VI. RFRERIIN—T

iz INREE, {LAE—

BT A

A A gzt

Bh# AR, FribEEs B4R, Norbert Novitzky, #AREA

A= Ashutosh Kumar Pandey, KHEE

BE TR A

REEBeA: 19 & CBERY E RIS R IR 2 44, BUUIERAE 16 &4, BEMERETIIEE 1 4)
AL (D2), fEM=EEk (D1). THRAM (M2), —fEiR (M2). FEEEFR (M2),

KARZ (M2), EEEE (M2), HEEA M2)., BEAHEH M2), EHEN M2).
R EBEE (M2). EIEE4H (M2), Park Hanseo (M1)., L K5 % (M1), H&A (M1),
HEE (M1), Z2EREAILZ M1)., HIRE M1)., FTEHEMELK M)

EEWTRE 9%
FRAERE, Bk, WMHEBL. Ak—Am, EARERE,
RER, K HBERER, MFER, KETIG

BALZERGERT D RIBF Mk iz 51 2 A BRMEIZ L2 FHICB T 2WBEERD A =X L, HHE
13, BT REAER. 77y 7R — VAR B 2WE A E iR < HF5E & HEE L 72, CERN HFZERT D
LHC & 2%%>, BNL #fZ2Ar RHIC filE#E# 2 AW~ E T 2V F — DR FEEBREEERICE D, &
DOFHYIIRED 5 JmEEO F T EAE OIREEIZ 072 2 JLKHiFH O QCD EfEEOfIH%E HigL T\ 5,
2018 AEFER M HIAE 572 RHIC 2B 55 2 Y — AT 2L —EAFER (BES-II) 2& b, QCD
AR 1 IRMER OBRERZ 1T > 72, KEHE & U T, ALICE-FoCal = & % 224 A D iR A % 17
W, GSI-FAIR FHiiX J-PARC JfEZE CTDEA A VAIEGH 2 &2 & 5, BRFR DM Z S Ml D i % 5 s
ZHIET,

JURTRA Y MHED, HMEREOINOEZKIE, BAFD RIBF ik B 2 uRakic e 53k
ez #ED7z, + 7> X2 bk hKFD Thomas Peitzmann K, Marco van Leeuwen K i, ALICE
FEER T FoCal MB#R DRI 2 HFE CHED 7z, 7z, W NHERABEBOEFHEZK, ST rL
¥ — M AR SR D /INREE— BRI 1%, J-PARC Hia% (2 81} 2 @& S E M2 B9 2 L EHF 5% % &
H7z,

M EBEIXRILF—RFEERITIN—T
(/NVREE. A, ZOEER)

MDFPRLY VI TONiFEHOEERE

HARFIZHFAET 2 0RD S5, SE D BVILEOKEBOILHEIX, 1 THEALIFEN S FWVfik 1
AR TERINZEEZONT WS, LBLAERS, r 7O Ak, ZORIFEZR £ 72 KRB D K
LW, Hxld, r 7O AEIHEZBEEL, r 70 22RO 2 YHEO R TEEICHE U, HALEHE
FROMARIY V27 RI)IZBWT, r 7HEAKCEAET 3 EX5NT VWA REI AL EROER
HIEIZE O MAT VS, 2020 FElE, R3DOF Y N—WADT v TV —REFW, IVVART 1%
17572,

INETORIDF Y H—HADORBIGEIZIEN 1(a) DEFIZR UL ICERKIKRIZEVWEZLTH
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D, AT BRI FDRA IV Xy 7 RBBPEDLS L WS EDH > 7-, PART. BKr ¥ — 4 THER
U7-BRDFERDVE 1(a) DEATRINT VWS, SHIE, 3HHZ2IT=y MIF ¥ XY X —%2 T ER
ZTHUTCERDIEIZED, 799 NNy TRERZ L 2RAZ, Ty I—BOIZHNT 2 EBHELE
PNOoFRULZF Y I —HADOHMEREMRR 1(b) DFMTRINT WS, ZOMBEREZHEID LD
KRV VART 4 % 75Tz, BU O~ IRE =L 5, #165MeV/u ® Ga Z4ER L. R3 IZ A4 L7z,
FOH—MABEBDTIAF VIV v FL—KX—TBPGa DA XY M2HELZ, ® 1) IZFyHh—
WAHIMD N)HT—DRA I VT EBEZI-ROARY v EaE2RLE (FH), 1Y M=, 500ns H°
5 600ns TIFEIF—E%2RL, H100ns D7 Z v b by TR TEZZ L HMRTEZ, SBIK. 20
v h - EE > TERJER2{TS PETH 5,

24%
21%
1.8%
1.5%
1.2%
0.9%
0.6%
0.3%
0.0%

=0.3%
200 300 400 500 600 700 800 500 1000

4.0%
3.5%
3.0%
2.5%
2.0%
1.5%
1.0%
0.5%
0.0%

Magnetic field strength [gauss)
JuaAa payony Jo Bjel Junod

-850 0.5%
200 300 400 500 600 T00 B0O 900 1000

Time from receiving the trigger signal [ns]

M1 (a) 2NETOF Yy I —HADOHSEHIE (Rl L ERBEOREHR, (b) SED*y I —#A
DY (FiR) & EREORERER

(2) EEHIBIC L 2 ARERK PP OBBSE— X~ NORFSDRIE

B2lE. M LEMOEBSRTE—A Y NORFSORED 72D D[RS % FEX 220D E /KR %
FIF L C &7z [1]. 2020 X, RLER PP OMBAE—A Y NOFEERE Lz, LDV AT A
TlE, FEE#ES 2R EIEE-DICREINNVEMFDI D, REIANVBITAHEEZ DT 5701, =
DOBEBHPRDOENZT—TNT 14 L1 2 ANTWS, Ejid, RFKE6MV X > T LNERTT-
7zo 12MeV £ THIE U 72 RIS F ¥ — A % Si fEHIc st U, (il 7z 2P 24 U7z, RS 0 Sl
IR E T, 1.647kG IZHE L, HmAKIE. ZOBSD S —€ 7 ANEE &S, 3.10+ 0.05MHz (23
FE LUz, ZORMEBIL, 320ns DEAAICAHN TS, A7 T4 VDMET, ¥—T VT 1 LA % 80ns IZ
U7z & &z, A Y QSRS ERT 5 Z e hbhr>TWwWab, HIEINZB-NMR T 72 bD7 —
TIVTF 4 VARIFNEERK 2 1R Uz, ZORDS, 50ns T4 LT &2 AN EIZ, B-NMR T 77
M2 bbb, BESKE—A Y NORFEVRETHIIE, #EH T E THE D O EE#ES
TNMR =7 x2 bDHZZDT, SEOFERP S, PP OBEKAE—AY FO/FBFIETHB I LW
bhrolz, EOFSIE, B—RFHEULSOFHE ~HLTWD, 5%k PAl LY, BEKTE—2AY
b DHIHEIZIE TN TV EA, FEMREINTOVAEVWALERLDOBEKE — A ¥ b O ERE &7
o TWL,
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i
s L]
& 099
= 3
Z oss i
i i 3 i
0.97 i i i
0.96
0 20 40 60 80 100 120 140

Cable delay (ns)

2 PPIZHTBB-NMR 72 hDTr—TIVF 14 UAKIENE, JKEDNY FIX, SEKEA 7T
DITT Y MNERT,

Q) WP RLY Y/ THWSIBHREKRHE (BE-MCPY0) DBAF

MARIY V7 &AL AREMOEBEERAEICL 5T, XTI —-20E (MEXHES) %
B LT 52 8i%, VYT ADAGE X OCHERZ T Ca < EREKEE GEB)E OMIE (A7 & 7§ % 6
3) DB EIZDRNE, BHE, REMHK S 2 8D Micro Channel Plate (MCP) 12 & - THiE & 7= 1 &
&R AR (BE-MCP90) DBH¥ %D T W5, X312 BE-MCP0 D§iti % /R_d, 1AV E—LAN
P A BT DRI RAET 2 IRE T A, B (B) L&Y (E) (2 X o THIED MCP A~ & ik L
i d 2 LA TH 5, MCP IFHFEIZHT LT 90 EMINT WS, BE-MCP0 13, 1 A v & — ADWEE
NAT BALE (x #AR) LRIBICFEAEL 2 ZIRE 15 MCP IZEET % £ TOMITRIM O 2 IR
NHbHZrEFHAT S, BE-MCPIO 1%, MEEINNI W (HEEOR) Z e WRFHTHH., Fx DI —
THFFE L TR R 2R (BE-MCP) [2] Z inH LA EMREREIZR L2 D TH 5, MEDFEEL
WG T AF T 5 Z 2 h 6, 2020 FE 125 % 2L X B /- Re D MEREFEAT 2 17 - 72, EERIIMEGTIRE A
52 D HIMAC Tf7- 7z, #7570 200 MeV D Kr ¥'— 24 % BE-MCP90 IZ i85 U, 15 % 36, 49,
60 Gauss * B X CTHIE 21T o7z, WEPSWITNOEIGIZP W THMENMFEEX o 1.7mm Fo7z, Z
PUSALE D REEDY MCP ORI REEXP IS D R —RICEN L TWwWab b e FlIhE, 5% Z
No5E2YIalL—varEEHOVTHRS L2 EI12, MCP O HEF 251 723l 2475 $ETH 5,

X
.+ Magnets v IR

L « it
O R % MCP(Forward) (@)

e

B3 frEBERERES (BE-MCP90) DHiE,

@'P ORHKE— A ¥ MUEICA G - RBER DR

BERE— AV (u) BEFEOBNEGEEZ KR LUYEETH SO, TheERNICHIEST S Z
CRREEETH D, KT, BEMBO u 2R LT 5 Z & ks Lol /4 EE) S HfHE & A Y )
BUIFHEE R T2 Z eV A RETH S, A ITHOHEWETH 0 FBRIIZHE SN TWRW P O u
2. BRI OIENFIE 2RI U 72 A IGTE (B -NMR ) IC&XDHIEL L5 & FEXTWD, A
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T u PRETE TV 0P Db v Iz, FT-H 5 3E U TR T o S BAEF AR U 72 &
ZoN, BIZuPHETETWE PP 2HVWT, V—AZ X LF— BRI DWW THRESRMEDHRE %
To7,

TP+ MSi GICEBERBOY — LT RV F— IR Lz, ¥—LZRXLX—% 6, 8.
10, 12MeV 2 ZfbXE/22 25, E—LAZRVF—0 EFIZPE-> T PP OAKEIFBML 2, KIZ,
PP OIAY URMIZ IS5 B-NMR T7 =2 DY — AT 3 VX —(k{F 2R L=, ThZho
FRERUZOMNE 4 T, Bl E— LT R VF — s Bk, A#ftiAp-NMR =7 =2 b T
H5, 4 TIEA-NMR T 727 FORERE —LZIIVF—IKGFEERHNZ B0 5, BLEIS,
0P D uIEIX 12MeV DY — AT XV F—TI75 2 EDRETH 5 LM 1T 72, &EIT, B-NMR
T7 7 b ORI Z MR L2, "SI 2B 0ERE LT, EA Si, Si0,. SiC D 3 D&M L
72 Z A, ERS EZOMOENOMTERERBS-NMR T 727 FOREIDENALNZ, TD
FERMN S, U= AW E U TIEPEEAR Si 26T 2 005772 & kst i) 7z, Si0, 1] 0 H LUEi»s
(2-1-10) & (0001) O 2 FEHZFAWTHIE 21T > 72, ZAUIRER N O FRMEIZ & o THRBMGHIAE H. /6
NEDY S5 THY., SHITENNOIFRMEZ MG U725 2 THIEEIT S,

BPOB-NMRT 7 = 7 | & AR D B — b L — KA

0.10 120000
0.09
0.08 100000
5 07 80000
H 0.06 -
N bt
H 005 60000 4
§ 0.04 A
z 40000
2 003 + ;
0.02 20000
001 eB-NMR=7 27 |
0.00 . 0 o
5 6 7 8 9 10 11 12 13

E— AT A F— [MeV]

4 PPOB-NMR T7 2 hEERRDE— AT RILX— T,

5) ¥4 70E—L%EBVER ERDA IC& 2 KRES OMAIEEDRER

PR 6 MV RV T AHBEBCHBEL 72X 70— ANHEEIZBWT, §MeV @ “He ¥'— A
R u m R EET, B oE gk T 43 1% (Elastic Recoil Detection Analysis : ERDA)
W KEDNEDOFEZED T WS, 7-10 MeV D “He 1 4 > ASHZ & % KR T D I Bk ik
FRTHICERT 2281, 7—oVELARE L 0 b 2HIFEE R S RlEAE A9 5, £/, v1 70
C—LEREADLET, BROVKRMARETREKER F2RETDZ 82k, KEFRFD 3 RTA
A—=UVTMENAREL 25, TN I =T LMEIHROKEEZEL T, R 1ITRT XD 7% 3 DOKFERE
#EaUk (S-1, S-2, S-3) # & L 7z, PPS [polyphenylene sulde (C4HyS),] 7 + VLA DJEX1E, 1.35+0.05
pum THotz, £z, ¥ —LBTAHFAICERE L 72 FRARBEROT 72 72 v 213 41" THo7z, Wl
FERER L TRIM 12 & 2 BEERFHRAERZ X 5 1089, ZOfRRED, 8MeV @ ‘He B — 4% F\ 7235
ERDA ¥£IZ2 &%, 7V =7 LAMEHFOKEDOES FHlED R, 1.5-49um 722572 [3],

(6) MEBRFENWEEAVEBRNEIVRIIBEICS FEN\v TV

FP O M 2 38 129 (1201 - 2B3800 1,570 J54F) 1%, AREIES X FERRIEIC X b HEkEE
IR ICAFEE L TV A IETH 5, 2 7 RFAMAKL (P12 oflE i, H, K&, WEReo
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F£1 KEEETIVI=YLOBERE

Sample name and structure Peak energy  FWHM FWHM Az
(MeV) (MeV) (pm)  (pm)
S-1: PPS/AI(50 yum) 4.25 0.130 1.81 1.59
S-2: Al(10 yam) /PPS/AL(50 pom) 331 0.160 1.78 1.56
S-3: Al(20 pan) /PPS/AL(50 fum) 2.14 0.202 1.68 1.45
s —r—r—r—T—""r"TTTTT"
T » - ]
25 20 15 10 10 5 O(um) J
; ! 7 J
2 60f 1
s 5T (S-3)
% 4L
=,
i
>,
|+
ok

12 1.6 20 24 28 32 36 40 24 33

H energy (MeV)

5 8MeV-*He ' — A2 & 33E5t ERDA %\ 7= S-1, S-2, S-3 D KK ER T ORIERER L 0
FrK kD TRIM GHEFER, LEERBREBROT 727X A1E4.1° TH B,

P& RIFRDEFICBEWTHHINT VWS, FFEAFEMEBEESTEE (AMS) Tk, 3 ViR (Ag)
DR=Iy Mpd, ANy RY VI TI” %28[EHL, SMV TP 2 30MeV £ TIELTW5, [
HWHOBVERE Z2HET 256, Ny 22770 REMQMIZTITE20PEEL 25, FFKE AMS O
29921 DXy 225 v RHEIE T, KE DeepWater £:0 Old iodine ik} (2°1/'271 ~ 1-2 x 1071%) %
SIEMULZI L GRET 5> 2) 2HVTWS, PYYTTONRy 22759y RIZEST2ERE L
T, AR CRMNT 2 YT ¥ vV 7 —, BT IHED PT L)L, b A €Y —2h 3
BRENHDL, K612, RETIT VD5 % 5EME, £/21E3 0% 11 EEECES, PYPTToNY
7759y ROVYMEERRT, 2018 EH 5 2019 FIZH T, BEFHEFEOGEIE R EIZE D Ny
2750y ROWEMMR EF Uz, ULaL, ilRHMEELERR O N ROFER R EIZE D, 2020 FED /Ny 2
759 R P71~ 2x 1074 2720, 1079 BORREOHIENERTE S X512k 57 [4],

100.0

10.0 =2 )

2074 Fata -eee l e
10 = ey :

MEASURED 129/127] (x1014)

2016 2017 2018 p019 202!

0.1

0 10 20 30 40 50 60 70
RUN NUMBER (2016/4-2020/3)

6 "PYTTONY 7 TT Yy NUIEDEHEDZAL
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RIBIRIVF—REFEERIIN—T
CIAE—. iRER. FIHBREX. FHER. Norbert Novitzky.
F|AE A, Ashutosh Kumar Pandey. IRHEE. ki)

(HDLHC-ALICE ERICH I3 3EY v FORFHRIRAF DRIE

BMIRNF—EHA A VHETEREIND 24— - TV—F v - 75 X< (QGP) DYtk % B4 % |
T, Yy MNIEHRTe—Trnb, Yoy b2 3PN — b ORFEELIC L o TERI N + —
IR TN —F VIHHRICIER T 2 HRTH D, BT - BT EETOY = v b OEEEERIL, Hiwi
BOMEE L —WT DI LDV oT 0D [5]. —Jf, BEA A VEREERTIE. Yz v b OESMHEHEIZ
B+ - BFEEOEREDLETIHHHT I 2N TEd, PEPKELELTE, ZhEYy
NMIEEIR LR, Yy NORJEE REUH =2, QGP HTI XV XF—{HLE2 TS5 LIl
HgsreEZONTWVS,

I E T, 2015 4EI ALICE THUF U 7280 - S0 78408 28 ((fsnn = 5.02 TeV) DfERZ HWT, i1
BRI RN T (Raa) DREDFTDONIZ [6], T DFER, HHOEZE 0-10 %, FHEE)E 45-140 GeV/c D
FIZBWT, HFEERTFIXLZ2TEDO Yy hOERBPRELMFIENTVEZ D0 h o7 (M
7. UL ULREDES, Yo NOERMEREIIEL Y oy MIKIIREARD ANZZETLFERHD, W
TNEERT X EHOV—HDBRSNTVR,

SEFL X, IhEFTOT— RN L 3EOHEEE2 RO &iEt o - ST — X (2018 FHUF)
EHWT, TNETHIETERD 2K - @OBEBEHEEK, B L OCRRD POMEREIC LT, FHT
SRR FOREET>TW5E. REEIEROMEROY =y b OMES RN G 2HE L, HAYESE
KNTTHWE U (2020 £ 9 H). 5%, MHEIEB KO EFROMBOMIE, A% O % 17
W, HERE TV LKL, TRV X —HABEEO TR BRI E HIE T,

1.4+ ALICE R=04

Pb-Pb 0-10% |5, =5.02 TeV

1.2] pp Vs =5.02 TeV

In, <03 P > 7 GeVic

T _ e Ul
[E SCET, B ALICE 0-10%

0.8h [0 Hybrid Moded, L, =0 Corretaled uncesiainty

W Hybrid Model, L= 2/aT) Shape uncerainty
Il JEWEL, recalls on, 4MamSul
I JEWEL, recolls off

0.6 e

04| S

02 —

'qlll'l

100
pmr (GeVic)
B7 8- 8 s =5.02 TeV (2015 4EHUE T — &), 0-10% HOMESEIZ 51T B Raa [6].
(2LHC-ALICE ERICE T 2HFEY = v NERDHFLEEREMEDEIE
LHC ALICE EERIZBWT, BT - BBFEZE s =13 TeV IZB T2 HMBR OV = v MUIEZITWV.

T DOk ¥4 EEEREEZ TRz, T L -EEEEESIE S < pr < 140GeV/c TH B, Yz v bD
FHERRIZ 1T anti-ky 7V TV A&V, Yz v MOREENT A =X RI1X0.2-07, 7 T 1 T « fHI%
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I Iyl < 0.9 — R DREPATHIE L 7=, 135075 F— X % LO, NLO &8 QCD & kL7, 2D
fE. NLO 8 QCD #tH & iR W—H2 R &z hd, KW EGES) 58 Tk, NLO 8 QCD &t
BTHTF— R EHHLENZ L4915 72 (POWHEG+PYTHIAS, [ 8),

FIZTL - NATRAHL, RO TELEEIZLDZHLERZTHORVEMETORIEITINA T,
LSRIF 722, BiAAEOR TS (VO) -7, T2 EEHOY =y MYUEZHEL 2, O
R Vv FORER GONFLZEEFRTEIZTL NI T AHRIIEATHEL, WK F£HE
BHR{TIHMESRDZ LR DD o7z, I=F L - N4 T AHRHE LS NZY =y MUEZ, b
INTz) ERAMAER TR B ITHML, ZOMMOMA (HE) X1 KO REVWI b7z, %
ZINODRERIE, Yoy FORGEEIE L Yoy MREEICIEFEAYHFSRWI L b oz, 5.
FEERE T — X L OFEMARILIRIZ &L D £E/S— b UL (Multi-Parton Interaction, MPI) DR25E SkL
FLEEFRKTOY v MRS 2R Z eI NS, AIF%EIL, BIE. ALICE EBRN
TOMSHREDNER S N, BFHXONE L Ca -2 EATHS,

T T T T T T T O T T T T T
E pp {s=13TeV

Anti-k mm\ <0.5 16

m‘; ALICE Preliminary

PR 015 GeVle 3 pp V8=13 TeV +0-1% +1-5% 5-10%
' 3 F Antek, |7 <05 10-15% +15-20% -+ 20-40%,
C ] I ol
< 10t —e— ALICE R=04 _ pren 015 Govie  +-40-60% +60-100% [sys
s E E wE
g 3:8: —O— PYTHIAMonash2013 3 F JetSpectra Ratlo ALIGE Preiminary
2L —5— POWHEG + PYTHIAS _| - R=04
= E === E 8
5 F Sys R-04 E )
= £ E
s L == I =
%5 104 - R e e
E == E =
c === E I [————
s 'E
10° E s f_.__.__._.ﬁ‘_‘_._.*__’_‘_‘_‘_._
0% | | ! ! | | | | =l 107 e —
16/~ —6— PYTHIAB Monash2013  — F ———t—t
14 —5— POWHEG + PYTHIAS ] r
s o5 1
= 0.8~ g“r':ﬂ(GeV/c}
0.6f-
04l
020 30 40 50 60 70 80 80 10
p;" ,(GeVic)
e

X9 BT -F7E%E s =13TeV,R=04
BB MEY Y FOMERES A DL,
DRFEI=ZL - NI TRAERDOY v M
®, TR TZEEEOY Y O,

M8 GF - BT s =13TeV EHEIZET
HZREY =y NOMES RS A L HRE TV
(R=0.4),

(3)LHC-ALICE 3ERIC 7 % heavy flavour £ DI E

FY—ULI A=K DL A —0REDENT + — 7 IXEEFMED N — R ELTRIZER S 1.,
ZTOEBITETENY (QCD) LW HEINTEL, TOLOEIRIVF —HIHERERTED
A= %PETHZLIZLD, QGP hTD/N— bk VEEHEPHEEF SN TE S LHfFINT
W5, £ QCD DFEICLB L= b UIE QGP HTH T —fif, BEBEIKELTI ANV — %%
STEMFEINTEY [7]. EWIZ 4 —2 2V VF—BROMERIERSEE T TOD QCD M
FEE WD RIZBWTHEEAKRE 2 RT, RADINV—T713 D 7 BB+ oHELTL 3%
BIEWWET DI L&D, TOEEEI MBI NTVWEZLEZRHERAL [8]. I6HMDITRXNF—
R OMAD 72 DIZ A ARG EDIRE (vo) DRIEZIT>TW5,

IEENS WVEERTH 207 FEEC, BT hEECOGNFZEERRIIBEVWTE, Vy U
EXRERD v, Y, BA A VEELFAKOHERPFEONT VD, TIN5 OHEIIRZAGRAICHF S
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TEHT, NIWEERIZB A2 EHEFRTOR FEBGBROMIANEETH 5, ALICE T
. K10 R T LB -1 13 TeV IZBWTEW Y + — 27 I8 14 O R 1% 8 E R AFE D]
EINTz, ZOBRIIERFLEEHRIZEIT 55— b VEHES T TV (color reconnection model [10])
WX OBHAPZRINTED, ISRDEEDDITIFN— b Y VNV TORBRBRETH D LEZ LN
TWb, TZITHELADITNV—=T Tk, 74— LV TOEY + — 7 EROR T2 BEREME OO
7202, BB 13TeVIZBIT2EWI +—27REY =y bOJIEEZIT>TW5D, £z, AL/HATW
BRERATH D81 5.02TeV IZBEVWT, EWI A — 7 BFEBET2F ¥ —L 74— BFEOEBF LA
LD F— 7 REDETITHITTHET 5 Z & THEKFMECRR2EERTOMKEZEL T, & DM
REREHELTWS, —HT/NIWERERT QGP BAERI NZGE., H-EERMKICENY +—2
DT FNF—BRGEPERANHESI NS IZTTH D, LLLEBS, e DI NV—TWTF 721
RERIZBII2EVI A —JHEBTOEREIETIEZD X S B RIIHERTELR D272 [9], BifE
Tk ORI 2T S 2DICEW I + —ZRFEY = v NOWIEEG-ERTHIToT WS, K11
BEWZ A —J7FEY =y OEBEEREE2 ZOEMND (R) 222 THE L, T 04N EREL % 5+
B rER e B ShE R TR L2 D Th 5, EEIZBWT QGP BEK I NZGE, Yz v bOEN
DIZBMEDREND Z BN FRINTVEDN, ZO LI ARITHEI N r o7z, ZDOFEERIT ALICE
FERTAGR I N, BIES R X 2 ¥ TH 5,

N T T T
14~ ALIGE Preliminary

g
: @ >
= F < 22f= ALICE Preliminary ® ppls=502TeV
Eflz [ ppis=13TeV, | |<1 = [ E Cﬂharngzd ‘ffeehs‘;\gli—kT ® p-Pb s, =502TeV
3 o <} o =03, <0.
% F o cboe (y<08) ] 2 8E R 0% r0. O POWHEG+PYTHIAS
Z 10~ Dam PYTHIA 8.2 (Monash2013) = S 16F witheh e, 4<p <18 GeVic, ly°l<0.6
5 - B 05< p,<15GeVic 3 @ aE 4
o8- 4 EEE15< p <30GeVic = T LE
s °r ] E
= = EE3.0< p <45GeVic ] £ I
k) = E

=
s
I

1

s o
s o
%
{'

- . 1 E 1ot
P +5 % uncertainty on multiplicity not shown g 50 5
PP IR BRI B AR P, (ewcs)

Tchjet

o
|
]
2l
&
|
&
|
|
3
o
&

4 5
(AN fdm) / <dNfdm>pe .o

11 p-Pb &% 5.02TeV IZHBFHEWY

X 10 B 7-F 7% 13TeV (2B T2 EHW ] X
A —2ZFEDY v MERD R MRENE

2 x — 7 BIRE T RO % HE KA

(9LHC-ALICE %8 /s = 13TeV 5 FRFERICE TSV =y NASOFRMEREFORIE

IRV F—O1 - B, BLOR (BT - JAEEZIZEWT, @WEHES) &2 RO
FuYOMESENGEZMTETE I LIk P S— b YO — RELE IR IR DR -4 b %
PFARDZENTES, M — NEELIZ & 5 R e Ak, 8 QCD(pQCD) #HHEIZ k> TR
HRTEBZERDN->TWD, EE) QCD FHE Tk, (1) 78— b O 4BIE (PDF). (2) fk#BI% (FF).
(3) QCD #ELWimAE., DO 3HDOFE L U THETE 505, 2D 5% PDF, FF 12D W CIXIEEEIGR IR
ROPAB-DHMFALH L\, ZD7-0, PDF FF OPEICIX, b4 REET 3 VF— 1281 % FKR
T—=RERAVWTRDZHEN D B,

FIZTAHA—NHEIZ LB NP O VA EEBRE O S 5720121k, N o > ORI E D BRI
ENRARE 25, WHBEHROHEIX, Yoy bR rvolifzRRKCHET S e TafEe
7%, ALICE EBRTiX. s =502TeV b7 - B T E22 B 2 FiEHE T (70 n) OWET - 72,
FfFe LT, Vv b 2ERLEGA (Vv NATONROVER) &, Yoy b2ERLBZVEY
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4 [11](inclusive) D FNFIUZDOWTHIEZ TR > 72 (M 12), TOFE, a%n ik, Yz v bDER
DHMBETHERLZZ W10, KBV ES RS (pr) TOYzy FAD g tid, Yzv b %
TRUARWHE L VKLY, @V pr BT, WHIXIZE -T2 00 o7z, KOKERL
0,0 I T ORISR YET B 720101k, BHEH T — X 2V S Z AN TH S, T THRADY
N—=TTlF, BBV A =X - MIH =D, GEFfET —ZLy FEHWEZHEZEDTVD, HEil
FITF—REUT \s=13TeV 2, g/’ OHEZEZYzy FHEY vy bEERLZWEGETRD,
BB REDOHIE, RFEAAEOPERITIR 57z, BE, BAKER A TR Th 5,

\go o ALICE Preliminary, pp, (s = 5.02 TeV

“E MC data
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FE W [c]inside charged jet
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e

E 0 n L I S S S |
0.4 1 2 3 4 56780910

20
P, (GeV/c)

12 ¥ - BT s =5.02TeV 281 % n/a° Ltk (ALICE)

(5)RHIC-STAR £ TOEEENE— RERICH 1T 25EHEE & 2 HiF HBT 18

F2HE— AT R VF —EERKER (BES-II F8k) 125637 - TH7 - 72 RHIC-STAR SEERIZ B 1) 5 &l &
FEREBRD 7 A N HHIE OFER %2 T [12], EBREG T DRI A4 2 A v OIS B E =3k
B RIRB 8N, KT, 20 GeV i Oi/N i, SEEEMEOREAEDOZ(*. QCD HKD 1
AR R S DOIMETH 2EIPPHFINT WD, 1 BT dH 72 0 ITHRRAL U 7= fe A AL i 25
Vi DTET 4T 14— THHEDHEEL — LT XV F— KM EK 13 () ITRLTWS, EDLR
3-5 GeV I T DOEEFEMFERRE — NIZ X 2 R FEFA L OREZITW, T E T 7-40 GeV IZH T
ToTCEREREERE—NIZEBMEZ S SIBEVT RV F—FHBAILE L, 20O v, DEE O A%
BRL, F-EFRZEBZAT—D V7, 2F ) ORVFEFEOKFRIGHEENZ X 5 £ a2 ML
7z ERIPIZIEAL 7288 1%, BES-I ERICBII 25T EETO v OEERT [13], K13 (4)
IZiE. 2 Wi T HBT MBI IC K 03507 3IRTTRL T FAETRD Ry (BATE) & Ry (IR) OESD%
F U, Ik FHOE R 2 Bk 5, 20GeV 125 % Rt oA ix, U < 1 RAHER
TR DORETH B EBAFI NG,

(6) E—LAIRIF—EEBRRICE 2BRARER

B1HE—AT 2V F—EEER (BES-1 ) OHAMICINE U 25T — X iz, EkE 8045
HOEUEES ST B RMHRERK L o, BAECON) F VB EDRFREDRES 2 BT 2 Z
£I12& 0. QCD MM DEGSF RAHE THIAF X 1 5 Ml - % EEEZE R OB R O S BUe 26 PR 74 &
CEBREBOEMIZ L BEZTEHR U, KT, @IRFES EN T DEMITHBIRTH 2 L IfF S 15 %,
14 (F) 2R UL&d I, ERGFEAAOREERTARF 2 LT VOHELXNLF —IZHT 59
B MAAE 2B L 72 [14), 2 OHRZDERVIE, BRSRUANE THIRF S B M - 8K 2 RF DIRE) /S X —
VIZEEBILTE D, BUEREF DS 2 Y — AT 3L ¥ —EEER (BES-II £ 12 X5 &E#EN RO
RHILREIZ XD T DA Z RS 5 FETH D,
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QCD Hi##E 2 EERNIZHfE T 5 72, RHIC-STAR EBRTIEE 2 Plv — 23 V¥ —EHEER
(BES-II &) 7o TH O, JEE, AutAu L THOMEZRIZ B SRR T80 6 O EikEES E0
FRPHEHESNTWS, BIZAREES EOMET X IVX — 125 IR 2 8V, MHIEERB AT
B 5 QCD HEF DY 7 F )V & RS 2 Ham Pl & @HERIC—8T 5 [14], 51T, 200 GeV I8
% Au+Au EZE T E NZHED 6 KFES Eid. # T QCD TTFUS N TWBK pp HHIS DN 527271
AF = N—tHIER CEE L TV SRR H 5, AR TIE. AutAu BTN YK LX—2 5
A VERRET B2, 200GeV B35 p+ p EHETERGTFEOGOXF 245> ME2HIE L=, 2012
EDTF—=XEZHW, nRDFa2LT7VbC,(n<6) TP IBRFLEEREEZHEL, F247 2
[t C4/Cayn Cs5/Ci. Ce/Cor % Au+Au fEZE & IR U 7282 M 15 IR U7z, 2 2DF — KLy b DL
FERTIE. p+ p HEOEMED AutAu BHEOK T2 EEMRFMEL WSO NR D, 512 Cs/Cy
& Ce/CriZBWT p+ p HENE VR FLZEEIZBEWTHEDEZRLTWS Z &5 AurAu HZEDH
MEZRTROND EDEE RNFRTH 5,
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ko THEL B, N F 4 IAEOFCHEAEMZ N U THET 21 R vkif2 W5 2 & Clmisil
ENHREL 70D, TN ETIZ STAR EBRTIE A K7D 70 — VRSB S v, T E2%2 81
2 EE O LRI U 72, A KL OIRMEO T 30V F — I ISR E TRk H R THBTE
%—Fi. At EEERE 7OV CIEEIH T E R W ERSRIEEHE ShTWwd, BIE, SR NG
TOFERPBENTED, INORMAEZMIATE2OICE R R TR, HICRLRZ AV E2EDRFO
k7 — X HHIFFE T WD, AW TIE, STAR EER /5., = 200 GeV ®JF FEZIZH1T 5 E (A
Yy 1/2) & Q (AEY 3/2) DTN —rURRHIE %175 72, (X 17)

STAR Au+Au 20%-50%
Nature548.62 (2017)
eA OR
PRC76.024915 (2007)
AA AR
PRC98.014910 (2018)
mA OA

P(7.7)=7.34x3.02 [%]

P, [%]
C‘a T T

— F——

ALICE Pb+Pb 15-50%
PRC101.044611 (2020)

+A @A

A
4 +
STAR Au+Au 20%-80%
i g (via daughter A P,)

+ o %

Q' (via daughter A P,)

-
L R L

o

(s )

AMPT PRC99, 014905 (2019) ! o, = 0.732+0.014

i o= 0.758 = 0,012
CIA+A 0= - {0, =-0.401%0.010

e e
| Ll Ol L
10 102 10°

sy [GeV]

17 70—V RRBDE T 3OV F —RKFVE, NV FEIZIXE T VO TH 5,

ERTOMBHECIE. ELSMETE ADANARMAEZFANRNDS HikL i A BHE ORE%
RE[FHED 2D AW, TNSML U2 0DRE2MALES &, B FORE Pz 1 (P2) =
0.47 £ 0.10(stat.) + 0.23(syst.)% L HIE S N7z, 20 BEOAEMETIEDORMBTH S Z LHHIHL, HT
B2z B 1) G e ZR /R e o7z, ARERIZ, ERFPRART LD L RERFEMBTH S Z
LERRBLTED, MXETI[20] & HEHERII-HLTWSE, AV 320 QRFIZOVWTH ffilE
AR T DD SJE L. Po = 1.11 £0.87(stat.) = 1.97(syst.)% &7 >7=, 7272L. FiE A DRz Q
RLFIRMRIZ 2B g BERIZ, RIEDFHEE ST A — & yo ISR B AEEMEDNR S (FERIVIZ yo ~ +1
CHEMIZ v, AREIZETIE y = +1 20E), BUROFERTRARRREARE SN TWRn, SE0OHE
Tld yo OHIFIDVHREL 725, T 5 DFER I Physical Review Letters ~HK & 1172 [21], S & IdEHt
BT ROMITIZED. KV EBELREB I QR TORBEZITS,

(10) BEZEMEE + £ snn = 7.2 GeV ICH T2 ARF DI O—/NIL{RIE

R RESEERIZB VT, EROMEEERTIX 2 DOF FHIC & > TEIZN S 0 OB 4 E 5 2
BT A0, ERINDREAEER 2R, JAUT X0 ERR T IEA Y VEEHE/ERIZ L > T
RSN 2139 THD, T4 FETIZ RHIC-STAR FEER Tl /san = 7.7 525 200 GeV 122 ThE# 72
IxNF—THEI TN [22,18,19], Th5DOHEIZ & D 70— IV RIS IEE R T XL F — 2K
{725l EBITMEMPRE L LD MEAPBRI S Nz, —HTHERIEICE S L ROYPEMET) & SO M
HEFTAVF—MMES DL HIZRERID, HEMHEBICABIINS S s eI hTw?
[23]e ZD7=HMRT 3V X —FHIBIZ BT 257 70 — VRO [E A BEE Th TV S,

% Z T RHIC-STAR EBRTIE say = 72 GeV IZBWT A KD 7 80— IUREBOHIE D S 17z,
B 181X AR 7D 70— OURIBOEERIFETH 5, £ DOFERAIRR 7T — N IURERD > 2 F )L 38
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Wanrz, FLHEZRXLVF—IZHUTE snn =72GeV IZBELTE INETEHEKIZ, TRLF—
DR T & & BITMED D 5l 2 MBI X 7z,

70— NURIUII RS 7R E DT GAZ & o TR KR FITEMEL 2 EEZ 6N TWS, TITH
MR T — X EHWTK T AXRFO 70— \UEEHE L. T 5XR T & DE» SMGRE DEFS
ERBE 2 Z e FEI NS, E7-BI7E STAR FHEETIEEE 2 Piv — AT 2 )L ¥ —E AL (BES-II %
B) b TEh, Ty 77— NEhEBHBEZHOC TRV I AV T —IZB VW TEME R T — &
BTN TWD, T & DRWEZET 3OV F — QAR 8 1 25l 2 JlE A I hT w5,

STAR Au+Au 20%-50%
PRC76.024915 (2007) Phys. Rev. C 98 (2018)

L +A oA * A YA

Nature548.62 (2017) STAR prelim.

oA oA AA+A A

OA

P, [%]

- This analysis(STAR prelim.)
4+A

5 HADES prelim. SQM2019  ALICE PRC101.044611 (2020)
A Au+Au 10-40% % AQA  Pb+Pb 15-50%
AMPT, A X
= primary primary+feed-down

UrQMD+VHLLE, A
— primary - - primary+feed-down

10°
\s [GeV]

18 EERMEREEL A R DRMBDMEZE T 2OV F —RKFVE

(11)RHIC-STAR ZRIZH 72/ F VHE A-A & E-Z HEBRHCAIE

NYFUHHBIZ O WTIE, REZFEBRICEERNICEEMI N TRV I EHREZ N, N RE VN
Ay (YY) OBEZJIES 5 Z &1k H-dibaryon 21ZUHETHZXFYVFv IR v i2HsZ L
ZHWE UZMRICB VT, BEEORWIIETH S, NI A VHEFEREEZFHRD ICBWT, 2k F
FIBEE & W 72 femtoscopy &\ S HIIE S ES AW SN S, HlE S 172 HHBEBEEIZ Lednikey-Lyuboshitz
T4y b [24] 247D T THELS T A =R EE KD, FIRBOEEEZHS, A-A HBEBESIZEL T
IZ. STAR FEERT 2015 KR I N RATMELH 55, FHatitEenKE W [25], ERFICBELTO
FARIBIZ DWW TIE, R7ZHEERIIZHIZER ETH 0. attractive RAHEDS PRI N TV S0, HigkEZ
EZITIE R IRV TR E STV [26,27],

Slal, AT L TB X Z 450 EMfet T — 2 COMEBA eI R o7z, /2, DT E-E M
BIBEANIE S iz Z e idde <, SR HFRPE L 72> 72, K19 1& A-A HBEKTHZ, AL—A
73 anti-correlation MBI & 417z, STAR FEERD JeATiFZEAE R & RHGAAE DHIPH T — B L =8 R2HR S 1
7zo mEOVAHXEEN R Q) 2B \WT residual RS DH B Z LB h o7z, RIZ, X 20 A E-E FHEERERK
TH 5, BB anti-correlation NIE X N7z, NS DFERIE, 51 feed-down Fliil, EB)E S RAED
FIEEZRHEL, RN K E X 2RO DBEDNH B,

(12)Charged particle flow and identical pions HBT in +/syny = 27.0 GeV Au+Au collisions at RHIC-
STAR experiment

Femtoscopic/HBT studies of identical pions provides a direct tool to measure the space-time dimen-
sional information of the homogeneity region of the fireball, produced in the heavy-ion collisions. In the

femtoscpic studies, generally two particle correlation functions are studied to get various source parameters
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1 .
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in 1-dimension and 3-dimensions depending on the constructed two particle correlation function. The main
source of correlations between identical pion-pion pairs are Bose-Einstein correlations and Coulomb corre-
lation (needed to correct for it to get real parameters). The study of correlation function w.r.t. different bins
of ¥ (first order event plane angle) provides various odd source parameters using which the tilt angle of
the source can be extracted. In the current pion HBT studies at 27 GeV, the correlation functions has been
studied in 1-dimension (Q;,,) and 3-dimension (qous,qside,qiong) for different centrality, ky and ¥y bins after
applying various track and pair cuts. To get the various source parameter, fitting is being done.

The second part of the study is related to charged particle flow. In this study, (An, Ag) correlation func-
tions are being studied for different track transverse momentum (pr,, pr,) ranges. The fitting is being done

to extract various flow coefficient.

(13)RHIC TO/NS WERRICH T D AMARANE v, DRIE

EITANVX—EHA L VERIZE TS QGP MR KD D — D3 HAL AR FM v, BT
D, SBROFEL UTHREDFHEDOEHARAR L E - N VHE/EHOFHE 2T 515, BLd
RHIC-PHENIX EERT®D p+Au, d+Au. KU *He+Au EZ2I2 85 1F 2 HIE T, v, HEEGIAR 0T
TREAT—) VIRREIFHBELDO—HERL, WMEN TLEE dNy/dp = 1I3EED/NIVWRT
DOFBERPRIBI N7 (28], BHIENSVWRTD v, OFERLHMEZ Hi5 L 2 E D, RHIC IN#EZED
PHENIX & STAR WiZE5RIZTHED SN TWD,

21(/6) I p+Au HRIZB T 2H0TET « 7 4 fHIBTO vy OERFOWEFERE RS, T2 E
BERRE L, K0 EMAED A E G K % FI A U 72 PHENIX O#I%E (K7 Nat. Phys.) [28] I$#&EE)
B pr=2GeV/c Tv =01 REDEEZRT, —H. MTZHEENNSILS VoY FOFENRLHKEN
rhOUNVRE X0 BT 5 BRI & (#H L 72 STAR % PHENIX Ol (Xt 3x2PC) 1 pr = 2 GeV/e T v, = 0.17
BEOLDREWHEZRL, vo OMEIEHIEIZLD 70% BREDEZ KD Z L BRI iz, IRIT,
21(4) 12 prAu R IZB I 20T ET 1 T « HHIETD vy OEHOWPERERE R, 5% F
A U7z PHENIX Ol % STAR OHIEIZ & 5 v IXEDEERTHY, 8 fi %% & 72 PHENIX &
TIBBOMEERT Z EAVHIAL 72, THIFRTAEBTOY = v S OFSAFARN IR Z EE L, BE
FD v, MIEFEOWEHARAZ BRI EZ N5,

INSOHEN S, NS VWRIZB T DMAEFEHKD v, DEFIF/NSL, Yy MEOERFERIC
HIENKRE R EEZ DD HHLZ, SBNSVRIZEITS v, D722 Hf#E % HIE 372012,
HEIZBTEV Yy MNEADRAMEE O & ZONMTFILEOMSINEETH 5,
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(15)ALICE FoCal 7OY 7 b+

BT AV F — PR FEER 7V — 7 CIE. ALICE RO T v 77 L — RElHE & LT, diAmza Y
A — X fpHi#e 7 1Y =2 b FoCal (Forward Calorimeter) % # LT\ 5, Z#vik, ALICE #Hi#s D qj
FAM B4<n <S8 ICE MDY —A—=XBIONRFO U IR ) A—=REHIHEL (X23), 7
FHAMIZRET 2HEEN T FELTREDME, TAVF—2RBELISHETS I i2&D, (1)
RIZFEBRAGEILIE STV, N vy OER G Th T — 275 ZEHE (CGC) | o548
W, (2) NS x ORI TNV —F > - AR OR R EREENE, 2 ERERE LTV,
2025-2027 £ D EH LHC £ ki iz Rftigs %2 1 > A b= U, 2027 £#F12 (LHC Run-4) (25
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AR, 202 04EEDTEEIZOWTIRET 5, T TWEEESEE L 72 FoCal EERIEEE (Letter of Intent,
Lol) [29] D& & AR TNz, HHIZ ALICE EBRANTOREMTbh, A@RInz (4H),
D, AHEZEIL LHCC £ 2% (LARGE HADRON COLLIDER COMMITTEE) TH#& X, Az
(6 A). LHCC D&% %1F T, FoCal k#i& TDR (Technical Design Report) 5 12 [A11} T HAE T 5 A
VEPRET BEBICBIT L,

HARZ )V —TF 1%, FoCal DFEHTH S [FoCal-Epadl OFEHETHD, KATuy =/ bE2FEHLT
W5, FoCal-Epad iZHWA p M) av ey 3 e Z05mAM U AEIZODWTHERT 2720, EEMZE
#4 Mini-workshop on ALICE FoCal and continuous readout electronics| % B L7z (4 A), £7=
pHlY VA EHICEEL (K 24)., ANV —PF -V —2AXA—R—%2MHL. BNRER
VEEFEZELRZ, 24, BIKRY - ETREFEREL X —ZBWT, AV arver4—Iic&E
TE—LZRB U, SR Z1T 572, TOME, R/NEHR T MIP O Y 7 FADRHERSI Nz, D
B, FHREME 72T A M &IV, MIP Y27 FVERIEL, ez a L TWwWad I L 2R L -,
Ml FoCal 70z 2 k% %% LT, ALICE A TEIRZ#E L7 (3 A). %7240 FoCal
AEBIZ D\WT, T ORERZHR T E £, Nucl. Inst. and Methds A G5 L. B X 17z [30],

HULZEWFGERR A FoCal 0y =7 MiE#D 72, ALICE 7Y YT A A VN=2 L THBRTSZ
LRI NSE (11 H). ErEEASES ALICE 7V A Y A—2 LTHAL (3 H). FoCal 4B D H
WURARBIZBMT 5 FETH S,

‘ X 24 ELPH 7 A b B — AEBRIZHW

FpHByVaver¥— (8x9 X1 7)
23 FoCal Mii#RDAMEL, HIEIc R 2 1E A

WIRD E DA FoCal, HMNZEZERAH D,

(16)ALICE FoCal Simulation

The initial simulations for the FoCal detector performance were done with an ideal geometrical setup
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and published in the Lol [29]. The implementation of the realistic geometry and the impact on the physics
performance is crucial for the success of the FoCal project. One of the main concern is arising from the dead
space between the silicon sensors which are necessary to include the guard rings around each main sensor.
There are also additional mechanical constraints which has to be included in the real detector geometry.
Fig. 25 shows the signal to background from the idealistic simulation from pr > 2 GeV/c. The inclusion
of the realistic model slightly reduces the signal to background ratios, shown in Fig. 26. From these results
we can conclude that the modifications in the geometrical setup from its ideal configuration is not changing

the performance of the detector and we can achieve the physics results we seek.

° — T ® ——— T
o F pp ls=14Tev ALICE simulation o) I PYTHIA p+p Vs = 14 TeV ALICE simulation
El 4.00 < <5.00 FoCal upgrade g 4.00 <n<5.00 FoCal upgrade
S E S 1 7m position + —
T P, e <, | 5mm Gap (8x8) i: ! ) _f_ 3
=~ f - ] = + 1
L — ] L ]
[ - o T L +—+—i+*?” —+ i
. ™ et o T T
107 == E E ——o E|
i 1 - —+T1 ']
E — ] E — ]
" e —— [ ey —t ]
— -
b e L ]
. e L
10 ::D_ E 10 E 3
Fo e = decrej+iso F « dec rej + iso ]
r » decrej (IM+SS) ] r . dec rej (IM+SS) T
O isolation = isolation
'_.R_ISO=O.4, P <2.0 GeV e noselection ] [ Aeo=04, pE! <2.0 Gev + noselection 7
10 P N I B R I ol v L L Ly
2 4 6 8 10 12 14 4 6 8 10 12 14
P, (GeVic) [ (GeVic)
25 The signal to background ratio in the 26 The same performance with the realis-
ideal simulation for the FoCal geometry. tic FoCal geometry.

In addition to the full geometry simulation, we also constructed a standalone mode simulation based
on GEANT4. The standalone simulation is constructed in the same specifications as the final prototype
testbeam planned in 2021 September-October, see in Fig. 27. The detector would consist in total of 18
PAD layers, 2 PIX layers and a capillary tube HCal detector behind it. The advantage of the standalone
simulation is the quick response to any geometrical or mechanical constraints for the upcoming testbeam.

This simulation would also allow us quickly evaluate the performance of the final prototype.

27 The Geant4 setup of the final FoCal prototype detector geometry.

(17)ELPH testbeam
The first p-type silicon sensors were tested at the ELPH (Research Center for Electron Photon Science)

beam facility in Sendai at Tohoku University. The facility provided positron beam at 800 MeV energy. We
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had few sensors to test, namely (1) 2x2 sensor including a small calibration cell in one PAD, (2) the full
size 9x8 sensor and (3) monitoring photo-diode. In our case, we used the SRS APV25 readout unit for the

(1) and (2) options, and a amplifier and CAEN digitizer for the (3) case.

20

— 2x2 baby: I 2x2 baby:
O 601 ¢ calb. Cell o e Calib. Cell
a e Bottom left =) e Bottom left
$ e Top rightl ° < 15 © Top rightl
c o Bottom right ‘;‘ o Bottom right ]
o
= 40 e
.g b 210"
| 8 H ° ‘» [
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o L o 5.II . - ]
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Voltage [V] Voltage [V]

28 The voltage scan results on the different pads for the 2x2 baby Silicon sensor. The MIP peaks
were fitted with a Landau function and the left panels show the MPV values while the right panels shows
the sigma values in a function of the applied bias voltage.

29 The ADC distributions of the full sensor readout in the geometrical representation of the sensor.
The blue line shows the pedestal distribution, the red line is the MIP response of the sensor.

The first test was to scan the silicon response as a function of the applied bias voltage. The peaks from
the minimum ionizing particles (MIPs) were fitted with a Landau function and the most probable value
(mpv) and the sigmas are shown in Fig. 28. We can observe a flat plateau between 200V and 800V and at
lower and higher voltages the observation of the MIP peak is affected by the noise levels. We also tested
the final design of the full sensor, containing 9x8 PAD for the final detector, however, the APV25 readout
was connected only to quarter of the sensor. The results in Fig. 29 show the separation of the pedestal and
MIP peaks in each PADs separately.

Lastly, we also tested the monitor PD in the beam with a CAEN readout unit. The amplifier and the
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30 The results of the monitor PD with the CAEN readout unit in the function of the timestamps.

shaper were located 50 and 100 cm away from the silicon sensor. This amplified and shaped response was
then read out by the CAEN unit as shown for almost 600k events in Fig. 30. Due to the distance between the
amplifier and the sensor, the readout is largely affected by the noise picked up in the longer lines. Therefore,
we can clearly see the signal, however, the sigma (or spread) of the signal is too large in order to constraint

MIP peak position.
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