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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: 100M W Boson, 100B — 1 Tera 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

16/02/19 FCPPL@Shanghai



Higgs @ CEPC

[ . |
: : L
[ | . | : “; —
IIIII | E .,rl
s = -
1L |||‘F+”— |z S
1ot b 5% 107
2
b
10°
[ : _ ,. Process Cross section Events in 5 ab™!
102 LM S T X 1R - - - -
' | \] rusion _——1 Higgs boson production, cross section in b
wlg_ - e+e— S 7H 212 1.06 % 106
. z N _ -
Bl / [ fusion o ete™ — vinH 6.72 3.36 x 104
? | | ete” —wete ™ H 0.63 3.15 x 103
50 1050 130 200 70 BDiD 350 400 Total 219 1.10 x 106

| \/:[cexl] S/B ~ 1100 - 1000

Observables: Higgs mass, CP, a(ZH), event rates ( o(ZH, vvH)*Br(H—X) ), Diff. distributions

Derive: Absolute Higgs width, branching ratios, couplings
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Physics Requirements

&

Z—2 jet, -
H—2 tau
~5%

Higgs 4

qq Strategy: make all the possible
a9 measurements in each
different channel and combine ﬁ Z—)Z muon
the result! H—*WW"—*GGW
~1%
0
T, MM
WW, 27,
ZY, Yy
I W aq Z boson
decay

Final state

Detector:
To reconstruct all the physics objects with high efficiency, purity & resolution
Homogenous & Stable enough to control the systematic

16/02/19 FCPPL@Shanghai




Jets at the Higgs Signal

SM Higgs

- 0jets: 3%: Z—ll, vv (30%);, H—O0 jets (~10%, 11, uu, vy, yZ/\WW/ZZ—leptonic)

- 2jets: 32% Higgs 4
« Z—qq, H—O0 jets. 70%*10% = 7%
* L=l vy H—>2/ets. 30%*70_% - 21% qq Strategy: make all the possible
o Z-ll, vwv, H-WW/ZZ—semi-leptonic. 3.6% ag measurements in each

_ 4jets: 559, different channel and combine

the result!

« Z—qq, H—-2 jets. 70%*70% = 49%
o Z-ll, v, H-WW/ZZ—4 jets. 30%*15% = 4.5%
6 jets: 11%
WW, ZZ,

« Z—qq, HHWW/ZZ—4 jets. 70%*15% = 11% Rl

T, W

-
-

I W aq Z boson
97% of the SM Higgsstrahlung Signal has Jets in the final state decay

Final state
1/3 has only 2 jets: be described by the mass resolution of the hadronic decay boson (BMR)

2/3 need color-singlet identification: grouping the hadronic final sate particles into color-singlets

Jet is important for EW measurements & jet clustering is essential for differential measurements

16/02/19 FCPPL@Shanghai 5



1% Benchmark: o(vwH, H—bb) ~ Higgs width

o« QAHXX)~T_ =T _ *Br(H—-XX)

H—XX t

1 I 1 1 1 1 I I- I. I ]
I ., : determined by combining: CEPG Preliminary;

to 01

1%, 0(ZH) (~g*(HZZ)), o(ZH, H—Z2) f o fuon
(~g"(HZZ)IT

) 008 | ZH ]
total

>
- 2", 0(ZH, H—bb), o(ZH, H->WW), &
o(ZH), o(vwH| _ , H—bb), (bbcan -

>

be replaced by X) ©
- The 2nd method dominant the

accuracy 002 - ]
* Critical to identify the W fusion events I A ]
o L A R AR B

from the Higgsstrahlung ones with vvH 0 o o 150 200 250
final state: rely on the recoil mass agains M [GeV]
the Higgs (and the Higgs direction). ob

0.06 |~ —

0.04 |~ —

Hao Liang
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o(va H—>bb) Accuracy V.S. BMR

[ e —
-+ r 1. 1t r ¢ 11 ° ¢ 1t r T° 1 T oo |- ' cEPC Prellmlnar):
= | I | | - i — WW fusion
= - ZH
4 = I ] % 1500 [~ 5
O] i
[ I ] 3 BMR = 4%
® 1000 |~ -]
= - o - ]
— - ] - : ]
o\o 3 | _ 500 - .
Rl = -
> - I . 0 e e e
(&) 0 50 100 150 200 250
© I [ ] M [GeV]
3 2= | | | — wwf g OEPCPisiminany
5<-> : | I | | : 1000 r — WW fusion N
L ZH i
: : E 800 :— —:
R Eoe = 5 I BMR = 10% |
u i £ oeop .
>
S 1 . _;
0 i ] || ] II | I| ] I| PR I T T TR TN NN TR T | 200:_ _/\ _
O I l 5 I I 10 15 20 00 I 50I = I1(;0I = I150 = IZ(:OI = I250

M [GeV]

BMR [%]

If the BMR degrades from 4% to 6/8%: the Higgs width measurement degrades by 20/40%

improves to 2%: the width measurement will improve by 15%
16/02/19 FCPPL@Shanghai 7



2" Benchmark: qu H—>|nV|S|bIe

 Portal to DM...

* qggH dominants the precision & rely on the
recoil mass to separate the ZZ bkg

« Essential for qgH analysis, especially

H—non jet final state

Accuracy[%]

1.4

1.2

0.6

0.4

0.8

BMR[%]

?_l' T GERC Prefiminary,
| ]
|

-

o

I Assuming

| BR(H->inv) = 10%
-_|_I| ‘ | ] ] ]

0 i ‘10 20 30 40

[ BMR=2% |,

17
CEPC CDR

=
< 05
0 L | L
0 50 - 150
qu
(a)
BMR=6% |——
1+ ]
CEPC CDR
=
< 05
0 sl Ll |
0 50 ) 150
Mrecml [GeV]

(c)

BMR=4% |-——
1= =
CEPC CDR
3
< 05
0 \ ‘ eyl L
0 50 recml100 150
My [GeV]
(b)
BMR=8% |——
1= =
CEPC CDR
2
<< 05
0 ety I | R
0 50 i 100 150
qu [GeV]

If the BMR degrades from 4% to 6/8%: the Higgs invisible measurement degrades by 20/50%

16/02/19
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3 Benchmark: g(HTT)

10° pr—" ™ L DL "QEPFE

F —sig —SW 3

i = ]

104 - SZ —WW 4

; —Z77Z —Higgs BKG
> i
S10° E
QY F
U) =
Q0 -
£10°
W
10F

1 [ I HN L L L I L
0 50 100 150 200 250
qu[GeV]

SEPC

« TAURUS: di-tau system identification

I S oL
—> —— SW
Sz
— WW
—ZZ
—— Higgs BKG

50

100 150 200

Ma%CO”[G eV]

250

at qqH

Accuracy[%]

1.4

1.2

| Pr'eliminary

BMR[%)]

* The rest particles are identified as the di-jet: to distinguish the ZZ/ZH background & Improves the

accuracy by more than a factor of 2: BMR < 4% (baseline of 3.8%) is crucial

» Isolated tracks are intensionally defined as tau candidate: be distinguished by the VTX

« Relative accuracy of 0.9% at 5.6 ab™ integrated luminosity, dominate the combined accuracy (0.8%)

« Changing BMR from 4% to 6/10%, the Accuracy degrades by 10/20%

16/02/19
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Two classes of Concepts

* PFA Oriented concept using High Granularity
Calorimeter

- + TPC (ILD-like, Baseline)
-+ Silicon tracking (SiD-like)

 Low Magnet Field Detector Concept (IDEA)

- Wire Chamber + Dual Readout Calorimeter

Particle separation (2 m track)
(cluster conting =80% - dE/dx at 4.2%)

‘ H ‘ /i dE/@x
i : e i N/
t B oo pifK dE/dx

. : pi/kan/x | |
q : 7

bw s oo Nw oo B
23 888888 8 8

cluster counting effciency op 10.3% :
EM = 2 3 0.3%

https://indico.ihep.ac.cn/event/6618/

https://agenda.infn.it/conferenceOtherViews.py?view=standard&confld=14816
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The CEPC baseline: Optimized from the ILD

e Different collision environments/rates :

- MDI design & Implementation: CEPC-SIMU-
2017-001

- Vertex optimization: JINST-13-T09002 (2018)

The CEPC Event rate is significantly higher than linear
colliders, charged kaon id can strongly enhance the
CEPC flavor physics program

- TPC Feasibility: JINST-12-P07005 (2017)

- Pid using TPC dEdx and ToF: Eur. Phys. J. C
(2018) 78:464

No power pulsing at CEPC detector

- A significant reduction of the readout channel,
especially the Calorimeter Granularity: JINST-13-
P03010 (2018)

- HCAL Optimization

\ 3 Tesla Solenoid: requested by the Accelerator/MDI

16/02/19 FCPPL@Shanghai 11



Baseline Geometry

i/
g

:\\HHH“mmlmlummummm‘\‘:\‘\"“'

{\: I\I\IHHHuuulumlmmummn

W
‘\\\E\I\I\IU m,mlﬂ‘H”W”'""“IHH

W
o=

\\:I“I\‘\I\‘\I““I“‘?\I\‘{\:I““"“"“”IHWW

CEPC-SIMU-2017-001,
CEPC-SIMU-2017-002,
(DocDB id-167, 168, 173)
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Software & Reconstruction

Physics Physics

Models Parameters

Whizard |/ T@
Parton Physics Object

Pythia

Fragmentation R
: .~ Fast Reconstructed

MCParticle SGn - Particle

MokkaPlus

G4-Simulation

Simulated

Detector Hits Tracks & calorimeter hits

S B
'\\ Y B e
\ ¥ o !
LAY :
\
\
\ Ry
\\ i
\\ . i
\ ;
\l\‘ 3
PRUID, RunNum = 0, EventNum = 23 \ f ‘
i

Detector DAQ » Detector Hits

Starting from the ilcsoft & replace all the PFA/high-level reconstruction algorithms.

16/02/19 FCPPL@Shanghai 13



Tracker Radius: the optimized value

 Detector cost is sensitive to tracker radius, however, | recommend TPC
radius >= 1.8m:

- Better separation & JER

Expected Accuracy of 6(XH)*Br(H->up)

- Better dEdx 5 5 I"'22
Sk
- Better (H->di muon) Tast Doz
measurement E
350 CMS 3ab™
| 255 ATLAS 3ab”
i -
of B
| ke
F

e e W ww W G 15 '1!2”'1{4' | I1!6| | '1!8' | ; 22 24 26 28 3
Rrpc/m
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Calorimeter optimization: B-Field, HCAL
thickness, and ECAL Separation power

|
CEPC Preliminary |

(o]

4.2 T —'—""""E"]i?‘i"él‘d"Z'.‘S‘T'"""'"'_

\l

—+ BField3T

(&)

B Field 3.5 T

9}

N

2
[
= S
S 5
0 :
S 4 P GLJ
L 2
oC ©
=S e
a8 5
D
T

ECAL Reso = 1‘%70 @ 1%, Arbor Full Reconstruction
[ |
ECAL Reso = % ® 1%, Arbor Full Reconstruction
[ |
ECAL Reso = % @ 1%, Perfect PFA n
ECAL Reso = % @ 1%, Perfect PFA g
HCAL Reso = % @ 2% n
[ |
4"

EE N IIIE

«w e #7°  Preliminary

Ed
] 3
Bl

IIIIIII| 1 IIIIIIII | IIIIIII|

B
B

W
_L_LIFEIIillllll|IIIIIIIII|IIII|II

. i . |
20 30 40
Number of HCAL Layers

HCAL #Layer: 40

10, 0°
Critical Distance [mm]

B-Field: No significant degrading at 3 T, Comparingto 3.5 T

Separation power: Better than 20 mm is required

16/02/19 FCPPL@Shanghai
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Clustering - Separation

-~ 1.2
U BS
-
= !
O I
T
0.8
0.6 | _
i - CEPC CDR y
0_4_— ji --&-- 1mm x 1Tmm _
[ - -4 5mm X 5mm
02__ —a— 10mm x 10mm |
P I T S S N —

20 30 40 50
Distance [mm]

Hang Zhao. CEPC CDR

10 mm Cell Size gives 16 mm Critical Separation distance: a good choice
Critical energy to separate an evenly decay m : 30 GeV
16/02/19 FCPPL@Shanghai 16



Validation on Full Simulation

Higgs mass resolution [%]

PR B

15%

ECAL Reso = F @ 1%, Arbor Full Reconstruction

2%

ECAL Reso = ﬁ @ 1%, Arbor Full Reconstruction
Dk
_15% , b
ECAL Reso = e @ 1%, Perfect PFA mn
ECAL Reso = % @ 1%, Perfect PFA
7
HCAL Reso = 222 & 29 "
\E Q
[
' @ Table 3.

al 5w
.@

Bl

Preliminary

Table 2. Percentages of photons that would be polluted by neighbor particles

Cell Size | Critical Separation Distance with Arbor | Percentage of Z — 7+7~
1 mm 4 mm 0.07%
5mm & mm 0.30%
10 mm 16 mm 1.70%
20 mm 38 mm 19.6%

Resolution of reconstructed Higes boson mass through vvHiggs, Higgs — gluons events with

different cell size at CEPC_v1 geometry.

Silicon sensor cell size | Higgs boson mass resolution (Statistic error only)
5 mm 3.74 + 0.02%
10 mm 3.75 £ 0.02%
20mm 3.93 £ 0.02%

16/02/19

10 10

Critical Distance [mm]

10°
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ECAL Longitudinal Structure

200 - h o]

150} ;
| =1 net 89917 /119
o Constant 1889 + 2.4
-%’ Meaan 125 £ 0.0 |
Eqggl [ Soma 205110017 | -
(5100} .
50 }

Hesolution (o/Mean) [%)]

T |

I / [
' |
0. L 1, P B |ll_ |

60 80 100 120 140
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‘ T T T T T TTT | T T T T T TTT ‘
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. TS ‘
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Y R -

—
Q

Energy Resolution (6/Mean)

-y
<
N

10
Energy [GeV]
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L L | L
75 80 85 90

W Thickness [mm]

—
Q

Energy Resolution (6/Mean)

N

. /E
- 16.0%
\\ 25 Layers E @0.77 %

0.5 mm * 30 layer .
1 mm * 25 layers
1.5 mm * 20 layers

T T T UL ‘
- 20 Layers Lg%@o.ss:% 1

15.9%
* 30 Layers —==®0.95%_
Y e "]

—_
o

-

1
Energy [GeV]

FCPPL@Shanghai

Optimized ECAL thickness
ECAL W thickness: 84 mm
Using thicker Wafer: the ECAL

Energy Resolution Can be
improved

https://arxiv.org/abs/1712.09625
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VTX Optimization on H—bb, cc, 11

o 0.15F
. - — material budget
w 0.14
- resolution
0.13F . .
- —— inner radius
0.12
0.1
0.1F-
0.09"
0.08
0.07-
0.06/
;I\'\\\l\l\l\l\l\\\l\l\'\l\‘\l\l\l\l\\\
00504 06 08 1 12 14 16 18 2
relative scanned narameter
A-)Cmaterlall A-)Cresolutlon A-)Cradlus
e-p=0.0951-0.14 )(1 = 0.09 )(1 — 0.23——Lus
Xmaterial Xresolution Xradius

» Closer > Lighter > Preciser Wu 2018 J._ Inst. 13 T09002
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Optimized Parameters

CEPC_v1 APODIS Comments
(~ ILD) (Optimized)
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 mm Passive cooling request ~ 20 mm.
ECAL NLayer 30 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.

Vertex: needs extra boundary conditions from dedicated MDI/Machine background analyses.

16/02/19
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Benchmark detector for CDR: APODIS

(A PFA Oriented Detector for HiggS factory. a.k.a CEPC_v4)
.V v

“

_ iy

2015
PreCDR
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AU./0.2GeV

AU./0.4 GeV

Physics Objects

Eur. Phys. J. C (2017) 77: 591 Eur. Phys. J. C (2018) 78:464
0.08 ] — 7y ¢ T T - 5 ! 1
CEPC GDR 2 o | CEPC CDR e CEPC CDR .
L vwH, H-yy i ; 3 o K dEddx S 2o qq, Ho ]
[ ] e 100 8l 1 E 7 b
0.04} | =z 5 0.9 0.9
o E —= K/n TOF r 7
— Baseline ;:i . § ]
0.03} ntrinsic 7 4 L J 6_ — K/r dE/dx+TOF | 0.8} {0.8
; ] i == glactron [ .
ooz-  PHOTON ] st LEPTON = MUoN 7 a 0.7F TAU __ Efficiency (0.7
: | = plon ‘ .
0.01- . ' ' 2F 0.6/ Py ~os
L . " KA e ] ] Sl a0 | I B 0 ¥ T [ T
80 90 100 110 120 7130 140 W ‘ : 1 10 102 9530 20 80 80 100°
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Energy
[ T T T T T c 0.077\ T T L R R B
| cEPCCDR Hzzovvaa | _% C CEPC COR | i L
0.03 DWW—”an . g 0.065- ZZ—vvaq ]
f [ JzH—vvag ke s b auark ]
0.06 quarks
% A cquarks L ;
I 5o 055F ® uds quarks . )
0.021 1 3 . N —2BT% 024 - light background . Chbackground
- r = &
L 0045:— v —— VTX=08mm - —=— VTX=0dmm
[ —— YTX=10mm —— YTX=10nm
0.01 B L —— VTE-12nm — VTE-1lmm
L 004; — Vn?:l-)mnl ! I = —— W’Tti.zllmm
: —w JET FLAVOR R
0.035 ;
nn nonon I S S S S ! 1 1 | 1 L 1 1 1 1 1 1 ! | 1 L 1
100 120 140 _ 160 20 40 60 80 100 b 0.6 08 1 b 0.6
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Eur. Phys. J. C (2018) 78: 426
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AU./0.8 GeV

A.U./0.067 GeV

Reconstructed Hig

0.1

0.1

240Gev
I vvHiggs.Higgs — bb

i
o
@

0 50 100 150
Myiginie [GEV]

0.1

240Gev
| vwHiggs,Higgs—

 Mean 125
| Sigma 0.240

m,,, [GeV]

Clear Higgs Signature in all SM decay modes

Massive production of the SM background (2 fermion and 4 fermions) at the full Simulation level

AU./0.8 GeV

T T
240Gev
| vwHiggs,Higgs — cc

A.U./0.8 GeV
o
<3
&

0 50 100
mviswble [GeV]

gs Signhat

T 1
240Gev :
[ vwHiggs,Higgs — di-gluon

A.U./0.8 GeV
o
o
o

T T T T T T T T

Vs =240 GeV
B vvH, H -» WW*

L[] ww* - qqaq
L] wwx S qaiv
CL T wwe sy

A.U./0.8 GeV

0 50 100 150
Myigipie [GEV]
-
Vs = 240 GeV
vwH, H —» ZZ*

[JZ — Vis,Z *— Vis
[[1Z — Vis, Z*— Invis
B Z — Invis, Z*— Vis
[[0Z — Invis, Z*— Invis

?10 115 120 125 130

T Ll
0 50

Myisipe [GEV]

0 50 100 150

Myisile [GEV]

ures

> 0.05

® L

O [ CEPCCDR

g L VVH, Hoyy

~ 0.041

5 L

< — Baseline
0_03; Intrinsic
0.02
001

80 90 100 110 120

—sig

Bl —sz
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Right corner: di-tau mass distribution at qqH events using collinear approximation
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Applied to physics potential study

Higgs A
Final
states

Precision of Higgs coupling measurement (7-parameter Fit)

a LHC 300/3000 fb~" ]

qq, i m CEPC 240 GeV at 5.6 ab™" wi/wo HL-LHC

g9

IHEP-CEPC-DR-2018-02

i IHEP-EP-2018-01

IHEP-TH-2018-01

HH, vy

Relative Error

CEPC
Conceptual Design Report

Volume Il - Physics & Detector

WW, Z2Z,
Zy

»
'

Il 'A% qq fH Kp K| Ke Kg Kw Kt Kz Ky

Electroweak Fit: S and T Oblique Parameters

Precision Higgs Physics at CEPC

0 1 5 :1 T = T : T T T T
i - Initial assessments of Higgs physics potential at the CEPC
0.10f _// :’ based on the white paper (to be submitted)
/,// // Chinese Physics C  Vol. XX, No. X (201X) 010201 The CEPC Study Group

October 2018

T
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Summary

« The Particle Flow oriented detector is chosen as the baseline detector for the CEPC
CDR

- High efficiency/accuracy reconstruction of all key physics objects
- Baseline achieves the BMR ~ 3.8%, fulfills the requirement of BMR < 4%
- Clear Higgs signature in all SM Higgs decay mode

« Baseline detector is optimized for the CEPC collision environments

- Significantly reduced B-Field (15%), #readout channels (75% in ECAL) & HCAL
layer-thickness (20%) & cost (15%/30% w.r.t CEPC-v1/ILD)

- Same Higgs performance & enhanced Pid Performance
« Todo:

- To model precisely sub-detector response - Dedicated Digitizer
- Quantify the requirements of sub-detector homogeneity, stability, etc
- Integration on DAQ, Cooling & Mechanics

- New ideas

16/02/19 FCPPL@Shanghai 25



16/02/19

backup

FCPPL@Shanghai

26



Accuracy [%]

Requirement from benchmark analysis:

o(vvH, H—bb)

10

BMR [%]

20

Accuracy[%]

BMR < 4%

0.8

0.6

0.4

[ PRI IR S
0 I ‘10

—t—
&
2
|
-1
- |

I T T T T I T T T 1 I T
CEPC Preliminary]

o(qqH, H—inv)

Assuming ]
BR(H—inv) = 10% -

Boson Mass Resolution: relative mass
resolution of vvH, H—gg events

- Free of Jet Clustering

- Be applied directly to the Higgs analyses
The CEPC baseline reaches 3.8%

16/02/19

Accuracy[%)]

BMR[%] I | BM‘R[%]

BMR =2% | 4% 6% 8%
o(vvH, H—bb) 2.3% 26% 3.0%  3.4%
o(vwH, H—inv) 0.38% 0.4% 0.5%  0.6%
o(qqH, H—1) 0.85% 0.9% 1.0%  1.1%
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Tau finding at hadronic events

TAURUS (Tau ReconstrUction toolS):

T(rv)

—y

b I >
= CEPC CDR =
o S
o Z—+qq, H— 1§ =8
s
wp.9 0.9
08 0.8
0.7 — Efficiency 0.7
— Purity
06 0.6
05— 20 80 80 109"
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an overall efficiency*purity higher than 70% is achieved for qqrtT, and qqr1v events

Zhigang Wu, CEPC CDR

16/04/19 CEPC WS@Oxford



Massive Boson Separation
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0.5x(M,,+Mg,}/GeV

Cleaned

With BMR of 3.8%, the baseline
detector efficiently separate the W,
Z & Higgs boson at semi-leptonic
and hadronic events

|dentification & Cleaning of physics
effects significantly improves the
separation

- Heavy Flavor Jets

- ISR
- Acceptance
- Equal mass condition ...

The Jet Confusions: failure of
identify individual color singlet,
dominant the hadronic WW-ZZ
separation performance at the
CEPC baseline — better Color
Singlet identification algorithms are
needed

Eur. Phys. J. C (2018) 78: 426
29



logl0(ELike)

Lepton

CEPC Preliminary
oF - gmz :. . p—ypererrry s e
: y ) w 1 OO :-__ % 4000 B E g;%"gnsimulmion
- « x % Qs | /J 1 o Backgransa
i X % Wi X x .- _' uw
[ - : 5 x : 20 96 / — electron E 2000/
_ Rt o y 4 8 4 — muon =
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log10(MuLike) I zoee; [La=sab’
Energy 1500 #— CEPC Simulati
BDT method using 4 classes of 24 input discrimination variables. 3 — S
" groun
g 1000f
Test performance at: Electron = E_likeness > 0.5 ; 3
Muon = Mu_likeness > 0.5 g

Single charged reconstructed particle, for E > 2 GeV:
lepton efficiency > 99.5% && Pion mis id rate ~ 1%

0
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125
Me"e‘
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https://link.springer.com/article/10.1140/epjc/s10052-017-5146-5
FCPPL@Shaggh@C-DocDB-id: 148 30
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https://link.springer.com/article/10.1140/epjc/s10052-017-5146-5

Kaon
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Highly appreciated in flavor physics @ CEPC Z pole
TPC dEdx + ToF of 50 ps

At inclusive Z pole sample:

Conservative estimation gives efficiency/purity of 91%/94% (2-20 GeV, 50% degrading +50 ps ToF)
Could be improved to 96%/96% by better detector/DAQ performance (20% degrading + 50 ps ToF)

_ CEPC-DocDB-id: 172
16/02/19 FCPPL@Shanghai  nttps://arxiv.org/abs/1803.05134 31
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Feasibility of TPC at Z pole

HV Plane HHHHHHHHHHHHHHHHHHH\HHH\HHHH\ e HHHHHH\HH\HHHHHHH\HH\HHHHHHH\Eidcap | Hi*tPrOﬂIeOfgoooz->qqevems
L 55 T e R
HHH\HHH\HHH\HH\HHHHHHHHHH\W\H [ A ;
1A mww SRR
\HH‘H\H\“\H\H“\HHHH\HWW‘HHHH\‘ | H\m\muu\mwHm\mm\\muwumm\\
m\wm\mm\wwm\m\m“mm‘u‘ H‘m‘m\m\m\mHm‘mm‘mm‘muuuw s
N

Trajecfory of Tradi| - - o
& Primary lon
<. Hmmmm\m\mHmm\mmmmmuuuw
AR AR AR AR AR AR AR AR AR AR AR AR RN e
IP Trajectory of the xemn

\J

Back Flow lons =
Track Image formed
by Back Flow lon

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

* Voxel occupancy & Charge distortion from lon Back Flow (IBF)

 Cooperation with CEA & LCTPC

16/02/19 FCPPL@Shanghai 32



TPC Feasibllity
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e Conclusion (JINST_12_P07005, CEPC-DocDB-id-147):

- Voxel occupancy ~ (10*-4 — 10”-6) level, safe
- Safe for CEPC If the ion back flow be controlled to per mille level (k = 5) -

» The charge distortion at ILD TPC would be one order of magnitude then the intrinsic resolution
(L = 2E34 cm™s™)

« TPC usage is not limited by the Physics Hits;

« Beam background needs further investigation (a priori not the dominant source at Z pole)
16/02/19 FCPPL@Shanghai
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