HAMAMATSU

PHOTON IS OUR BUSINESS

Linear multianode photomultiplier tube assemblies
and photomultiplier tube modules




Applications

@ Biomedical fluorescence detection
® Laser scanning detection
@ Spectroscopy

® Environmental monitoring
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‘ Product lineup

Model name H10515B H11459 H7260 H11460
Appearance I [ N
Number of channels © 16-channel 32-channel

Effective area per channel @

0.8 mm x 16 mm

0.8 mm x 7 mm

Channel pitch @

Output type

Current

Voltage

Current

Voltage

(DDescribed in the dimensional outline drawing

‘ Photocathode lineup

Photocathode material © MA ERMA SBA UBA -
Spectral response range 300 to 880 \ 185 to 880 300 to 920 300 to 650 \ 185 to 650 300to 650 | nm
Peak wavelength 420 630 400 nm
Window material Borosilicate glass ‘ UV glass Borosilicate glass ‘ UV glass  |Borosilicate glass| —
Gain (H10515B series and H11459 series) | Typ. 1x10° 3x 100 —
Gain (H7260 series and H11460 series) Typ. 1x 106 2 x 106 =
. . Typ. 1:1.7 1:1.5 -
Uniformity between each anode
y Max. 1:2.5 1:2 =
(DMA: Multialkali, SBA: Super bialkali, UBA: Ultra bialkali, ERMA: Extended red multialkali
Typical spectral response
®-01,-04 and -20 types ©-100,-103 and -200 types
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16 Channel model photomultiplier tube assembly

H10515B series
- (at +25 °C)
Parameter H10515B-01 H10515B-04 H10515B-20 H10515B-100 H10515B-103 H10515B-200 Unit
Supply voltage -800 Vdc
Max. supply voltage -900 Vdc
Max. total average anode current @ 100 pA
Max. average anode current per channel @ 10 pA
Max. voltage divider current @ 0.37 mA
Dynode structure / Number of stages © MC/10 =
Window material @ B ‘ u B ‘ u B -
Photocathode material © MA ERMA SBA UBA -
Spectral response range 300 to 880 ‘ 185 to 880 300 to 920 300 to 650 ‘ 185 to 650 300 to 650 nm
Peak wavelength 420 630 400 nm
. - Min. 150 350 90 110
Cathode Luminous sensitivity Typ. 250 500 105 135 pA/Im
characteristics Blue sensitivity index Typ. = 185 18,5 =
Red/White ratio Typ. 0.3 0.45 - -
Radiant sensitivity © Typ. 65 78 110 130 mA/W
. - Min. 75 175 90 110
Luminous sensitivity Typ. 250 500 375 405 A/Im
Gain Typ. 1x106 3x106 =
Dark current per channel ® Typ- 0-5 ! 0.2 nA
Anode Max. 5 10 2
characteristics Time Rise time | Typ. 06 ns
response T.T.S. Typ. 0.18
Pulse linearity per channel @@ 0.8 mA
Cross-talk Typ. 3 %
Uniformity between Typ. 1:1.7 1:1.5 _
each anode Max. 1:2.5 1:2
Insulation cover material P.0.M. (Polyoxymethylene) =
Socket @ SD-108-T-22, ASP24307-02 -
Operating ambient temperature @ 0to +50 =C
Storage temperature @ -15to +50 °C
Weight 518 g

NOTE: (1) Averaged over any interval of 30 s maximum.
(2) Measured with the maximum supply voltage.
(3 MC: Metal channel
(@) B: Borosilicate glass, U: UV glass
(5 MA: Multialkali, SBA: Super bialkali, UBA: Ultra bialkali, ERMA: Extended red multialkali
(6 Measured at the peak sensitivity wavelength
(@ Anode characteristics are measured with the supply voltage.
(8 After 30 min storage in darkness.
(9 The pulse width is 50 ns and the repetition rate is 1 kHz.
(10 +2 % deviation
@ Supplied
(2 No condensation
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Typical time response

Typical gain
108
107 ————-100/-103/-200 N\
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-01/-04/-20 SUPPLY VOLTAGE =-800 V 4
RISE TIME =593 ps
. FALL TIME =1691 ps
10 LOAD RESISTANCE = 50 Q 1
LIGHT AREA =0.8 mmx 16 mm
| |
108
500 600 700 800 900 1000 .
2 (ns/div.)
SUPPLY VOLTAGE (V)

Dimensional outline and circuit diagram (Unit: mm)

15.8
0.8 1.0 PITCH ANODE #1 to #16
P15P13P11 P9 P7 P5 P3 P1 OUTPUT (¢O‘46)
CHANNEL #16 90600600
o -HV INPUT
[ ed PEEEOOOO
CHANNEL #1. PiGPI4pT2p10pe Po P4 Py TERMINAL (40.46)
© GND_HV
- I (0
tf INSULATION COVER ANODE OUTPUT
TERMINAL PIN
a g 53
o ? ; >
= 3 Py
+
g \ = =)
Q i
0 ‘ =
n
™
O
0.8 MAX, 45.0%0.5 |57 LAXT1]Y MOUNTING
24 THREADED HOLE
(4-M2 DEPTH: 6)
TOP VIEW SIDE VIEW BOTTOM VIEW
KG P1 —————o0 ANODE1 OUTPUT
| P2pb——o
| DY1 DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DY10 ‘ ‘ ANODE2 OUTPUT | o | INE
i | i 2.54 PITCH
P15 —————0 ANODE15 OUTPUT
ro |r10 R P16 —————0 ANODE16 OUTPUT
ACTIVE VOLTAGE
DIVIDER
-HV INPUT GND
TERMINAL PIN R1 1o R7: 220 kQ TERMINAL PIN

R8:1MQ
RIOtoR11:510Q
DIVIDER CURRENT: 0.37 mA (at-900 V)

Typical transit time spread characteristics

10000
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® Socket: SD-108-T-22 (supplied)
20.32 )

® Socket: ASP24307-02 (supplied)
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16 Channel model photomultiplier tube module

H11459 series
T (at +25 °C)
Parameter H11459-01 H11459-04 H11459-20 H11459-100 H11459-103 H11459-200 Unit
Input voltage +11.51t0 £15.5 '
Input current @ +46 / -42 mA
Max. input voltage 116 \Y
Max. control voltage @ 3.6 Y
Max. output signal voltage /ch @@ 1 v
Recommended control voltage adjustment range @ +2.0to +3.2 \
Window material ® B ‘ u B ‘ U B -
Photocathode material © MA ERMA SBA UBA =
Spectral response range 300 to 880 ‘ 185 to 880 300 to 920 300 to 650 ‘ 185to 650 300 to 650 nm
Peak wavelength 420 630 400 nm
Luminous sensitivity Min. 150 350 %0 110 HA/Im
Cathode Typ. 250 500 105 135
characteristics Blue sensitivity index Typ. = 185 18,5 =
Red/White ratio Typ. 0.3 0.45 - -
Radiant sensitivity @ Typ. 65 78 110 130 mA/W
Luminous sensitivity Min. 7.5x10° 1.75x107 9.0 x 10 1.1x107 v/Im
Typ. 2.5x107 5.0x 107 3.15x 107 4.05x 107
Gain Typ. 1x10° 3x106 =
Anode 7 Voltage output depending on 7 Typ. 0.05 0.1 0.02 mv
characteristics ®| PMT dark current per channel ©| Max. 0.5 1 0.2
Cross-talk Typ. 3 %
Uniformity between Typ. 7 1:1.5 _
each anode Max. 1:2.5 1:2
Offset voltage Max. 2 mV
Ripple noise (peak to peak) Typ. 1 mV
Frequency bandwidth DC to 1 MHz =
Current-to-voltage conversion factor 0.1 V/uA
Operating ambient temperature +5 to +45 °C
Storage temperature -20 to +50 °C
Weight 185 g

NOTE: (D At 15V input voltage in darkness
(@ Input impedance = 400 kQ

(3 Load resistance = 10 kQ, Average over any interval of 30 s maximum.
(@ Maximum pulse output signal voltage = +10 V, The pulse width is 10 ps and the repetition rate is 1 kHz.

() B: Borosilicate glass, U: UV glass

(® MA: Multialkali, SBA: Super bialkali, UBA: Ultra bialkali, ERMA: Extended red multialkali

(7) Measured at the peak sensitivity wavelength
(® Control voltage = +3.2 V

(9 After 30 min storage in darkness. The actual output value in darkness is the sum of dark current and offset voltage.

Linear multianode PMT assemblies and PMT modules



Typical gain

107
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CONTROL VOLTAGE (V)

Dimensional outline (Unit: mm)

Typical frequency response

RELATIVE GAIN (dB)

-15
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PHOTOCATHODE

S

66
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TOP VIEW

OUTPUT CONNECTOR

Typical ripple noise

LOAD RESISTANCE:1 MQ

| LOAD CAPACITANCE: 15 pF
CONTROL VOLTAGE: +3.2 V

RIPPLE NOISE (1 mV/div.)
~
4
4
2
|
&4
<

5 (ps/div.)

OUTPUT CONNECTOR (Samtec: EHF-117-01-F-D-RA)

RS e E

TR TD

CH1:PIN34  CHS5:PIN26 CH9:PIN18 CH13:PIN10
CH2: PIN32  CH6: PIN24 CH10: PIN16 CH14: PIN8
CH3:PIN30  CH7:PIN22 CH11:PIN14 CH15: PIN6
CH4:PIN28  CH8:PIN20 CH12:PIN12 CH16: PIN4

GND: PINT,2,3,5,7,9,11,13,15,17,19, 21, 23, 25,27,29,31, 33

70553-0005 (Molex)

EHF-117-01-F-D-RA (Samtec)

+

PHOTOCATHODE

+

INPUT CONNECTOR

INPUT CONNECTOR (MOLEX: 70553-0005)

PINT - CONTROL GND
PIN2 - Vref OUTPUT (+5 V)
PIN3 - Vcon INPUT (+2.0 V to +3.2 V)

PIN5 - POWER GND

20 20

FRONT VIEW

® Power cable (supplied)

85.3

PIN4 — LOW VOLTAGE INPUT (-11.5V to-15.5 V)

PIN6 — LOW VOLTAGE INPUT (+11.5V to +15.5 V)

SIDE VIEW

‘ 500

(Molex: 50-57-9406)

® Ribbon cable (supplied)

‘ 500

(Samtec: FFSD-17-D-20.00-01-N)

REAR VIEW

Linear multianode PMT assemblies and PMT modules

07



32 Channel model photomultiplier tube assembly

H7260 series
- (at +25 °C)
Parameter H7260-01 H7260-04 H7260-20 H7260-100 H7260-103 H7260-200  Unit
Supply voltage -800 Vdc
Max. supply voltage -900 Vdc
Max. total average anode current @ 100 pA
Max. average anode current per channel @ 6 pA
Max. voltage divider current @ 0.37 mA
Dynode structure / Number of stages © MC/10 =
Window material @ B ‘ u B ‘ u B -
Photocathode material © MA ERMA SBA UBA -
Spectral response range 300 to 880 ‘ 185 to 880 300to 920 300 to 650 ‘ 185 to 650 300 to 650 nm
Peak wavelength 420 630 400 nm
. - Min. 150 350 90 110
Cathode Luminous sensitivity Typ. 250 500 105 135 pA/Im
characteristics Blue sensitivity index Typ. = 185 18,5 =
Red/White ratio Typ. 0.3 0.45 - -
Radiant sensitivity © Typ. 65 78 110 130 mA/W
. - Min. 75 175 90 110
Luminous sensitivity Typ. 250 500 210 270 A/Im
Gain Typ. 1x106 2 x 106 =
Dark current per channel ® Typ- 0-5 ! 0.2 nA
Anode Max. 5 10 2
characteristics Time Rise time | Typ. 06 ns
response T.T.S. Typ. 0.18
Pulse linearity per channel @@ 0.6 mA
Cross-talk Typ. 3 %
Uniformity between Typ. 1:1.7 1:1.5 _
each anode Max. 1:2.5 1:2
Insulation cover material P.0.M. (Polyoxymethylene) =
Socket @ SD-108-T-22 x 2 pcs -
Operating ambient temperature @ 0to +50 =C
Storage temperature @ -15to +50 °C
Weight 62 g

NOTE: (1) Averaged over any interval of 30 s maximum.
(2) Measured with the maximum supply voltage.
(3 MC: Metal channel
(@) B: Borosilicate glass, U: UV glass
(5 MA: Multialkali, SBA: Super bialkali, UBA: Ultra bialkali, ERMA: Extended red multialkali
(6 Measured at the peak sensitivity wavelength
(@ Anode characteristics are measured with the supply voltage.
(8 After 30 min storage in darkness.
(9 The pulse width is 50 ns and the repetition rate is 1 kHz.
(10 +2 % deviation
@ Supplied
(2 No condensation
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Typical gain

Typical time response
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7
-100/-103/-20! /
< -
106 = /
o
> PRI AR AVIVATIS AN WY /A AR VAT ATAArAE S W
Z > L L L L L L
< S
o ~
wn
108 >
-01/-04/-20
i SUPPLY VOLTAGE =-800 V |
RISE TIME =593 ps
’ FALL TIME =1691 ps
10 LOAD RESISTANCE = 50 Q ]
LIGHTAREA  =0.8mmx 16 mm
\ |
103
500 600 700 800 900 1000 .
2 (ns/div.)
SUPPLY VOLTAGE (V)
Dimensional outline and circuit diagram (Unit: mm)
7.62
5.08
INSULATION COVER 254
3 GND ‘
° N TERMINAL -HV INPUT
PIN ($0.5) TERMINAL ($0.5)
= TERMINAL ($0.5)
= —
0 CHANNEL #1 E s ANODE #1 _ANODE #2
o = o
+ °: iy
S = DY10
E 3 OuTPUT ANODE #1 to #32
E o PIN (¢0.5) | g/5ld! OUTPUT ($0.46)
o (T6PIN x 2 LINE
\ CHANNEL #32 S 2.54 PITCH)
7] 0smAx |, 350405 33 ANODE #31 Zi‘ ANODE #32
240+0.5

P1 |————————0 ANODETOUTPUT
P2 |———————0 ANODE2 OUTPUT
I I
I I

| |
P31 |————————0 ANODE31OUTPUT
P32 ——————0 ANODE32 OUTPUT

O DY10 OUTPUT

16 x 2 LINE
2.54 PITCH

2R

SHIELD SHIELD

J—I—o GND TERMINAL PIN

O -HV INPUT TERMINAL PIN

R1to R7:220 kQ
R8,R9:510Q
R10:1 MQ

® H7260A: -HV input cable type is available

>
INSULATION COVER <§(
<~ «©
39
o~
° ) r_é.—
g o5
et 10 |5
= o«
-
=
n
= 2
=  x
=
= o
=
]
3.3
0.8 MAX. 35.0+0.5 450+10

R11:1

0kQ

C1toC4:0.01 uF
DIVIDER CURRENT : 0.37 mA (at -900 V)

o762
5.08
2.54
GND
TERMINAL -HV INPUT
PIN (¢0.5) | (RG-174/U RED)
ANODE #1 ANODE #2
DY10
OUTPUT ANODE #1 to #32
PIN(¢05). OUTPUT (40.46)
(16 PIN x 2 LINE
2.54 PITCH)
ANODE #31 ‘1;] ANODE #32

Typical transit time spread characteristics
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® Socket: SD-108-T-22 (supplied)

20.32 )

2.54 TYP
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32 Channel model photomultiplier tube module

H11460 series
- (at +25 °C)
Parameter H11460-01 H11460-04 H11460-20 H11460-100 H11460-103 H11460-200 Unit
Input voltage +11.51t0 £15.5 '
Input current @ +127 /-83 mA
Max. input voltage 116 \Y
Max. control voltage @ 3.6 Y
Max. output signal voltage /ch @@ 1 v
Recommended control voltage adjustment range @ +2.0to +3.2 \
Window material ® B ‘ u B ‘ U B -
Photocathode material © MA ERMA SBA UBA =
Spectral response range 300 to 880 ‘ 185 to 880 300 to 920 300 to 650 ‘ 185to 650 300 to 650 nm
Peak wavelength 420 630 400 nm
Luminous sensitivity Min. 150 350 %0 110 HA/Im
Cathode Typ. 250 500 105 135
characteristics Blue sensitivity index Typ. = 185 18,5 =
Red/White ratio Typ. 0.3 0.45 - -
Radiant sensitivity @ Typ. 65 78 110 130 mA/W
Luminous sensitivity Min. 7.5x10° 1.75x107 9.0 x 10 1.1x107 v/Im
Typ. 2.5x107 5.0x 107 2.1x107 2.7 x107
Gain Typ. 1x10° 2 x 106 =
Anode 7 Voltage output depending on 7 Typ. 0.05 0.1 0.02 mv
characteristics ®| PMT dark current per channel ©| Max. 0.5 1 0.2
Cross-talk Typ. 3 %
Uniformity between Typ. 7 1:1.5 _
each anode Max. 1:2.5 1:2
Offset voltage Max. 2 mV
Ripple noise (peak to peak) Typ. 1 mV
Frequency bandwidth DC to 1 MHz =
Current-to-voltage conversion factor 0.1 V/uA
Operating ambient temperature +5 to +45 °C
Storage temperature -20 to +50 °C
Weight 246 g

NOTE: (D At 15V input voltage in darkness
(@ Input impedance = 400 kQ

(3 Load resistance = 10 kQ, Average over any interval of 30 s maximum.
(@ Maximum pulse output signal voltage = +10 V, The pulse width is 10 ps and the repetition rate is 1 kHz.

() B: Borosilicate glass, U: UV glass

(® MA: Multialkali, SBA: Super bialkali, UBA: Ultra bialkali, ERMA: Extended red multialkali

(7) Measured at the peak sensitivity wavelength
(® Control voltage = +3.2 V

(9 After 30 min storage in darkness. The actual output value in darkness is the sum of dark current and offset voltage.

Linear multianode PMT assemblies and PMT modules



Typical gain Typical frequency response Typical ripple noise

@@@@@@@@%@@@@%\@@ CH4:PIN32 CH12:PIN24 CH20:PIN16 CH28: PIN8
CH5:PIN64 CH13:PIN5S6 CH21: PIN48 CH29: PIN40
CHANNEL #32 CHANNEL #1 4- g @\@@\@@@@%@@@@’/@}@/@ CH6: PIN30  CH14:PIN22 CH22:PIN14 CH30: PING

318 ‘ CH7:PIN62 CH15:PIN54 CH23:PIN46 CH31: PIN38

108 5 I \
| LOAD RESISTANCE: 1 MQ
LOAD CAPACITANCE: 15 pF
CONTROL VOLTAGE: +3.2V
w 0 S 2
o ™ 2
-100/-103/-200 T N >
; 3, Pt PN N OV IV NI NN eV 0 2 G
10 g SV /I VALV AR VARV S V2 VA VAR VAL V/ I VAR VAR
=z = =z
S 3 2
o] o &
105 -10 2
01/-04/-20
-15
104 0.001 0.01 0.1 1 10
FREQUENCY (MHz) 5 (us/div.)
108
2.0 24 28 32 36
CONTROL VOLTAGE (V)
Dimensional outline (Unit: mm)
088 4-92.4 OUTPUT CONNECTOR (Samtec: EHF-117-01-F-D-RA)
== i %@Q@@@Qﬁl@@@@ @ }5/®/® CHT:PIN68 CH9:PIN60  CH17:PIN52 CH25: PIN44
| ‘ ‘ CH2:PIN34 CH10:PIN26 CH18: PINT8 CH26: PINTO
PHOTOCATHODE ? 793 CH3:PIN66 CH11:PIN58 CH19:PINS0 CH27: PIN42

B 290 o CH8:PIN28 CH16:PIN20 CH24:PIN12 CH32: PIN4
08 1 PITCH
“ - @f@{@f@@{@ww@%@@@@u BB
1 . ‘ ‘ GND:PIN1,2,3,5,7,9,11,13,15,17,19,21,23,25,27, 29, 31,33
H||H||H||H||HH||H”H||H||H| ’\I F GND: PIN3S, 36, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67
— 1.5 68
o INPUT CONNECTOR -
TOP VIEW o 70553-0005 (Molex) INPUT CONNECTOR (Molex: 70553-0005)
OUTPUT CONNECTOR PINT — CONTROL GND
‘ PHOTOCATHODE ~ COOLING FAN EHF-117-01-F-D-RA (Samtec) Emg - xref ?HLTJLTJT( gs&\e vor)
—vcon . ax.,
PIN4 - LOW VOLTAGE INPUT (-11.5V t0-15.5 V)
F \ \ PIN5 - POWER GND
i ‘ ‘ PING — LOW VOLTAGE INPUT (+11.5V to +15.5 V)
wnt <
E o 9 4 EE=E
1—* &
i
20 _|_ 20 84 ‘ 72 ‘
FRONT VIEW SIDE VIEW REAR VIEW
® Power cable (supplied)
==
\ 500

(Molex: 50-57-9406)

® Ribbon cable (supplied)

‘ 500
(Samtec: FFSD-17-D-20.00-01-N)
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Cross-talk

Example

OUTPUT DEVIATION (%)

SPATIAL RESOLUTION
AND CROSS-TALK SCAN

100
80 DEAD SPACE \ EFFECTIVE SPACE
60
ISIGNAL]
40 ’
A
B
20 -
¥
O k_/ |
1 2 3 4 5 6 7

POSITION (channel)

* LIGHT SOURCE : TUNGSTEN LAMP
SPOT DIAMETER: 100 pm
SCAN PITCH 250 ym

‘ Sensitivity adjustment method

®\/oltage programming

PMT MODULE

LOW VOLTAGE INPUT (RED)

POWER SUPPLY

SCAN POSITION

SCAN POSITION

— > — >
1CH 16 CH 1CH 16 CH
[TOP VIEW] [TOP VIEW]
CROSS-TALK RATIO (%)
100 3.0 0.6 0.2 0.1
2.7 100 3.0 0.6 0.2
0.8 29 100 2.9 0.6
0.3 0.8 29 100 2.9
0.1 0.3 0.8 3.1 100
* Supply voltage -800 V
Cross-talk
Area B/ Area A x 100
H7260 series is equivalent to H10515B series.
® Resistance programming
PMT MODULE POWER SUPPLY

O+11.5Vto+15.5V

GND (BLACK)
LOW VOLTAGE INPUT (GREEN)

OGND

Veon INPUT (WHITE)
Vref OUTPUT (BLUE)
GND (BLACK)

SIGNAL OUTPUT

E

« Adjust the control voltage to adjust the sensitivity.

O-11.5Vto-15.5V

+2.0Vto

+3.2V

« Electrically insulate the reference voltage output.

Linear multianode PMT assemblies and PMT modules

OGND

O +11.5Vto+15.5V

LOW VOLTAGE INPUT (RED)

GND (BLACK)
LOW VOLTAGE INPUT (GREEN)

OGND

Veon INPUT (WHITE)

Vref OUTPUT (BLUE)

GND (BLACK)
SIGNAL OUTPUT

E

MONITOR O

v

| —yy w—

%

O-11.5Vto-15.5V

POTENTIOMETER ™
(100 kQ Max.)

*1: When using a potentiometer to adjust sensitivity,
monitor the control voltage so that it does not exceed

+3.6 V (H11459 / H11460).



‘ Related products for PMT assembly

HAMamarg,

AT ragen .
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—

High voltage power supply module High voltage power supply module

C10940-03 C13890-15

® Max. output voltage :-1200 VvV ® Max. output voltage :-1250 vV

® QOutput current :0.6 mA ® QOutput current :0.6 mA

@ Input voltage :+5V+0.5V @ Input voltage :+11Vto+16V
e Dimensions (WxH xD) :15x18x15mm e Dimensions (WxH xD) :46x24x12mm
@ Ripple noise (peak to peak): 50 mV @ Ripple noise (peak to peak): 38 mV

® Weight 7749 ® Weight :28.3¢g

High voltage power supply module
C11152,C11152-01

® Max. output voltage :-1500 vV
@ Qutput current :1TmA
@ |nput voltage :4+15+1V(C11152),+12 £ 0.5V (C11152-01)

e Dimensions (WxH xD) :41x10x41 mm
e Ripple noise (peak to peak): 5 mV (> 5 kHz), 8 mV (= 5 kHz)
® Weight :38¢

Linear multianode PMT assemblies and PMT modules 13
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/\ WARNING ~ High Voltage ~

The product is operated at high voltage potential. Further, the metal housing of the product is connected to the photocathode (potential) so
that it becomes a high voltage potential when the product is operated at a negative high voltage (anode grounded).

Accordingly, extreme safety care must be taken for the electrical shock hazard to the operator or the damage to the other instruments.

* PATENT: USA Pat. No. 5410211 PATENT PENDING: JAPAN 12, USA 8, EUROPE 9
HAMAMATSU PHOTONICS K.K. www.hamamatsu.com

Electron Tube Division
314-5, Shimokanzo, Iwata City, Shizuoka Pref., 438-0193, Japan, Telephone: (81)539/62-5248, Fax: (81)539/62-2205

U.S.A.: HAMAMATSU CORPORATION: 360 Foothill Road, Bridgewater, NJ 08807, U.S.A., Telephone: (1)908-231-0960, Fax: (1)908-231-1218 E-mail: usa@hamamatsu.com

Germany: HAMAMATSU PHOTONICS DEUTSCHLAND GMBH.: Arzbergerstr. 10, 82211 Herrsching am Ammersee, Germany, Telephone: (49)8152-375-0, Fax: (49)8152-265-8 E-mail: info@hamamatsu.de

France: HAMAMATSU PHOTONICS FRANCE S.A.R.L.: 19 Rue du Saule Trapu, Parc du Moulin de Massy, 91882 Massy Cedex, France, Telephone: (33)1 69 53 71 00, Fax: (33)1 69 53 71 10 E-mail: inffos@hamamatsu.fr

United Kingdom: HAMAMATSU PHOTONICS UK LIMITED: 2 Howard Court,10 Tewin Road, Welwyn Garden City, Hertfordshire, AL7 1BW, UK, Telephone: (44)1707-294888, Fax: (44)1707-325777 E-mail: inffo@hamamatsu.co.uk
North Europe: HAMAMATSU PHOTONICS NORDEN AB: Torshamnsgatan 35, 16440 Kista, Sweden, Telephone: (46)8-509-031-00, Fax: (46)8-509-031-01 E-mail: info@hamamatsu.se

Italy: HAMAMATSU PHOTONICS ITALIA S.R.L.: Strada della Moia, 1 int. 6 20044 Arese (Milano), Italy, Telephone: (39)02-93 58 17 33, Fax: (39)02-93 58 17 41 E-mail: info@hamamatsu.it

China: HAMAMATSU PHOTONICS (CHINA) CO., LTD.: 1201, Tower B, Jiaming Center, 27 Dongsanhuan Beilu, Chaoyang District, 100020 Beijing, P.R. China, Telephone: (86)10-6586-6006, Fax: (86)10-6586-2866 E-mail: hpc@hamamatsu.comcn  TPMH1325E04
Taiwan: HAMAMATSU PHOTONICS TAIWAN CO., LTD.: 13F-1, No.101, Section 2, Gongdao 5th Road, East Dist., Hsinchu City, 300046, Taiwan(R.0.C) Telephone: (886)3-659-0080, Fax: (886)3-659-0081 E-mail: info@hamamatsu.com.tw ~ AUG. 2023 IP






