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Multiplier Phototube 

S-11 RESPONSE 
"RUGGEDIZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Ra- 
diation and Other Low-Level Light Sources in 
Industrial, Military, and Missile Applications 

DATA 

General: 

Spectral Response. . . . . . . . . . .. ... ... S5-11 

Wavelength of Maximum Response . . . . 4400 + 500 angstroms 
Cathode, Semitransparent . . . . . . .. . .. Cesium-Ant imony 

Shape. . . . . . o . o e e e Flat, Circular 
Minimum area . . . . . . . . . .. o0 ... 1.2 sq. in. 

Minimum diameter . . . . . . . . . . .. ... ... 1.24" 
Window . . . . . Lime Glass (Corning? No.0080), or equivalent 

Index of refraction. . . . . . . . . . . .. ... .. 1.51 
Dynode Material. . . . . . . . . . . ... .. .Cesium-Ant imony 
Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No. 10 . . . . . . . . . . ... .. 3.2 pf 
Anode to all other electrodes. . . . . . . . . . .. 5.0 pf 

Maximum Overall Length (Excluding flexible leads). . . 3.18" 
Maximum Diameter . . . . . . . . . . .. ... ... 1.56" 
Operating Position . . . . . . . . . . . . . . ... ... Any 

Weight (Approx.} . . . . . . . . . Lo 3 0z 
Bulb o v v o s e e e e e e e e e e e e e e e e T12 
Magnetic Shield. . . . . . .« . . o oo o oo b 
Base . . . . . . i i e e e e e e e e .. .Special 

Terminal Diagram: BOTTOM VIEW 

Lead 1 & Metal Flange- 
Photocathode 

Lead 2 ~Dynode No.1 
Lead 3 —Dynode No.3 
Lead 4 —Dynode No.5 
Lead 5 -Dynode No.7 

Lead 6 —Dynode No.9 
Lead 7 —Anode 
Lead 8 -Dynode No.10 
Lead 9 -Dynode No.8 
Lead 10 -Dynode No.6 
Lead 11 -Dynode No.4 DIRECTION OF RADIATION : 

Lead 12 -Dynode No.2 INTO END OF BULSB 

Maximum Ratings, Absolute-Naximum Values: 

DC SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE . . . . . . v . v v v v v v v u 1250 max. volts 

[0 SUPPLY VOLTAGE BETWEEN DYNODE No.10 AND - 
ODE . . v o e e 250 max. volts 

nec SJPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES . . . . . . . . . ... ... 200 max. volts 
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DC SUPPLY VOLTAGE BETWEEN DYNODE NO.1 
AND CATHODE. . . . . . . . . .. .. ... 

AVERAGE ANODE CURRENTS . . . . . . . . ... 
AMBIENT TEMPERATURE. . . . . . . . . . . . . 

300 max. 
0.75 max, 

Characteristic Range Values for Equipment Design: 

Under conditions with dc supply voltage (E} across 
a voltage divider providing 1/6 of E between cathode 
and dynodeNo.l; 1/12 of E for each succeeding dynode 
stage; and i/12 of E between dynode No. |0 and anode. 

WNith £ = 1000 volts (Except as not 

Nin. 

Sensitivity: 

Radiant, at 
4400 angstroms. . . - 

Cathode radiant, 
at 4400 angstroms . - 

Luminous: 
At Ocpsd . . ... 10 
With dynode No.10 

as out- 
put electrode®. . - 

Cathode Yuminous: 
With tungsten Tight 

source’ . . . . . 3 x10-5 
With blue light 
source®™ . . . . 2.8x10°8 

Current Amplification . - 
Equivalent Anode-Dark- 

Current input at a 
Tuminous sensitivity 
of 20 a/lm: Mi 7 _ 

Equivalent Noise Inputk - 
Dark Current to Any 

Electrode Except 
Anode at 25° C. . . . - 

volts 
ma. 
Sc 

ed) 

Typ. Nax. 

2.2 x10% - alw 

0.036 - alw 

27 300 a/lm 

16 - a/lm 

4.5x10~5 - a/lm 

- - a 
6 x 105 - 

8x10-19  2.5x10% Im 
4x107'2 1 7x10-11  Im 

Nith E = 750 volts (Except as noted) 

Kin. 

Sensitivity: 
Radiant, at 

4400 angstroms. . . - 
Cathode radiant, 

at 4400 angstroms . - 
Luminous: 

At O cpsd . . . .. - 
With dynode No.10 as 

output electrode® - 
Cathode luminous: 

With tungsten Tight 
sourcet . . . L. 3x10"% 4 

With blue light 
source®® . ., . . 2.8x108 

Current Amplification . - 

Typ. 

2.2 x103 

0.036 

2.7 

1.6 

.5x10-5 

6 x10% 

7.5 x10°7 a 

Nax. 
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8 Mage by Corning Glass Works, Corning, New York. 

a
n
 

Magnetic shielding material in the formof foil or tape asavailable from 
the Magnetic Shield Division, PerfectionMica Company, 1829 Civic Opera 
Building, 20 North Wacker Drive, Chicago 6, I1linols, or equivalent. 

Averaged over any interval of 30 seconds maximum. 

Under the following conditions: Thelight source isa tungsten-filament 
lamp haxlnga]lme-?lass envelope. |t isoperated at acolor temperature 
of '2870° K and a light input of 10 microlumens is used. 

® an output current of opposite polarity to that obtalned at the anode may 

-
 

be provided by using dynode No.10 as the output electrode. With this 
arrangement, the load is connected in the dynode No.10 circult and the 
anode serves only as collector. The curves shown in the accompanying 
Pypical Anode Characteristics curve do not apply when dynode No.iz is 
used as the output electrode. 
Under the following conditions: The light sourceisa tungsten-filament 
1amp naslnga lime-glass envelope. It isoperated at acolor temperature 
of 2870° K. The valueorli?ht flux Is0.01 Jumen and 200 volts are ap- 
plied between cathode and all other electrodes connected as anode. 

Under the following conditions; Light incident on the cathode is trans- 
mitted through a blue filter (Corning C.S. No.5-58. Glass Code N0.5113 
polished to 132 stock thickness-—Manufactured by the Corning Glass Works, 
Corning, New York) from a tungsten-filament ‘lamp operated at a color 
temperature of 2870° K. The valueof light flux incident on the filter 
is 0.01 lumen and 200 volts are applied between cathode and all other 
electrodes connected as anode. 
At a tube temperature of 25° C. Dark current may be reduced by use of 

. a refrigerant, 

Y for maximum si nal-to-nolse ratio, operatlon with a supply voltage {€) 
below 1000 volts is recommended. 

Under the following conditlons: Supply voltage (E) is as shown, 25° ¢ 
tube temperature, external shieldconnected to cathode, bandwidth i cycle 
per second, tungsten-light source at acolor temperature of 28709 K (n- 
terrupted at a Jow audio frequency to produce Incident radtation pulses 
alternating between zero and the value stated. The "on" period of the 
pulse is equal to the "off" perlod. 

See Spectral Characteristic 8f 2870° 1 Li%ht Source and Spectral Char- 
acteristic of Light from 2870° K Source after passing through Indicated 
Blue Filter 'at front of this section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENS!TIVE DEVICE HAVING S-11 RESPONSE 

is shown at the front of this Section 
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1.50 .06 
DIA. 

1.24 MIN. 
FACEPLATE DIA. " 
{SEE NOTE) N 

T 

PHOTOCATHODE-/ 

2.81 
$.06 

Ti2 BULB ———» 

3.8 
MAX. 

12 FLEXIBLE 
5 — LEADS 

MIN. .020 +.005 
DIA. 

1.56 MAX. 
DIA. 

92CS-11464RI 

DIMENSIONS IN INCHES 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED 

AT THE CENTER OF BOTTOM OF THE BASE FLANGE. 

NOTE: DEVIATION FROM FLATNESS WITHIN THE |.24 INCH DI AM- 
ETER AREA WILL NOT EXCEED 0.010 INCH FROM PEAK TO VALLEY, 

RADIO CORPORATION OF AMERICA 
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SPECIAL BASE . 

Pin Dimensions and Orientation and Index Guide 

BuLB 

.25 MIN, 

METAL FLANGE 

I8 00 0° 0 84 
M————|.25 MIN, DIA, ————» 

———| .44 * 02 DIA.——-J 

INDEX (NOTE I) 

— .27 MAX. 
DIA, 

. ‘_zs.u 

.74 % 0l DIA. 92CM~11463RI 
DIMENSIONS IN INCHES 

{2-Lead Base 1,2,3,4,5,6,7,8,9,10,11,12 

NOTE J: LEAD IS CUT OFF WITHIN 0.04 INCH OF THE GLASS 

BUTTON FOR INDEXING, 

LEAD NO.I13 1S CUT OFF WITHIN 0.04 INCH OF THE 

GLASS BUTTON. 

NOTE 2: 

Electronic Components and Devices Harrison, N. ). 
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TYPICAL ANODE CHARACTERISTICS 
DYNQODE-No.|~-TO-CATHODE VOLTS =167 

EACH SUCCEEDING STAGE VOLTS=83 
LIGHT SOURCE 1S A TUNGSTEN-FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870°K. 
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TYPICAL CHARACTERISTICS 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
/6 OF E BETWEEN CATHODE AND DYNODE No.l; u 
OF E FOR_EACH SUCCEEDING mmooz STAGE 
I/12 OF E BETWEEN DYNODE No.lO AND s 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHIGH 
PROVIDES 16 'OF E BETWEEN CATHODE AND DYNODE No.k; 
/e OF € FOR EACH SUCCEEDING STAGE; AND I/2 OF E 
BETWEEN OYNODE Noi0' AND ANO! 

TUBE_TEMPERATURE = 25° C 
DASHED, PORTION INDICATES INSTABILITY, 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
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