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Development of a new large area photodetector with optical amplification

lijima, Toru

13,200,000 3,960,000

PMT
10

1.1 ns

We have developed a new large area photodetector with concept of optical amplifica
tion. A photodetector based on this concept has advantage in its fast response and simplicity in the struc
ture, which potentially provides a cost-effective ways to instrument large volumes with 0(10 5) photodetec
tors in the next generation neutrino experiments. Some 8-inch prototype photodetectors have been produed a
nd tested. Typical photo-gain factors of about 3 and time eolution of 1.1ns (FWHM) have been obtained.



20
Incident photon
3 Photocathode
Photoelectron
Sl
015 J-PARC  T2K I ﬂ -r
O intillat
CP scintliator Al back
MPPC/
Si-PM L Light guide
CP
PMT
10
PMT
2010 0.5
o
[
[
o
PMT
o
o
PIC
Proximity Image Converter
G-APD
J9758
12KV 2.5
500ps(FWHM)




12kv 3
3 1ns 10kvV
10kV - 12kV
-25
s 3fF
°
2.5;—
= red:w! light guide
1_5:_ —4— lightguide20mm
© osk w/o light guide
203mm ¢ 180mm o —
400nm E. 4 5 6 7 8 9 10 ‘:.ITHV‘(ﬁV)
20%
12kv
J9758
500ps  90% — 10% [10.0kV LIT No.5 gain Dis 10mm |
H6533

=

+ "
Photocathgde Sensor (H6533)

iy

s

-80 -60 -40 -20 0 20 40 60 80
mm

FWHM

1.1ns

transit time spread
H6533PMT c




c~170ps, 1~
900ps

wco- 82.031"sqrt(1/(adc0- _ 102))- 549.589 | run20958
ENtries 406

2250 Mean -226.6
§ RMS 61.19
k4 %2/ ndf 185.7 /142

e A 169.9 + 2.9

< 6.846 + 0.239
34.44 +0.49
-270.4 + 0.2

3952+ 0.73 |

100 200
TDC(25ps/count)

MPPC
° 67 2012 3
[ ) Open Meeting for the Hyper-Kamiokande
Project 2012 8
® 8th International Workshop on Ring

Imaging Cherenkov Detectors (RICH 2013)
2013 12

1
Toru lijima, “ Status and perspectives of
vacuum-based photon detectors” , Nuclear
Instruments and Methods A 639, 137-143
(2011)

67 2012 3 25

Toru lijima, “ Development of a Large Area
Photodetector with a Fast Phosphor Anode” ,
Open Meeting for the Hyper-Kamiokande
Project, 2012 08 21 2012 08
23, Kavli IPMU

Toru lijima, “ Development of a Large Area
Photodetector with a Fast Phosphor Anode”
8th International Workshop on Ring Imaging
Cherenkov Detectors (RICH 2013), 2013 12

02 2013 12 06 , Hayama, Kanagawa,
Japan

http://ww.hepl.phys.nagoya-u.ac. jp/pub
lic/new_hadron/index.html

€
11JIMA, Toru

)

€))



