH SPECIAL
Basing, Bottom View ’ s's.O) — END CONTOUR
§ 240 FLANGE i
P DY10
1.44 £ 0.02
86‘.?00# *o(?g)s T L RPN 0.25 (6.4) MIN.
DIA.
+ 0.601 0,02 i
! (15.2 £ 0.5)
WODIFIED T
= 056+ 0.0l
{ HEW UU[U [ UJUU (14.2£03) I_[_]]UU
METAL
DY1 K FLANGE i
1567
0.760 0.924003 ;4
(19.30) (23.410.8) "
—={ MAX.DIA. 0.5(13) MIN.
5 (I3)MIN. USEFUL DIA.
* SEFUL DIA. F — r
C70128 FACEPLATE e :
. i :
*Type is supplied SILVER FLANGE T HIN_pHoTO
i ) SECTION ’ : H[N—PHoTO -
with a B20-102 {CONNECTED Ll ] H| CcATHODE
base attached to TO CATHODE) ] ﬂ]
semiflexible KOVAR RING / ) i E
. Min. | (CONNECTED 0.43 :
leads. Mi ,?ad TO CATHODE) +0.02 H d [™—MAGNETIC
length = 1.5". et _ (IO.S) : H| SHIELD
+0.5 450%0.05 |H z
i (14.3£1.3)  |H H
: H
3.35 :
T6 BULB— ] +0,15 |
(tss.r)
3.8
3.9
) (99.1)
MAX.
Socket i
For temporary base : =~ INSULATING
RCA AJ2261 PLASTIC
MATERIAL
il
(0_50 ~— VOLTAGE
5 & 2 12.7) DIVIDER
Magnetic Shielding a-x:l(gﬁ) MAX. 1z NETWORK
RCA AJ2244 0.05 0.155(3.94)
14 PLATED A (1.3) DIA.
SEMIFLEXIBLE LEADS, 0.16 (4.1) y DA ¥ ¥
O‘OZSIOAOO4DIA = MAX. DIA.
(0.71£0.10) . 24(810)
MIN.

Basing, Bottom View

With temporary base attached

Basing, Bottom View

DY9 DY11
Y7

(@ bv12
®

With temporary base removed

Lead Connections,
Bottom View

PHOTO-
CATHODE
LEAD “C”
(BLACK)

Socket

Not required. Type has semiflexible

leads. Min. lead length = 24",

SILVER Mpye - i
FLANGE ¥ Magnetic Shield
Y ~NC AND DY4 3
oviWI@IE SILVER FLANGE KOVAR (DRCHN Integral with tube and connected
NC K ™™ AND KOVAR RING RING K to photocathode.

1570
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R T e A ; €2 f
Lo 4516, 7767 3.94 3.50 +.06 .30 .38 755
4460 / (100.1) —.12 (7.6) (9.7) (19.18)
4516 PHOTO- / Max. (88.9 +1.5 Max. Max. Max. Dia. i
4836* CATHODE - 3.0) l
7767* 4836*,8644%, 3.80 3.51 + .18 .28 .30 .755
8644 ! C70042K* (96.5) (89.2+46)  (7.1)  (7.6) (19.18)
C70042K* Max. Max. Max. Max. Dia.
C70102B* "
TRIBUED B 4460, 3.38 2.94 +.06 .30 .38 755
i Cc70102B* (85.9) = (7.6) (9.7) (19.18)
Max. (78.7 +1.5 Max. Max. Max. Dia.
—3.0)
INSULATING i
PROTECTIVE
WaRER *Type is supplied with a B12-43 base attached to semiflexible leads. Min. lead
length for all asterisked types, except C70102B, = 1.5". For type C70102B, min.
i lead length = 0.75"".
(o]
{ X )
‘:.Z*i?'é’li_’—-w W
4516 7767 4460

Basing, Bottom View

Socket
Not required. Type has semiflexible
leads. Min. lead length = 0.75"".

Magnetic Shield
RCA AJ2244

4836
Basing, Bottom View
With temporary base attached

Socket

For temporary base, RCA AJ2259
Magnetic Shield

RCA AJ2244

Basing, Bottom View

Socket

Not required. Type has semiflexible
leads. Min. lead length = 0.75".

Magnetic Shield
RCA AJ2244

8644
Basing, Bottom View
With temporary base attached

Socket
For temporary base, RCA AJ2259

Magnetic Shield
RCA AJ2244

C70042K
Basing, Bottom View
With temporary base attached

Socket
For temporary base, RCA AJ2259

Magnetic Shield
RCA AJ2244

Basing, Bottom View

Socket

Not required. Type has semiflexible
leads. Min. lead length = 0.75".
Magnetic Shield

RCA AJ2244

C70102B
Basing, Bottom View
With temporary base attached

P
(&)

1568

Socket

For temporary base, RCA AJ2259
Magnetic Shield

RCA AJ2244
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pt—— E ——
0.5(13) MIN.
l 11 USEFUL DIA —+} —!
4802w /
C7291E* PHOTO-
c31005CH CATHODE —/
1
T6 BULB el B
A
INSULATING !
PROTECTIVE
WAFER
i
N\ c
on(m.a)__} LJ Lt 5
MAX. DIA 3
C3100&5C 4802

Basing, Bottom View
With temporary base attached

483

Socket
For temporary base, RCA AJ2261

Magnetic Shield

Types A B

c31005CcH 3.94 3.50 + .06
(100.1) — A2
Max. (889 +1.5

— 3.0)

48028 3.80 3.51+ .18
(96.5) (89.2 + 4.6)
Max.

C7291E* 3.30 293+ .15
(83.8) (74.4 + 3.8)
Max.

Cc D E

.30 .38 755
(7.6) (9.7) (19.18)
Max. Max. Max. Dia.
.28 .30 755
(7.1) (7.6) (19.18)
Max. Max. Max. Dia.
.28 .30 A7

(7.1) (7.6) (19.6)
Max. Max. Max. Dia.

BType is supplied with a B20-102 base attached to semiflexible leads.
Min. lead length = 1.5".

*Type is supplied with a B12-43 base attached to semiflexible leads.
Min. lead length =1.5".

Basing, Bottom View
With temporary base attached

Socket

For temporary base, RCA AJ2261
Magnetic Shield

C7291E
Basing, Bottom View
With temporary base attached

With temporary base removed

P DY6
® ©gP"

S
@)DYZ

(@K

pvs(5)

517

Socket
For temporary base, RCA AJ2259

Magnetic Shield

RCA AJ2244 RCA AJ2244 RCA AJ2244
1.00£0.06 Basing, Bottom View Basing, Bottom View
j (25‘311;."5) r With temporary base attached With temporary base removed
75(19.1
C31016F* R ‘]‘1 oo FACEPLATE 2
C31016G* BAND UNDER 4 I ®
LIGHT SHIELD §
*Type is supplied
with a B12-43 S 195
base attached to s (r::'xs,‘
semiflexible leads. LAl
Min. lead length LA TING,
=15". WAFER
0.25(6.4)3\ i
[l
T Avg
0.20(5.1) MAX.J
12- PLATED

SEMIFLEXIBLE

LEADS

0.03(0.8)DIA.

Socket
For temporary base, RCA AJ2259

Magnetic Shielding
RCA AJ2232 (Foil)

.28 -




C31005=

C70042Y*
(4886)

—0.5 (13) MIN.
FACEPLATE ~ USEFUL DIA.
|
7 -
PHOTOCATHODE—

T6 BULB ——=f

0.78 (|9.e)—o-‘ l—— b

MAX. DIA.

Types A B C D E

C310058 3.9 8.35 + .15 .760 0.50 0.16
(99.1) (85.1 + 3.8) (19.30) @ (12.7) (4.1)
Max. Max. Max. Max.

C70042Y* 3.94 3.35 + .06 A5 0.63 0.17
(100.1) — .12 (19.69) (16.0) (4.3)
Max. (85.1 +1.5 Max. Max. Max.

—3.0)

B Type is supplied with a B20-102 base attached to semiflexible leads.

Min. lead length = 1.5"".

*Type is supplied with a B12-43 base attached to semiflexible leads.

Min. lead length = 1.5".

C31005
Basing, Bottom View
With temporary bast attached

With temporary base removed

DY9 DY11
Y7

DYSD @ ® ®PE[3Y12

474
Socket

For temporary base, RCA AJ2261
Magnetic Shield

C70042Y (4886)
Basing, Bottom View
With temporary base attached

P DY10

12AE

With temporary base removed

1286

Socket
For temporary base, RCA AJ2259
Magnetic Shield

RCA AJ2244 RCA AJ2244
(|.|3 +0.0!
FACEPLATE 28.7+0.
L 72038) Types A B C
NOM(I)NSA'L( %Jss'elguL— C31059 494 4.42 + .01 51
: 42 + . .
€31059 DIA: - — : 3
( C310598B (125.5) (112.3:% .3) (13.0)
C31059A Max. Max.
C31059B PHOTOCATHODE —
C31059A 4.20 3.8 .45
(106.7) (97) (11.4)
Typ. Typ. Max.
8
A
Basing, Bottom View
Socket
Types C31059, C31059B — RCA AJ2262
Type C31059A — RCA AJ2263

ja-piN BASE/"IIIU@UIIT c

A

IC gyoRrT DY1
INDEX
PIN

1572

Magnetic Shield
RCA AJ2246
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1.58
|=— (40.1) 1.50£0.06
MAX.DIA. — (38.1%1.5) 2%
DSESL I
: 1.24 (31.5)
483 /I—FACEPLATE 4441 FACEPLATE MIN. USEFUL
4481A DIA.
— 1
~~— PHOTOCATHODE PRETO _/ 281
3.88 CATHODE +0.
£0.19 (24%)
(38'6) Ti2 BULB _/ =
+4.8
|7 Ti2 BULB 318
(80.8)
.38 MAX
METAL (9.7)
aen SEEE \ T
wa. | r ¥ 0000 N
| 44~:o.ozmA ! !
| ) (36.6+0.5) 04—t
1253118} || o | g
MIN. i _J d I —
™~ BAsE JEDEC l"
No.Ri2~=43 12 SEMIFLEXIBLE
U LEADS
0.02040.005DIA,
(051 +0.13) 1.56 (39.6)
MAX.DIA

Basing, Bottom View

Socket
Socket Not required. Types have
RCA AJ2259 semiflexible leads. Min. lead

length = 1.5"".

Magnetic Shield
RCA AJ2247

Magnetic Shield
RCA AJ2232 (Foil)

1573

5% o 8% o —
s .I FACEPLATE -
1.24(3L5MIN. |/~ 0.81%0.06 1.24(31.5) MIN.
"1 USEFUL DIA. H’ . (20.5*_;.5) USEFUL DIA.
4440 e p———— C70132D O.R. TN 1
3 \| 2.00
*Type is supplied / 075 \
e . PHOTO- (8.) | *0.08
with a B12-43 base CATHODE ——o I.R. (iolg)
PHOTOCATHODE | 550 attached to semi- =
+0.12 flexible leads. Min. Ti2 BULB~| 288
88.9 = e 5
lead length = 2",
TI2 BULB (i 3'0) 4 12 PLATED L
\ SEMIFLEXIBLE
4.12 gEoAz%si' 0.005
104.6 MO =009 bia,
( MAX? (0.51+0.13)
|
0.30(7.6) -
MAX. DIA. —

BASE I

JEDEC GROUP 4

No. BI2-186 Basing, Bottom View Basing, Bottom View

With temporary base attached With temporary base removed
Basing, Bottom View
P DY10
Socket
RCA AJ2259

12AE

Magnetic Shield
RCA AJ2247 Socket Magnetic Shield
12AE For temporary base, RCA AJ2259 RCA AJ2232 (Foil)
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Dimensional Outlines
and Basing Diagrams for Photomultipliers (Cont’d)

1.56(39.6)
Ty
|_1.24(31.5) MIN. MAX. DIA.
FACEPLATE —| [ ’T‘ USEFUL DIA. 1.24(31.5)MIN. __|
2060* | 4517 USEFUL DIA. /—FACEPLATE
) ) ) A 485 = T T (===—== )
*Type is supplied with 4903
a B12-43 base attached e 6199
to semiflexible leads. 7102
Min. lead length =2.4". C7151W
S5 C31007B
Ti2 BULB—] iy C31061A
] /—le BULB
A
12
SEMIFLEXIBLE
LEADS r
?(-,952&3?,-3?5 DIA. 1.25(31.8) MAX. \ )
_J ‘[__0,275(5.99) BASE JEDEC
MAX.DIA. Socket No.BI2-43
RCA AJ2259 | ” lUJ
. Magnetic Shield —Ll——}""
Basing, Bottom View Basing, Bottom View RCA AJ2247
With temporary base attached With temporary base removed
Basing, Bottom View
- Types A B
4517, 4903, 6199, 4.57 3.88 + .19
7102, C7151W, (116.1) (98.6 + 4.8)
C31007B Max.
12AE
4855, C31061A 5.00 4.409 + .039
(127) (112.+ 1)
Max.
Socket Magnetic Shield ke
For temporary base, RCA AJ2259 RCA AJ2247
C7151N C7151Q

C7151N*
c7151Q*

*Type is supplied with

7
a B12-43 base attached 1
to semiflexible leads. 5219;80_5—/
Min. lead length = 2"". o 56
/ +0.06
TI2 BULB e
3.18
(80.8)
MAX.
12 PLATED
SEMIFLEXIBLE —L
bEADS
.020+0.005 Pram—
(051+0.13) 04 0.25(6.4)

Socket
For temporary base, RCA AJ2259

FACEPLATE-\

e 1.50%0.06
(38.1£1.5)
DIA

1.24(31.5)
™ MIN. USEFUL

l DIA.

—= L 0.27(6.9) MAX. DIA.

Magnetic Shield
RCA AJ2232 (Foil)

Basing, Bottom View
With temporary base attached

1574

Basing, Bottom View
With temporary base attached

1575
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)imensional Outlines
and Basing Diagrams for Photomultipliers (Cont’d)

i 0.06
le— (50.8 +1.5) —=]
5819 e ! o Basing, Bottom View
6217 olA: —= | f=—0.312(7.92)
— FACEPLATE
PHOTOCATHODE —
1
4.88
£0.19
( 124 )
Ti6 BULB \ t48
.8l Socket
BASE JEDEC e L RCA AJ2260
No.Bl4-38
1
|
Magnetic Shield
AJ2248
. 2.31(58.7)
MAX. DIA.
Basing, Bottom View
C31034 %
CHUSE0E APERTURE 28}
C31034A PLATE
C31034A-02
S 0 FACEPLATE
o S8 s (5343)74_
C31034D l [ MAX. DIA. {
0.4
(1.2) 076
(19.3)
0TO
CATHODE
P 3.440
40.080
67.38
yusus —1 +2 03) Socket
ot 4,250 RCA AJ2145
SHIELD (m‘f_ﬂ (Supplied with tube)
RCA AJ2144

RCA 2I-PIN
"LIGHT TIGHT" BASE

T N . | Magnetic Shield
RCA AJ2250
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Dimensional QOutlines

and Basing Diagrams for Photomultipliers (Cont’d)

7850 A
1.68(427) MIN.

\ USEFUL DIA.
PHOTO -
CATHODE —/ 550
+0.19
139.7
t48
6.3
/ (160.3)
Tie MAX.

BULB

SMALL-SHELL
BIDECAL

20-PIN BASE

JEDEC NO.

B20-102 — |

g i)

Basing, Bottom View

Socket
RCA AJ2261

Magnetic Shield
RCA AJ2252

2.10 (53.3)
MAX. DIA.

C31057* FACEPLATE \ . ;Algh:) l(JgSF-{J)L
C31057A* DIA.

AN
€31057B* 7— ]

*Type is supplied with FHOTOCATHODE ] |
a B20-102 base attached
to semiflexible leads. / 498
Min. lead length = 1.5". TSHELEE

16 SEMIFLEXIBLE 0.65
PLATED LEADS (16.5)

0.035 * 0.005
(0.89 £ 0.13) Dl

A MAX.
0.30 (7.6) MAX.DIA" | F— t

Basing, Bottom View
With temporary base attached

With temporary base removed

DY12 SHIELD
~

P_(9) () —~pv10

Socket
For temporary base, RCA AJ2261

Magnetic Shield
RCA AJ2252

S I




Dimensional Outlines
and Basing Diagrams for Photomultipliers (Cont’d)

Basing, Bottom View

— 55D
REFLECTIVE
8575 f‘.'.?ﬁ ‘GSE’F’UL CloHT SHIELD
8575/V1 FACEPLATE — *1
8575/V2 ]
8850
8852 ve Ic
C31000A PrOEsRED
C31000M* LIGHT
C31000AJ SHIELD |
Socket
55 For types 8575, 8850, 8852, C31000A, C31000M, and C31000AJ —
+0.08 RCA AJ2145 (Supplied with tube)
(376 (223) RCA AJ2144
o For type 8575/V2 — RCA AJ2144 (Supplied with tube)
BL'LGB_— For type 8575/V1 — Not required. Type supplied with RCA
AJ2132 socket adapter.
1 Magnetic Shield
Il RCA AJ2252
L | 032 +0.03
0.350(8.9) ___‘ '_l\ (8.1 *0.8) Socket Adapters
MazHIDLA: RCA 21-PIN For types 8575, 8850 — RCA AJ2132
LIGHBTA;EK;HT
Auxiliary Photomultiplier Assemblies
For types 8575, 8575/V2, C31000A, and C31000AJ —
RCA AJ2207A
B RCA AJ2208
e e s B T 6.0 oMl o For types 8850, 8852, and C31000M — RCA AJ2209A
Basing, Bottom View
_210(533) |
MAX. DIA.

4501/V3
4501/V4
4507
8853

1.80 (45.7)

[~-MIN. USEFUL
FACEPLATE — I DIA.

LIGHT _|
SHIELD

+0.08
58 127.3
(147.6) +2.0
MAX.
U
BULE ]

umu:

0.32+0.03

0.350 (8 9) ——J ’_\ (8.1+0.8)

MAX. RCA 21-PIN
LIGHT TIGHT"
BASE

Socket
RCA AJ2145 (Supplied with tube)
RCA AJ2144

Magnetic Shield
RCA AJ2252

Auxiliary Photomultiplier Assemblies
For types 4501/V3,4501/V4 — RCA AJ2208

For type 8853 — RCA AJ2209A
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a

L ic

6810A
7265
7326

PHOTOCATHODE —/

1.68 (42.7)

1— MIN. USEFUL
FACEPLATE — DIA.

METAL
COLLAR

‘ |

BASE/

Types A B
6810A, 7265 75 6.69 + .19
(191) (169.9 + 4.8)
Max.
7326 6.78 5.84.+ .19
(172.2) (143.3 + 4.8)
Max.
6810A
Basing, Bottom View
G2 POYI4 . o
ov13_5{19) DY10
oy &) DY8
DY9 DY6
DY7 {18)pva
DYS ) Dovz
: v@
o % O HETBL,

200

7326
Basing, Bottom View

c D
5.35+.12 B20-102
(135.9 + 3)

453+ .12 B14-45
(115.1 + 3)

7265

Basing, Bottom View

1 METAL
OYINC K ' CoLLAR

20C

Socket

For types 6810A and 7265 —
RCA AJ2261

For type 7326 — RCA AJ2260

Magnetic Shield

2063*
4523/V2*
4523/V3
4856*
6342A/V1*

2.38 (60.5) ‘
MAX. DIA. For types 6810A and 7265 — |‘
RCA AJ2251 [

For type 7326 — RCA AJ2232 (Foil)
\

FACEPLATE —

* USEFUL DIA.
I

PHOTO-
CATHODE —|

Ti6 BULB—

: e J

SEMIFLEXIBLE
LEADS ¢ |25

0.020+0.005

(0:51%0.13) Kﬂ ‘ (st
S .

All types except 4523/V3
Basing, Bottom View
With temporary base attached

DY7 DY8
DY6_ 7)(g DY9
6 c

18AA

Types A

2063*, 4523/V2*, -

4523/V3

6342A/V1* 5.88
(149.4)
Max.

4856* 5.07
(128.8)
Max.

B Cc
433+ .25 275
(110 + 6.4) (7)
Max. Dia.
4.38 + .25 .38
(111.3 £ 6.4) (9.7)
Max. Dia.
3.75 £ .06 .38
(95.3 £ 1.5) (9.7)
Max. Dia.

*Type is supplied with a B14-38 base attached to semiflexible leads. Min.
lead length for types 2063, 4523/V2, and 4523/V3 = 2.5". For types
4856 and 6342A/V1, min. lead length = 2"".

Socket
For all types except 4523/V3 —
RCA AJ2260

2063, 4523/V2, 4523/V3
Basing, Bottom View
With temporary base removed

Magnetic Shield
RCA AJ2249

6342A/V1, 4856
Basing, Bottom View

With temporary base removed

1652
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Dimensional Outlines
and Basing Diagrams for Photomultipliers (Cont’d)

C31024
C31024A

REFLECTIVE
BAND UNDER
LIGHT SHIELD

PHOTO-
CATHODE—

LIGHT
SHIELD AND
CONDUCTIVE
COATING —_|

TI6 BULB ——af

2.06(51.3)
[ MAX. DiA.
1.80(45.7)

MIN. USEFUL—=
I‘ DIA.

— FACEPLATE

Basing, Bottom View

DYa IC pyz
IC_56-0
53107112;} ic
8 4 0c
157

6o1c
174
18,
9

Ic_

P~
1

IC.6

=
CONTACT TO CONDUCTIVE
ENVELOPE COATING

1576

afg:m BASE Socket
COAXIAL [I_UU e RCA AJ2100 (Supplied with tube)
S s RCA AJ2101
0.30(7.6) ,l L_ ’
e Magnetic Shield
RCA AJ2249
Coaxial Anode Cable
RCA AJ2102
Auxiliary Photomultiplier Assemblies
RCA AJ2175A
RCA AJ2203A
200£0.06 5 [ — B )
168(42.7) MIN. l‘_(so‘exn.s) _j . Types [ Shape of Faceplate {
USEFUL DIA. ]‘ ~ i A S i ———————
4463 / 4463 ‘ Plano-Plano |
4518 PHOTOCATHODE _{ 4518 ' Plano-Concave }
4523 SEE TABLE | 4523 Plano-Plano ‘
SHd2h 6342A Plano-Concave
6655A Ti6 BULB — | sar GEEEA ¥ ot P—
8053 . 019 e
c7164C (225 | 8053  Plano-Plano
C7164R¥ ‘l C7164C ; Plano-Plano
5.8 | C7164R | Plano-Concave
(147.6) I o =" .
MAX.

JEdEC oROUP 5
No.BI4—38 —|

—~——

iy

o

1
2.31(58.7)
MAX. DIA. —"l

*Overall length for C7164R is 5.2"" (132 mm) max.,
seated length is 4.25" + .19"" (108 mm + 4.8 mm).

Basing, Bottom View

1444

Socket
RCA AJ2260

Magnetic Shield
RCA AJ2248
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Dimensional Outlines
and Basing Diagrams for Photomultipliers (Cont’d)

2064B*
4524/V5*

*Type is supplied with
a B14-38 base attached
to semiflexible leads.

Min. lead length = 2.5"".

Socket
For temporary base,
RCA AJ2260

Magnetic Shield
RCA AJ2232 (Foil)

Basing, Bottom View

With temporary base attached

1444

FACEPLATE

3.00+0.06
(76.2+15) DIA.

PHOTO- 2.59(65.8) MIN.
CATHODE—\ USEFUL DIA.
) e _
1.9
+0.1
48 ,
¢ —
1.09 (19.1)
(27.7) R.
]
0.75
(19.1)
+200°0 R.
*0.06
(508) ™ 4.73
1.5 +0.25
DIA (|+20.l)
J24 BULB ! o
13 =t
SEMIFLEXIBLE . 0.275(6.99)
=~ MAX.DIA.
0 020"‘0 °°5DIA L
(0.51%£0.13) 1= = )
1.25(31.8)
MAX. —

Basing, Bottom View

With temporary base removed

DY3

Y25y @O

oY1(a a)DY8
k@ ©)pye

1577

Basing, Bottom View

4
FACEPLATE _w—— kL 5] DA,
PHOTO- 2.59(65.8) MIN.
CATHODE USEFUL DIA.
. ——— |
1.9
o
& 75
(#3) 1 orsn
L (27.7) |
i 4 "
075 q
2.00£0.06 A {1913
(50.8+15) 338
J24 BULB _—] (—'Eil)
METAL COLLAR e
i (160.3)
T T MAX
BASE
JEDEC GROUP 5
No.Bl4-45
2, 38(60 9
Socket
RCA AJ2260

14AM

Magnetic Shield
RCA AJ2232 (Foil)

3.00+0.06
e——(76.2 £1.5)
DIA.
FACEPLATE 2.59 (65.8)
49500 _\ MIN. USEFUL —
o I\ - CATHODE
8054 ‘1——- ____________ —
1.9 0.75(19.1)
+0.1 R.
(33) ¢
%3/ 109
(27.7)
2.00+0.06 0»75R(|9,I)
(50.8£1.5) s .
DIA.
A
v24 BULE—|
SE
JEDEC GROUP §
NO. BI4-38

2.31(58.7)__|

MAX. DIA.

- Types B
| 4900 | 5.74 481+ .18
| (145.8) (122.2 + 4.6)
Max.
4524, 8054 6.31 5.38 + .18
| (160.3) | (136.7 + 4.6)
Max |
4900 4524, 8054

Basing, Bottom View

Socket
RCA AJ2260

Basing, Bottom View

14AA

Magnetic Shield
RCA AJ2253
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imens
and

ional QOutlines

asing Diagrams for Photomultipl

=

iers (Cont'd)

C31053A

3.50+0.03-0.04
(88.9+0.8—1) DIAT
3.05(77.5) MIN.
[‘_ USEFUL DIA. _']
poto- M1 [T T z.‘ze
CATHODE 548 +0.06
5 —0.09
(9.6)R A 9)
! +1.5
(-2{3
0.38
(9.6)R
575
2.00+0.06 | I . tl%élle
(5obe|§ 1.5) (:4'6)
6.68
\ (169.7)
BASE MAX.
JEDEC NO.- !
BI4-38
LZ.SI (58.7)
MAX.DIA.
Basing, Bottom View
Socket
RCA AJ2260
Magnetic Shield
RCA AJ2232 (Foil)
14AA

5.25 £0.06

fe——(133.4 £ 5) DIA.
PHOTOCATHODE 4.38(111.3) A A
~o f=~— MIN. USEFUL DIAﬁ;|//F el
4465 * \’\‘7___.__,_____‘ \
3.50 75(19.1
399 0.75(19.1)
88.9 <
(£53) i S5
o IS e
J (800 _I| 3 (7:2)
—— —+ 075(19.R| oo
/ S
442 BULE="" e—200006| (1903)
(508 +1.5) :
METAL
COLLAR DiAL
JEDECB%%%UP 5
No. Bla-45 — ]|
:
2.38 —=f
(60.5)
MAX.DIA.
Basing, Bottom View
Socket
RCA AJ2260

Magnetic Shield

i RCA AJ2232 (Foil)

14AM

SPHERICAL
36 SECTION
FACEPLATE
4522
8854
=
506 £0.02

4.5 (114)
MIN. sJSEFUL METAL PORTION
DIA. OF TUBE
/—ENVELOPE

(1285%0.5)™]
DIA.

5.15
(130.8)

0.862
(21.9) 11.75
(298.5)
} WAX.
+0.16
3012 _5i06:] e
(76.50 +4.1 ) 10.93 £0.17
DIA. 3 (277.6+4.3)
| __LIGHT
SHIELD
RCA 21- PIN
"LIGHT TIGHT" 1 lﬁi” I
BASE

s

Basing, Bottom View

METAL PORTION OF
TUBE ENVELOPE -

Socket
RCA AJ2145 (Supplied with tube)
RCA AJ2144

Magnetic Shield
RCA AJ2255

Socket Adapters
RCA AJ2143
RCA AJ2143A

Faceplate Adapter
RCA AJ2142

Auxiliary Photomultiplier Assemblies
For type 4522 — RCA AJ2223A

For type 8854 — RCA AJ2230A
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B

2065*
4525/V1*

*Type is supplied with
a B14-38 base attached
to semiflexible leads.

Min. lead length = 2.5"".

5.25 £0.06
(|334+I5)

4.38(111.3)
MIN USEFUL

FACEPLATE

CATHODE

0.75 (19.)R.
2.000.06 5.
(508 £1.5) - J42
BuLS

13 SEMIFLEXIBLE

Basing, Bottom View
With temporary base attached

14AA

Basing, Bottom View
With temporary base removed

LEADS
0.020 +0.005 , , __ 0.275 (6.99)
(0.51 = 0.13) P& o Socket Magnetic Shield
1.25 (31.8) MAX. RCA AJ2260 RCA AJ2232 (Foil)
5.25 +0.06
e——(133.4 *15)
DIA.
FACEPLATE
4525 -\ [-— MTr?eué:z'tlruaL) -—‘ BHOTE —
8055 \ J CATHODE

The dimensions shown on the outline drawings are in inches. The dimensions shown in parentheses are in millimeters.

BASE JEDEC /

No. Bl4-38 WW
——

2.31(58.7)
MAX. DIA.

Basing, Bottom View

14AA

Socket
RCA AJ2260

Magnetic Shield
RCA AJ2254
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RCA Special Line Photomulti

Photomultipliers with Integral Voltage-Divider Networks and Integral Voltage-Divider Networks and Shields

(Special Line

Series)

All RCA photomultipliers can be supplied with integral elec-
trostatic-magnetic shielding and/or voltage-divider networks.
Those shown below are typical examples. Photomultipliers of
the Special-Line Series supplied without shielding are classified
as Configuration 1, those with shielding as Configuration 2.
Three basic voltage-divider arrangements are available and are
classified as arrangement A, arrangement B, and arrangement C.
Arrangement A provides a voltage-divider network current of
approximately 20 uA; B, 100 uA; and C, 1000 pA. The average
values of anode current drawn from the tube should be 1/10

of these values. Capacitors are connected across the latter

Tubes Without Shielding

Configuration 1

——————

92L.S-4049

1A — Integral voltage-divider net-
work only. Uses high value resis-
tors in network and is recom-
mended for applications requiring
minimum power-supply drain.
The average anode current drawn
from the tube should be 2 uA,

or less.

1B — Integral voltage-divider net-
work only. Uses intermediate

1C — Integral voltage-divider net-
work only. Uses low value resis-
tors in network and is recommend-
ed for applications requiring high
linear average output current
capability. The average anode
current drawn from the tube
should be 100 uA, or less.

stages of the tubes. The maximum ambient operating temper-
ature range for these devices is —40° C to +55° C. Some photo-
multipliers, such as the C31034 series and the 4832 type, can-
not use the specified voltage-divider network currents because
of their low maximum average anode current ratings. Special
divider networks are required for tubes of this type. Also
special configurations must be designed to use RCA's high-
temperature (+1500 C) bialkali photocathode tube types.

All voltage divider distributions can be modified, on special
request, to meet specific customer needs.

Tubes With Shielding

Configuration 2

2A — Integral voltage-divider net-
work and shielding. Uses high
value resistors in network and is
recommended for applications
requiring minimum power-supply
drain. The average anode current
drawn from the tube should be

2 uA, or less.

2B — Integral voltage-divider net-
work and shielding. Uses inter-

VOLTAGE-
DIVIDER

VOLTAGE- : /—NETWORK . . .

DIVIDER value resistors in network and is I mediate value resistors in net-

NETWORK A )

e ek recommended for most applica- work and is recommended for

[T steLL tions. The average anode current I~ et © most applications. The average
drawn from the tube should be anode current drawn from the

SR ATINE 10 uA, or less. G tube should be 10 A, or less.
MATERIALS MATERIALS

2C — Integral voltage-divider net-
work and shielding. Uses low
value resistors in network and is
recommended for applications
requiring high linear average
output current capability. The
average anode current drawn
from the tube should be 100

MA, or less.

92154050

As examples, the designation 7767/2C defines an RCA type 7767 having an integral shield and a voltage-divider arrangement pro-
viding a divider network current of 1000 uA. The designation 7767/1A defines a 7767 having a voltage-divider arrangement only
which provides a divider network current of 20 uA.
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Auxiliary Photomultiplier Assemblies (APA’s)

The APA is a socket and voltage-divider network housed in a
metal container. Its use eliminates the need for voltage-divider
network fabrication by the equipment designer. The voltage
divider arrangement in the device is usually the standard one
used for measuring the photomultiplier tube characteristics.

See page 23. Some variants of the standard networks, however,
are shown below. Other variants to meet customer needs are
available or can be provided upon request.

Except for type AJ2208, each of the assemblies described be-
low have both an anode signal output connector and a dynode

Assembly For Use With Voltage Approximate
Designation Photomultiplier - Divider Average
Types Distri- Linear Anode
bution Signal Output
Code From Specified
Photomultiplier
Types
MA
AJ2175A C31024 Series 1 30
AJ2203AP C31024 Series 2 85
AJ2207A i 8575, 3 185
- C31000 Series
AJ2208 4501/V3, 4501/VvA4, 3 150
8575,
C31000 Series
AJ2209A 8850, 8852, 4 140
8853, C31000M
AJ2223A 4522 5 180
AJ2230A 8854 6 150

signal pick off connector. The assemblies provide a linear
“negative-going’’ anode signal having the best possible time
response and a slower linear “‘positive-going’’ signal from the
dynode that may be used in pulse height analysis systems or as
a trigger signal for the time base of a sampling oscilloscope.
The positive going dynode signal also eliminates the need for
an inverting amplifier in some equipment. The dynode output
connector should be capped with a standard BNC shorting cap
if not used.

Cathode

Maximum - Dynode Signal

Applied . Pickoff Output Operating
Voltage | Termination Mode
To High- (Pure resistance)

Voltage

Connectord Anode  Dynode

Vv £2 Q

3500 No.5 50 50 to 2000 —HV
4500 No.5 50 50 to 2000 —HV
3000 No.10 50 50 to 2000 —HV
2500 — 50 — +HV
2500 No.10 50 50 to 2000 —HV
3000 No.11 50 50 to 2000 —HV
3000 No.12 50 50 to 2000 —HV

@ The absolute-maximum voltage which may be applied to the high voltage connector is that specified for the photomultiplier tube used with the

assembly. See Photomultiplier Ratings and Characteristics.

b This assembly provides a linear peak anode current of up to 100 mA.

Voltage Divider Distribution

Cathode to Anode
Code K, Dy1, Dy2, Dy3, Dy4, — P

Types AJ2175A and AJ2203A

s FOR INDEXING

Types AJ2207A, AJ2208*, AJ2209A,
AJ2223A, and AJ2230A

CONTACT HOLE
ISOMITTED

CONTACT HOLE
/ ISOMITTED
FOR INDEXING

1 4,2,2,2,1,1.74 0378
| é COAXIAL
2 1.6; 1,. 1.45, 1, 1,84 CONNECTOR ———
NOTE
3 12,0, T4, 1, e 1
2.10 (53.3) 2.10 (53.3)
4 6,1,14,1, —— ——1 TEFLON 1.744 £.006 MAX.DIA. TEELON o, 1.744 £.006 MAX.DIA.
SOCKET (44.30%.15) 98 AL SOCKET\ |~<(44.3ot.|5) ———.
5 B A A . B i ot o i 1 178 (3.2) R.~ N8 2L r 178 (3.2) R.~|> DIA '_
L P Y W = 17 }' N = 10
11
6 6L M e a 1 W
| METAL METAL
HOUSING 25 (64 HOUSING= b 2.5(64)

ABetween dynode No.5 and
suppressor grid.

ANODE SIGNAL
OUTPUT CONNECTOR

MOD. GR874-CI74A
CONNECTOR

‘Between suppressor grid and

ground.

HIGH VOLTAGE
CONNECTOR

DYNODE SIGNAL
OUTPUT CONNECTOR
STANDARD BNC
UG-1094/U

51494-1
Note: The coaxial connector mates with the
coaxial anode connector of the C31024 series
of photomultiplier tubes.

AMP PART No.

ANODE SIGNAL
QUTPUT CONNECTOR

STANDARD BNC
UG-1094/U

DYNODE SIGNAL HIGH VOLTAGE

OUTPUT CONNECTOR ° CONNECTOR
STANDARD BNC AMP PART No.
UG-1094/U 51494-1

*Type AJ2208 is not provided with a dynode
signal output connector.

Dimensions in inches
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IPA’s are extremely convenient, low light level photodetection
assemblies. They are composed of a photomultiplier tube, a
power supply, voltage divider circuitry, and electrostatic/
magnetic shielding. Optional optical filters and/or integral user-
specified amplifiers are available in some types. Operation of

these devices requires only a low-voltage input power source
and either a potentiometer for resistance programming or a low
voltage (typically 5 volts) source for voltage programming of
signal output current.

Side-On Types
RCA Maximum Approxi-  Characteristics Remarks
IPA Power Input mate For an input voltage of 12 V, a programming voltage of 2 V, a tungsten-
Type Requirements Spectral filament lamp at a color temperature of 2856 K, and an ambient
No. Response  temperature of 220 C.
Volt- Cur- Range . .
age rent g Typical Output Linear Output Pulse Output
Responsivity DC Current Dark Current
Output @ OQutput
Radiant Lumi- c Linear  Peak e
urrent . Responsivit
at Amax. nous (Non-linear) P ¥
\% mA nm AW @nm  A/lm MA mA mA nA @ A/lm
PF1006 +12 to 100 300 to 4.1 x 109 400 25 6 35 1.5 @ 40 Employs a 9-stage, side-on
+15 660 @ 400 photomultiplier type 931B.
PF1039 +12 to 100 200 to 8.6 x 105 1500 25 6 35 3@ 100 Variant of PF1006 employ-
+15 810 @ 375 ing a 4840 photomultiplier.
Head-On Types
RCA Maximum Approxi- Characteristics Remarks
IPA Power Input  mate For an input voltage of + 12 V, a programming voltage of
Type Requirements Spectral 1.2 V, a tungsten-filament lamp at a color temperature of
No. Response 2856 K, and at an ambient temperature of 220 C.
Volt-  Cur- pange The characteristics are for an IPA having an integral pulse
age rent amplifier, no optical filter, and a 2000{? load on the
amplifier output.
Responsivity Output Assembly  Output Frequency
at Voltage Trans- Impedance Response
632.8 nm Range inS'lfedance (3 dB point)
\" mA nm V/W \Y) k MHz
i PF1023- | +12 to | 160 {300 to 8.2 x 108 O0to8 50 50 Up to 3 A ruggedized series of customized IPA’s.
Series +15 and 880 Amplifier type and optical filter are user
20 specified. Type shown employs a 10-stage,
ERMA || photocathode PMT.
PF1006, PF1023 Series 2.57+.03 ' -
(65.3+.8) O'A: \
PF1039 OUTER
1.81 (46.0) DIA, —— SURFACE
5 OF OPTICAL
R 4(10) 1.68 (42.7) MIN. — FILTER
(1.3) — i USEFUL DIA. A—T——‘ ~ A
! L .
| T
| el F
= //_W'NDOW .3|31025]
809 (7.95+64)
1.0 (95.3)
(25) - NOTE
MIN. 3SEMI- MAX.
FLEXIBLE
— LEADS
MIN. 2.63
_ LENGTH= 4 o
ELECTRO el !
STATIC/ (ee.e)
MAGNETIC > £2.5
SHIELD — = 555
—f 110
1.0 (190.5
(25) l 12.8)
)——1.25*.015-—| {_
(318 +.38) COAXIAL OUTPUT LEAD
DIA. MIN. LENGTH=18(457)
OUTPUT
CONNECTOR
. 8

Dimensions in inches. Dimensions in parentheses are in millimeters.

Note: When an optical filter is not employed, this dimension will apply
to the external surface of the tube faceplate rather than to that of the
filter. Filter thickness will vary according to the type specified by the
user.
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PF1011

An assembly composed of a selected RCA QUANTACON
photomultiplier type 8852 (ERMA 111 photocathode), an
annular permanent magnet affixed to the tube’s faceplate, and

a magnetic shield. This assembly, in effect, provides a photo-
detector having a useful photocathode diameter of only 2.5 mm
and extremely low dark noise, yet retains all the attendant high-
performance characteristics of the 2"'-diameter 8852. This
assembly has a typical dark noise count rate of only 2 cps at
—200 C and is designed for Raman spectroscopy, astronomy,
laser detection, and other single photon counting applications.

PF1012

This assembly is identical in construction to the PF1011 but it
employs an RCA photomultiplier type 8850 (Bialkali photo-
cathode). This assembly has a maximum dark noise count rate
of 50 cps at 220 C, and is intended for star-tracking, astronomy,
low level photon counting, and other applications requiring high
sensitivity in the blue region of the spectrum in conjunction
with extremely low noise.

4

o
(10.2)
2.31 DIA.
(58.7) L G(2.8)
MAX. MIN. USEFUL DIA.
DIA.
5.65
%10
(1435
MAGNETIC +2.5)
SHIELD |
|
| 6.48
| (164.6)
| MAX.
|
RCA 2I-PIN
"LIGHT-TIGHT"
S
—= |=—.35(8.9)
MAX. DIA.

AJ2132

A teflon socket, voltage divider and capacitor network, and a
JEDEC No0.B20-102 base assembly that allows the replacement
of 14-stage photomultipliers such as the 56 AVP, 6810A, or
7264 by the high-performance 12-stage photomultiplier types
8575 or 8850.

AJ2143

A telfon socket, voltage divider and capacitor network, and a
JEDEC No0.B20-102 base assembly that allows the replacement
of the 58AVP by the photomultiplier types 4522 or 8854.

AJ2143A

This adapter is identical with the AJ2143 but capacitors are
not employed in the voltage divider network.

AJ2142

An acrylic plastic faceplate adapter (or light pipe) which allows
efficient optical coupling between the curved faceplates of the
4522 or 8854 and flat surfaces.

AJ2102, AJ2210

The AJ2102 is a coaxial cable assembly. It consists of approxi-
mately 5-1/2"" of RG174/U cable with a General Radio Type
874 connector on one end and a miniature coaxial connector,
which mates with the coaxial anode output connector of the

Socket Adapters

=2l =

21 CONTACT
___TEFLON
l,go == SOCKET
£03
—— | PLASKON
(40-‘5 MATERIAL
+0.8
230 % 4EDEC N
(58.4) LE
MAX. lUU l”-lU Uw"/no-loz
2015 +o016 __ |

~030

5.2 +0.4
-0.8

Faceplate Adapter

4.51£003 pa
I‘_ (114.6%0.8) W" B3

0.64+0.02 B
(16.3%0.5) e T TO,IO*— 0.0l
+ i = (2.5%.3)
5125+ 0.015 (1302 = 0.4) R.

Note: Flatness: within 0.010 inch (0.3 mm) from peak to valley.
Dimensions in inches. Dimensions in parentheses are in millimeters.

Coaxial Anode Cable Assemblies

C31024 series, on the other end. Another cable assembly, the
AJ2210, which consists of approximately 5’ of RG174/U cable
and the miniature coaxial connector can also be supplied on
request.
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Power Supplies for Photomultipliers

Compact, Solid-State Units

For AII Photomult’i‘p!‘i’grs Requiring Up to 1500 VDC and TmA

Electrical Cha

Type Polarity ' Maximum Ratings
With =
i |('es DC Output DC
pect
[ to Output Power Output
! ground) Voltage (For any - Voltage
| load)
{ e PORC— V W V
| PF1041N  Negative 1500 1.5 —100 to
PF1041P Positive - 1500 1.5 +100 to
+1500

Type Polarity Electrical Characteristics
With . . i -
:espect - Operating DC DC
| to - Temperature Output  Input
ground) Range z Voltage Voltage
i
I _j9t v v
PF1042* ' Negative —10to | —500 to 13.5
| - +60 —1250 +15
'PF1043®  Negative —10to —100 to 0to9

+60 —1250

$The power supply includes an integral voltage divider network and an i
*Output controlled by either resistance or voltage programming.
BOutput varies directly with input voltage.

PF1041N, PF1041P

1.375 +.010
(34.93+.25)

.031 (.79) ==~

racteristics

Efficiency

i DC ' DC Ripple
- Output . Input (At full (At full
Current at ' Voltage load) load)
1500 V
mA \) % %
Upto1 0to 10 65 0.05
Up to 1 0to 10 65 0.05
~ Input Peak-to- - Regulation
Current Peak Li ‘ Load
at Max. Ripple § 'Ine oa
DC Output at Max.
Voltage DC Output
i Voltage
mA % % %
<100 <0.05 <01 <o0.1
<100 <0.05 — —

ntegral socket fitting small-shell submagnal bases.

1.375 £.020

r-— (34.93+.50)
r——

1844
1.594 £.010 (46.84)
(40.49 =.25) 5332 010
(33.32)
/ _ e \_ METAL SHiELD
ZPOTTING 2 HOLES 3 LEADS
156%.002 4 MIN. LENGTH=12(305)
(3.96+.05)

PF1042, PF1043

1.312

(33.32)

—_—
.03I

1.875

(47.63)

Y ] NOM.
1.5600 *.010 O I.140
(38.10 = .25) (28.96
= < DIA.

o
Y &

/II— PIN SOCKET

(79) 4"] ~

1.718%.060

< (43.64+1.52) — >

.625
(15.88)

1.250+.010

) (3175 +.25)

3 SEMIFLEXIBLE
LEADS, PFI043
4 SEMIFLEXIBLE

.750(19.05) DIA. 2 HOLES ] | ‘156 LEADS, PF
1042
.96 2
PIN CIRCLE 156 (3.96) DIA. (3.96) MIN. LENGTH=
12 (305)

Dimensions in inches. Dimensions in parentheses are in millimeters.

Typical
Temperature
Coefficient

%/° C
| 0.01

0.01

Typical
Temperature
Coefficient

%/° C
0.01

0.01
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Electron multiplier structures are identical to those used in
photomultiplier tubes. Electron multipliers are intended for
use in vacuum systems in the detection and measurement of
electrons, ions and other charged particles, as well as X-radia-
tion and vacuum ultraviolet radiation. The maximum average
anode current (30 second average) for all structures listed in
the chart below is 10 microamperes.

For Particle and Radiation Detection
® For Use in a Vacuum System of 10—5 Torr, or Lower
® Various Types Feature an Integral Voltage Divider

B High Stability Copper-Beryllium Dynodes

RCA Multiplier RCA Number  Radiation Typical Operating Values Remarks
Type Structure  Photomultiplier Of Opening
No. Tube With Dynodes Anode To Current
Similar Dynode No.1 Amplification
Structure Voltage At Specified
(Equal volts  Anode To
per stage) Dynode Voltage
in \"
C70129D Circular- 8571 10 0.06 x 0.375 2000 to 1x 105 Has glass stem, 11 semiflexible leads.
Cage 3000 Shipped unsealed in bulb.
Cc7187J In-Line 6810A 14 0.375 + 0.010 3000 to 1to 10 Has glass stem, 19 semiflexible leads.
x 0.375 + 0.010 4000 x 106
C31019B In-Line 4460 14 0.250 + 0.005 3900 to 5 x 105 Supplied with support brackets and in-
dia. 4500 tegral voltage divider. Has 3 semiflexi-
ble leads and is shipped in a plastic bag.
C70120E Venetian- 8053 14 0.800 + 0.010 3000 to 1to 10 Has 16 rod terminals. Shipped in a
Blind dia. 4000 x 108 plastic bag.
t=—0.375
C7187d s, I C70129D
ANTIMONY >£ \
BEAD =4 \
%\3‘&\ Mnréesﬁrézsz
DYNODE —® et e
el T Ist DYNODE .
NOTE: BEADS ON 2.00 T
CTIB7K ONLY [ ios i ENTRANCE | INCIDENT RADIATION
- —1F ri{ WINDOW I /*\*20' *201/\
ALUMINIZED 1 1,520 i | oY, P
N cTieTy ’ £020 | | =5 s x
TOPOF ht ‘
ASSEMBLY 2‘ e
' 540
| 12 ’ —— =
|
‘ ’ €.00 435 = |
+ 18 1.5
GOLD PLATED w\N'
e = l ’ LEADS (
| i 2
83 E‘;f:%EJ N 5é | 110.0.0 92Ls-3122
el L (2
2.5 MIN 25MIN
A f
GLASS STEMJ 9205- 3130
C31019B e o) O C70120E FRONT VIEW LEFT SIDE VIEW
//._\ \\ APERTURE [~ 75202 —= __rocus ELECTRODE
[\ o / 255,REF B 7
X / 1—L N
N A APERTORE PLATE oo | g
-0y - STAINLESS STEEL T il
YovnooE | (AN | rop
FOR RESISTOR 7 SPACER MI
CONNECTIONS e
SEE DIAGRAM ~Hj T ”
BELOW —
3.10
320 £09 GLASS
s SPACER ™1 F
NON-MAGNETIC
STAINLESS STEEL
MOUNTING BASE - =N i ! A
. : M7 by
NODE LEAD 3STAINLESS | 1.0l ‘_l
STEEL LEADS I | 15 T io02
BASE T sEiow e
RRER r’ﬁ‘i‘g - s wﬂM‘m 1IN . REAR VIEW RIGHT SIDE VIEW
DY1 LEAD = o 22 =)
s ™
DY LEAD -
LeaD A
2BASE , \ b
@ o =
DIA - 1/8 — | 1'02
~— APERTURE PLATE
4 ANODE LEAD —
DYy LEADA Base ANODE

92LM - 3140R)

92LS— 3144

Dimensions in inches
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Brazil

SaoPaulo .............. 36-6951
Canada

Calgary .......... (403) 243-6051
Montreal ......... (514) 457-9000
Toronto ......... (416) 247-5491
England

Sunbury-on-Thames. ....... 8-56511
France

PatTS wu sws swp sos smsie 603-87-87
HongKong ............. 234181
U.S.A.

Alabama

Huntsville ........ (205) 881-4100
Arizona

Scottsdale ........ (602) 947-7235

California

Hollywood. . . ..
Los Altos .....
San Diego .....
Tustin ........

Colorado
Denver ........

Florida
Riviera Beach . . .

Kansas
Overland Park ..

llinois
Des Plaines

Indiana
Indianapolis ...

Massachusetts
Needham Heights

(617) 444-7200

(213) 4619171
(415) 948-8996
(714) 279-0420
(714) 832-5302

(303) 433-8841

(305) 626-6350

(312) 827-0033

(317) 546-4001

Michigan
Birmingham .......

Minnesota
Minneapolis . ......

New Jersey
Cherry Hill
Clark: « v v ioomssie mn v

New York
Fairport

Huntington Station .

(913) 642-7656

Ohio
Pepper Pike

Texas
Dallas

Virginia
Arlington ... ......

(313) 644-1151

(612) 929-0676

(609) 424-3650
(201) 574-3550

(716) 223-5240
(516) 293-0180

(216) 831-0030

(214) 638-6200

(703) 558-4161

Type numbers with prefix letter ‘C’’ identify developmental types suitable for engineering evaluation. The number and identifying data are subject to
change. Before specifying any of these types in production equipment, please contact RCA. No obligation is assumed by RCA as to future manu-
facture of developmental types unless otherwise arranged.

Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is assumed by RCA for its use; nor for any infringe-
ment of patents or other rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or

patent rights of RCA.
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