2023-20244F [ Z % 5

MU : F41E
2024.11.22



7w

RN %

O 7R 5

=
il
1 ]
X
& 4
Yz
N
O 0O



<) o2 BR B

1. BESII-MDCH EF 2
1 5T MDCAH AL 1T

2. CEPCHIitk:

155 Vertex FIOTKALIG R 1« ITKATEANUIE 1

3. ATLASH I 8] 73 BF R 4% (HGTD) -
T DTIRI B8R B ZH 2 AN B LA A T



4+ -2 & R -1 BESIII-MDC A 2 4 4
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o, AARRT I TREEESHE
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® TERNERAFTRKITELE
> MDCHZHFBRBEAMAFHERRREPHME . RUFEHTHERIH R (IR ] P s
HREE 2, i /N HAME R ST PABRERE A7
> FFRFEABHTHH L FEIR20°C AR RINZEIE (0.172mm) . TN LG, SERRE FFFR
AHSEL, W (0.16mm) SHEI—F. MDCHII, N Eh LR KMERSEN T, BR&E
Bz A, RIMERNIESE, ARETRAERE TEEER.
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* Same results for 3 times tests, consistent with

simulation results
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1. CEPC Vertex

TREWEbaselineZ2 5, IR T WFVertex 7 R IR T

1) FETFladderfjVertex 5 &:

5E AR [ CFRPE Mladdersz #6450 (IRYfiE . mRIE) k. FEARHL
TERVTXE AR RSB M (i 2o A2 EE5K)

TERAER (EPIRRE) AXERAHFTR, BRENERHHE

¢ Avertex{tbeam pipe [P E & RIEFLREE S| H 7 %

Layout and ladder deployment

Holes for fibers

The VTX fixation on beam pipe

inner  17.4x1.7x260  0.167 0019 0.006 g To Innermost layer cooling anaIyS|s '7
middle 17.4x2.5x486 0.179 0.084 0.026 Heat gene n 50mW/cm?, coolin ng by only heat conductivity
outer 17.4x3.2x749 0.185 0.346 0.107

- i\lz/H

Sensor: R 11.7 mm, 148 W/m.k, 14.8x260x0.05 mm
Beam pipe (beryllium): R 10.7 mm, 16 °C

Glue: 2W/m.k, 1.5x 260 mm W=
i
o
The max temperature of the e
~23.6°C

sssssss

14.8x494
14.8x749 25 277 37.2 0.2
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1. CEPC Vertex

2) New baseline Vertex 7% ladder + bent MAPS (&5 i it )
® thlvertextLMSCHE T ikt
> B s (FIRYRE)
> TR A AME RN (felxk BT R IR T)
® TN S HE A H I R BEIAAT,  BE IT RR  IR FER BE s, S5 R

FRATAT
® SEE it A &5 f fEbeam pipe B AE E MG . ZiBe 5] HHIHIE T &
| New baseline VTX structure | Bent MAPS

| Air cooling simulation results |

support and fixation

Temperture and gradient  somw/em?
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2. CEPC OTK (LGAD-TOF)

® Eikbarrel (93.6x58m~70m2) Ml %R (RoERHIE. “ESELTE)
> ZhE )T (Stave) HEA L AL
> Barrel 32 ¥ 5 Bl g vt
> CFRPEM N N ikAHI & K (fstave (£K5.8 mH2BH &) LMK
MIRE. /N ) LFEAR

LGAD based 4D timing detector
Time & Track
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2. CEPC OTK (LGAD-TOF)

® StilstaveR AE BB AR AT _(ASICKEHE K, AR . 5
E T RABPIERMRAE T SR AT RITTR (MBS NA HE 5

+PCBHNALFYT) o

® JFREEndcap ( ~20m2A ) I &5H% T SFEARH

Cooling design and thermal analysis

The coaling strategy

* Power consumption

YERR (B 22.5/7.2
2EHB (CFRP) 25.6/7.0
IEFR (B3 14.7/6.4
3ERFL (CFRP) 16.5/6.3

Pwer 20mW 256 W Heat sink{HS)
distribution Candidate: Cu, graphene;

o e |
channel ‘Wire bonding_ A Flex cable
( A% \ N
o it
C- LG,
)

The area of the heat sink could be 60% of the ASIC area

2
a%}.}v»{nﬁ‘m Em T q'."ﬂﬁ}:ﬁﬂ? The detailed
cooling
| M | MO simulation is on

umswﬁm 140 mm x 15mm
|ASIC araa: Ladmm x 25mm)

3
BN e OIS IBE

| Endcap support

Endcap design
“ Hitr ation:

ate estimation: masimum K Hefem?

ror module
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3. CEPC ITK (1-7H4 25D

FT- 22 1TK (Inner tracker) layout, 52J%PASE R R IR
SHIRIP 7 RMFEABLH).:
® StavetT S 4
® Barrel £ 345
® Endcap37#45#)

| General support scheme |

A possible layout for ease of installation
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TR GRS, RIS BT B éé%iﬂ? Er Ak any

® ASThINME S LK) BT (support unit) , 7548
FhEAR L (module) FEF{ZT I

® Modulel#:EH =V &
- WEBEEL S I8 XASICHImodule
o KHTH
- module[fl %E . support unitks & & A7 5 [ E
® {REFLE

- RIS AR E . PR3P module

Total production: 768 Detector Units

Quter : 10 supports

Inner . 3 supports Minimum number of modules / DU: 2 96 DU / side
Middle : 11 supports  payimum number of modules / DU: 16 modules

%845 Front : 24 supports

Back : 24 supports
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1. Beam test of a 180nm CMOS Pixel Sensor for the CEPC vertex
detector, Nucl.Instrum.Meth. A 1059 (2024) 168945

2. Beam test of a monolithic active pixel sensor for the CEPC vertex
detector, Nucl.Instrum.Meth. A 1069 (2024) 169925
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(1) e N RILFE R 22 AT, B E S AT HAMS, 2023YFA1605901,
AT LAS 256 5 B i (A ER I 28 F+ 2%, 2023-12 $22027-11, 113573 7G

(2) ZZ24C10721.CEPCHEZ 2= Tl s ¥R 2%, 1500 /5
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https://www.sciencedirect.com/journal/nuclear-instruments-and-methods-in-physics-research-section-a-accelerators-spectrometers-detectors-and-associated-equipment/vol/1069/suppl/C
https://www.sciencedirect.com/journal/nuclear-instruments-and-methods-in-physics-research-section-a-accelerators-spectrometers-detectors-and-associated-equipment/vol/1069/suppl/C
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