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What to detect?

|SCMOSisthe
calorimeter’s readout
system of HERD.

About 7500 cubes of LYSO crystals,
2 outputs for every LYSO crystal to ISCMOS
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What to detect?

I Decay time of LY SO: 40ns

I Frequency of events: random

I Emission Wavelength of fiber: 450nm~600nm
I Diameter of fiber: 0.3mm

I Numerical Aperture of fiber : 0.74
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What to detect?

Requirements:

I Spectral response range: 450nm~600nm
I Energy resolution: 1% @200 GeV

I Max framerate: > 500fps

I Dynamicrange: >5X10°
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Why we choose |SCM OS?
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Why we choose |SCM OS?

Intensity , %
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Why we choose ISCM OS? < é%

Why’s SCMOS?

Low noise
100
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_ 50
resolution 'A'O; frame...
20

0

Large view L\) High QE

Wide
dynamic...

Advantage of previous generations of CMOS, EMCCD and CCD-based sensors,
SCMOS is uniquely capable of simultaneously offering:
>¢ Extremely low noise ¢ Rapid frame rates

»¢ High quantum efficiency (QE)
»¢ Wide dynamic range ¢ Large field of view

>¢ High resolution
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|SCM OS Development review < {%

# 2012-optical relay

 Merits: good resolution, no contact with detector

» Demerits: Low transmission efficiency, too larg size and
weight

2013-taper coupled 1 gen.

i< « Merits: higher transmission efficiency, small size.

- » Demerits: worse distortion, need contact, CCD window is
~ hard to remove.

2014-taper coupled 2 gen.

* Merits: smaller size and lower weight
» Demerits: CCD window is hard to remove. Frame frequency
is low

2015-taper coupled 3 gen.

Merits: CCD window with no window,. Frame frequency is ok
Demerits: without electronic shutter. Pixel size is too large.

=== 2017-taper coupled 4 gen(IsCMOS).
== Merits: have electronic shutter, low noise, thermal control,
~ better coupling technology

Demerits: not full use of focal plane, mass data
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Beam test

2017.10.02-11.01 done

Beam test at CERN successfully.

Energy resolution 1.3%@200 GeV

Reconstructed spectrum of 200 GeV electron
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I Improve electronic design---more sensitive, faster response, less noise
and stronger data processing capability.

| mprovement of IsCMOS 2018

I Improvel .l .---design a new High-Voltage-Unit with super stabilization
to avoid unexpected noise result from unstable high voltage source.
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| mprovement of IsCMOS 2018

I Enlargethe active area of the input size to contain 500 WSFs(two
optical taper).

I Adjust the parametersof optical taper and coupling technology to
Improve energy efficiency.

Aluminium shell Glue
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Design for the payload

Energy transmission efficiency

Size of Selected Devices M40, 7

Fiber interva Tape LM

[, Gk#*1. 5k
S0 ps
AR kel s/ F i by

Performance of Selected
Devices

Number of Coupled WLSF

e Taperl: ¢92 (2.3:1)
{ Taper2: ¢40 (1.8:1)
Total ratio:  4.14:1
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Design for the payload 3 {9

I The design of layout number of
Optl Cal fl beI’S e the I npUt Active area af the inpuf widow

Taper(92mm) is about 3844. The / Wavelength Shifting Fibers

distance between each fiber is
1mm at the input surface of first

optical fiber.

3844 fibers per camera, fps. 500, fiber| | S

distance: 1Imm, dia. of fiber: 0.3mm
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Design for the payload

I Size: 300mm(W)* 300mm(H)*400mm(L)
I Weight: ~12kg
I Power consumption: ~9mW/channel

electronic connectors and thermal exchange pads
located in front panel

Titanium holder of
Taper 1

Clamping Nut

Titanium holder of 1.1.

Slamping Nix : Titanium holder of

Taper 2 Mutilayer Thermal PCB Boards Side Covers
Adjusting Pad Insulation i >

Spherical Adjusting Pad

Titanium holder of  Heat Exchange
Detector Area

SCMOS

High Voltage
module of 1.1.

Structure 2

Fiber Taper Coupling Component
Primary Frame
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Design for the payload & <

|mprovethe performanceof ISCMOS
I Customized SCMOS and |.I. make dynamic range of ISCMOS =5E3
I Choose Phosphor Screen with faster decay time(P24— 100us)

Pore Activation via Atomic Layer Deposition (ALD)
Example; \
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Design for the payload

I Cooling SCM OS passively by high effective heat exchange
tube, which is connected with the cooling plate of HERD.

Thermal control in 2017 test
Taper

Theraal coupling unit -
exchange tuba

Multi—layer

COATINE OULE] de

chel |

Connect to the cooling plate
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Design for the payload <y é%

PLimited by lifetimeof 1.1., the cameraswill be replaced on the orbit.
I Thewhole structure of | SCM OS should be easy to replace.

I Connector (including mechanics, €lectronics, data transmission and ther mal
exchange) should be simple and reliable.

I How to coupling with WSFs and how to lock and unlock rapidly and
reliably for astronaut?

Need more cooperation with other teams!

Quick lock
unit
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Next to do

I Last beam test in CERN in 2018
I Detailed design of ISCMOS for payload
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