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Outline

e Options under study in China
* Higgs factory and high energy options on the table
* QOpportunity at the high energy frontier for China
(see Yifang s talk)
A Circular e*e” Higgs Factory + pp Collider
* Get organized to study the feasibility for CEPC+SPPC
e Current status (see next 3 reports)
* Summary
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A circular e*e” Higgs factory + pp collider

The idea of a circular e*e” collider as a Circular Electron Positron Collider (CEPC)as

a Higgs Factory had been proposed for China at several of the “H [E & BE 1 25
W HE R J SRS At 257 2011-2012

At the September 13, 2012 workshop, an idea to upgrade CEPC to a 50-70 TeV pp
collider adds life and physics potentials to the project

On October 8, 2012, a meeting was called by Prof. Yifang Wang to discuss the
CEPC + SPPC option. The effort intensified significantly since.

e e
Gave clear guidance on the importance of Higgs physics
CEPC-SPPCHF 7Tl H %5 4% 2= 13U 7 Kick-off meeting 52013.9.13-14
H [l Kick-off meetingZZ %4 Z& i (~20 N\, FFEANEIHGFH)
& | CEPC-SPPCHT Ft A 1A 4 2R 46 )
(IR committee, EB, Advsiory Committees,
Director, Conveners for study groups)
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Circular e*e- Higgs Factory + pp Collider & ILWHFR R (FHEERT)
FKEHMR R GREERTD)

Circular e+e- collider at ¥250 GeV, e*e-— ZH; later on pp collider at 50 TeV

Circular e+e- colliders are all alike.

The only difference is their size:

9 W.Z .- « 16 km (Fermilab site-filler)
S « 27 km (LEP3)
q Nl * 40 km (SuperTRISTAN-40)

[ S0km(CHRL) e two ring sizes considered

s 70 km (CHE-2)
+ 80 km (TLEP, SuperTRISTAN-80)
* 233 km (VLLC)

HiG. YRR LT fiE, espHe
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Several combined meeting since &F 1| & 1)(
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® A \Very Large pp Collider E_,~100 TeV or more with a circumference ~100 km
Just prohibitively expensive
® A gamma-gamma collider to study the Higgs boson

CEPC-SPPC study groups have looked into this

Septemberl3, 2013




Photon collider based Higgs
Factory

Mangi RUAN, Chun DU, HongJian HE
Chen Ning

IHEP & Tsinghua

* Pro & Con, current designs

e Higgs measurement at Photon collider

* Productivity
 Main observables, bkgrds, expected accuracy



Motivation

* Photon collider, has been discussed since the beginning of TESLA

 Recent progress in laser (high density, frequency & short pulse):

Figure 1| Principle of a coherent amplifier network. An initial pulse from a seed laser (1) is stretched
(2), and split into many fibre channels (3). Each channel is amplified in several stages, with the final
stages producing pulses of ~1 mJ at a high repetition rate (4). All the channels are combined coherently,
compressed (5) and focused (6) to produce a pulse with an energy of >10 J at a repetition rate of

~10 kHz (7).



« Study initialized at early CEPC discussing (2013 - 07 - 03)

 Parallel studies

* Theory, Detector & Physics: Hongjian HE, Manqgi RUAN & Chun DU

- CEPC General Meeting: 2013-07-30

- See “Physics performance at different Higgs factories: e+e- Vs photon
collider”, CEPC_Note (to be put on CEPC documentation repositories)

* Machine: H.P. Geng, Y.Y. Guo, etc

- CEPC General Meeting: 2013-08-09
http://indico.ihep.ac.cn/conferenceDisplay.py?confld=3181
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Photon collider: ramasnat
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General pattern

e Pro:

* Higgs generated as resonance: single beam energy ~ 80 GeV, might be
hosted in small tunnel

* Highly polarized photon (inherit from polarized electron & laser)

* No positron source

« Con:
* No tagging signal
* Wide photon energy spectrum: no precise information on sqrt(s)

* Mixed electron/photon beam ( LHC-like: QED background instead of
QCD )

« Pattern: electron beam CANNOT been recycled (Linear Collider like)
September13, 2013



Comparison of performance

et

e~ collider

photon collider

C.I1L.8 240 GeV 160 GeV

Nifins 100k 50k

SMy /MeV 2% 60

Spin/Parity Yes Yes
o(HZ) 2.3%
o(HZ)Br(H — bb) 1%
a(HZ)Br(H — WW¥) 5.5%
a(HZ)Br(H — gg) 6.1%
o(HZ)Br(H — 77 3.6%
o(HZ)Br(H — cc) 7.2%
o(HZ)Br(H — ZZ*) 16%
o(HZ)Br(H — ~v) 26%
d(HZ)Br(H — up) 29%
o(HZ)Br(H — invisible) 0.5%

I'(H — ~~v)Br(H — bb) 1%

I(H — ~+)Br(H — WIW¥) 307

T(H — ~v7)Br(H — v7) 12%

I'(H — ~y)Br(H— ZZ7) 6%

C(H — ) Br(H — Z~) 20%

I'(H — ~y)Br{H — puu) 33%
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Photon Collider: complementary
machine

(H—yYy) can not be disentangled
from photon collider measurements
(Narrow Higgs boson width &

Wide di-photon c.o.m Spectrum):

Given the absolute value of Br(H— X)
measurement (eg, X = bb), [(H—=yy)
can be measured to a High precision

e+e- machine: self-supporting
machine

Access to total cross section,
absolute branching ratios,
relative/absolute couplings

2013



Summary

e CEPC + SPPC can offer outstanding physics program for China at the
energy frontier — we are at the stage of the conceptual study

* Lots of homework to do & questions to answer

 Chinese HEP community needs to significantly enhance the effort to
develop physics case, come up with cost effective collider design,
detector design.

* Chinese HEP community needs to get organized; develop strong
international collaboration on CEPC

 We need to recruit experts, develop critical technologies and start
pre-construction R&D (A}

* Let’s do serious work for science and for China.




