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a personal view based on activities of current division members
5 FE 5B i

Continue Detector Developments

e Develop PPDs in close linkage with other TCHoU Divisions
® Innovative detectors in TIA framework
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ALICE Focal 2
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History of the Universe Seminar Series 2018
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Tomonaga Center for the History of the Universe Workshop Feb 4-5, 2019

Division for Development of Photon
and Particle Detectors

KB FEtRIERAR M

Plenary Session (9:30-11:35, Feb 5, 2019 @B110 Lab for Adv Research B1101)

20 min each including discussion SO
9:30- 9:50 Development of Silicon-on-Insulator Monolithic Pixel Detector (Hiroki Yamauchi)
9:50-10:10  Low-Gain Avalanche Detector for 4D Tracking (Sayaka Wada) LGAD
10:10-10:30 100-GHz band continuum observations using the MKID camera for the

Nobeyama 45-m telescope (Yosuke Murayama) MKID

10:30-10:50 R&D of FIR quantum photo-sensors based on STJs for COBAND (Yuji Takeuchi)
10:50-11:10 ALICE Focal Project (Norbert Novitzky) Focal ST
11:10-11:30  ATLAS Pixel Detector for the HL-LHC (Kazuki Uchiyama) ATLAS pixel
11:30-11:35  ATLAS Strip Detector for the HL-LHC (Kazuhiko Hara) ATLAS strip
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Midde Si_ T PSR s ST 2 A (FPIX)
| T 7 —|— A ILC (SOFIST)
P" Buried-N Buried-P p: " = - (bench, beam tests)
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e ‘1 1 FNAL

2018 Feb/Mar (SOFIST2, INTPIX4)
2019 Feb/Mar (SOFIST3, INTPIX7)

Back Plane Radlahon

(X-ray, Electron, Alpha, Charged Particles, ...)

K. Hara et al., Development of Siliemminsulator Monolithic Pixel Devices

S. Ono et al, Monolithic Pixel Sensor with Fine Spaame Resolution Based on Siliaminsulator Technology for the ILC Vertex Detector
D. Sekigaweet al., FinePixelDetector FPIX Realizing Sukcron Spatial Resolution Developed Based e68GDTechnology

K.Hara et al. Radiationhardness of silicenn-insulator pixedevices

I. Kurachiet al., Investigatiorof radiation hardness improvement by applying bgeke bias for FEBOIMOSFETSs

T. Tsuboyamaet al, R&Dstatus of SGbased pixel detector with 3D stacking readout

S. Ono et al., Developmarfta monolithic pixel sensor based on SOI technology for the ILCdeteetor

M. Yamada et al, Developmeoit monolithic pixel detector with SOI technology for the ILC vertex detector
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2018/12/8 s Workshop for development and applications of fast -timing
semiconductor devices SW vM40394dNV
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S. Wada et al., Evaluatiai characteristics of Hamamatsu leyain avalanche detector
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Early Universe
LHC Experiments
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~170 MeV—

Critical Point

Hadron Gas

_~Vacuum

Color/

Superconductor

Nuclear /
Matter N&utron Stars

900 MeV
Baryon Chemical Potential

(2019~202)

inner Time Projection Chamber (iTPC)

increase rapidity acceptance
with particle identification and
with better event characterization

Hrgh temperature hlg[’FdenSIty
Quark GIuon Plasma
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{ RUN17 | 500 GeV p+p STAR detector upgrade for BHS

54 GeV Au+Au

RUN18 | 200 GeV Zr+Zr, Ru+Ru
27 GeV Au+Au
Fixed-target test run

RUN19 | 14.5-20 GeV Au+Au

RUN20 |7-11 GeV Au+Au Wi = sz |

RUN21 | Fixed-target runs et

iTPC ERD

upgrade

Sector

Support—Wheel

TPC inner sector readout
with more segmentation

Endcap Time-of-Flight
(eTOF) from FAIR-CBM

Fixed-target mode




g¢ Tomonaga Center
oo @ for the History of the Universe

(-]
-

-
w

ALICE Forward Calorimeter
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High resolution (peV) atomic spectroscopy
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Number of detector modules

Sensitive area (width x height) [mm?]  168.7 x179.4

Pixel size [um?] 172 x 172
Total number of pixels (horiz. x vert.) 981 x 1043 = 1,023,183

DECTRIS

Gap between modules (horiz./vert.) 7* /17
[pixel], *plus 1 pixels horizontal gap
on each module

Inactive area [%] 7.8%

Defective pixels <0.1%
Maximum frame rate [Hz] 500

Readout time [ms] 0.95
Point-spread function 1 pixel (FWHM)
Threshold energy [keV] 8-40
Maximum count rate [phts/s/pixel] 1-107

Counter depth 20 bits (1,048,576 counts)
Power consumption [W] 165
Dimensions (WHD) [mm?3] 265 x 286 x 455
Weight [kg] 25

Module cooling Water-cooled
Electronics cooling Air-cooled

External trigger / gate 5VTTL
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Measured intensity of pixel [arb. unit]
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ATLAS HL-LHC, ALICE Focal, STAR upgrade)
TIA KEK SOI, LGAD)
TIA+CUP/IBS (COBAND)
A
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