CORPORATE OFFICES

360 FOOTHILL ROAD, BOX §910, BRIDGEWATER, NEW JERSEY 08307-0910
Tel: 800-524-0504 or 808-231-0860, Fax: 808-231-1218, E-MAIL: USA@hamamatsu.com

To: S
STm e From: barbara corsilli
Fax.  630-979-3105 - Pages (Including Cover Page):
Date: . 05/11/98

Subject: R1306-02

Please note that the -02 is not available, therefore, | am sending you information on the
R1308-01. '

Thank you.

Barbara Corsilli
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HAMAMATSU 1306-01

~) TECHNICAL DATA SHEET Na. PM23101 Susercedes PMZ2T) ( \ : PHOTOMULTIPL!ER TUBES

For Scintillation Countmg. Espeually For Gamna Camera
2"(51mm) Diameter, 8 Stage, Head-on Type
Bialkali l?hptocathode Photomultiplier Tubes

FEATURES:

, . : Typ. Mamx.
® Quantum Efficlincy st420AM ....covvvcenerrraccsaress &1 =%

o Pulse Haight Resolution ’ -
with 137Cs Source (Note 1,2} .......... cesiernsscee BT 7.2%
w‘ms’um'“(um1 ” s 80 8 !ll..clll.lttllc 9.3 ’-a*

o Stability -

- - Anods Current Drift (D.C.Output] (Noe 1,3} ......ovvvvvee. 3 =%
) Long Tetm (MGD) (For 16 Hours ¢ 1,000 cpe) (Nots 1,48) ...,.. 05 =—%

ShortTorm(From‘l0,000cpow‘lOOO )(Nm1,4b)........ 03 -%

GENERAL.: ) , .
Spectral Response .. .. v vcsrnen e re e veecon. SeeFig.1
‘Waveiength of Maximum Rupome Chreeeei et et 420 + 30 am
Direct intareiectrode Capacitance (approx }
-Anode to OynodeNa. 8 ......... Cher et e P - X 1
) . Anode to All Other Electrodes . .. .......ocvvvvenennnns vees.. 6.5pF
Window =~ ° o : ’ -
Material . .......... e it Berosilicate glass
Index of Refraction at 420 Y TP «» o 1.500£0.001
Facepiate Flatness . ..ooovvuieivns oy veoooen. Lossthen s SOum’
Shape . ....,........ Cte s e sinaeasoveaatinesaanonnens Plano-plano
Dynode _ . ' oL
SUIUCTUIR o o v v v v v evnnronsnnsns  iemsenseesnneacass.. 8Boxandgrid
Material of Secondary EmittingBurface . ..........conouus Alkali-antimonide
Operating Position- , . ... Wreesiaeaaan teeteraeaen veetnaseceea... ANy
NotWoight(approx) ........ 1540
> SOCKBY ... ... vt tsecsrensnn HAMAMATSU No EG?S-MA or equivalent
MAXIMUM RATINGS Absoluta Maximum Values:
Supply. Voltage .
Betwesn Anodeand. Cathode . .,........ciovecennnns ereeees 1300 Vde
~ Between Anodeand Dynode NO.8 .uuv.iibieiiiieiaii e 250 vde
Average Anods Current (Note8) ............. v Ceeean 0.1 mA
Aversge Cathods Current (Note 8) . ......ccvcvsoeens ettt eeo.. 500A A1308-01
Amblent TeMPerature . .....oioeeansaecraoescans ciee.e. =80~ +50°C (Semifiexible feads ‘
. : . : : attached t0 tem base
CHARACTERISTICS: porary bass)
- g Min. Typ. Max,  Units
Anods Luminous Sensitlvity (Note 1,7) 10° 50 - - Alim
Anods Blue Sensitivity (Note 1, ) - - 60 = Allmblue
Cathode Luminous Sansitivity (Note 9 80 9s - - uA/Im .
Cathode Blus Sensitivity (Note 10) 10 115 - pA/im-plue - Sy .
Current Amplification (Note 1) . - 82x105 - - . - -
Anode Dark Current (Note. 1, 11) - 5 20 ° nA
Time Rasponse ‘
) Anode Pulss Rise Time (Note 1, 12) . - 12 T- ns em i
) . Elsetron Transit Time (Note 1, 13) - T 87 - ns :
) EG78-14A
{Optien) .
2'd’
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| R|306,R1306-01 PHOTOMULTIPLIER TUBES _

Current Amplification

;‘Q?RIESM1 I R i'n%‘éf Smutwity ndl
ypioe ral Respomse : 100 Amplification Chanmnme {Note 1, 7)
B — 7= : , 1o
s il
| S “ 102 10
z e—— 1 3 4 A
?g A a 3‘ Iy 2 1.4
~;.§ . 1 0 a 18 ) -
£5 R :
32 Y §
54, @ 1o*
§.§ oT > § NE
§c N g 1 - 10
-] i 1
£ g ) .2
3 0.1 == < 0 = : ot
‘l
!0"'!? - . ied 101
200 300 568 100 1000

. -1 . o _ Supply Voitage (V)
ol " EGUR -
Wavelangth (nm) ' Typical € fime Responss  (Note 1,12, 13)

200
108
.. 8 T ,J
Y %0 by reng; v
; T
g
£
,§ »
g 10 g i “ih‘ﬁ; ry
< T —<d
- 3
. % .
[ 9
4
|-¢o -3 -0 -0 8 i ~20 +30 - +40
Stnngm of Magnetic Fivid (O} 2
namsss ‘ ~
ngie owcloctron | 60 1008 1500 . 2000
ﬁm Dimlmmon (See Fig. 5'11:7 and Note 14) Supply Voltage (V) )
% \.‘S ' T - T .
3 ; ; i ] :
é '. { : , | FIGURE 5 (b)
<. : ; ‘ : Voltage Divider for PHO Messurement .
Cgorer “ §n¢to 'Pnomoﬁ'cvmo?ﬁ#"_—' :
E ! wq&.l [ .
6 ) g'j. ' -0 Outout
i { H Au
oSt b - - -r~~—-~é-~~----—-'-
‘3 ' ?uk’s“ml ; : . i
€ | N\ AT i
é 0 H : *HY
8 0.3m L] tm im
[} -Iu 200 kf), Ay : I MO
Pulse Height . Ci-C 0014k C 10,022 uF, Co : 001 uF, €1 10003 uP
€°d

Wusy:89 86, 1T



C

o

FIGURE 6 .
Typical Temperature Charactaristic on
Dark Currant .

Messured after 18-hour storage in the derk,

Note 1)
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FIGURE 8 o :
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NOTES .
- -1,Voltags distribution ratio .
Supply voitage (EbD) = 1000 Vde ‘ . )
. K: Cathods, G: Pocusing Blctrods, Oy: Oynede, P: Anode
electrode | X Dy1]Ov2{Dy3|Ové 0 !
cmnbumnl "REBE l 'SEBERERERRRL

rat1s

2.Scintitistor is menufsctured by Ha !
8}, and'BICRON (Type2R2|, Nal(TX),2” dismetar 2° thiskness

v'd

ow Chemicsi, (Type 80 .

HAMAMATSU

FIGURE? : ,
Typical Tempersture Chavacteristies on
Pulss Height of *"Co
{Note 1,2)
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3.Crift for 1 frour after 10 minutes of initial warming up with 10

HA anode current. _
4.A W7Cs soures and an Nai(T£) erystai are smpioyed to measure

the pulse height. Warming up time is sbout 1 hour,

al Long term {Mean Gain Daviation) is defined a0 foilows.

- E|e-pt} w0 '
Dg~= =2 (%)
n P

where P is the mean pulse haight averaged over n readings, 4]
ig the pulte height st the {4h reading, and n I3 the total
number of readings.
Short term
scintillgtor (Nal(T) erystal) is 2 dismstar 2 thigkness, The
phetomuigiplier is flrst operated at sbout 10,000 cps. The
photopeak counting is then decrsssd to sporoximaetely
1,000 cps by Incressing the dimsnce .between 0urce and
R erystal on the tube. . . 3
8. Averaged over any intarvel of 30 seconds maximum.
€.2ame 23 Nots 5 and the wheie photocathods is Hiuminated.
7.The light soures is a tungsten fllament lsmp operated 3t a distri-
bution temperature of 2888K. The Jight input of 10°7 lumen Is .
used. . !
8.The veius is anode output current whan the blue filter {Corning
CS No. S-88 potished to 1/2 nock thigkmm it interposed be-
tween the light source (providing 107 lumen) and the tube

under the s.me condition as Note 7. .
‘gs shown in Note 7 except that the value

b

9.The condition is the ,
of light input is.10° lumen and 180 volts sre applied betwesn
. gathods. and 3ll other-ulectrodes connected together #s anode.
10.Thess valuss are cathode output current when the blue fitter
(Corning CS No. 5-53 polished 10 1/2 stock ickness) is (nter.
pased between ths light sourcs {providing 10 lumen) and the
tube undsr ths same condition as Note §. :
11.Measured- stter S-ascond storage in the dark.

12, The riss time 1s-the time for the output pulse to rise from 10%
10 90 % of the wkmwmmmmiclllmlnmw|
flash of light of very short duration, In mesturement, the whole
photocsthode is illuminsted. | ..

13.The sieciron trensit time I3 the interval berween the ecrivel of
deita function light pulss 8t the entranca window of the tbe
and the time when the output pulse at the wnods terminal
reaches pesk amplitude.

14.m is the mean velus of 10wl counts, Le. .

é_ {counts pér chennel) = 2 {counts per channe

Test conditions: incident light wevelongth is 400 nm. Supply
voltage is +1000V. Ambisnt tempereture is 20°C. The voiuge
divider is shown in Fig. 5(b).

WoSP:88 86. IT AbW-



R1306,R1305-:-0'| PHOTOMULTIPLIER TUBES - -

FIGURES _ SN
Dimansional Outines {Unit:mm) -
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Wining ~ Personsl Safety Hazards
Electrical Shock — Opsrating voltages
applisd to this device present 8 shock hazard

=Y HAMAMATSU

HAMAMATSY TV CO. LTD. 1128 Iehino-cho, Hamametsu,Japen - Phons: 0634/34.3311, Telex: 4225-188
Tokyo Office + Mori Bidg. No.33 SF, 2.8.21 Toranomen, Minato-ky, Tokya, Jepen + Phone: 03/436-0481
HAMAMATSU CORPORATION - 420 South Avenue, Middlessx, N.J. 08346, US.A. - Phona: 201/459-8840, Tetex: $33-403
Western U.S.A. Office + 2444 Moorpark Avenue, Suits 217, Sun Joss, Caiif. 95128, US.A..» Phons: 408/202-8603, Tetex: 171680
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Full system diagram

Silicone optical goo light tight box - metal

— .
™~ ﬂ g )

o Digital Counter
Scintillator

orange

900V

black DC

\ Ground Line
output signal return

Above is a diagram to illustrate the PMT in use in a system to detect any form of radiation. The
plastic scintillator must be purchased. A good inexpensive source is listed below for the BC-400
plastic. Silicone optical couling compound is smeared on the plastic and PMT face place to join them
together for a perfect non- refractive, clear transmission of the light. Make this coupling well and seal
the two together with plenty of black electrical tape wrapped around the tube and scintillator at the
joint. The digital counter is suggested, but an oscilloscope or computer inteface is also possible. The
power supplies are not critical and the 900 volt supply can supply as little as 500 microamps. Never
expose a powered up PMT to even the tiniest trace of light!! The metal (preferably steel) box or
enclosure must be truely light tight and painted flat black inside. It is important to obtain light,
magnetic and electrostatic shielding for the tube. Be very careful about the electrical connections!
The wires are color coded and only a real dummy will hook them up incorrectly. I warrant this
assembly to be working correctly and will, for 90 days, cover any problems other than obvious user
broken tubes or reversed electrical hookups. Return to me for replacement. **No refunds -
Replacement only**

Bicron BC-400 or equivalent nuclear scintillation plastic can be obtained very inexpensively from
O.E. Technologies, Box 703, Madera, NM 87539. Contact Don Orie (505) 583-2482

The BC-720 Fast Neutron plastic scintillator can be purchased only from Bicron. Bicron Corp.,
Newbury, Ohio (216) 564-2251

Ideally, you should be asking for a 2" diameter, round scintillator. They are typically 1/2" to 1" thick.

I am not going to buld this thing for you, but for simple questions and provided you are not a pest, call
me for ideas, tips, once you get down to the "doing”. Richard Hull (804) 262-9499



