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System Division

Established :
Sept 29, 1953
Net Sales :
50,583 M yen
Employees : 2130

Solid Sate Division Electron Tube Center

Central Research Lab
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Hamamatsu -Photoni@sel-K. Electron Tube Center.

Technology and Products
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._Electron Tube Cente

Categories of Developments

Photocathode
Higher sensitivity, Shorter and Longer Wavelength

Unique Shape
Metal Package PMT, Flat Panel PMT

Combination with Solid State Devices®
HPD and EBCCD

Module (Easy Handling) ®
with AMP, Photon Counting Head, USB, ASIC



Semmonductor Photocathode
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GaAsP Photocathode

Lineup (TO-8 type Package)
R7110U-40 (HPD), R7400U-40 (H7421-40)
(Effective area is 5 mm in diameter.)

Note

Transfer equipment is necessary.
Price is depending on Its size.

Maximum size is 18 mm in diameter right now.

(Examples : Proximity | | and EBCCD)
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Metal Channel Dynode
& Metal Package PMT

sty Metal Channel Dynodes
=y Electron Trajectory Design by PC
Microprocessing technology

Fast Time Response
Position Sensitive
Immunity to magnetic field

m

D i §
© B 1inch square FLECTRON
§ R7600 series
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Flat Panel PMT / H8500 (64ch)
Product Release : from Oct. 2003
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Comparison of Effective Area Ratio

R1450 R8520-C12 H8500
(19 mm dia.) (1" square) (Flat Panel PMT)

32.2mm

O25.7mm

37.2mm

Effective Area

¢ 15mm Effective Area
Ozz2mm
Effective Area Ratio Effective Area Ratio Effective Area Ratio
59%' 73‘% 39%;

Effective area ratio = [effective area] / [external dimension]
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Summary of Modification

H8500 is modified again as Version 4.

48500 Issued Terminal ASSY Window Focusing

Date Pin number| Length Thickness | Electrode
Ver 1 Jun-02 32 pins 31.7 mm 2.0 mmt for 256¢h
Ver 2 Oct-02 36 pins 33.0 mm 2.0 mmt for 256¢ch
Ver 3 Jun-03 36 pins 33.2 mm 2.0 mmt for 256¢h
Ver 4 Oct-03 36 pins 32.7 mm 1.5 mmt for 64ch

Sample Release .
Product Release : from Oct. 2003
(New data sheet is ready right now.)

from July 2002
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Good PHD (Pulse Height Distribution)
Good Uniformity

Immunity to Magnetic Field . “ E
Fast Time Response S o < o
Compact (16mm in dia x 16mm) © e ° 9

o

Avalanche Gain
X 50

<Photocathode> Electron Bombardment
Multi-Alkali, GaAsP, GaAs X 1200

Combination of EB and avalanche gain
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SEERIIEONAER | Capacitance is lower
Fall time: 2.3ns

'Rise time: 1.2ns

| Fall time: 13ns

OUTPUT (V)

— IMPROVED
— CONVENTIONAL

0.0E+00

2.0E-08

\,\

4.0E-08 6.0E-08 8.0E-08 1.0E-07
TIME ( s)
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Multi-pixel HPD (8x8 matrix)

43mm In diameter

16mm

FOP with Multialkali

16mm

\ 4

APD Format

8x8 Matrix (64 Pixels)
2x2 mm / Pixel
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Hamamatsu -Photoni@sel-K. Electron Tube Center.

Functional Photosensor Module
for Easy Handling

SIGNAL PROCESSING SYSTEM
PHOTON COUNTING CIRCUITS
AsIC

A/D CONVERTER

POSITION SENSITIVE CIRCUITS
MULTICHANNNEL READ-OUT PROCESSOR

PHOTO SENSOR

LARGE FORMAT TYPE

THIN TYPE

COMPACT TYPE

POSITION SENSITIVE SENSOR
LINEAR IMAGE SENSOR
ULTRA-HIGH SENSITIVE TYPE
GATING TYPE

OPTICAL SYSTEM EXTERNAL
LENS INTERFACE
SPECTROMETER RS-232C
OPTICAL FIBER LIGHT GUIDE scsi
FILTER GP-IB
SCINTILLATOR USB

Y-ray .

L‘j‘ay . SUPPLEMENTARY

Tie FUNCTION

NIR COOLING UNIT

MAGNETIC SHIELD CASE



PMT, Divider and HVPS

<Features>
Low Voltage Operation
Easy Gain Control

PMT

Signal
Output
Power < — +15V

Supply
Circuits GND

Vcont.
0-1V

Head-On Type |
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a gsal<-K. Electron Tube Center. AMOMATS
Photon Counting Head with CPU & I/F

Photon Counting : H7467

Compact & Light Weight
No adjustment required
RS-232C interface included
Only +5Vdc source

PMT

m

5V
2D

Charge Amp+ ADC : H7468

PMT

Charge Am

wm 6

> h +5V
P- e GND

CPU

-

RS232C
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Multi Channel Photon Counting

PMTs or Multi Anode PMT

Personal
Computer

HAMAMATSU

Amp & Discr.

Ja1UaD agn] uo0J1199|3



Photon Counting Circuit

Amplifier

Output

\ Discriminator Pulse Driver
Input
PMT

J
_\[_ LLD

1

Pulse Counter

27.2 mm

N~
@\

Size : 220 mm x 110 mm x 55 mm
Power Consumption : 2.6 W




KeK. Electron Tube Center

Low Light Detection Unit

1 inch Head On PMT
Low Dark Count : ~ 100cps

Measurable Size: ~25 mm in dia.
RS232C interface

Sample Box

Size : 90(W)X200(D)X130(H)

Sample
Box

Protective
Limit Switch

J91UaD agn] uoJi199|3
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Large Format PMTs for
Neutrino Experiments
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HamamatsuPhotoniGSels

R5912 (8 inch)

._Electron Tube Centek.

$202+5

@190 MIN.

R5912-02 (14-ST)

INPUT WINDOW

Improved type
of former R1408

20-PIN BASE
JEDEC Mo. B20-102

$E4.5+2

.

\ PH DTOGATHODA

220+ 5

290 MAX.

p

T om

| $52.5 MAX..




: Electron Tube Center.

SNO at Sudbury/Canada

Solar Neutrino Experiment

Pure Water Heavy Water (1000 ton) §
In 12 m acrylic vessel
(NaCl is included)

9, 600 pcs of R1408

Ja1UaD agn] uo0J1199|3

Solar neutrino = Electron neutrino
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Hamamatsu PhotoniGsei-K. Electron Tube Center.

R7081 (10 inch) p——s=s

R7081-20 (14-ST)

Fits for 13 inch
Glass Sphere

305 MAX.

$84.5 +2.0

20 PIN BASE /UUL‘LJJULU
JEDEC No. B20-102

Ja1UaD agn] uo0J1199|3
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ICECUBE at the Soth Pole

R7081-02 is a candidate PMT.

the South Pole

ICECUBE
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ANTARES at Marsellle N the I\/Iedlterranean Sea

0.1Km2 as prototype for large scale experiment . -

AT

Shore station B3

.r'-'

Compass,

o1 '®) ' /ltniutcr 2500 m
T 11 \ LICF[I Onics depth
300 m 79 d ‘ - /
active 79 d / T"“"
LI Electro-optical
174 R7081-20  ¢aple ~ 40 km
l 17 ¢  Electronics container
4 14 o Link cables
100 m

1 ‘ Junction box

Anchor -+ : = -—-" Acoustic beacon




$332+5

R8055 (13 inch) T

#312 MIN.

20 PIN BASE
JEDEC No. B20-102

]
FACEPLATE

$20P + 3

333+5
365 MAX.

¥

£
]

P52.5 MAX.

213+ 3

METAL STEM FLANGE




. R
= o S .

INn the Mediterranean
R8055 (2 tubes) —(
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$508 + 10

P460 MIN.

A:DTGCATHCIDE

610+ 20

683 MAX,

20PIN BASE
JEDEC Mo .B20-102




. SUPER-KAMIOKANDE
=~ Kamioka mine in Japan
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Atmospheric neutrino
s Muon neutrino => Tau neutrino:::
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Hamamatsu Photoni@sei«K. Electron Tube Centek,

$508 + 10
$430 MIN.

R7250 (20 inch)

New electrode
for fast timing.
Effective area
IS 17 Inch.

610+ 20
G683 MAX,

Ja1UaD agn] uo0J1199|3

20PIN BASE

JEDEC No.B20-102
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KamLAND at Kamioka
mine in Japan

Detection of neutrinos come
from Nuclear Power Plants

Lig. Scintillator (1000 ton)
In 13 m dia. Balloon

Stainless Steel Tank
with 1,330 pcs R7250
and 550 pcs of R3600

Pure water with
250 pcs of R3600
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anti-electron neutrino
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SUMMARY

< Type numbers and Examples of Experiments >

8inch R1408 : SNO/ CANADA, LSND / LANL
R5912 : MILAGRO / LANL, mini-Boone / FNAL
R5912-02 : AMANDA / South-Pole

10inch R7081-20 : ANTARES (0.1km2) / Marseille
R7081-02 : ICECUBE / South-Pole

? inch PMT? : KM3 EXPERIMENT

13 inch R8055 : NESTOR
17 inch R7250 : KamLAND / Japan

Ja1UaD agn] uo0J1199|3

20 inch R3600-02 : SUPER-KAMIOKANDE / Japan




