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Science at CEPC-SPPC

e Tunnel ~100 km

« CEPC (90 - 250 GeV)
- Higgs factory: 1M Higgs boson

» Absolute measurements of Higgs boson width and couplings
« Searching for exotic Higgs decay modes (New Physics)
- Z & W factory: 10B Z boson

* Precision test of the SM
 Rare decay
- Flavor factory: b, c, tau and QCD studies

. SPPC (~100 TeV)

- Direct search for new physics

- Complementary Higgs measurements to CEPC g(HHH), g(Htt)

« Heavy ion, e-p collision... Complemen tary

4/6/2017 Software Meeting(@ChengDu
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CEPC: 1M Higgs & 10-100 B Z

L |
| i
2 F
g
|2 &
5% 107
Process Cross section Events in 5 ab™!
—{5x 10°
Higgs boson production, cross section in fb
ete” - ZH 212 1.06 x 10°
eros ete” - vvH 6.72 3.36 x 10*
| | ete” - ete ™ H 0.63 3.15 x 103
50 TR 2050 750 BDiD B0 A Total 219 1.10 x 106
| J?mﬂh
Observables: EW Precision, tau physics, Flavor Physics...
Higgs mass, CP, o(ZH), event rates ( o(ZH, vvH)*Br(H—X) ), Diff. distributions
4/6/2017 Derive: Absolute Higgs width, branching ratios, couplings



Sim Higgs @ CEPC

//
DRUID, RunNur EventNun 401 /
/i
®

; /

. : G
/ » ¥
=
-»
e
A3 <
% /[
r.'-‘r‘é

1 ;)?*, <

DRUID, RunNum = 0, £

“""Reconstruction: From Hits to QBJeCtS---

Optimization: Performance at different geometries with
adequate Reconstruction

4/6/2017 Software Meeting(@ChengDu



Detector Designs

Tracker, TPC:R=18m
[ n ECAL: 84-90 mm W
a | | ToF: dt ~ 50 ps

| y HCAL: ~1000 mm iron
qq sStrategy: make all the possible \ /
9 measurements in each -

different channel and combine s
the result PFA Oriented:
TPC/Silicon + High Granularity Calorimeter

Higgs

T, HH Beam pipe (R~2 cm)
WW, ZZ, | VTX: 4-7 MAPS layers
AR DCH: 4 m long, R 40-200 c
- 2 T, R~2 m SC Coil
Il A% qq 7 boson Preshower (1-2 X)
decay DR calorimeter (2 m/8 A,
Final state (yoke) muon chambers

Alternative:

Wire Chamber + Dual Readout Calorimeter
4/6/2017 Software Meeting@ChengDu 5



PFA oriented Detector & \6

Reconstructfon

© Lison Bernet

4/6/2017

ECAL
rechlts m ’ ‘r

VAR e;f

HCAL
rechits

Software Meeting@ChengDu
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PFA Oriented Detector: Performance

4/6/2017

BN FERER. NEPMARNYERNY , L5EAK Higgs, EW SRR £

RZEEAEE : |cos(P)| < 0.99

BRFEH : eff >99.5%, misid < 1% L FRABHREKF
RENFEREFIERENIE - LT B IxHFKF
BEERNTBENFHENE : 5(1/Pt) ~ 2e-5 GeV', 10 5T B oI IFKFE
X5 b, c MEFTREE : EREREMKRS , BEARI cFREUENX S

BOFEEENE : 1.5-2 T HSREKE , A%E Higgs BEMERX KRS F/EH
B Higgs ®L 7R & (0/Mean ~ 4% for H->gg events)

REREEE . 10 5T BRRFAT

- FREEE. RENEN. NE A6 HENZE.

Software Meeting(@ChengDu 7



"

.

Arbor: sh

Goal:
Ultimate: 1-1 ¢ \r(espondence
Realistic: recon. \h_x_‘ysi

hi‘g{b*fﬁciency. & high precision

Performance: \ 5
Photon & Separation,
Lepton

Composed objects
JET/MET
Higgs analysis at e+e-



C
O
e
O
L
al
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H->di photon Vs W thickness

H->vy Energy Resolution

'S
200 - E
‘g
8 -
) o/Mean = 1.69% p J
©
b St 1.7_
5 E
S 100~ E ]
90 mm W % }
B &
2:1.65 - }
3
=
0 m o) insin et abantist = | | | | | | l
50 100 150 75 80 85 90
Energy [GeV] W Thickness [mm]
30 Layers, each layer with 0.5 mm Si + 2 mm PCB
ECAL only performance
Optimization on the in-homogeneous longitudinal structure (i.e,
Absorber thickness at different layer) not applied
4/6/2017 Software Meeting(@ChengDu 10



Leptons: essential for Higgs program

Higgs 4
qq;
a9
MM, YY
T
WW, ZZ,
2y
>
| A% qaq Z boson
decay

Final state
4/6/2017 Software Meeting(@ChengDu

Key objective: Identify the initial
leptons

- Leptons generated in Z
decays in ZH events

- Electrons in Z fusions

Secondary: leptons generated in
Higgs decay

- H->WW/ZZ/tautau/pp
- H->bb, cc->leptonic decay

- Hadron decays

11



Dan Yu: general Lepton ID for Calorimeter
with ngh granularity (LICH)

o T ~. 102
< 0 . o
= | S
2 ‘ : &= 100
S [~ x o
?IJ B : >§>§ A = 98
= X a
B j SEX ) X * >;_ ?ﬁ
T T _
[ x x Xx"; % o« B a0 96 F / electron
*% X >.<>< Xx m 2 % % E — uon
-10 - Electron < ] 94 pion
Muon X, * 1 92 1
x Pion T
I ] 2 MR R | 2 R |
T s e e 90 n
-15 -10 -5 0
log10(MuLike) 1 10 10
Energy

BD'T method using 4 classes of 24 input discrimination variables.

Test performance by requesting
Electron = E_likeness > 0.5 ; Muon = Mu_likeness > 0.5
Single charged reconstructed particle, for E > 2 GeV: lepton efficiency > 99.5% && Pion mis id rate ~ 1%

4/6/2017 Software Meeting(@ChengDu 12



hcal cellsize 20mm

Vary the granularity

100

tagged eff( %)

- / = electron
= — muon -
20 mm —rer
oo Lt L L
1 10 10*
HCAL Cell Si
e Izehcal cellsize 80mm
; T T T
Z 1wk
E
&
.- E
_ —electron
LN 60 — muon 7
l I “ I I pion
) 4
oo L L L
1 10 10°
Energy
hcal 20 layers
:_‘ T T T
5 100
E f—
=
¥ 4
_ = glectron
& — muon 7
7/ 20
90 Lu 1 1
1 10 10°
HCAL #l
aye r hcal 40 layers
= T T T
£ 100 pb——ro
'E -
4
N —electron
s 40 — muon 7]
pion
4/6 L. : i
1 10 10*
Energy

tagged eff( %)

tagged eff( %)

)

tagged eff

tagged eff(%)

100

90

100

90

100

90

100

90

s F 48 — muon -

hcal cellsize 40mm

== electron
—muon

.‘ 40 mm-eer

1 10 10°
Energy

hcal cellslze 80mm

—electron

80 mnt .

1 10 10
Energy

hcal 30 layers

T T T
b bizbard
H = glectron

— muon T

30 e
1 L 1
1 10 10°
Energy

hcal 48 layers

—electron

pion

1 10 10°
Energy

ecal cellsize 5mm ecal cellsize 10mm
< Ir T T < T T T
£ =
£ £
é 100 — % 100 |-
g 1 El z
& 8
_ —celectron M [ —electron
s —muon S — muon 1
omm 10 mm-»er
op L 1 L op L 1 1
1 10 10* 1 10 10°
ECAL Cell Si
e ec!lésgznmm ecal cellsize 40mm
~ Ir T T = T T T
fa =
5 0 — z R — i S
-] 8
H
0s =-electron o5 i/ = electron
S —muon T T 40 muon
20 lll pion lI“II pion
o0 L 1 L o0 L 1 1
1 10 10* 1 10 10°
Energy Energy
ecal 20 layers ecal 26 layers ecal 30 layers
5 T T ST T T & i i
;;100 L — ;;100 d ~ e gmo
E = S
F =—electron T =—clectron _ =—eclectron
el | ==muon T i 5 ==muon 95 =——muon b
20 = 26 = 30 =
%0 L L ool L L 00 L 1
10* 1 10 10 1 10 10*
Energy Energy

ECAL #Il;:lye?“‘"

No Significant effect for E > 2 GeV charged

eeting@ChengDu

Particles
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LICH @ IIH events

Energy Spectrum of Charged Particles, e'e’H sample |

\ Energy Spectrum of Charged Particles, 1*i'H sample |

3 q 3 —
® j —— etfe” from Higgs @ Il — w/w from Higgs
10% & 10% iqinal we/u-
i —— Original e*/e” § —— Original u*/u
L -, I e
103:11| B 103: e
Hadrons i Hadrons
I e I
102 m “’\ 10
10¢ Rl ]"|_'| 10 E
z | ._ﬂ_;"ﬂw W i
1t
1 & NI L1l [ [ L1l " |\\ “&_JL l‘dlmi#l | B
0 10 20 30 40 50 60 70 80 90
En/GeV
Geom 1 Geom 2
puH eeH ppH eeH
Cut, 0.1 0.1 0.1 0.1
Cut, 0.01 0.001 0.01 0.001
Ep 93.414+0.92 98.64 +0.08 91.60+1.02 97.89+0.11
Ne 92.02+1.00 9974 +0.04 89.89+1.10 99.67+0.04
Ep 99.541+0.05 95.53+0.76 99.19+0.06 86.48+1.26
My 99.60+0.04 96.31 £0.70 99.83+0.03 95.38+0.81
Egven 98.53+0.13 97.06+0.19 97.24+0.18 95.40+0.24

Geom 1/2: 10 (20) mm ECAL/HCAL Cell

F CEPC Preliminary
__ I pus [ Lat =5 ab”
B —¢— CEPC Simulation
;;. r — S+B Fit
. L — Signal
(o] L Backgroand
gZi}l}l] I
T L
=
= L
e
= L
= 1000
0 L L / | L }
120 125 130 135 140

M [GeV]

CEPC I)I'l.'lilllillilrj'-

2 e'ey ‘ Lt =S’
1500
& CEPC Simulation
= S+B Fit
—— Signal

Background

1000

Entries/0.25 GeV

120 125 % 130 135 140
M [GeV]

Initial Leptons identified at satisfactory efficiency & purity (limited by separation power)
More stringent requirement arrises from jet leptons...

4/6/2017

https://arxiv.org/abs/1701.07542
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Separation

Two 5 GeV photons — separated at 4 mm with 1 mm cell size

Figure 11. Event display of reconstructed di-photon.

4/6/2017 Software Meeting(@ChengDu
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Critical distance: ~ 2*Cell Size

—e— ImmxIlmm

Efficiency

—s— SmmxSmm

—— 10mmx10mm

—— 20mmx20mm
|

50
Distance[mm]

Efficiency: successfully reconstruct 2
Photons with 1/3 <E/E__ <2/3

Simulation at 1 mm Cell & Digitized
To large cell size

4612017 Scan step = 1 mm

Crutial Distance [mm]

Y
=)

o
=

y=2xCell Si

| |
10 20
Cell Size [mm|]
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Count

Impact of Separation: Z->tau tau @ Z pole

Ilmm Smm 10mm 20mm = iy .
1000 — 40 - o “u:";.r:':.' | I’ iy alﬁ,;{%fﬂ |
. 'H“H Jrf”l K _
I > Wl _J Y fl)n o ?"‘”“’;?‘H'-" 200
U B e !I":' L ;.'.l'kf‘.!l" l' ||i_|.|l l*' "
: i “ .;:. ulﬂw ;'I.H I Pl"l'f It
1 . b ,f ; |
500 S 201 . v, '
= | i ' ,'I . ] 100
i i :Ial : II:II:I..:I:EI.
L II':I"|:'|
- B e
00 1 2 3 4 00 1 2 3
Log(Closest Distance) [mm] Log(Closest Distance) [mm]
Cell Size/mm 1 5 10 20
Crucial Dis/mm 4 9 16 37
Percentage of potentially 0.07% 0.4% 1.7% 18.6%

overlap photon

4/6/2017 Software Meeting(@ChengDu 17



Tau reconstruction

300 — . |
3
1

—#— CEPC Simulation

— S5+B Fit &

. sl

LH, £F, WW bkg

Entries

0 5
lngm(Dﬂz+Zﬂz)

In no-jet environment: counting number of charged particle — (pions & leptons), photons (pi0Os) +
restrict impact parameters leads to very high efficiency in Tau finding:

At inclusive Higgs decay sample: Efficiency ~ 98% for of H—1T1 event finding, with IIH and

vvH final state. The remaining bkgrds are irreducible: H—-WW)/ZZ—leptonic/tau final state
In yuH channel: 6N/N = 3%

4/6/2017 Software Meeting(@ChengDu
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Jets @ vvH, H->gluons

Reconstructed Higgs Mass from vvH event, wi/wo cleaning

all
Entries 9900

Mean 125.2
RMS  7.082
cleaned
Entries 6458
Mean 125
RMS 5.122

102

Geo: CEPC _v1:
Reco: ArborLICH p2

10

1B
I B B || ||||||
80

- |
0 20 40 60 100 120 140 160 180 200

m,/GeV

ISRPt <1 && N3Pt < 1 8766

4/6/2017 Software Meeting@ChengD

ISR Photon Impact
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Neutrino Impac
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Higgs mass and Jet Polar Angle
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JER Vs #Laver (Preliminary)

125— [
124.8
124.6

124.4

124.2

I|I|Ill|lllll|1ll

LTI

I|I|III|III||II|1II

Ml

30

32 34 36 38 40 42
number of hcal layers

44

a6 48

Reducing the #Layers from 48 -> 40
(same layer thickness)
A degrading of 2% (relative) in JER

Performance depends on the version...

4/6/2017

0.054
0.052

0.05
0.048
0.046
0.044
0.042

0.04
0.038
0.036
0.034
0.032

_l—l T i LI | LI _1..
- I I —|— Hist RMS/Mean =
= g, | | Hist RMS90/Mean90 =
- 1 — FitAmsMean i
= I 1 =
— I —
3 1y 3
= 1 ) G G [ 1 =
— I I 19 | —
= SRR SEE ) TR
_—[ 11 | 1 Vi | L1 1 | 1 1 | 111 | L1 1 | 111 -I 11 1 | 1 .| 1 i 1 ] 1 :l\l 1 ':
30/ 32 34 36 38 40 42 44 46 4

number of hcal layers

vVH event with ISR & Neutri’/etoed and |cos(®_j)| < 0.85

vvH event with ISR & Neutrino vetoed and Icos(®_§i < 0.85

0

nhcal_32
Entries 12670
Mean 124.4
Std Dev 6423
£/ ndf 458.1/49
Prob 0
Constant 9431113
Mean 125200
Sigma  5.277 = 0.042
RMS90
Entries 11887
Mean 1252
Std Dev 4.464

20 40 60

L L L L B

80 100
m,, [GeV/c?
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T
E r s
] Entries 6458
] 102 | Mean 125
- E|rws 5122
— [ [%/ndf 106.8/85
3 F | Prob 00548
q [ |constant 2639243
] Mean 12550.1
10 E|sgma 4802+0050
E F RMS90
B Entries 5814
] I |Mean 125
7 RMS 3.796
- TE
B =PI R AR I A
200 0 20 40 60 80 100 120 140 160 180 200
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Composite & Passive cooling:
Br(H-WW) @ 10mm/20mm Cell size

Liao libo, H-WW*—lvqq, Z—l

soC CEPC Preliminary 800 _ ......................... ........................... CEPC Pt‘é’llﬁiiﬁ':ii"y“
— Signal o — cepc vl | :

40 —— Higgs Backeround . — E30L E10mm H48L H10mm |
— L7 Background | 600 _“—ESOL E20mmH48LH20mm --------------- ------------------------

Entries/(1.2 Ge\-’!cz)
Entries/(1 GeV/cZ)
=
>
S

200

0 20 40 60 80 100 120 |20 40 60 80 100 120
MIT (Gev/cd) M,, (GeV/c?)

Inv

Br(H—-WW) via vwH, H-WW*—lvqq
No lose in the object level efficiency: JER slightly degraded, ~ 5/10% at 10/20 mm

Over all: event reco. efficiency varies ~1%
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Optimization Benchmarks

Higgs

Lepton & Momentum

resolution: Br=6.7%

Flavor Tagging & JER:
Br=14%

qq, Composition of
g9 Jet/MET, lepton: Br = 4%

Jet Clustering: Br = 50%

MM, Yy Photon/ECAL: Br = 0.2%
T
qqH, H->inv. MET & NP:
WV\é, ZZ, SM Br=0.1%
Y

- - -
W ATONG ='. 5i(12u>X) @ Z pole:

decay
Final state
4/6/2017 Software Meeting@ChengDu 22
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Feasibility & Optimized Parameters

Feasibility analysis: TPC and Passive Cooling Calorimeter is valid for CEPC

CEPC v1 Optimized Comments
(~ ILD) (Preliminary)
Track Radius 1.8 m >=1.8m Requested by Br(H->di muon) measurement
B Field 35T 3T Requested by MDI
ToF - 50 ps Requested by pi-Kaon separation at Z pole
ECAL Thickness 84 mm 84(90) mm | 84 mm is optimized on Br(H->di photon) at 250
GeV; 90mm for bhabha event at 350 GeV
ECAL Cell Size 5 mm 10 — 20 mm Passive cooling request ~ 20 mm. 10 mm
should be highly appreciated for EW
measurements — need further evaluation
ECAL NLayer 30 20 - 30 Depends on the Silicon Sensor thickness
HCAL Thickness 1.3 m 1m -
HCAL NLayer 48 40 Optimized on Higgs event at 250 GeV;

Margin might be reserved for 350 GeV.

4/6/2017
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Summary

« CEPC: a tremendous Higgs/EW factory, request detector(s) that can
successfully reconstruct all key physics objects

- Photons, Leptons, Jets, Tau, MET
« CEPC Detectors: PFA Oriented Concept & Alternative

 PFA Oriented Concept: TPC + HGC

- Fully established in simulation/reconstruction, dedicated Reconstruction
algorithm that reconstruct every physics objects

- Feasibility:
« TPC is not limited at CEPC by the voxel occupancy & charge distortion

« Passive cooling HGC: marginal impact at CEPC Higgs program

- Optimized w.r.t Set of Benchmark Physics Processes: each challenge a
combination of key performance

4/6/2017 Software Meeting(@ChengDu 24
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Impact of Separation: qqH, H->yy @ 250
GeV

Imm Smm 10mm 20mm

1000 - 160 -
B
& S |
§ :93 —500
© 500 s S50
=
&=
Log(Closest Distance) [mm] Log(Closest Distance) [mm]
Cell Size/mm 1 5 10 20
Crucial Dis/mm 4 9 16 37
Percentage of potentially 0% 0% 0.1% 0.4%

overlap photon: E > 30 GeV

4/61: E <30GeV | 01%  0.35% 1.1% 6.4%



Clustering: Ideal Vs Realistic

1 — T
&
=
o>
9
£
=
095
_I L 11 | 1 I
1 10?

All Hits

4/6/2017

10
Energy[GeV]

o/E

107 |

102
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e Ultimate Clustering

=  Arbor Clustering

10 10°
Energy[GeV]

Efficiency
= LC Energy/total hit energy



log10(Theta)

Composed object: (Preliminary)

log10(Theta):log10(MCPiEn) log10(Phi):log10(PiEn)
1 [ 1 T | L L 1' 50
of .
1F
e .
[ Reconstructed
1 05 0 05 1 15 2 14 05 0 05 1 1B 2
logl0(En) logl0(En)

Testing on Higgs to di tau events. Tau inclusive decay
(X axis, Energy of Pi0, Y axis, Angle between two photons decayed from pi0)

For piO with En > 3 GeV && En < 30 GeV, Reconstruction efficiency ~ 65%..

Horizontal line corresponding to 9 mm separation at ECAL.
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Composed object: converted photon

7 convert rate vs 0
gﬂ.iﬂ;
Emf—
n.ﬂg— + Jr
0.12; + + +++
01—
mi— ‘|‘+Jr+++++ JF +++
e P T
0.04—
mf—
e
o Ensrm&mnmp 0| HE En:riesmmrp 2000
¥ Mean 105.8 = Mean 114.1
NS 4288 400 ﬂ RS 3241
350 =
a']:—
300 _ﬂé Save ~ 7% of
- TentRontstng the H->di photon
niversity o icago 250 = Y
- statistic

1

=
H__F_IEllllli|lIIIFIIIIll]IFIIIil[llllillllll\

T,_u:]:‘—‘
100 E
‘:l}:l_—
50 =
50—

gblin b e b dn i lorn ] .-LTHI_. L c g s ale Lenn ! '

0 20 40 60 B0 100 120 140 180 e i e el
4/6/2017 Mass_2 T 0 120 W18 29
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AU

JER/MET

Arbor
I Entries 10000 EZZUm __ .......................................................................................................................................................................................
Mean 125 A0 B S NS U L N S S
800 RMS  7.256 Emm - EH o . : : ;
- H—> Z—inv I E - H—inv, Z—qq......... S W N e
i 99 PandoraPFA _EIS{H}D - qq :
i Entries 10000 Elmm - : : : : '
600 Mean 1252
i RMS 8.263 14000 £
E 12000
400 10000
I 8000
B 6000
200
B 4000
B 2000
O | | | | | | | | | | | U [ 1 I 1 1 1 1 I 1 1 1 L 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1
0 50 100 150 200 a0 100 110 120 130 140 150
Min/GeV Rrecol2[GeV)

« Digital ECAL mode: Energy Estimated as k*NHit for HCAL Cluster, Calibration Constant (k)
optimized for both Pandora & Arbor via Scan

e MET: usually no ambiguity;
« Jet: Highly depending on Jet clustering if #Jet > 2...
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Reconstructed Higgs Mass from wH event, wilwo cleaning

- JET/MET
i-liggs mass:
. o/Mean =
105— 380/0

all
Entries 9900

Mean 1252

RMS  7.082

cleaned

Entries 6458

Mean 125
RMS  5.122

4/6/2017

1Ll LR
80 100 120 140 160 180 200

my/GeV

Count

Reconstruction
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Higgs 4
qaq,
ag
TT, Py
WW, ZZ
7y, vy
I w aq Z bos;n
decay
Final state
200 - 1L
Photons &
Higgs mass: _ |
o/Mean = 1.7- ‘ light backgrou@d
J ol 1 1 1 i | 1
% 100 150 04 6 03
Energy [GeV] "‘

100

tagged eff( 9 )

%

lavo

1- S
o ks
o

heal 40 layers

= —— VIX=limm

==glectron
= MUON 7
pion
, LEPTON |
1 10 10
Energy
r \
Y

\

¢ background

—*— VTX=18mm
—— VTX=10min
—— VTE-1imm

—— VIX=Ltum
o VIR=2mm
]

%A‘ I I(l.lS 0.8
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Higgs

qq,
99

1T, HH

ww, 2z,
Zy. vy

4/6/2017

v

a9 Z boson
decay
Final state

CEPC: Simulation Studies

PreCDR (Jan 2015) | Now (Aug 2016)
o(ZH) 0.51% 0.50%
o(ZH)*Br(H—bb) 0.28% 0.21%
o(ZH)*Br(H—cc) 2.1% |- T 25%
a(ZH)*Br(H—gg) 1.6% | 1.3%
o(ZH)*Br(H—->WW) 1.5% 1.0%
o(ZH)*Br(H—Z2) 4.3% 4.3%

o(zH)Brl-y)
o2y B

Higgs Mass/MeV 59 5.0
a(ZH)*"Br(H—inv) 95%. CL = 1.4e-3 1.4e-3
Br(H—ee/emu) = 1.7e-4/1.2e-4
Br(H—bbyx) <103 3.0e-4

Software Meeting@ChengDu
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Photon energy measurement Vs
Longitudinal structure: #Layer & Si Thickness

o/E
o/E 21.35%
e 20 Layers —:‘TE—E@{I.TS%
) 16.94%
o 20 Layers ————®0.69%
] 25 Layers —(-Bnﬂls:“lfsﬁs 2 67% ayers VE
Y. 16.34%
10_1 30 Layers 16,“{35 %: 0.77% 10_1 n 25 Layers T@O.GS%
- 30 Layers L‘%@M?%
= i = -
© i © -
10-2| 1 L Lo aal 1 1 ||\|||| 10-2 | 1 1 1 L1 ;| 1 1 1 Lo vl
1 10 10’ 1 10 10°
Energy[GeV] Energy[GeV]

Performance @ Photon with E > 1 GeV:

Energy Resolution is comparable at:
201.5mmSi+4.5mmW
25*1TmmSi+3.6 mmW

, . . - : o
What's the maximal viable silicon wafer thickness: 30 * 0.5 mm Si + 3 mm W
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Feasibility of TPC at Z pole

e 600 lon Disks induced from Z->qq events at 2E34cm™s™

* Voxel occupancy & Charge distortion from lon Back Flow (IBF)
 Cooperation with CEA & LCTPC

HV Plane Endcap
L 0tk 11 A A vt
(OSSR fArsHaRatAMAAMHMIaRRN
[rscon f e
Trajectary of Track |||l .. TBailelow '?”S'
Sprimanyon ack Image ormec
A I o) g by Back Flow lon
DDA AR ARG

IP
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TPC Feasibility (Preliminary)
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e Conclusion: Distortion calculation code r / mm

provided by KEK
- Voxel occupancy ~ (107-4 — 10”-6) level, safe

- Safe for CEPC If the ion back flow be controlled to per mille level - The charge
distortion at ILD TPC would be one order of magnitude then the intrinsic resolution
(L = 2E34 cm™s™)
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