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pixel:

100 MHz * 4 track / event * 4 hits / track * 2 pixel / hit * 8 Byte / pixel = 26 GB/s
LGAD TOF:

100 MHz * 4 track / event * 2 hits / track * 2 strip / hit * 6 Byte / strip = 10 GB/s
EMC:

« 100 MHz * 0.4y /event * 9 towers /y * 8 Byte / tower = 3 GB/s
23t 39 GB/s
EA5&%, CEERITHIER 5GB/s
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25cmEMGEIEE, N—1HiESFIEN
« 100e6*1.8*3600*24*30%1.60218e-10%0.5/ (3.14*40*40*25%4.51/1000) = 66 Gy
FFiRgFIE:
« 100MHzZE=HIR, BNEH4NFPF, —FHFFEBIABL0cmERREE, W—
AREHRFREER
« 100e6*4*3600%*24*3070.5 / (3.14*40*40) = 1€11 n/ cm”2
'ﬁmu2e+fh,ﬁ'uﬂ1§ﬁﬁ FIE(900 Gy, 9e11 n/cm2)fE—/NE L J. Phys.: Conf. Ser. 928 012041
A LLEIT 150° CraimiB A 5 BREE ST 52 Nuclear instruments and Methods in Physics Research A 432 (1999) 138

71



s as (= =
;43-?-1:" ‘Fll]:’t
- /N AR
: = _—,_': :_i-
7 S B 4 A 7 ~

[E3=¢77 Pcsig\ajﬁ My larf% B A {E BB PE 2R 1 hik = =
\ \ | L 4

E 10 eTOF MRPC £&#~&EHE.

MRPC, Z{IUCEE ETOF

I pitch 25mm; WimiLH B ESELNGIEH LR EMLEES: 100ps*c=30mm
ANEEASREIcmELNAUE T¥E, 5/LtpsHIRESHECE, ATLSRE

HITA%ERCKT, ERSRTARETAIR
m#l: 3.14*0.55%0.55 + 3.14*0.8*0.8 + 2*3.14*0.55*1 + 2*3.14*0.8*1 = 11 m"2
& : CEE ETOF 8m*2, 350/ = 11 m*2, 50077
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R A

i
B :
o FERIEERMNRS. 4iff, 100fCKERE
« LGAD: 4lifit, 3007HK | ufif -
o HERES (LZ8BH+Csl+iE)

o P24 Fluka

* 500MeV U+U: $LJEFE25050CK, FEHEUT F/F%: 2%
o HRRKTHIE = —/MNHFE: 1MHz/0.02 X 3600s/h X 24h/d X 30d
* 2GeV p+li: #LE TS Z0K, EFEURN R 0.4%
o HHRRLTHIE = —/MNHFIE: 100MHz /0.004 X 3600s/h X 24h/d X 30d
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Dose (Gy) in 2 GeV p+Li Collisions Silicon 1MeV-Neutron Equivalent Fluence in 2 GeV p+Li Collisions
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Dose (Gy) in 500MeV U+U Collision
40 T T T T T T
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M H s TR B IMeV Sy
3 &

2 GeV p+li 500 MeV U+U PR -EE 7] AR 52
(100MHz 1 month) (1MHz 1 month) SERREBE
Dose (Gy) SilMeV fluence Dose (Gy) SilMeV fluence koSBT %p =Y Dose (Gy) SilMeV fluence
(neg/cm?) (neg/cm?) 4 (neg/cm?)
13
= . pixel e 10: [1] 1:.l7><><1:(l)?3 [g:;-]
5 N ES] 200 3X 1072 3000 3X 1012 1X108[3] 1X10%5[3]
LGAD 1X 1015 [4]
20 g 20[5]
EAESE 5o (WAR 3X 101 20 10° .

SiPM 1X 1014 [6]

[1] ALPIDEFLEE 5T (A%E)CE IST upgrade C RFUBAE D)« 1.7 X108n,,/cm?
https://indico.cern.ch/event/695271/contributions/2956083/attachments/1637991/2614211/CERN LHC Rad symp 23042018 HHI.pdf

[2] CMOS pixeFRMI 5 HT4E S (Supix-1, CEPC, 1K)+ 1.X10%n,,/cm? https://arxiv.org/abs/2202.11471

[3] DMAPSHUAE ST (MALTA2, HL-HLC) @ 1.X10%ng,/cm? https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10246423&tag=1

[4] LGADHUAEST (NDL, HL-LHC, _ﬁ_ﬁgﬁﬁ JBIfR) ¢ 1.X 10%>n,/cm? https://www.sciencedirect.com/science/article/pii/S0168900220310056
[5] #Y B FEPUAR ST (TF101) : 20Gy4EHE J5 i)' K [% 1K 1% https://doi.org/10.1016/0168-9002(94)90990-3

[6] SIPMPTFE 253K : 1. X 10%n,e/cm?

https://indico.ipmu.jp/event/166/contributions/2761/attachments/2145/2627/SiPM-rad-dam-review PD18 Musienko-v3.pdf

 pixel. LGAD. SiPM, OB [FIZEERMNASTHEhima Bk, 7550t Ak AL i 2 praa it fabn It s
o ISR RES T ESIAE S RPUES e hEal, WELIIWERIES, B ERLS R PRE SR K IR E
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https://indico.cern.ch/event/695271/contributions/2956083/attachments/1637991/2614211/CERN_LHC_Rad_symp_23042018_HHI.pdf
https://arxiv.org/abs/2202.11471
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10246423&tag=1
https://www.sciencedirect.com/science/article/pii/S0168900220310056
https://doi.org/10.1016/0168-9002(94)90990-3
https://indico.ipmu.jp/event/166/contributions/2761/attachments/2145/2627/SiPM-rad-dam-review_PD18_Musienko-v3.pdf

e & muon

C, T, CP-violation
JCP Violation via Dalitz plot mirror asymmetry: n = n° n'mw
JCP Violation (Type I — P and T odd , C even): n—>4n° — 8y
JCP Violation (Type Il - C and T odd , P even): n — n°¢¢ and n — 3y
A Test of CP invariance via p longitudinal polarization: n — p'u-
JCP inv. via y* polarization studies:n - n're'e- & n— ' uu-
JCP invariance in angular correlation studies:n — 'y -e'e -
JCP invariance in angular correlation studies:n — p'y -n'm-
JCP invariance in p polar. in studies: n — 7n° 'y
AT invar. via u transverse polarization: n — 2°p'pu-and n — yu'p-

JCPT violation: p polar. in n = m'uvovs n— wu'v -y polar.inn—yy

Other discrete symmetry violations
HLepton Flavor Violation: n — p'e-+c.c.
“Radiative Lepton Flavor Violation: n — y(u'e~+c.c.

S Double lepton Flavor Violation: n — u'u'e—e~ +c.c.

New particles and forces searches
S Scalar meson searches (charged channel): n —» n°H with H-e'e and
H-u'pir
Dark photon searches: n —» yA with A" - ¢¢
JProtophobic fifth force searches : n — yX,, with X, - w'n-
JQCD axion searches : n — nra,, with a,, — e‘e

< New leptophobic baryonic force searches : n — yB with B— e'e or B—
y e

Sindirect searches for dark photons new gauge bosons and leptoquark: n
- urand n - ee

QSearch for true muonium: n — y(upu =)l oM, = Ve

“Lepton Universality
an— m°H with H— vN, ,N,—» h’'N,, h’ > e*e

Non-n/n’ based BSM Physics
< Neutral pion decay: m — yA' — ‘e

S ALP’s searches in Primakoff processes: p Z - p Za — I'l- (B
Kahlhoefer)

-'Charged pion and kaon decays: n+ — p'v A’ - p've'e and K+ -
HWVvA - pvee

" Dark photon and ALP searches in Drell-Yan processes: qqbar — A’/a
= (i

Other Precision Physics measurements

< Proton radius anomaly: n = yu'u-vs n— ye'e

| JAIl unseen leptonic decay mode of [ n* (SM predicts 10° -10)

High precision studies on medium energy physics

YNuclear models

YChiral perturbation theory

SNon-perturbative QCD

Ulsospin breaking due to the u-d quark mass difference
UOctet-singlet mixing angle

Y Electromagnetic transition form-factors (important input for g-2)

BABS e R EERRBERT &/ BF
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Table 6.2 Properties of scintillating crystals applied in particle physics experiments

NAI(TI) |CsI(Tl) | CsI | BaF, CeF3; |BGO | PbWO4 | LYSO
Density [gcm™3] 3.67 4.51 451 489 6.16 |7.13 |83 7.1
Radiation length [cm] 12,59 1.85 1.85 |2.06 ‘ 1.68 |1.12 |0.89 1.16
Moliére radius [cm] 4.8 3.3 3.5 34 ‘ 26 123 120 2.07
Interaction length [cm] 41.4 37.0 37.0 1299 [26.2 |21.8 |18.0 20.3
dE/dx)mip [MeV cm~!] 1479 5.61 561 [637 8.0 1892 [94 9.2
Refractive index [at Apeak] 1.85 1.79 195 1150 |1.62 [2.15 |2.2 1.8
Hygroscopicity Yes Slight | Slight[No |No |[No |No No
Emission spectrum, Apeak
Slow component [nm] . 410 560 420 | 300 . 340 480 |510
Fast component [nm] 310 1220 300 510 420
Light yield rel. to Nal ' '
Slow component 45 5.6 66 |9 0.3
Fast component 2 0 | 0.4 75
Decay time [ns]
Slow component 230 1300 630 |30 300 |50
Fast component 9 10 35 M({[%j@'

o EZEIJLBEMHzZAEFIR, EEARRAE~nsERH

o FIEEEMCsl, EIMTRAISIPM, R3t6nsifmk s 8k ~3 N FHHER, LIRS
© BEETHEE~23%@1CGeV, BEMA1MZ, BARSTCFIEEFHITHE KT

- BaF2Rm 9= @ETE0.9ns, {BLECsITR2-3fEF = ~2{ZE8EEHEM, ATRERSE Fo



cnmtaer REDTOP detector |

~Imx15m
Thin LGAD

98% coverage

= — —
<.
= Vo —
Wi
CTOF
S —

~Imx15m
Lead-glass tiles

98% coverage

Fiber tracker or ITS3

96% coverage

ADRIANO2 Calorimeter\'
(tiles)

Scint. + heavy glass sandwich

35X 2.9\ (~ 64 cm deep)

Triple-readout +PFA

4

p-polarizer

Active version (from
TREK exp.) - optional

+0.33 mm thin
*Spaced 10 cm

AN

for rejection of y-conversion
and vertexing
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