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ICCD 132 H i o 5K

Trigger Counting | Detection |Detection | Detection
Threshold | Rate Efficiency | Efficiency | Efficiency
(GeV) (Hz) (200 frame) | (500 frame) [ (1000 frame)
20 300 42% 63% 78%

30 100 70% 85% 92%

90 50 83% 92% 96%

AT RAFE ) R R A%, 1CCD 132 H iR 20K 21 1000.
ICCD FENLE PH ZZ YEHLET S VEIH,  H B5A2 AT 1 400k FAEHL .
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- cell MIP response (LYSO, 3cm cube) ~ 30MeV

- cell MAX Energy deposit response(PeV shower) ~ 20TeV
. dynamic range = 20TeV / (1/3 MIP) = 2 x 10°

« model 1

* model 2
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2 X2X4 Csl(Na) module 24 fibers with number 24 fibers fixed on a
2.5cm X 2.5cm X 2.5cm micropore plate

Fibers coupled to Il through ICCD system and Schematic presentation of
fiber Optical taper cosmic ray counter cosmic ray test 25
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70
60 Sigma/Mean = 14%@ 84MeV

50

40 Csl(Na) :
1MIP/cm=5.62MeV/cm

1MIP for cube 2.5 cm = 14 MeV
zl 1MIP in six crystals = 84 MeV
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Energy resolution of MIPs in six crystals

Display of a typical cosmic muon event passing through six crystals read out by ICCD

Energy resolution meet
the requirement of HERD
to e/y.
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HERD [4]BA

e Current Chinese member institutions
— Institute of High Energy Physics, China
— Purple Mountain Observatory, China
— Xi‘an Institute of Optical and Precision Mechanics, China
— University of Science and Technology of China

e Current international member institutions (tentative)
— University of Geneva, Switzerland
— Universita di Pisa and INFN, Italy
— |APS/INAF, Italy
— University of Florence and INFN Firenze, Italy
— University of Perugia/Trento and INFN, Italy
— University of Bari and INFN, Italy
— KTH, Sweden




1st HERD workshop, Oct.17-18, 2012, IHEP, Beijing
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Back Up

Linearity study of image intensifier
. The gain of Il'is 30

-PMT1
Fiber+
| Plus Generator LED }—x_
PMT2

18mm diameter Image intensifier Schematic presentation of the test

LED : wave length 505-510nm, close to WLS output light
Fiber: 0.4mm diameter quartz fiber

PMT1: test detector

PMT2: monitor the stability of the LED

LED and quartz fiber
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% 390 a00 600 @oo 03 10000 20000 30000 40000 50000

1000
Input (P.E.) Input (P.E.)

Fitting data from 10 P.E. to 1000P.E. , and then extrapolated the fitted cure to 50000 P.E.
The divergence at 20000 P.E. and 50000 P.E. is 20% and 25% respectively.
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Linearity study of ICCD prototype

The test setup is identical
to the linearity study of
image intensifier, one fiber
used to test the ICCD,
another used to monitor
the stability of the LED

The fiber image in the ICCD

51000

£ 900

3

© 800
700
600
500
400
300
200

100

= condition 1

condition 2

In condition 1, the gain of Il is 1.5e5, the
linearity range of ICCD is 100.
In condition 2, the gain of Il is 1.0e4,the
linearity range of ICCD is 300.
= Il with lower gain can obtained larger
00 ~""500 1000 1500 2000 2500 3000

input (P.E.) linea rity.
Linearity of the ICCD prototype with different Il gain

In linearity study of Image Intensifier and ICCD, the PMT’s non-linear response is not exclude,
this issue will be studied in future. 31



Silicon Tracker-Converter

* Integrated Tungsten converter plates into a tracker with Si strip detectors
— vy converts in W plate to ete™ - detected in subsequent Si detectors
— Unambiguous identification of y—ray, superior pointing resolution

» Silicon tracker-converter successfully used in AGILE and Fermi/LAT
— Became standard design of y-ray space telescope

* Silicon strip detectors is a mature technology, including space applications
— PAMELA (2006), AGILE (2007), Fermi/LAT (2008), AMS-02(2011)
— Excellent performance, well beyond the typical 3 year design lifetime

DAMPE

ko Fermi/LAT

150%150 cm?



|CCD system

Gating:
a crucial feature of high
speed ICCD cameras

shutter is open

If the voltage U, between
photocathode and multichannel

trigger plate is negative, the
photoelectrons are accelarated
FFota towards the multi channel plate.
Image Relay cathode This means that the shutter is
intensifier coupling _ _ open.
(shutte[jl lens Video unit

shutter is closed

Gating Elgctronics HY Power
CFU B

If the voltage U, is positive, the
photoelectrons are kept at the
photoathode, thus the shutter is
closed

"No trigger

Fhoto
cathode
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