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e Si/W calorimeter for ALICE FoCal upgrade

e Pre-shower for PHENIX MPC EM-cal

e Calorimeters for new Jet detector at RHIC (sPHENIX)

e Event Plane Detector, iTPC and Fixed target mode for STAR-BES2

e MRPC(multi-gap resistive plate chamber) for High-resolution TOF

e RICH(Ring-imaging Cherenkov) detector for J-parc Heavy-lon experiment

e MAPMT(multi-anode PMT), MPPC(multi-pixel photon counter), drift-chamber
e TRD-fast readout, GEM-TPC upgrade, MFT upgrade for ALICE
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ALICE FoCal upgrade

FoCal-H
for forward photon and piO \
W/Si sampling EM-calorimeter N,

Moliere radius ~9mm —— H '

—h | =]

Radiation length ~3.5mm/layer

:

-

T I

L

pad-segments
¥ TR =S
oE front view

yiem) 190
/‘V —__ zfem)
05 110
tungsten layers 10 y

=3.5mm thickness

LGL

low granularity high ixel-
2 igh granularity pixel-layers
pad-layers =1cm”, effectively =1 mm?
longitudinally summed read-out boards lixely using MAPS

in segments for pad segments
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HGL

e

LGL : low granularity layer
1x1 cm? Si-pad
Analog read-out per 4 layers
5 LGL modules

HGL : high granularity layer
25x25 um? CMOS-pixel (MAPS)
digital sum (40x40 pixels)
1x1 mm? effective cell per 1 layer
2 HGL modules
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4-layer LGL module

Adhesive Detector
Adhesive

‘4// spacer

Flex
circuit

Tungsten

Tungsten

Detector

Gasket

Flex tail

Summing
board

I Pins first align flex tail & gasket \ Screws compress
with tungsten plate, then align contacts on flex tail
assembly with summing board & summing board
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test beam experiments

T4-H8 beam line

e Sep-Oct/2014 at PS #ARS - 20144118

e Nov/2014 at SPS
b OCt/ZOlS at PS,SPS rate ~300Hz

FURK. RIESAE
MIERAT K, fRELAE
ik (H26FE EE TR
Pk (H26EEZEH )
B (H27FEEE LR

Data flow chart

El/ZEA=27A&

- APV25-S1 chip

*128ch. 40MHz(25nsec) DY T4
"RAHLBHUEEZASET
Low Gain(1/16) or High Gain(1/1)
DYIYEZH AT RE

-S RS(ScalabIe Readout System)

-> ADC board
12 bit ADC
Sport(EH168)DAPVERIBFERAHL

-> FEC board

ADCHBEDN TE-HHRE
nE4370 kTR
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IR)LF—:30~100GeV

SPS test beam experiment

LGL+HGL

1x1cm? 10x10cm?
scintillator

Beam
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The MPC-EX Detector

A combined charged particle tracker
and EM preshower detector —dual
gain readout allows sensitivity to
MIPs and full energy EM showers.

EPC-EX (pre-shower)
in front of MPC (EMcal)
at RHIC-PHENIX

* 79 rejection (prompt photons)
* 7° reconstruction out to >80GeV
* Charged track identification

3.1<n<3.8

Central Magnet

ZDC Nortl
-

Minipad Sensors o
LTI ‘l‘ 5

<——— Siminipad sensor

n

LTI ,IIIIIII{

_ I =||||||f
Dusl 5vx-4 Readout card ([T

Side View North

CLLLLELCRERELE T

Cross-Section View:

[TTTTTTTT

Tungsten
2mm
Minipads BERRBRBRRERER
(XorY) : :
n ‘BB R R \ 1.8mm x 15mm
Y
~50mm
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A new RHIC Jet and Upsilon detector (sPHENIX)

o -4-": “Quter HCal
: Solenoid

Inner HCal
EMCal
P

GEANT4 simulation

-  EMCAL Tungsten-scintillating fiber
— Anx A¢p =~ 0.025 x 0.025
— 96 x 256 readout channels
— EMCal o/E < 15%/,JE (single particle)
- HCAL steel and scintillating tiles with
wavelength shifting fiber
— 2 longitudinal segments.
— An Inner HCAL inside the solenoid.
— An Outer HCAL outside the solenoid.
— AnxAdp =~ 0.1 x0.1
— 2 x 24 x 64 readout channels
— HCAL o /E < 100%/,JE (single particle)
- Readout with solid state photodetectors
(silicon photomultipliers) SiPM readout
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Detector Developments for BES II
Beam Energy Scan
isila nner upgrade program - phase Il
vent 'lane | 'etector

TOF [

N/
Iy

8.

N\
» New forward trigger + vent lane etector 5 .
« Very important for flow and fluctuation analyses ’ ‘
— independent from main detector s,

— reduces systematics (non-flow, centrality)!

. upgrade

— increases TPC acceptance to ~1.5in
— improves dE/dx resolution
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Event Plane Detector
for BES2 at STAR

10 em

)

Beam
direction

Scintillator SiPM

Sim, Au+Au @ 19.6 GeV, 0%-45%

N, bins = 20, N, bins = mum hits) < 10% 1 E ®
100+ - Beam
- direction
Scintillator
§ o
. » Large area coverage
— plastic scintillator
- (fast, efficient, cheap)
-100-
» Silicon PhotoMultiplier (SiPM)

— for readout of tiles

— cheap, equivalent to standard
photomultiplier

X (cm)
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OQuter Field Cage
& Swupport Tube

iTPC upgrade
Imner for BES2 at STAR

Cage

full read-out of inner TPC part

LA\ )/ for wider eta-acceptance

NN \\)\\,
'\\\ Wﬂ Voltag
% \\\\\

Membrane
Duler Pade

8.2 mm x 19.5 mm
Tota) of 3,540 Puds
6.7 x 20mm Centers

B g radial
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Fixed target mode
at STAR

1 1| Tj

y [cm]
2
#
&
|
Ll

Fixed-Target Trigger:
* BBC-East
* Not-BBEC-West
+ TOFmult =130
+ top 30% centrality Au+Au
+ 10% Au+Al rejaction

Fixed Target
(z=210cm)

BBC-East ‘i}‘;éb.. N~ e [ BBC-West

a A f =173 N ' T HH . ,.'\.‘ ‘ A

.77 ---:;77‘\"1’L"~'ﬂ'"' b_r | ——— : o G ’ - —— Y _ :':

— nae e ] - — ] | c_
b iy ]
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Backup slides
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early universe
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RHIC beam energy scan program 3 ;
from phase | to phase |l £ P :
x ]
ﬁ H [~ )
~ 2016 2019~ e —
12 STAR/PHENIX(Prelim.)/ALICE Data _|
© W 62.4GeV g Quark-Gluon Plasma
~ | [ a .
z 39 GeV % 3 g ]
=SSN * 1 g _
™ | 0%-B5%; m=0! GeV ‘ 7
L net-proton, 10%-40% _
-~ 0.01— —",; —
° u
3 | ]
©
(0] S B D e B ERnrty —
Au+Au; |y|<0.5 )
c 0.4 <p,<0.8GeV (Published)
b= 0.4 <p <2.0 GeV (Preliminary) -
o BES-II |
iy
"qC'J‘ -
b I j

10

1
Z. Xu, ICPAQGP2015  \Sw (G&Y)
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SiPM (S12572-025P) MAPM (H7546A/B)
Effective Photosensitive Area 3 mm x 3 mm 18.1 mm x 18.1 mm
Spectral response range 320 — 900 nm 300 — 650 nm
Gain 5x 10° 3x10°
Supply voltage 68 V 800 V
Sensitive to magnetic field? No Yes

Photon Detection Efficiency (PDE) 35% ~25%
Time resolution 250 ps ~1ns
Dark count rate 1MHz few Hz
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