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v At small-x, the gluon density should lead to non-linear and
saturation in CGC(Color Glass Condensate) theoretical model.
— understanding initial state of heavy ion collision.

v Direct photon measurement is needed at forward region.
— discrimination between direct photons and decay photons.
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‘ absorber ‘ LG layer ‘

L GL (Low-Granularity Layers)

« 1 x 1 cm? Si PAD detector

« Si + W sampling calorimeter

* a LGL module is composed by four
layers (summed readout)

 for energy measurement

¥ [ GL prototype
M/ (Oak-Ridge national
| laboratory / Tsukuba group)

HGL (High-Granularity Layers)

 particle counting calorimeter

* Monoclinic Active Pixel Sensors(MAPS)

* prototype : 30 x 30 um?

* for discriminating between decay
photons and direct photons

HGL prototype
(Utrecht Univ.)
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MAPS
Monolithic Active Fixel Sensors
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CMOS Sillicon Sensor
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Y energy measurements by
particle counting
v chip level threshold setting
— remove firing pixels
(more methods are needed)
v sequential row readout

Single Chip structure

v19.2 x 19.2 mm?

v 640 x 640 pixels

v 30 micro pitch

v 4 channels (160 column)
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Set up at CERN-SPS in Sep, 2016

Scintillator

(trigger)

LGL1 LGL2 LGL3 LGL4

Q3

11.92(cm)

Qo

-1.92(cm)

Q2

6/21 8 \1'2 16 >olepth(Xa.)
HGL1 HGL2

a module of HG Layer

- 38.4 x 38.4 mm#?
- 1280 x 1280 pixels

1.92(cm)

Q1

-1.92(cm)

v a HG layer contains four single chips

— one module = four pickle sensors

Y located at 4Xo and 8Xo Iin this experiment
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Transverse shower profile
v show the difference of shower density.

v Moliere radius ~ 10.5 mm is measured.
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v Number of hit pixels is depending on beam energy.
Y large offset and worse resolution can be seen.
— lack of longitudinal depth in case of two layers set up.



fluctuation of AGx,y is caused by
each layers’ resolution.
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Y Project 2D hit map to x and y axis.
— the value of center of maximum bin is
defined the center position of hit.
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Number of occurances

Number of occurances

1. Straight Beam Select

v gap of two layer’s center of gravity
— AGyy = Gy /"6L2 - Gy HOLT

v Straight beam — |AGxy - u| < 30
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2. RMS cut

v RMS(Root Mean Square) of hits map
— RMS = (RMSy?2 + RMS,?)

v RMS Cut — |RMS- | < 30
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3. Nhit cut
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1.Straight Beam Select
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2.RMS Cut

3. Npit Cut
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Reference data (Utrecht Univ.)



The fully digital prototype

Ei = . 24 layers ->28 X,

' = 4 chips per layers -> 96 chips
39 M pixels
Compact design 4x4x11,6
cm?®
Moliere radius: Ry= 11 mm
Raw data rate 61 Gb/s
managed by several FPGA (b.
Fehlker et al., 2013 JINST 8 PO3015 )
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Discrimination stage

— O-suppression stage

charge collecting
diode

* Monolithic Active Pixel Sensors: Mimosa (IPHC Strasbourg)

e here: MIMOSA23 (PHASE 2) chip size 19.5 x 21 mm?
e rolling shutter: 640 ps total RO time actvoares | i
* digital readout Z:: 3604: ;(06;;

e |ikely algorithm for real detector:
on-chip hit count in macro pixel of 1 mma2,

for 30 um pixels equivalent to 10bit analog value
o2



Event Display

 single event (244 GeV) with pile up (!)
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Energy Linearity and Resolution
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resolution defined as
width of residuals
between

— layer O cluster position
and

— shower center of
gravity from layers > 0



Shower Profiles

 Hit densities as a function of radial distance for different
layers (i.e. shower depth)
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