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CEPC as a Higgs Factory:Motivation

Leptons

What is it? How does it behave? New physics?

2014-8-12 Status of CEPC Detector Studies



Higgs productivity at e"'e” machine
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Centre-of-mass energy (GeV)
o(HZ, 240 GeV) ~ 200fb with non-polarized beam
L ~10* cm?s™ ~ 100fb™/y: 10° - 10° Higgs
Beam polarization can enhance the Higgs productivity by ~ 50% at ILC, and reduce the SM
Background at the same time. However, it's not crucial for Higgs measurement
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9 The 464th Session: Future High Energy Electron Positron Colliders: Status and Strategy

» CEPC can be used to study Higgs
properties, probe new physics, and run as
a Z-factory in lower energy

> pp, AA, eA. ep options could be in the
same tunnels

» feasibility studies were urged

- http://www.xssc.ac.cn/ReadBrief.aspx?ltemID=1055
2014-8-12 Status of CEPC Detector Studies 4



Schedule Guideline for CEPC pre-CDR

August — December 2014
Questions? Please contact Xinchou Lou (xinchou@ihep.ac.cn)

August August September | September October October | November | November | December | December
1-15 16-31 1-15 16-30 1-15 16-31 1-15 16-30 1-15 16-31

(1) pre-CDR. draft version 0 from each (sub-)group (with all required elements, some contents may be missing); (2) identify loose ends &
address them at the (sub)group level.

(1) external reviewers identified and invitations sent out during first period; (2) additions and revisions being worked on;
(3) formation of editorial board at SITU workshop; (4) internal reviews within (sub-)groups.

(1) revision and finalization of pre-CDR chapters; (2) internal reviews of chapters (theory, detector-simulation, accelerator, site design and
civil engineering); (3) draft Introduction and Summary sections available for comments and revisions.

(1) reviews of chapters (theory, detector-simulation, accelerator, site design and civil engineering) by external review committees;

(2) revisions of and improvements to the pre-CDR chapters .

(1) final edition (including Introduction & Summary) in English; (2) translation of pre-CDR into Chinese completed and reviewed.

(1) proof: (2) print and release to CAS and public.

August 5, 2014




Theory

CEPC Detector: Institutes

VTX TPC Calo Physics
Requirement
University of
Science and Nankai
Technology of University,
Tsinghua China (USTC), ek
U(r.]r'\lil%?'ty Shanghai University
ShanDon ’ Jiaotong (PKU),
Uni\ns*rsit;g/1 University of U(g'j.?.rjl)ty Beihang
(SbU) Chinese | University
Academic of Wuhan ’
IHEP (SUC(':eXg)e University Center China
’ (WhU), Normal
University
IHEP Nanjing (CCNU),
University
IHEP
IHEP

Machine
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baseline assumptions

luminosity [10%* cm2s1]

F. Zimmermann
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c.m. energy [GeV]
FCCee 240 (10 ab™) FCCee 350 (2.6 ab™) CEPC 250 (5 ab™)
Higgs from HZ 500 k/IP * 4 IP 85 k/IP* 4 IP 500 k/IP * 2 IP
Higgs from fusion 125k/IP* 4 1P 17.5k/IP* 4P 18.7k/IP* 2P




Basic parameters of accelerator

Number of IPs 2 Emittance x/y (nm) 6.9/0.021
Energy (GeV) 120 Transverse G, (um) 74.3/0.16
Circumference (km) 50 E“ﬁ :z ggz;
Y .

SR loss/turn (GeV) 3 VRF (GV) e a7
N_/bunch (10%%) 3.5
Bunch number 50 Nature bunch length oz (mm) 2.12
Beam current (mA) 16.9 Bunch length include BS (mm) 2.42
SR power /beam (MW) 50 Nature Energy spread (%) 0.13
B, (T) 0.065 Energy acceptance RF(%) 5.4
Bending radius (km) 6 ny 0.22

. dBS (%) 0.07
Momentum compaction (10%) 0.4

Lmax/IP (103*cm2s? 1.76

Bip x/y (mm) 800/1.2 /1P ( )

See GENG's talk for more details

2014-8-12
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Overall Strategy of Detector Design

« |LC detectors, especially ILD as a reference

e Special Issues
—Power pulsing not possible:
more cooling and/or less channels?
—Due to lower c.m.s. energy:
smaller detector
very fine granularity not necessary?
—L*=1.5mor 2.5m (cf. 3.5m at ILC)
less solid angle coverage
special considerations at the interaction region

«  “The detector” in pre-CDR
—Similar performance as ILD for the physics to be addressed
—(Hopefully) less technology challenges than ILD

2014-8-12 Status of CEPC Detector Studies



Physics requirement&simu group
Detector optimization: Basic ingredients

Physics
Performance

Reconstruction
Algorithms

Detector
Design

P ..------"""-'Physics Objectives:%""“

Fa -
Precise measurement of a

SM Higgs,
\ Z, W measurements, )
~~_New Physics Hunting...

Tnatr:.hm::rlut:n,_:n,ir

Sub Detector R&D
Sensor, electronic,

AN Mechanism, DAQ,

~~__Integration,

Beam condition: .-

Luminosity & Beam quality
Machine constrains, )
. MDldesign...



Selected topics

¢ Overall consideration and strategiese

\/
0‘0

Detector design technology considerations
% challenges in VTX and CALO

K/

¢ Interaction region and MDI

*» simulation of key parameters

Physics requirement and simulatioin actvities
» Simuation and reconstruction
» Higgs coupling measureeants with ongoing fastsim studies
» EW physics @Z:potential and physics@ WW
s Computing

&

)

L)

<

L)

L)

<

<,

L)

<

* THE-EXP synergies
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IP Optics Parameters /\

Machine L* (m) Beta(y)* (m) / Beta(max) (m) \ Note
pp collider
LHC (triplet) +23 0.5 4,500 achieved
SSC (triplet) +20 0.5 8,000 design
Circular e+e- collider
KEKB (doublet) +1.3 0.0059 290 achieved
SuperKEKB (doublet) 1+0.73 0.0003 1,800 design
LEP (doublet) +3.5 0.04 \ 400 ) achieved
CEPC (doublet) +2.5 0.0012 \ 5,200/13,000 / design
B
L o max
L*2

from W. Chou
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Formula for Luminosity
» Using Eq. (4) the luminosity is given by

[static _ 4 x 103 em=2s71m (5)
- [
B;

II{.?‘I"II ax

L5999 — 16 x 10* em %5 tm x X (6)
L**

» The constant of proportionality (not determined by the
scaling) has been chosen to match previously estimated
luminosities.

» One can define a “dynamic luminosity” £4Y1amic \which
re-optimizes parameters (for example reducing the number of
bunches and increasing the charge per bunch until the
beam-beam limit is hit).

» Clearly £dynamic ~ pstatic, 5erhaps a factor of two.
from R. Talman



Values of ™M®* Already Achieved in Existing Circular Rings

» For comparing proton and electron rings, because of the huge
difference in momentum, it is appropriate to compare the
dimensionless ratio (3™ divided by cell length). Dividing by some
other characteristic length such as interaction region length gives
similar results.

[
Ring | cell length | 5" | G /cell_length
m m
KEKB 20 290 14.5
LHC 120 4500 33.6

» KEKB has the disadvantage of being asymmetric and protons are
more difficult than electrons. So we adopt the proton value to
complete the table for CEPC.

Ring | cell length | 37 | B)"** /cell_length
m m

CEPC 30 1008 33.6

> We therefore adopt 5,"** = 1000 for Run | turn-on, and assume
By = 3000 for Run II.

from R. Talman



Turn-On Scenarios
» Initially one will turn on with a conservatively large value of
ﬁ;ﬁ = 10 mm or, at first, even higher.
» The luminosity in Run | will therefore be fairly low.

» One will expect a much higher luminosity in Run |I.

» Luminosities under this scenario for the two choices of L* are
given in the table.

Run | year | gy | L* | 3y | L5 L
m m | mm | 103 1034

| 20257 [ 1000 | 2 10 0.40 0.40
31 22 (0178 | 0.178

Il | 20277 | 3000 | 2 | 3.3 1.2 > 1.2
3175 ]| 053 | >0.53

from R. Talman




Detector R&D

e Status:

- TPC: Tsinghua & IHEP have participated

in LCTPCE

- VTX: Investigating into the technology

Market, lots of related projects

- Calorimeter: cooperation with CALICE

collaboration

 Long termly: prototype design,
construction, test, integration...

iz

i

L’ Bt upmediin .

Staus of CE Detector Studies
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VTX R&D Challenges

¢ Silicon microstrip sensors: edgeless (<100 um), thin (<200
um), pitch adapter (connection to readout chip), large wafer size
(4" available from domestic vendor but 8’ preferred <« cost
effective)

< Front-end electronics: low power consumption, low noise,
65nm CMOS technology, potential unified application with
calorimeter readout

< Powering and cooling: DC-DC powering, air cooling (or more
aggressive cooling, e.g. silicon micro-channel cooling)

< Mechanics: low mass supporting structure but with sufficient
stiffness and stability, easy integration (and replacement), etc.

< Radiation Background: Beam induced background imposes
large impacts on detector design (e.g. detector occupancies,
radiation damage, etc.) and may degrade detector performance
(additional noise in finding tracks/vertices)

2014-8-12 Status of CEPC Detector Studies 18



incomplete survey on pixel
technologies

* monolithic pixel detector technologies
— CMOS Pixel Sensor (CPS)
— Fine Pixel CCD (FPCCD)
— DEPleted Field Effect Transistor (DEPFET)

=» CPS is a strong candidate for ILD

Spatial Speed | Material | Radiation | Integration | S/N | Cost
resolution budget | tolerance
CPS + + + + ++ - ++

FPCCD ++ - - = + +
DEPFET + + + + - +

HBEFAN Y T VAR T LRttt e._ AN "IN T Avmremn-didi. iz B Rl o~ T R 2. AR 1 ’ A e BaeB



Particle Flow Calorimetry

+ In atypical jet
— 60% of jet energy in charged hadrons
— 30% in photons (mainly from pin0O->gamagama)
— 10% in neutral hadrons (mainly n and K_L)

.

I'\: 5

i

—_—

Ejer= Ezear * Eneal Ejer= Eqrack +E,*+ E,
o,/ E = 60% / JEGeV) o, / E = 20% / E(GeV)

+ Traditional Calorimetric Approach

— Measure all components of jet energy in ECAL/HCAL

— ~70% of energy measured in HCAL.:

— Intrinsically “poor” HCAL resolution limits jet energy resolution
« Particle Flow Calorimetry paradigm

— charged particles measured in tracker (essentially perfectly)

— Photons in ECAL.:

— Neutral hadrons(ONLY) in HCALOnIly 10% of jet energy from
HCAL-> Much imporved resolution

T LT ol o o — e R MR . 2 ) L TTT W I a8 =Ll 3 - B e " L susE



Particle Flow Algorithms and Imaging Calorimeter

Charged particles

measured with the

Neutral particles

Tracker

Calorimeter

o“
.
.

o
.
.
R
o
.

Particles in jets

Fraction of energy

Measured with

Resolution [0?]

>18%/VE

Charged 65 % Tracker Negligible
Photons 25 % ECAL with 15%/E 0.072 Ey,
Neutral Hadrons 10 % ECAL + HCA)L\vvith 50%/NE | 0.162 Ejet

c i (o)
Confusion Reqwreﬁl for 30%/E \) < 0.242 E,

Requirements for detector system

17/ /LS

2014-8-12

Need excellent tracker and high B — field
Large R, of calorimeter
Calorimeter inside coil
Calorimeter as dense as possible (short X,
Calorimeter with extremely fine segmentation

thin active medium
)\.)}

Il> Imaging Calorimeter: see the detail of every particle shower
Status of CEPC Detector Studies

21



Imaging calorimeter R&D: current
status

2005 _PFA Calorimeter | C A L}
2006-07 e E

Calorimeter for |

2008-09

2010-11

Readout cell size: 144 -9cm?2 > 45cm?2 = 1cm?2 = 0.25¢cm2 = 0.13cm2 = 2.5x10° cm?

Scintillator + Scintillator + Gas detectors Silicon Silicon Silicon (MAPS)

Technology: SIiPM/MPPC  SiPM/MPPC  Silicon
2014-8-12 Status of CEPC Detector Studies 22



About ECAL - Simulation

I I X 1 a b C
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18 cm

Figure 2:  Left: structure of the SCECAL test module in Sep 2008 at FNAL. Right: picture of a sensitive
layer showing the MPPC housing (a), the scintillator strip hermetically covered by KIMOTO reflector (b),
and holes to introduce LED light for the gain monitoring system (c).

s000F. Gmes 150000 CALICE preliminary
E Mean 1215 2500 i lcuthfs
3500 o N Entries 57242
3 RMS 40.06 c Mean 3675 = 0.5945
3000 2 Q - RMS 140.7
E ¥ indf  48.54/40 S 2000 Integral 5.602e+04
2500 F Constant 3992+ 16.7 o I X'/ ndt ST8 050
2 . F b~ Constant 2397 + 14.7
ECAL Simulation Geometry jzzz- S - 1500F | oen, 1282109
Tungsten: 2mm/3mm/4mm E :
- bt E 1000
Plastic Scintillator: 2mm s00F- ;
40cm*40cm* 50 |ayer 0%5700 1150 1200 1250 1300 1350 500(
- Zigang-3Mang (IHEP)  SigmagiasdPOERE\Detedtaiudidsnulation)

Sigma/Mean (25 GeV) = 3.48% (CALICE) 9000 3500 4000



ete” = HZ

TPC Pre-simulation

half Z: 2200 mm
inner radius: 329 mm

°
°
@ outer radius: 1808 mm
°

pad pitch: ~ 1.2 mm, height: 5.6 mm

r ) etem = WHW-

ete” = utp v,

2014-8-12 Status of CEPC Detector Studies 24



Micro Pattern Gaseous Detector

iCal export More w y

FUEMENSEERNETR

19-20 July 2014
EL@LU’-’FK+E]B/T+*X ke Sl

Sha ngha

v Active R&D community

v'"Many innovations Possible

v'Wide applications

v'Cost effective

v'Good space/time resolution

v'High rate abilities and radiation hardness

Micromeégas

resolution ~40um ~50um y
>500 , 43
rate KHz/cm 2 >500 kHz/cm

gain ~10° ~104



Electronics

FEE

» SFE16 chip (TOT)

» 16 channels

» Amplification-shaping-discrimination
» Intermediate shaping time range

TDC card

» Base on HPTDC chips
» 128 channels

» PXI plug-in board

» 100ps precision




SCACircuit Design

32rows X 64columns
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Possible Applications of MPGD in CEPC

— ThGEM based DHCAL

« Digital Hadronic Gas Calorimeter
« Digital readout system

— Readout unit for TPC

— Muon detector
« Large area possible

STANDARD GEM THGEM
10‘ GAIN IN SINGLE GEM 108 gain in single-THGEM




Physics requirements and simulation activities

» Training young people e ——
to form the team :

two-day training in Oct 2013

Detector Simulation and Geometry editing

R <" dedicated T
school on Aoaengh e
G EANT4/MOkka Overview

Scientific Programme simulation softwars ple a
. run GEANT4 ples, ry Mokka at alternativ
@ Nankai Aug11_15 Timetable on e Carlo simulatio
’ . re istration fee and
Contribution List th o of hotel v “ =

Aduthor index
One wishin nd the

ne wishing to attend rkshop is kindly invited to proceed with the registration via this web page before
July 15th, 2014. Please

Registration e that for logistic reasons the number of participants has to be limited to 30
i Registration Form

ooking forw to see all of vou in nkai in August 20141
List of registrants Looking forward to see all of you in Nankai in August 2014!

Starts Aug 11, 2014 02:00 NanKai University
Ends Aug 15, 2014 18:00



SM Higgs Observables at CEPC

Mass, spin, o(ZH): g LTI e T

- . s

model independent measurement 5§ bb 12

of g(HZZ) S E-

&10-1_ T gg 77 _:?1

o(ZH)/o(vwH)*Br(H—X) b % E

o o ]

Access to the absolute value of 2 | :

Higgs width, Br(H—inv) and all 102 E

the couplings S :

=5 10° :
oo 10—4 R Y i | \\u [ R [

* ____________.___- 80 100 120 140 160 180 200

0 = m—m"u:?ﬁ_'—?lfmw MH [GeV]

Mode bb ¢ g9 WW* putu— 777 ZZ¥  n n

R (%) 57.8 27 86 21.6 0.02 6.4 2.7 0.23 0.16
g(Hbb), g(Hce), g(Htt), g(HWW)T , g(Hup),  g(Hm), g(HZZ)T , g(HWW)/g(Htt)
2014-8-12 Status of CEPC Detector Studies




Baseline requirements

VTX: space resolution: ~5 um

TPC + Inner Tracking: delta(1/P)~ 5e-5
(1/GeV)

Calo: accurate shower sepration, good
particle ID, jet energy resolution 3 - 4%

Others: Power consumption, data-taking
rate etc

2014-8-12 Status of CEPC Detector Studies 32



From ILD to CEPC detector

« C.M.S energy reduced from up to 1TeV to 250GeV, so
we need to consider many new designs for CEPC, such
as.

— Changed granularity

— Changed L*

— Changed VTX inner radius

— Changed TPC outer Radius
— Changed Detector Half Z

— Changed Yoke/Muon thickness
— Changed Sub detector design

* All these items should be optimized based on simulation,
iterate with physics analysis (Fast — Full Simulation) and
cost estimation

2014-8-12 Status of CEPC Detector Studies 33



—

- REE —_—

» Detector layout In
simulation Program

» Some full simulation
samples already produced

» Many iterations are

forseen




Sample Generation

Generator Samples:

- Start with ILC Samples Process | | |xsection(fb) |#ofevts |
. elelh 0 0 8.65 100000
- CEPC generator sample: using CEPC pe— . \ 1583 100000
beamlparamet?rdas reference. Signal 1eth ) R 50.30 100000
Samp e genera e e2eZ2h (0] (0] 8.02 100000
Full Simulation Sample: e2ezh R L 12,52 100000
e2e2h L R 19.56 100000
- CEPC Sample at ILD v2 e3e3h 0 0 8.00 100000
. 3e3h R L 12.50 100000

Full reconstruction Sample: ==e

e3e3h L R 19.52 100000
_ Processing nnh 0 0 55.30 165906
nnh R L 74.31 222919
nnh L R 146.89 440661
Limited CPU & Storage: LEL g g el el
qagh R L 253.14 759409
- Need ~o(1k) CPU & ~o(100) TB for qgh L R 395.24 1185708

center simulation: we have only 10%

- Testing Volunteering Computing

2014-8-12 Status of CEPC Detector Studies 35



Reconstruction step
Arbor PFA

generic PFA fully appreciating high-
granularity Calorimeter System
Excellent separation & sub-shower Arbor
structure recognition
breakthrough at speed: < 1min t0 Process [GG—G—_—_—G_—G
an event with ~100k hits (eg, CMS
detector with 140 Pile up)

applying to Full Simulation at CEPC
A Data recorded: Thu Jan 1 01:00:00 1970 CEST
e Run/Event: 1/1
£ Lumis




Geometry optimization and cost

Sub Detector Cost Scale With TPC Radius Tatal Cost as a function of TPC Radius
«  Optimized aeometrv with ILD 1_ ......... ................ .............. ....... é C
N N N I H 33'.:'

as reference: reduce the total + g —_— i
radlus b’){ 250/0 L;._g:_.... ....... S .............. ........ 3|3|_;.:

340[

=1
=]
T | T

« Assumption: 5 yr/1 detector & °
10 yr/2 detector

320f

300f

» Total efficiency will be HOAL

increased by ~ 1% D_ﬁ;_ ......... .............. ................ — Voke & Muon Zau:

ILD Cost ~ 400 MILCU (PPP) L -
CEPC detector ~ 270 MILCU - N 05
~ 1.6 Billion CNYY -
~ 3 B CNY for 2 detectors; .. o I I
Without manpower N\ ’"‘q,; ; IQL g ; . >y Ow; ; ;
0 SO VRN O |

08/09/14 3



some analysis on Higgs measurements

Higgs
recoil mass & Xsec

400
350
300
250
200
150
100

50

Events

T T T T T T T

920 125 130 135 140 145 150
recoil mass(GeV/c?)

= Recoil Mass of Z - puu
Mean = 129.7 GeV
RMS= 59 GeV

Entries 14372
T T T T T T T T T T Mean. 1207
RMS 5.905

3500

Full Simu & Reco
ee -> ZH -> ppX

3000 ILD_02_v05

2500

2000
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i

4 ++H++ Ay
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JE

Luminosity: 1000 fb-' , polarization beam &

Significance :

1 5yy)

120 126 130 136 140 146 150
Energy

invarant Mmass €1=U36 TUu
€2=-0654 +0.26
mean = 124.77 +0.28

sigma = 2.28 =0.25

25

20

Br(H—>ZZ)

10 120 130 140 E
InvM (GeVic?)

Br(H—2 jets)

6448175 | 2 1 ndf 4835175
0.8017 ’ 1400 Prob 0.9928
9099 + 46.8 Const 8836 + 1291
2500 125+ 0.0 MH 124.9: 0.1
3516+ 0.015 ‘ 1200 Sigma 679+ 0.07
266.7 = 121 a 2488 : 548
2000 -1.737 + 0.084 | 1000

b -1.613 + 0.368 |
1500

1000

A S

Pttt A s
PlO 115 120 125 130 135 140 145 150

I ndf 1443175 | 7* I ndf 78.67 175
a5p| Prob 2.7420-06 350 Prob 0.3634
Const 1176 = 30.3 Const 1567 + 66.1
MH 126.3: 0.1 MH 126101
300 Sigma 4745012 300; Sigma  6.077 - 0.166
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ZH{->cc) with 6% JER |

200 200
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1000
= 1000
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Higgs analysis at CEPC

CEPC @5 ab™ Current Status Responsable & perspective
mMH (Model Independent) 8 MeV IHEP, CCNU
a(ZH) 0.7 % IHEP, CCNU
Higgs CP Theoretically Investigated THU, HKU
A(o*Br)/(c”Br)

ZH, H—bb 0.4% 0.22% (ggH channel) SJTU, IHEP
H—cc 2.1% 22-28% SJTU, IHEP
H—gg 1.8% 1.8-24% SJTU, IHEP

H—WW* 1.3% IHEP, PKU
H—TT 1.2% Efforts initialized IHEP, USTC
H—-ZZ" 5.1% SDU
H—yy 8% ~12% (vvH) WhU, IHEP
H—pp ? UCAS, IHEP
H—Inv. 0.3% IHEP, HKU, HKUST
vwH, H—bb 3.8% PKU, IHEP

Optimistic Perspective : : : _ _
By the end of 2014 To be validated by Full Simulation Stat at Fast Simulation Level




.
EW physics potential at Z pole

Observable LEP precision CEPC precision

Acg () 1.7% 0.15%
Sin20,, 0.1% 0.01%
RP ~0.3% 0.08%
N, (direct measurement)  1.7% 0.18%
Rmu 0.2% 0.05%

RS 0.2% 0.05%




measurements at WW threshold

< Understand the potential to measure all observables
related to multi-gauge-boson production

< Define a strategy for optimal W mass measurement
(scan of the WW threshold, direct measurement),

< other W properties, such as width and branching
fractions.

¢ various SM tests
“ Man power is limited for these topics
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Computing:Two steps production

e First " generator  Second: full simulation

— Including some small _
packages

— Require some new
compiler gcc>4.4 —

— Each size of each
output file can be
customized, but the >
total size ~10G bytes

— Rather fast ,Negligible
time consuming

2014-8-12 Status of CEPC Detector Studies

A independent package

Need link to DB sever
during running
Take the output of first step
as input
Big output

« 200k bytes/evt

e Fastsim is much
smaller ~13M/KEvts

Rather slow,~1
minute/event
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Challenges from sample production

« Total number of events = 500/fb X 200fb=10°

« Usually we need more statistics of sighal, say 5-
10 times

* The background cross section several 10 pb,
which means millions of background events

« So we need about signal 10° events and about
(7-8) X 10° for each detector configuration

 Totally we need ~107 events
— ~10" minutes of CPU time = 167,000 CPU hour
— ~3-4T disk space to save the simulation results
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Introduction to BOINC

Application/Input data

A
v

‘ Scheduler

‘ File Uploader

Application1 Application22
Validator Validator
;_/ BOINC Server \;
Application1 . Application2
Assimilator ._ Assimilator

@ An estimated 12.9 Billion Internet
connected devices; A lot of processing
power and time is wasted

@® Volunteer Computing aims to put idle
CPU's to work

@® Allows volunteers to donate spare
computing time to research

25
=
- Ny
L)
X""g\

BOINC Manager

Client Tools
BOINC Manager

Choose a project

To choose a project, dick its name or type its URL below,

Categories: Project details

BOINC

@® 316,993 volunteers; 467,049
Computers; Over 80 active projects
® 9.065 PetaFLOPS

@® Would be 5th on top 500 super
computer list
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Distributed Computing

Preparation(users and sites):
site install CVMFS client to get :
ob and prox
BOSS deployed J i Pro®Y g D
user initialize proxy certificate and GANGA Metadata

catalog

prepare GANGA scripts
split ahd submit

Job initialization (GANGA): s W
build analysis modules DIRAC File
get input files LFN by dataset catalog
discovery in metadata catalog
ey : di puUtE Qgents, t/ dat
split job into subjobs utpu a
Job submission (GANGA) site}s @ Data
prepare submission parameters - - storage

(inputsanbox, boss run-scripts,
priority...)
submit subjobs with DIRAC API

deploy BOSS

o°

CVMFES Data
transfer



Physics requirement and simulation:Status

» Clear perspective on Pre-CDR
» Detector optimization: 25% size reduction (from ILD)

» Substantial progress on Higgs Measurement at CEPC
— Covers all important Higgs observables at Fast Simulation level

— Some analysis will be validated by Full Simulation by the end of
2014

» Reconstruction algorithm
— Arbor PFA is ready for use

— Needs more efforts on Jet Clustering, Flavor tagging, and
optimization

» Iterate with sub-detector design

» Sample Generation & Computing:
— Use ILC sample as reference, CEPC sample generation progressing
— Need to figure out a solution for computing power
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Pre-CDR: Synergies
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In Pr act | ce Y.F.Wang, FCC kick-off

« A circular Higgs factory fits our strategic needs in terms of
— Science (great & definite physics)
— Timing (after BEPCII)

— Technological feasibility (experience at BEPC/BEPCII and other
machines in the world),

— Manpower reality (our hands are free after ~2020)
— Economical scale (although slightly too high)

* The risk of no-new-physics is complement by a pp collider in
the same tunnel

— A definite path to the future

* A unigue position for China to contribute at this moment:
— Economical growth =» new funding to the community
— Large & young population =» new blood to the community
— Affordable tunnel & infrastructure
— If no new project, no new resources =» It is a pity if we miss it



Vertex Detector

Dedicated project to explore the feasibility of CMOS Active Pixel

Sensor technologies

Candidate technologies for the ILC VTX (already used for the STAR
experiment and possible for ALICE ITS upgrade)

Project kick-off meeting on 21 July; formed a design group of
electronics/detector experts:

To identify the MPW (Multi-Project Wafer) availability of the promising
CMOS Imaging Sensor (CIS) technologies (e.g. TowerJazz 0.18 um);

To perform TCAD simulation and design the pixel cell structure (with the
detailed process parameters); important to submit test structure early next
year to achieve better understanding

To design pixel in-cell electronics and readout electronics (overall design to
be carefully explored to achieve fast readout but with low noise and low
power consumption)

Important preparation work for intensive R&D efforts from next year on



Summary table of Higgs measurements @ CEPC

P(e-,e+)=(0., 0.), [L = 500 fbl, mH = 125 GeV

Benchmark

production process ZH vvH(fusion)
Cross section 2.3% -

o-Br o-Br

H-->bb 1.0% 12.1%
H-->cc 6.6%
H-->gg 5.6%
H-->WW* 4.0%
H-->1t 3.7%
H-->77* 16%
H-->vyy 25%

H-->pu :

H-—>Inv. (95% C.L.)

< 0.80%

_xtrapolated from ILC Higgs White Paper




Combine all the measurements: Global Fit

F; is what we can calculate
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AYi is the measurement error



global fit --model independent

; benchmark full program
coupling Ag/¢g TR e
HZZ 1.15% 0.26%
HWW 5.02% 1.12%
Hbb 5.12% 1.14%
Hce 6.09% 1.36%
Hgg 5.84% 1.30%
Htt 5.45% 1.22%
Hyy 13.5% 3.02%

Hpup 3 -

I'o 11.0% 2.46%




pre-CDR layout

Chapter X.1: General Introduction

Chapter X.2: Higgs Measurements

Higgs at CEPC

Main observables
Global Fit (M. Chen, Y. Fang, T. Chen, etc)
Interpretation (Y. Tu)

Chapter X.3: SM Measurements

LEP (Z. Liang)
Neutrino Generation (Z. Liang)
Rare decay limit of Z & its daughter

W mass, width & Triplet Gauge Boson
Coupling (Q. Li, Y. Wu, etc)

Interpretation

Chapter X.4: Conclusion

Mass, o(ZH): Y. Yang, L. Yuan, G. Li,
Br(H—pu): B. Wang, L. Yuan, G. Li
Br(H—inv): L. Yuan, etc

Br(H—bb, cc, gg): H. Yang, etc
Br(H-WW): Z. Chen

Br(H—T17): J. Liu, etc

Br(H—vyy): F. Wang, G. Li

Br(H—Z2): C. Feng, X. Yang, L. Shan, X. Li,
Br(H—2y) ?

sigma(vvH)*Br(H—bb): S. Liu

Higgs CP: N. Chen, Y. Tu




