
























































































































































































































































































































156 RCA Photomultiplier Manual 

SPECTRAL RESPONSE AND 
RELATED PHOTOCATHODE CHARACTERISTICS 

SPECTRAL 
RESPONSE YlgEYL RANGE TYPICAL OATA e- .. ·.· .. .. :·.i •••••• , h ••••• ... 

RCA EIA Cathode Window Range to Rangl to Typical Ranga to Ranll to J Approx. 
Coda Desig· Matarial Materiai Approxl% Approxl0% Maximum Approxl0% k S u QE 
No. Point Point Response Point Point Im/W "A/1m mA/W % 

101 5-1 Ag·O·Cs Lime or 
l· • .. '-' ... •• .... 1( .. • 94 30 2.8 0.4 Borosil. I 

102 5-4 Cs·Sb Lime or f:I. •• ] 1[" • .. . ;:;::::] to 1180 1036 40 40 12.4 Borosil. 

103 - Cs·Sb UV Glass n·.' • •• J 11"'" 
.. 1'£::::::::: 800 60 48 13.2 ... 

104 5-5 Cs·Sb UV Glass tl' • ... .... t •• = . .. . :::::a 1253 40 50 18.2 

Lime or 105 5-8 Cs-Bi Borosil. 101 ••• ••• .1:':·:::: ::::::::::::) 754 3 2.3 0.8 

106 5-10 Ag·Bi· Lime or 508 40 20 5.5 O·Cs Borosil. Ill· ... r.l L·, ••• •• -.t: ,'.'.', 

lime or 107 5-11 Cs-Sb Borosil. 1 Jr.". [l r. ... 803 70 56 15.7 

108 5-13 Cs·Sb Fused 
:':':1 794 60 48 13.5 Silica 

109 5-19 Fused 1593 40 24.4 Cs-Sb Silica • 10·.- .... .-.. ij:·:·:1 65 

110 5-20 Na·K· Lime or ::'1·' 10' • .'1:::::::: ::1 429 150 64 18.8 Cs·Sb Borosil. ••• ••• 

m - Na·K· Lime or It-· • ... 'I to' . .. ... :::::::: :::1 295 300 89 20.8 
Cs·Sb Borosil. 

112 - Na·K· UV Glass ..... ... L·· ... ... '.'::::::::::: 428 180 77 22.7 
Cs·Sb 

Na·K-113 - Cs·Sb Pyrex tt· •• J r.· • . ,',' " 1',' •• ,:! ::iil 385 200 77 23.9 

114 Na·K· Fused 428 140 60 17.7 - Cs-Sb Silica r. ... ... , •.. ... . .. 'I""" .",:1 

lime or 1190 67 79 24.5 115 - K·Cs·Sb Borosil. '.".' 1,-•• ..... ::,1 

116 - K·Cs·Sb Pyrex I,,·. . ... . .. loI:i:1 1140 85 97 31.2 

117 - K·Cs·Sb UV Glass tir:. '::01 1 r •• . .. !'fiil 1190 67 79 24.4 

118 K·Cs·Sb UV Glass iiI· • It Ir::· ' ...... -rlml to 1140 77 88 27.2 

119 - Na·K· Pyrex ::::::::::10' ·.1 [ . •• t ........ 180 250 45 9.7 
Cs·Sb ... 

UV·grade 1030 60 71 22 120 - K·Cs·Sb Sapphire It-•• ... • .1 II ••• . ',', 
121 - Cs·Te Fused 

Silica [ ,-'l-. :[.11 - - 11.6 7.2 

200 400 600 800 

WAVELENGTH - NANOMETERS 



Tee h . meal Data 

SPEClKAL 
~ESPONSE 

CA EIA Cathode Window 
ode Desig· Material Mat9rial 

No. nation 

K-Cs-Sb Aluminum L22 - Oxide 

UV-grade 123 - Cs-Sb SapphIre 

124 - Cs-Sb UV Glass 

Lithium 125 - Cs-Te Fluoride 

126 - K-Cs-Sb Lime or 
Borosil. 

127 Ag-Bi- UV Glass O-Cs 
. --

128 -- Sa-'As 
.-

UV Glass 

129 Ga-As-P UV Glass 

130 - Na-K- Lime or 
Cs-Sb Borosil. 

131 - Na-K- Lime or 
Cs-Sb Borosil. 

Na-K- Lime or 132 Cs-Sb Borosil. 

133 K-Cs-Sb Fused 
Silica 

UV-grade 134 Ga-As Sapphire 

UV-grade 135 - Ga-As-P Sapphire 

136 - K-Cs-Sb Lime 

Lime or 137 - Ga-As Borosil. 

138 . Na-K- UV Glass Cs-Sb 

k = Conversion Factor 
S = luminous Sensitivity 

15 7 

USEFUL SPECTRAL RANGE TYPICAL DATA ............... . ............. 
Range to Range to Typical Rang. to Rang. to ApPlox. 
Approxl% ApPloxl0% Maximum APPloxl0% Approxl% k S q QE 
Point Point Response Point Point Im/W IlA/lm mA/W % 

Lr. • .-4 ... ... ~Jj;!] 1040 83 87 26.9 

r.· ... '.".' ,-.-. ~lj;;! 800 60 48 13.2 

.. ... 11 r. r,".· ... 'fl"J) 803 90 72 21.2 

Mr. ... 01,1 - - 11.5 6.1 

'~4 [. .... .... ot::::::1 1140 72 82 27.4 

10=· • 
... •• !I r·-... ~;; ,,!,;!il'to 910 410 60 25 6.2 

-

••• ... ... ••••••• }i 133 250 33 7 

•• ., • ••• . .. ... 280 200 56 17 

.... .. .. ... ••• ••• 10""1,1,' 203 200 40 9 

,,'<J ••• ., .I. ........ 180 250 45 9.7 
to 930 

••• ··'1 p- ••• ••• :{"[:I 221 200 44 10.4 

[ ... • I •• ••• .':' to '910 1190 60 71 22 

~ 

g.- ••• ••• ••• ... ........ 148 250 37 10.2 

U· ... ... ••• . .. :;:; 303 200 61 16.8 

••• ': .. I· • ~: ... '.l'd 837 65 54 16.7 

I ••••• . .. (0-. • ... . .. 105 330 35 7.9 

... .. . ... .. -.. ··FII 201 200 40 9 

200 400 100 

WAVELENGTH - NANOMETERS 

(J = Radiant Sensitivity at Wavelength of Maximum 
Response 

QE = Quantum Efficiency at Wavelength of Maximum 
Response 
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ELECTRON MULTIPLIER STRUCTURES 

Electron multiplier structures are 
identical to those used in photo­

multiplier tubes. Electron mUltipliers 
are intended for use in vacuum sys­
tems in the detection and measure­
ment 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 struc­
tures listed in the chart below is 10 
microamperes. 

RCA 
DeY. 
rype 
NI. 

,!!!;,1 
.... t ••• I-

tlplier Clle 
Tulle Slncture 
Wlt_ (CuBe 

SI.lIar D,,"es) 
Optde 

Structure 

C1115D 931A Circular 
Cage 

C11I1J 6810A In-Line 

Cll81K 6810A In-Line 

C31011 8664 

C3l 011 A 8664 

Venetian 
Blind 

Venetian 
Blind 

N_lir 
If Outer 

D,I.dls Structure 

10 

14 

Flexible leads, 
sealed in 
bulb 

Glass stem, 
(20) flexible 
leads (820-102 
base supplied) 

Flange, glass 
stem, (20) 

14 flexible leads 
(820-102 

14 

10 

base suppl i ed) 

Stacked ceramic 
and Kovar 
construction, 
ring terminals, 
Flange mounting, 
shipped with 
sealed flange 

Same as 
C31017 above 

RCA Photomultiplier Manual 

• For Particle and Radiation Detec­
tion 

• For Use in a Vacuum System of 
10- 5 Torr, or Lower 

• Broad Selection of Mechanical 
and Electrical Characteristics 

• Various Types Feature an Integral 
Voltage Divider 

• High Stability Copper-Beryllium 
Dynodes 

Radiatie. 
Dp •• II, 
Ilciei 

.31 X .94 

.375 ± .010 X 
.375 ± .010 

.375 ± .010 X 

.375 ± .010 

.900 X .730 

.900 X .730 

TYPICAL VALUES 
Velllle, 

laode t. 
D,lade 
NI.l, 
v.ita 

(equal ,alts 
per sllle) 

2000 
to 

3000 

3000 
to 

4000 

3000 
to 

4000 

3000 
to 

4000 

2500 
to 

3500 

1 X 10" 

1 to 10 X HI" 

1 to 10 X 10" 

1 to 10 X 10" 

1 to 10 X H)" 

C3l0118 8664 Venetian 
Blind 10 

Stacked ceramic 
and non-magnetic 
material construc­
tion, ring termi­
nals, flange 
mounting 

.900 X .730 
2500 
to 

3500 
ItolOxHf 
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RCA TYPICAL VALUES 

I RCA 
P,.t •• II- V.llII', 
t~lilr CII' N •• hr Rldi.ti •• ' •• ~e t. C.rr •• t 

DIY. ..1 Structlr. .f Oller O,.lil, D~"~' '.,.liflC. TJ,e Wit' (C.Be D,.odes StrlCtlre IIC'IS •. 1, t •• It 
N •. SIMiI.r o, •• des) V.lts TJlic.1 D, .. ~e (1111.1 fins C •• itl •• s 

StrlCt.r. ,.r StIli) 

Stacked ceramic 
Venetian and Kovar con- 2500 

&31117& 8664 Blind 10 struction, ring .900 X .730 to 1 to 10 X HI" 
termina Is, flange 3500 
mounting 

Kovar flange, 
glass stem, 3900 

&31111 4460 In-line 14 (16) flexible .250 ± .005 D. to 5 X 10" 
leads, shipped 4500 
in plastic bag 

Glass stem, 3900 
C31110 4460 In-Line 14 (16) flexible .250 ± .005 D. to 5 X 10" leads, unsealed 

in bulb 4500 

Support brackets, 
integral divider, 3900 

C311118 4460 In-Line 14 (3) flexible .250 ± .OOS D. to 5 X HI" 
leads, shipped 4500 
in plastic bag 

1&31111C 4460 
Integral divider, 3000 

In-line 14 shipped in .250 ± .005 D. to 1 X HI" 
plastic bag 3500 

Kovar flange, 
3400 glass stem, 

&31121 4460 In-line 12 (14) flexible .250 ± .005 D. to 2.5 X 10" 
leads, shipped 4000 
in plastic bag 

Glass stem, (14) 3400 
C31121A 4460 In-line 12 flexible leads, .250 ± .005 D. to 2.5 X 10" shipped unsealed 4000 in bulb 

Glass stem, 3000 
&71112F 4460 In-Line 10 (14) flexible .250 ± .005 D. to 1 X l(f leads, shipped 3500 sealed in bulb 

Kovar flange, 
3000 glass stem, 

&111121 4460 In-line 10 (12) flexible .250 ± .005 D. to 1 X lQ-' 
leads, shipped 3500 
in plastic bag 
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ELECTRON MULTIPLIER STRUCTURES (cont'd) 

RCA TYPICAL VALUES 
Phutomul· voltage, 

RCA tiplier Cage Number Radiation Anode to CurreRt 
Dey. Tube Structure of outer Opening Dynode Amplifie. 
Type With (CuBe Dynodes Structure Inches No.1, tion at 
No. Similar Dynodes) Volts T:liCiI Dynode (eq~al YDlts Co itions 

Structure per stage) 

Glass stem, 3000 
CI0102K 4460 In·line 10 (14) flexible .250 ± .005 O. to 1 to 5 X 10' leads, shipped 3500 unsealed in bulb 

Venetian (16) rod termi· 3000 
C70120E 8053 14 nals, shipped in .800 ± .010 O. to 1 to 10 X 10" Blind plastic bag 4000 

Glass stem, 2000 
C701290 8571 Circular 10 (12) flexible .06 X .375 to 1 X 10' Cage leads, shipped 3000 unsealed in bulb 

(13) tab termi- 3000 
C70131 7850 In·Line 12 nals, shipped .375 ± .005 o. to 2.5 X 10" 

in plastic bag 4000 



THIS section shows the dimen­
sional outlines for RCA photo­

multipliers. See the Preliminary Se-

.25 A. 

.3" 
OlIN. 

PHOTO- / 
CATHODE 

·1 -

INSULATING _--,--r-""T1 

1.46 
MAX. 

PR~~~~IVE , 

1.5 L GLASS ENV[l.OP£ 
MIN. L-..- It GOLD-PLATED 

1_1 ~~F~~A~EAOS 

-z-

161 

Outlines 

lection Guides in the Technical Data 
Section for outlines and basing ref­
erence numbers. 

MAX,DlA: f! .52~ 

~:;j.~VIOLET~ .., r-- JTl.20 

SAPl'HIRE .... I I 
WINDCM .r: -~ ~ 

L_lQr ;f. 
-.05 

/-11 SEIIIFUXI8L£ LEAOS 
J)20DIA.I,'LONG 

-3-
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PERMANENT BASE =tJ JEDEC No. [12-72 
AND PROTECTiVE 

SHELL ~ 

"A~~OI~ _~_c iJ t- 12 SEMI FLEXiBLE LEADS 

4460 
C70102B 
C701D2E 
C7Dl02M 
C701D2N 

A-3.38 Max. 

8-2.94 !:~~ 
C-0.30 Max. 
D-0.38 Max. 

4516 
7767 
C70042J 

194 Max. 

3.50 !:~~ 
0.30 Max. 
0.38 Max. 

T6 
BULB 

·4· 

SMALL-BUTTON 
NJNAR C)-PIN BASE 

JEOE:C N2 £:9-37 

·5· 

8644 
C70042D 
C70042K 
C70042R 

3.8 Max. 
3.26 ± 0.15 
0.28 Max. 
0.30 Max. 

RCA Photomultiplier Manual 

T6 BULB 

C31005 

A-3.7 Max. 
8-326 +.06 . -.12 
C-0.87 Max. Dia. 
D-0.5 Max. 
E-

.40 MAX. 

C31005B 

3.94 Max. 

3.50 !:~~ 

f 
1.0 

MAX. 

0.755 Max. Dia. 

0.38 Max. 

·6· 

.685 R. 

TL 14 SEMIFLEXteLE LEADS 
~ - 1.5 MIN. LENGTH 

·7· 



Outlines 

4.50:1:.05 

PHOTOCATHODE: 

MAGNETIC 
SHIELD 

24 MIN. .OS I OIA·'--!it-"m--

-8-

rr= 
1.00~ :t.os 
01A. l ... rDlA.~ __ .......... 'ACEPLATE 

!.._?-__ i I 
PHOTOCATHODE· .../. - I 

.20 .... X) 
FOCUSING 
-ELECTRODE 
LEAD 

- 9-

I.MIIA)(. 

~ 
13 GOLD-PLATED 
SEMiFLEXIBLE LEADS 
.016 .t.OO4 OIA. 
LEAD LENGTH 1.5 MIN. 

163 

l-- 1.00 •. 06

1 I DIA. 75 MIN '15["-" iii I .-PHeTOCATHODE DlA. 

~c----l ~ 

I I 
PH0TCCATHODE - J I 

A-

! 

i 
I 

'-rr--,-..,---'.--t 
.6~AX. 

~ 

'

i4PLATED 
SEM!FLEXI8lE LEADS 
.02810 004 DIA. 
MIN. i,.Ef'oGTH a 1.5 

BULB 
TO 

PHOTO­
CATHODE 

-10 -

II~t:.4X r-
I=- .31 MIN.. 

..... ~~ 

BASE I ....• iIi -~.'--~ 
J 1.31MA~ I OIA~Xl= 

1'l1 
1P22 
1P21 
931A 
4411 
4412 1P21/V1 
4413 1'l1/V1 
C311104 C1D15J 
1 'leA 

1.94 ± 0.09 1.99 ± 0.09 

-II -
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-12 -

.200 

II fLEX!BLE LEADS MAX • 

. 020~:gg; OIA. 

-13 -

5.12 

T9 
BUI..B 

~ID 
-14 -

RCA Photomultiplier Manual 

BULB 
T9 

PHOTO­
CATHODE 

-15 -

~~mB--~--------C310258 
C31025G -C31025C -

A-0.31 Min. 8-0.94 Min 0.2 Min. 0.6 Min 

-16 -

-17-



Outlines 

[[

I 56D~~X'~ 
1.24 MIN 

rOIl. ;:\_ -FACEPlATE ET---ll 
3.35 Tl2 BULB 3." 457 

'U JIJ 
12 FLEXIBLE-

LEADS 1.5 ~ 
mOO.OOODIA. Lij 

BASE 
JEDEC No. 812 .. 43 

-18 -

k 1;52;r:~:.1l 
FACEPLATE_~_:~' __ J n 
PHOTOCATHODEJ 

2.BI 

TI2 BULB J±'06 3.18 

MAX. 

~ 'U I-M~t 12 SEMI FLEXI8LE 1.5 r-I - LEADS MIN. .020 t.OO5 i _ DIA. 

1.56 MAX. 
DIA. 

-19 -

.81 ± .06 O. R. 

TI2 BULB 

1.50.t.06 01A'1 
124 MIN , 

OIA. ~I 
i-I - FACEPlATE 

-~Ir--Tl 
V I I 

2.44 
%.06 

7' J 
280 

METAL tI=t=~==~ 
FLANGE ~FFJ.l=dd 

1.56 MAX. OIA.---j I _, __ ~_J 

12 SEMI FLEXIBLE !-! l--.30 MAX. olA 

LEAOS ~ ,020.:6:.00~ OIA. 
MIN. LENGTH -us 

-20-

BASE 

165 

12 FLEXIBLE-
!-tADS 1!5 n JEDEC No. 812-186 

.0200.00001A. Lij 

- 21 -

-22-



166 RCA Photomultiplier Manual 

·23· 

TIZ BULB 

_t 
~EIl£C .0.812-43 

·24· ·25· 



Outlines 

BASE 
.EDEC No.814-38 

-26-

- 27-

1.68 MIN. 
FACEPLAlE- -r-= DlA. I 

200 ~.o6 ~ DIA. 

~~- "F ----" 1 
TIS BUlB 

4.38 
:1:.25 

'---or--T+r--'IJ 
13 FLEXIBLE LEAOS 1.25 MAX: • 
. 020:J::.0050IA. i 

- 28-

- 29-

167 
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6342A, &&S5A, 
C71I4R 4518 6903 

A-5.2 Max. 5.81 Max. 6·9/16 Max. 
8-4.25 ± 0.19 4.87 ± 0.19 5·5/8 ± 3/16 
C-2.00 ± 0.06 2.00 ± 0.06 2 ± 5/32 Dia. 

Dia. Dia. 
D-1.68 Min. 1.68 Min. 1·5/8 Min. Dia. 

Dia. Dia. 
E-Curved Curved Flat 

·30· 

[

2.00' ±.06'~ DIA. 

C~~~~~~~ , 111 I • 

PHOTOCATHOD£- r 1.1? t.oe R. 

15.19" 

II J±.'" 6.12' 

ME:DIUM-~HELL 
DIHEPTAL 

14-PIN BASE 
"EDEC GROUP 5, 

No. 814-38 , ~J 
E2.31'MAX.~ 

DIA. 

·31 • 

RCA Photomultiplier Manual 

PH010CATHOD£ 

.. MUST BE ADEQUATELY INSULATED. 

·32· 

·33· 



utlines 

!TAINLESS 
,TEEl 
:RVSTAL 
lOLotR 

:lRCU1T ItOARD 

2.10 MAX. 
01A. 

- 34-

- 35-

'" "'. 7 

'" "'., 

t o.I• 

....1 
lO.O2 

CERAMIC 
GUAAO RING 

180 MAX. CIA. 

2.00 CIA. 

4.00 
MAX. 

FACEPLATE 

PHOTOCATHODE 

- 3&-

169 

4.6S 
IIAX. 

MAx.OIA. 1/ r 2.06 ---l rFACEPLATt 

PHOTOCATHOot-~ 

.6~ MAX. 

- 37-
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,.75 

10.25 

2.5 
MIN. 

1 

RCA Photomultiplier Manua 

~
!.oo t.06 =;1 DIA. 

~2.~ MIN. ---;! 

J24 
BULB 

13 FLEXIBLE 
LEADS 

.020 '.OO!I 014. 

UI 
~rtfR MAX. 

VON 4464 
ONLY 

-----

-38-

- 39-

COAXIAL FITTING !ANOD£l 
MATES WITH BNe ua -eec/u 
OR EQUIVAL.ENT. 



Outlines 

8.8T 
"'.211 

e.s 

T 

-40-

UU.oe DIA.,------11 
\-----4.31 MIN.DIA. 1_ -PHO'rnCAI'IIODE 

- 41 -

7:11 
MAX. 

171 
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5.30~.06DIA. 

r 5,00 .:1:..06 014. 

"\ ~ 4.75 MIN. 01A.----j 

,60 

t--' 
1.0 

L.-

PHOTOC'~ ~ 2EXHAUST 
ymBULOTIONS 120"OPART) 

DV, 
or. 
DY> 
OYO 
DyO or. 
OV7 
ova or. 
0'1'10 
0'1'11 
DYl2 
OOARORING 
A",OO£ 

~2.000lA.--l 
- 42-

~ ,:500 

~O L.060 I .1 
~ 
~,020 3.00 

t.ISO 
I.SO MAX.DIA, 

~ 5.30'.06010. I" ~.OOJ:.06 OIA. 

'1'1 _ I' Mt~/~A . .---
'f--
1.0 

L-

PHOTO 

/2EXHOUST TUBULATIONS 
~120.APART) 

CATHOOE_ --;t=:tf .300 

OY, -< ~O L.060 t 1 or. 
~ or. 

oro 
~.020 2.61 

OY' 
DYG 
DY7 
Dn 

t.l80 -r OY. 
0'1'10 l.sO MAX.OIA. 
GUARD RING 
ANODE 

1-200010.----1 

-43-

6.5 MAX. 

6.0 SMAX. 
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·44· 
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Basing Diagrams 

This section shows the basic dia­
grams for RCA photomultipliers. See 
the Preliminary Selection Guides in 
the Technical Data Section for out­
line and basing reference numbers. 
Temporary bases are given at end 
of this section. 

8571 C70129G* C70129H* 

·1· ·2· ·3· 

8&44° C781420° C70042Ko 
C718421° 

·4· 
* Supplied with temporary base A. 

FLEXIBLE ENVELOPE 

TERMINAL D SMAll PIN 

ENVELOPE RIGID ENVELOPE TERMINAL 

ORIENTATION SYMBOL 
LARGE PIN OTHEFt THAN KEY 

KEY 

Key to Terminal Connections on Basing Diagrams. 

4460 4516 7767 C70042J 0 

C70102Eo C70102Mo C70102N° 

·4· 

C711128· 

·4· 
o Supplied with temporary base B. 



Basing Diagrams 

-5-

C31005B+ 

-G-

C31005+ C70128+ 

-G - -7-

PHOTO." CATHO E 
LEAD ~C" 0 A~ZgF;.AM 
(BLACK) L 

ANODE 
RETURN 
LEAD"!" 
(RED) 

-8-
+ Supplied with temporary base C. 

175 

C31016Ae 

-9-

C31016B-

-9-

-10 -

e Supplied with temporary base D. 
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I 

I' 
DIRECTION OF RADIATION 

·13· 

·14· ·15- ·16· 

K • DIREC710N OF INCIDENT 
RADIATiON 

-17 . 

4517 6199 7102 C7151W 

·18 -
• Supplied with temporary base B. 

RCA Photomultiplier Manual 

20611° 

·18· 

4441 4441A 4461A 

I 

K 
DIRECTION Of RADIATION: 

INTO END OF BULB 

·19· 

C70114CO C70114E" 

·19· 

C70114D" C711114Fo C711114Jo 
C70132Bo 

·19· ·20· 
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2067" C70132A 0 C7151QO 

·20· ·22· 

4438 4439 0 4526 0 

·21· 
·23· 

4440 

·21 • ·24· 

C7151N° 

·22· 
• Supplied with temporary base B. ·25· 



178 

- 26-

- 27-

20m 2062t 

- 28-

- 29-

* Supplied with temporary base E. 

RCA Photomultiplier Manual 

4463 4523 8053 
C70109E 

DY7 DYe 
DY6 "7 6 DY9 

DYs 5 b 9 :I~YIO 

- 29-

-30-

- 31 -

6810A 7264 

NC K 
DIRECTION OF RADIATION 
INTO (NO OF BULB 

-32-



Basing Diagrams 

7265 C7268 

·32· 

·33· 

DIRECTION OF RADIATION: 
INTO END OF lUll 

·34· 

Flalps ,mide 
electride c ••• cti.s 

·35· 
t Supplied with temporary base E. 

179 

·36· 

·37· 

44&4 4524 8054 

·38· 

- 38· 
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Request technical data 
sheet for electrode 

connection information 

- 39-

4521t 

- 40-

4525 8055 

-41 -

4465 

-41 -

METAL 
COLLAR 

Ie 
(00 NOTUSEl 

:I Supplied with temporary base E. 

RCA Photomultiplier Manual 

2065t 

- 41 -

Flanges provide 
electrode connections 

-42 - - 43-

DY-Dynode 
G -Grid 

-44-

IC - Internal connection 
(do not use) 

NC - No connection 
P -Anode 
K - Photocathode 



Basing Diagrams 

-A-

- B-

-c -

TEMPORARY BASES 

DY-Dynode 
G -Grid 

- 0-

- E -

IC - Internal connection 
(do not use) 

NC - No connection 
P -Anode 
K - Photocathode 

181 
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Index 

Absorption spectroscopy ............................ 100 
Acceptor level....................... ......................... 8 

Data, classes of .............................................. 30 
Densiometry .................................................... 99 
Detection 

Afterpulsing .................................................... 47 
Anodes ........................................................ 24, 25 
Atmosphere ...................................................... 36 

digital method ............................................ 94 
low-light level............................................ 93 
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Other RCA Technical Manuals 

• RCA POWER CIRCUIT8-SP-51-
(8" x 511.1")-448 pages. Contains design in­
formation for a broad range of power 
circuits using RCA silicon transistors, rec­
tifiers, and thyristors (SCR's, triacs, and 
diacs). Gives design criteria and procedures 
for applications involving rectification, sup­
ply filtering, power conversion and regula­
tion, ac line-voltage controls, rf power 
amplifiers, and control and low frequency 
amplifiers. Shows design examples and prac­
tical circuits. Price $2.00. *t 

• RCA TRANSISTOR, THYSISTOR & 
DIODE MANUAL-SC-14 (8" x 511.1")-
656 pages. Contains uJ?-to-date definitive 
data on over '700 seunconductor devices 
including tunnel diodes, silicon controlled 
rectifiers, varactor diodes, conventional rec­
tifiers, and many classes of transistors. 
Features easy-to-understand text chapters, 
as well as tabular data on RCA discon­
tinued transistors. Contains 38 practical 
circuits, complete with parts lists, high­
lighting semiconductor- device applica­
tions. Price $2.50. *t 

• RCA HIGH-SPEED, HIGH-VOLT­
AGE, HIGH-CURRENT POWER TRAN· 
SISTORS-PM-80 (8" x 511.1")-96 pages. 
Provides a basic understanding of the 
theory and application of the RCA line of 
medium-frequency power transistors. Cov­
ers physical theory, structures, geometries, 
packaging, critical application-limiting fac­
tors, and the operation and requirements of 
power transistors in amplifier, switching, 
and control applications. Typical circuits 
illustrate the use of transistors in series 
voltage regulators, linear amplifiers, switch­
ing regulators, and inverters and con­
verters, and the application of complemen­
tary transistor pairs. Selection charts are 
included to facilitate choice of the optimum 
tYee of power transistor for a variety of 
military, industrial, and commercial appli­
cations. Price $2.00. *t 

• RCA SOLID·STATE HOBBY CIR· 
CUlTS MANUAL-HM-91 (8%" x 5%") 
-368 pages. Contains complete construc­
tion information on 62 circuits of general 
interest to all experimenters. Circuits use 
diodes, transistors, SCR's, triacs, MOS 
transistors, integrated circuits, and light 
and heat detectors. Circuit operation is 
described in detail; construction layouts, 
photographs, schematic diagrams, and parts 
lists are given; and full-size drilling or 
printed-circuit templates are included for 
most circuits to simplify construction. 
Price $1.95. *t 

• RCA SILICON CONTROLLED REC· 
TIFIER EXPERIMENTER'S MANUAL 
-KM-71 (8%" x 5%")-136 pages. Con­
tains 24 practical and interesting control 
circuits that can be built with a comple­
ment of active devices available in kit 
form. Includes photographs, schematic dia­
grams, and descriptive writeups. Also in­
cludes brief descriptions of solid-state 
components used (rectifiers, transistors, 
SCR's) and short section on trouble­
shooting. Price 95 cents. *t 

• RCA RECEIVING TUBE MANUAL 
-RC-27 (8" x 511.1',)-672 pages. Contains 
technical data on more than 1400 receiv­
ing tubes for home-entertainment use. In­
cludes six easy-to-read text chapters that 
provide basic mformation on electron-tube 
operation, ratings and characteristics, and 
applications. Also features a detailed ap­
plication guide for receiving tubes; quick­
reference charts for replacement and 
discontinued RCA receiving tubes, black­
and-white and color picture tubes, and 
voltage-reference tubes; and a Circuits sec­
tion that includes schematic diagrams, de­
scriptive writeups, and complete parts lists 
for 36 practical electron-tube circuits for 
a wide variety of applications. Price 
$2.00.*t 
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• RCA TRANSMI1TING TUBES-TT-5 
(8%" x 5%")-320 pages. Gives data on 
over 180 power tubes having plate-input 
ratings up to 4 kW and on associated rec­
tifier tubes. Provides basic information on 
generic types, parts and materials, installa­
tion and application, and interpretation of 
data. Contains circuit diagrams for trans­
mitting and industrial applications. Fea­
tures lie-flat binding. Price $1.00*t 

• RADIOTRON° DESIGNER'S HAND· 
BOOK--4th Edition (8%" x 5W')-1500 
pages. Comprehensive reference covering 
the design of radio and audio circuits and 
equipment. Written for the design engineer, 
student, and experimenters. Contains 1000 
illustrations, 2500 references, and cross­
referenced index of 7000 entries. Edited 
by F. Langford-Smith. Price $7.00.*t 

• RCA PHOTOMULTIPLIER MANUAL 
-PT-61 (814" x 514")-192 pages. The 
construction, operation, and application of 
photomultipliers are detailed in this well­
illustrated manual. Discussions of photo­
emission, secondary emission, and the 
design of multiplier structures are followed 
by a description of photomultiplier per­
formance characteristics. An analysis of 
statistical fluctuation and noise effects then 
leads into a section on applications of 
photomultipliers. Photometric and radiant 
units, radiant energy sources, spectral re­
sponse, and source-detector matching are 
set forth. An extensive tabulation of tech­
nical data includes a selection guide for 
over one hundred RCA photomultiplier 
tubes, with a special section on ruggedized 
types. Outlines, basing diagrams, and cir­
cuit information are furnished. A complete 
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index adds to the convenience of this man­
ual. Price $2.50. *t 

• RCA ELECTRO·OPTICS HAND· 
BOOK-EOH-I0 (8\12" x 5W')-IS4 
pages. Data from the many technical areas 
involved in electro-optics are compiled and 
unified in this manual. The presentation is 
convenient, featuring more than one hun­
dred tables, charts, and graphs. A coherent 
system of symbols and definitions is listed, 
and data on radiometry, blackbody radia­
tion, and photometry are presented. Infor· 
mation on radiant sources, lasers, at­
mospheric transmittance, and detection, 
resolution, and recognition are included. 
Treatments of detector characteristics, 
image and camera tubes, and optics are 
followed by a section on electro-optics 
systems analysis. References and an ex­
tensive index add to the usefulness of this 
unique handbook. Price $2.50.*t 

• RCA LINEAR INTEGRATED CIR. 
CUITS---IC-42 (814" x 5%")-416 pages. 
Explains the basic principles involved in 
the fabrication, design, and application of 
linear integrated circuits. Includes a dis­
cussion of the basic silicon monolithic fab­
rication process, analyses of the building­
b!oc~ elements !lsed in linear integrated 
elf CUlts, explanatIons of the operation and 
applications of RCA linear integrated cir­
,:uits, and detailed ratings and characteris­
tics data and package information for 
RCA linear integrated circuits. Price 
$2.50.*t 

° Trade Mark Reg. U.S. Pat. Off. 
• Prices shown a"ply in U.S.A. and are 

subject to chanjle Wlthout notice. 
t Optional pnce. 
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RCA TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 
CHARACTERISTICS (cont'd) 

D~rk 
Emission 

Sensi- Quantum at 22° C 
Trans- Sensi- tivity Efficiency fA/em" 

Spectral Cathode Window mission o,aque tivity mA/W % (1 fA= 
I Response Material Material TYge ype /LA/1m @ A max_ @ A max. 1 x 10-1• Al 

117 K-Cs-Sb UV X 67 79 24.4 0.02 
Glass 

118 K-Cs-Sb UV X 77 88 27.2 0.02 
Glass 

119 Na-K-Cs-Sb Pyrex X 250 45 9.7 

120 K-Cs-Sb UV-grade X 60 71 22 
Sapphire 

121 Cs-Te Fused X 11.6 7.2 
Silica 

122 K-Cs-Sb Aluminum X 83 87 26.9 
Oxide 

123 Cs-Sb UV-grade X 60 48 13.2 
Sapphire 

124 Cs-Sb UV X 90 72 21.2 
Glass 

125 Cs-Te Lithium X 11.5 6.1 
Fluoride 

126 K-Cs-Sb Lime or X 72 82 27.4 
Borosil. 

127 Ag-Bi-Q.Cs UV X 50 34 8.4 
Glass 

128 Ga-As UV X 200 35 7.9 0.1 
Glass 

129 Ga-As-P UV X 200 61 16.8 0.01 
Glass 

130 Na-K-Cs-Sb Lime or X 200 40 9 
Borosil. 

131 Na-K-Cs-Sb Lime or X 250 45 9.7 
Borosil. 

132 Na-K-Cs-Sb Lime or X 200 44 10.4 
Borosil. 

133 K-Cs-Sb Fused X 60 71 22 
Silica 

134 Ga-As UV-grade X 200 35 7.9 
Sapphire 

135 Ga-As-P UV-grade 
Sapphire 

X 200 61 16.8 0.01 
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RCA TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 
CHARACTERISTICS 

The Chart of RCA typical photo­
cathode spectral response character­
istics given on the inside front and 
back covers of this Manual contains 
curves representing many of the 
photomultiplier-tube spectral response 
characteristics currently available 
from RCA. These curves do not show 

RCA's complete capability and, ~ 
clarity reasons, only the most co 
mon are illustrated. 

Spectral 
RespDlSe 

101 
(S·1) 

102 
(S-4) 

103 

104 
(S·5) 
105 
(S-8) 

CIt~od8 
Materi.1 

Ag·O..cs 

Window 
Material 

lime or 
BorosH. 

Cs·Sb li me or 
BorosH. 

Cs·Sb UV 
Glass 

Cs·Sb UV 
Glass 

Cs·Bi lime or 
Borosil. 

1116 Ag·Bi·O..cs lime or 
($-10) Borosil. 
107 Cs·Sb lime or 

(S-11) Borosil. 
108 Cs-Sb Fused 

(S-13) Silica 
109 Cs-Sb Fused 

(S-19) Silica 
110 Na-K-Cs-Sb lime or 

(S-20) Borosil. 
111 Na-K-Cs-Sb lime or 

BorosH. 
112 Na-K-Cs-Sb UV 

Glass 
113 Na-K-Cs-Sb Pyrex 

114 Na-K-Cs-Sb Fused 
SHica 

115 K-Cs-Sb lime or 
Borosil. 

116 K-Cs-Sb Pyrex 

Chart C •• tilled en Precedin, Pa,e. 

The table below summarizes t 
typical characteristics of the phot 
cathodes indicated on the spectr 
response chart. 

Trans­
mission 

Type 

X 

X 

X 

X 

Sensl­
Opaque tiylty 
Type pA/11II 

X 30 

X 40 

X 60 

X 40 

X 3 

40 

70 

60 

X 40 

X 150 

Note 1 300 

X 180 

X 200 

X 140 

X 67 

X 85 

Seasl· 
tiylty 
IIIA/W 

@ A lIIax. 

2·.8 

40 

48 

50 

2.3 

20 

56 

48 

65 

64 

89 

77 

77 

60 

79 

97 

Quantum 
Eftieieley 

% 
@ A mIX. 

0.43 

12.4 

13.2 

18.2 

0.78 

5.5 

15.7 

13.5 

24.4 

18.8 

20.8 

22.7 

23.9 

17.7 

24.5 

31.2 

Da~ 
Emlssi •• 
at 22° C 
fA/cmz• 
(1 fA = 

1 x 1 .... '" AI 

900 

0.2 

0.3 

0.3 

0.13 

70 

3 

4 

0.3 

0.4 

0.4 

0.4 

0.4 

0.4 

0.02 

0.02 

• Based on Dark Current Measured in Typical PMT's. 
Note 1: Reflective Substrate 
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