WIDE DYNAMIC RANGE
HAMAMAYTSW  pHOTOMULTIPLIER TUBE MODULES

PHOTON IS OUR BUSINESS H13126_01/_02/_03

This is a wide dynamic range photomultiplier tube module
with 3 signal outputs. One of these outputs is digital (photon
counting) for detecting single photons level light and the
others are analog for detecting more intense light. By bring-
ing together these three results measured at the same time,
a dynamic range of 10 orders of magnitude can be achieved
at pulsed input light conditions.

Y FEATURES

@®Maximum counting rate: more than 5 x 10! s-1
@®DC to 20 MHz bandwidth

@Compact body

@®Low dark count type

¥ APPLICATIONS

@®Atmospheric LiDAR
@Fluorescence measurement
@Chemiluminescence measurement

Figure 1: Typical spectral response Figure 2: Block diagram
100 : = = o e e ‘
! w |
I/ — s e — ! l\ COMPARATOR 1 PHOTON COUNTING

= I
2 /4 N : ml AMP + puLse | +  OUTPUT
< /[, J\ '5\, =40 \,./\ | Photomultiplier tube l/ _ SHAPER X JL
E 4 Zaip SN ! | POSITIVE LOGIC
) N0 TYPE N | !
S > : ] vl | w I ANALOG OUTPUT
£ LZ> 02 TYPE sol\ ! ! (Low range)
9w \ ‘ ! ! g
z0 2\ l ‘ e
ok v ‘ HV POWER SUPPLY l/ | +3Vorless
= =t 1
gl | ! VOLTAGE DIVIDER f =20 MHz | ANALOG OUTPUT
é E l:‘ |‘ : Vcont Vref 3-' | (High range)

E 2
E < "n\\ | : +3 Vorless
]
89 o | 1 LN f =20 MHz !
I ot t-—oo0—— -ttt -
= ru |
< 1
© & Veont
con . .
| —— CATHODE RADIANT SENSITIVITY Low Level Discri
- - - QUANTUMEFFICIENGY 3 Vcont SwW Vcont monitor 15V Monitor
0.01

100 200 300 400 500 600 700 800
WAVELENGTH (nm)

Figure 3: Measurement region
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Informanon furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions. Specifications are
subject to change without notice. No patent rights are granted to any of the circuits described herein. ©2022 Hamamatsu Photonics K.K.
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¥ PRODUCT VARIATIONS

Type No. Spectral response Photocathode Window material Features
H13126-01 300 nm to 650 nm Low noise bialkali Borosilicate glass | For visible range, Low noise
H13126-02 200 nm to 650 nm Low noise bialkali UV glass For UV to visible range, Low noise
H13126-03 200 nm to 650 nm Low noise super bialkali UV glass For UV to visible range, High QE, Low noise
¥V SPECIFICATIONS 12570,
Parameter -01 \ -02 \ -03 Unit
Input voltage +15 V
Maximum input current (at £15V) +200/-50 mA
Effective photocathode area 22 mm
Spectral response range 300 to 650 200 to 650 200 to 650 nm
Wavelength of maximum sensitivity 375 375 375 nm
200 nm — 4.3 x 104 5.5 x10*
PMT
300 nm 1.3 x 105 2.5x 10° 4.4 x105
Typical count sensitivity 400 nm 3.1x10°% 3.1x10° 5.4 x 10% s1-pW-1
500 nm 1.9 x 10° 1.9 x 10° 3.1x 105
600 nm 4.8 x 10* 4.8 x 104 6.7 x 104
Count linearity 5 x 106 s
Photon counting Dark count (Ty;?.) v 50 s’
output Output pulse quth 8 ns
Output pulse height 2.5 \"
Recommended load resistance 50 Q
Count-analog conversion factor 1V/4x108s! —
Frequency bandwidth DC to 20 MHz
Low range Maximum output signal +3 (at 1 kQ load) \
analog (AMP) output | Output offset +1 mV
DC linearity @ 2.5 %
Output impedance 50 Q
Count-analog conversion factor 1V/1.7x 10" g1 —
Frequency bandwidth DC to 20 MHz
High range Maximum output signal © +3 (at 1 kQ load) \Y
analog (AMP) output | Output offset +1 mV
DC linearity @ +20 %
Output impedance 50 Q
Operating ambient temperature +5t0 +40 °C
Storage temperature @ -20 to +50 °C
Weight 400 g
Cable length 1000 mm
NOTE: (DMeasured after 3 h storage in the dark.
(@Total 10 digit linearity of photon counting to analog output is within 20 %.
(3Pulse output only when 40 mV or more.
(#No condensation
¥ CONVERSION TABLE TO COUNT VALUE
Analog output / Low range Analog output / High range
Analog output (V)| Count (s™') |Frequency (MHz) | Count at 50 ns Analog output (V)| Count (s'!) |Frequency (GHz)|Count at 50 ns
3 1.2 x10° 1200 60.0 3 5.1 x 10" 510 25500
2 8 x 108 800 40.0 2 3.4 x 10" 340 17 000
1 4x108 400 20.0 1 1.7 x 10" 170 8500
0.5 2x 108 200 10.0 0.5 8.5x 10" 85 4250
0.1 4 %107 40 2.0 0.1 1.7 x 1010 17 850
0.05 2 x 107 20 1.0 0.05 8.5 x 10° 8.5 425
0.01 4 x 108 4 0.2 0.01 1.7 x 10° 1.7 85
0.005 2x 108 2 0.1 0.005 8.5x 108 0.85 425
0.001 4 x10° 0.4 0.02 0.001 1.7 x 108 0.17 8.5

Example) ADC sampling rate: 20 MHz (50 ns)

- Analog output = 2.25V

— Count data = 44.0 (2.2 V) + 1.0 (0.05 V) = 45 count / 50 ns

Example) ADC sampling rate: 20 MHz (50 ns)

- Analog output = 1.75V

— Count data = 14 450 (1.7 V) + 425 (0.05 V) = 14 875 count / 50 ns
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Figure 4: Dimensional outline (Unit: mm)
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located at the opposite side
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