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Continue Detector Developments

@ Develop PPDs in close linkage with other TCHoU Divisions
@ Innovative detectors in TIA framework
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http://hep-www.px.tsukuba.ac.jp/TCHoU/LDPPD/

« 2019/3/8 BABTIAREFEHAS RSO LN, 20194 3 A 8 HICKHHESNET.

[(R—LX—="] link [HBEf] March 8 (Fri), 2019, 13:00-18:00 [#5PF] EPOCAL

« 2019/2/4-5 FEHPRAREZ>Y—HRSH. 20194F2H4H. S5HICHIE=NET,
[FAFRESR—LAR—=]  link
HE=EFOERRETYS 3> Z5HOFRIRICLLTOIDICITUNE I, (8% February 5 (Tue), 2019, 9:30-

11:35 [5Fr] #HEWREBE 1110 (O SA) Plenary Session

« 2019/1/28 (83 E 3 RXRREBY¥EHFREFAA—SY—HRS
TIABE T O S ARRHEESEE [HMNF(E L] THE LU TUWRE 30 3 A ciEEYEREF 1
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Workshop url CEEklICESH5)

poster

- 2018/12/8 [Workshop for development and applications of fast-timing
semiconductor devices|
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https://hep-www.px.tsukuba.ac.jp/cgi-bin/TCHoU/ws201902/ws.pl
http://hep-www.px.tsukuba.ac.jp/TCHoU/LDPPD/event/plenary2019
http://rd.kek.jp/project/soi/TIA19/1901_TIA3D.html
http://rd.kek.jp/project/soi/TIA19/kakehashi3-5.pdf
http://hep-www.px.tsukuba.ac.jp/TCHoU/LDPPD/event/LGADworkshopSummary.html
http://hep-www.px.tsukuba.ac.jp/TCHoU/LDPPD/event/HoUseminar2018.pdf
https://www2.kek.jp/URA/tiaacc4.html
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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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* TCAD simulation of LGAD
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ﬁﬁ* ' JE *u E * 3D fast timing sensors and related electronics
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* Summary and Prospects
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K. Hara et al., Development of Silicon-on-Insulator Monolithic Pixel Devices
S. Ono et al, A Monolithic Pixel Sensor with Fine Space-Time Resolution Based on Silicon-on-Insulator Technology for the ILC Vertex Detector
D. Sekigawa et al., Fine-Pixel Detector FPIX Realizing Sub-micron Spatial Resolution Developed Based on FD-SOI Technology
K. Hara et al., Radiation hardness of silicon-on-insulator pixel devices

I. Kurachi et al., Investigation of radiation hardness improvement by applying back-gate bias for FD-SOI MOSFETs

T. Tsuboyama et al, R&D status of SOI-based pixel detector with 3D stacking readout

S. Ono et al., Development of a monolithic pixel sensor based on SOI technology for the ILC vertex detector

M. Yamada et al, Development of monolithic pixel detector with SOI technology for the ILC vertex detector
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SOFIST: sol Fine measurement of Space and Time
SOFISTv2 for timing study
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S. Wada et al., Evaluation of characteristics of Hamamatsu low-gain avalanche detector




&, Tomonaga Center Workshop for development and applications of

#e0® forthe History o the Uriverse fast-timing semiconductor devices

a2l 25
EEA

B|BHHIBAZD
SNE

PETA it FA B/ 28 (ToF-PET
TRERT LA




KA Tomonaga Center

feperv  Low-gain avalanche detector

FNAL TestbeamZ R LN = FF ] 57 fiF BE 5T LGAD
3{EMDiodeZ i~ | B ZE 5 M S & R D 53 % He % 5T

o 60
Monitor Diode S wb ! ]
4 5 0 F (T{—T,) distribution
:./v*"ﬁ ! 40 E—
A 30 |
DRS4 VME § 0 o(T,-T,)=70ps
0E o1~50ps
0:r||r|r| R | . o | ooy
-200 0 200 400 600
Time Difference [ps]
— 60 ¢
£ 55 |
S 5o f
b= =
© 40 £
E 35 £
F a0 |
25 E 8°C
o0 Bt e b b 1
0 01 02 03 04 05 06 07 08 09 1

(Threshold Vol)/(Peak Vol) f

30psE USRI N fREEZ ZRK (FIH, 1857)
=T —%3(5GHz) M 5 BRI FE iE D ExadE b
=>HSEFRELATYT

Fermilab

Fle
4-charonl L0 Tort Board -

ﬁ 3 4 Sergoy Loe  dpr.25, 217
3.0
L &@/B
’




:: Tomonaga Center

f Hls;ort of the Universe Low-g a i n ava I a n c h e d eteCto r
LGAD

TCADIZ LB Gain—¥R1&E(ZENT=

=)

Eﬁ*ﬁ*ﬁLw E’”:(*DEH ﬂg ) 51{;. 92— 250V F‘:Itripseﬁa‘:
8 8 o —50|dm
7 7E--- - 200v- -t} '
TCAD/\°5>‘ REBEFBRICED T e LTS
J:j lvn .T.E : 4;_ .
2 35_ .......
TrenchlZ &5 E 1B 57 Bt - 5T ! 5 FL .
"""""""""’. . T 5m 1:}4?0—3{) ,l20 E—1I0 0 ot E3OIE40
— TrenchIC&HEBSEE | “1 - —" -.._i_._-—
T |
g c ¢ - .
. [ {3 spme o= | focused laser|Z &% BIE
| : L (KBB2£3%2017)
;
wl ] 0—41} =30 -20 -0 [i] 10 20 a0 40
s - x = ™ Pasition [wm]

> 2/20° M5 DFNALTHDTAME — L TEBH LS
o —EEl (UCSCILDH U T ILEELD)
> BARFEFEHI2019I2HEF




s@ Tomonaga Center RLTR /27
.0. Fort HistoryoftheUmverse V3 I/2

COBAND

FHER—1— U/ sERERR (COBAND) ICEITTZ
S —TCFIREDIZODBIGEIRRHIFDEHF

Nb/AI-ST) (DSOIFR{E;R IENZ O P85t

2018FEED/NATAMBEANAE—F U AERED B SOEREZDBIGEN . RILIEEERTF
(ST RILBIESIZREDEITAL

STIFFw J R ‘
50 us/div
\
KA SN s nateee

FEFS EﬁCRAVITYizZOumﬁNb/AI STI&E L [ZSOEERR 7 /n E NI ZE% & L300mK
BREEXTHEE, STIC _H’EJ'I:(465nm)I/ H—/NLRZEREIL, ST LD/
IWRIGEESZBERIRETOERMES RSOIRRICK->TEIET 22 &IT/HK
Th. SOEMRIZAND A N ERIILFCHE .

J

BInEAR ST &
HE1K (SO DRE
SOI?E?




,° Tomonaga Center . /4
"ew Fort HlstoryoftheUmverse RALIN y

FHER_1— K'J /BRIRERFER(COBAND) (CRITTZ
EININ—TEFIRRBDIZODBIREIRRHIFDEF

IND ZD L ZRVNCSTU R B8 DT

2018EEDELME S LEHRITZ=10um A DHF-STJ T 155mK
0)1’F4@':E‘ZUJL/U_7EE.UILO3MA$—C/UZ‘9-§_;&' 2. L
(CNFETIE, 200umBTY—VERTLADNE XD T IL— miﬁ& )
TTORB). TFOEEIL, KEKEmETASEMAREY
J)—)—LT7OREBHEERA. S

SEDFE . BE IBS CUP T, LYIEETOAEIE
(150mK—50mK), B EXUXREZFRALV - eseEL T
D EE T

°"~.. ﬁ .l)s Institute for
@ }_E }u 1 Basic Science

\. J

S. H. Kim et al., "Development of Superconducting Tunnel Junction Photon Detectors with Cryogenic Preamplifier for COBAND
experiment”, Proc. of Int. Conf. on Technology and Instrumentation in Particle Physics (TIPP2017), SPPHY 213, 242 - 248 (2018)
K.Takemasa et al., "Development of Superconducting Tunnel Junction Detector Using Hafnium for COBAND Experiment”, Proc.
of Int’l Conf. on Technology and Instrumentation in Particle Physics (TIPP2017), SPPHY 213, 254 - 258 (2018)
S.H.Kimetal., "FEER=1—MJ/FRIEIFEECOBANDEE", #AIO4F v RO L2018 FEESE SA6000127012, V-2 (

20



Sa Tomonaga Center
e for ;pe History of the Universe

Early Universe
LHC Experiments
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4 RUN17 | 500 GeV p+p

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

STAR detector upgrade for BES-II

RUN19 | 14.5-20 GeV Au+Au
RUN20 | 7-11 GeV Au+Au
RUN21 | Fixed-target runs

15 2 253 35 a
p (GeV/c)

Quter Field Cage
& Support Tube

D

iTPC =
upgrade S

Sector
Support—Wheel

TPC inner sector readout
with more segmentation

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

Fixed-target mode
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ALICE Forward Calorimeter ‘
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~ HL-LHC Strip Sensor
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R. Hunter et al, First bulk and surface results for the ATLAS ITk Strip stereo annulus sensors
A.J. Blue et al, Test beam evaluation of silicon strip modules for ATLAS phase-Il strip tracker upgrade
V. Cindro et al, Measurement of the charge collection in irradiated miniature sensors for the upgrade of the ATLAS phase-I| strip tracker
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K. Nakamura et al., Development of a radiation tolerant fine pitch planar pixel detector by HPK/KEK
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FE-14 130nm process (ASIC for IBL

50umx250um (80x336)
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Pixel size [um?]

DECTRIS

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

Inactive area [%]
Defective pixels
Maximum frame rate [Hz]
Readout time [ms]
Point-spread function
Threshold energy [keV]

Maximum count rate [phts/s/pixel]

Counter depth

Power consumption [W]
Dimensions (WHD) [mm?3]
Weight [kg]

Module cooling

HEAL-RIE R

Electronics cooling

External trigger / gate

gy SPring-8 PURRRER < THT & CdTetR
FEs ({X3R: Iversen Bo, A /\—TaIE)

Sensitive area (width x height) [mm?]

Total number of pixels (horiz. x vert.)

22 )T

168.7x179.4

172 x172

981 x 1043 =1,023,183
7* /17

7.8%

<0.1%

500

0.95

1 pixel (FWHM)
8-40

1-107

20 bits (1,048,576 counts)
165

265 x 286 x 455
25
Water-cooled
Air-cooled
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