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matter constituents
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M neutrino
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C charm

S strange

tau
T neutrino

7T tau
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Higgs#/

« 19645, Peter Higgs, Robert Brout, Francois Englert,
Gerald Guralnik, Carl Hagen, Thomas Kibble £ 64z

MERRBE T BEREHRA “HigostlFl” NELIRE
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« 19645, Peter Higgs, Robert Brout, Francois Englert,
Gerald Guralnik, Carl Hagen, Thomas Kibble £ 64z
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é*’ The Nobel Prize in Physics 2013
LaureatcSHmna Francois Englert, Peter Higgs

S ALFR: T

Frangois Englert Peter W. Higgs

The Nobel Prize in Physics 2013 was awarded jointly to Frangois Englert and
Peter W. Higgs “for the theoretical discovery of a mechanism that contributes to
our understanding of the origin of mass of subatomic particles, and which
recently was confirmed through the discovery of the predicted fundamental
particle, by the ATLAS and CMS experiments at CERN‘s Large Hadron Collider”
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@ 7 TeV CMS measurement (L <5.0 fb™)

@ 8 TeV CMS measurement (L <19.6 fb™)

@ 13 TeV CMS measurement (L < 35.9 fb'))
Theory prediction

“Z Z £ CMS 95%CL limits at 7, 8 and 13 TeV
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All results at; http://cern.ch/go/pNj7
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@ 7 TeV CMS measurement (L <5.0 fb™)

@ 8 TeV CMS measurement (L <19.6 fb™)

@ 13 TeV CMS measurement (L < 35.9 fb'))
Theory prediction

“Z Z £ CMS 95%CL limits at 7, 8 and 13 TeV
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RAMESR FlzR. MSTESESHENEER
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Rolf-Dieter Heuer
Director General of CERN
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RAMESR FlzR. MSTESESHENEER
Bl, AARESBRMEERNZI.

XE—1TEE#E, WEFNFR. X—ZIXNKRFRR
What next?

A\

Rolf-Dieter Heuer
Director General of CERN



Historically they were all wrong...
"So many centuries after the Creation, it is unlikely that
anyone could find hitherto unknown lands of any value”
— Spanish Royal Commission, rejecting Christopher Columbus
proposal to sail west, 1492

“The more important fundamental laws 73
and facts of physical science have all been '
discovered” — Albert Michelson, 1894 \yL

"There is nothing new to be discovered
in physics now. All that remains is more
and more precise measurement”

— Lord Kelvin, 1900
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19: 30-21: 30, Feb.23, 2014

20144£2H23H 19: 30-21: 30

Reception Hall, Main Building, Tsinghua Univ.
R BEXFEREST (C®

AFTER THE HIGGS DISCOVERY:
WHERE IS FUNDAMENTAL PHYSICS GOING

mIeMUFRINZE:

SRS e xR

FAit 57— AR = R X vk

FACE TO FACE DIALOGUE WITH WORLD LEADING PHYSICISTS

| Moderator: Shing-Tung Yau (Havard Univ. & Tsinghua Univ., USA, Fields Medalist)
| E B A EREGCERBXRTE & FEXE, FERZRRERE)
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HigogsiFRE SR

2 ISR ~10' GeV

m,? = 36,127,890,984,789,307,394,520,932,878,928,933,023 #RRE
-36,127,890,984,789,307,394,520,932,878,928,917,398 ELZS{& IE
= (125 GeV)2 ! ?

4 mm?/20 cm? ~ 103
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| =) EW symmetry breaking
A“ we l{IlO\VZ ® 'b P “ o = phase transition
h \ / \ / §> + 10%s Electroweak Unification
\ ‘ ‘ Unification of
forces
L 10w Unification of
metet Grand Unfication ?
Unification of
-+ 104 matter and force Quantum Gravity ’
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> 1034 cm2s! 5> 106 Higgsin 5 years
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How we see

2 different-
— DA sized
objects:

o= /RIE
OV AVAVAVAV,
electron 2\ = h/p
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E=1eV

TV {schemalic diagramy} VAGLLUM

EATHORE ANGUE

FOCUSING DEFLECTION
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CCELERATING
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LEP {schematic diagram) \\\l/ ;
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INJECTION
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.. and why "big"?

Mont Blanc
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* Higher energy
* Higher precision

Linear colliders : ILC

2018-12-20

=» Larger accelerators

Circular Colliders

* Circular Higgs factory (phase 1) + super pp collider
(phase Il) in the same tunnel pp collider

-——— -
- - -
- -y
- o

e e Higgs Factory

Precision @ e+e- collider
Energy @ pp collider
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CEPC = Circular Electron-Positron Collider

SppC = Super Proton-Proton Collider



BEPC = Beijing Electron-Positron Collider

CEPC = Circular Electron-Positron Collider

SppC = Super Proton-Proton Collider
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Institution Board

Advisory Committee — Steering Committee

Project Director

l

CEPC+SppC 2B4R

Accelerator Detector & Physics
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Theory

Institution Board

Yuanning Gao(Tsinghua Univ,Chair)
Jie Gao(IHEP, Deputy)

Steering Committee

Yifang Wang(IHEP, Chair)
Hongjian He(Tsinghua Univ.)
Xinchou Lou (IHEP)

Shan Jin(IHEP)

Qing Qin(IHEP)

Haijun Yang(SJTU)

Meng Wang(SDU)

Nu Xu(CCNU)

Yajun Mao(PKU)

Jie Gao(IHEP)

Yuanning Gao(Tsinghua Univ.)
Jianbei Liu(USTC)

Qinghong Cao(PKU)

Project Director

Xinchou Lou(IHEP)
Qing Qin(IHEP, Deputy)
Nu Xu(CCNU, Deputy)

Theory

Hongjian He (Tsinghua Univ.)
Jianping Ma (ITP)
Xiaogang He (SJTU)

Working

Accelerator
Groups

Jie Gao (IHEP)
JingYu Tang (IHEP)
Yunlong Chi (IHEP)

Physics & Detector

Joao Barreiro Guimaraes Costa (IHEP)
Yuanning Gao (Tsinghua Univ.)
Shan Jin (IHEP)
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20154 e B 415 &R (PreCDR) |

IHEP-TH-2015-01

IHEP-CEPC-DR-2015-01

IHEP-AC-2015-01

Can be downloaded from
http://cepc.ihep.ac.cn/preCDR/volume.html

CEPC-SPPC CEPC-SPPC

Preliminary Conceptual Design Report Preliminary Conceptual Design Report

Volume I - Physics & Detector Volume II - Accelerator

403 pages, 480 authors 328 pages, 300 authors

The CEPC-SPPC Study Group
The CEPC-SPPC Study Group March 2015
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Communication: CEPC Web site (English, Chinese)
http://cepc.ihep.ac.cn
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Outreach & education CEPCOutreach
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CEPC+SppC

* CEPC+SppC was proposed in Sep. 2012

* Such a machine fits our strategic needs:
» Science (great & definite physics)
* Timing (after BEPCII)
* Technological feasibility (experience at BEPC & LEP)
 Manpower reality (our hands are free after ~2020)

 Economical scale:
* BEPC cost/4 y/GDP of China in 1984 ~ 0.0001
* SSC cost/10y/GDP of US in 1992 ~0.0001
* LEP cost/8y/GDP of EU in 1984 ~(0.0002
* LHC cost/10y/GDP of EU in 2004 ~ 0.0003
* ILC cost/8y/GDP of Japan in 2018 ~ 0.0002
* CEPC cost/6y/GDP of China in 2020 ~ 0.00005
* SPPC cost/6y/GDP of China in 2036 ~ 0.0001

2018-12-20 EANFHRECR
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World HEP Accelerators
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http://cepc.ihep.ac.cn/

IHEP-CEPC-DR-2018-01

IHEP-AC-2018-01

CEPC
Conceplual Design Report

CEPC

Volume | - Accelerator

IHEP-CEPC-DR-2018-02

IHEP-EP-2018-01

IHEP-TH-2018-01

Conceptual Design Report

Volume Il - Physics & Detector

505 pages
1143 authors from 221 institutions

The CEPC Study Group

August 2018 October 2018

The CEPC Study Group

405 pages
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Russia
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11




20184811 B14ACEPCEESIRIHRE &7

66

HAN T RERR

2018-12-20



We choose to go to the moon. We choose to go to the moon
in this decade and do the other things, not because they are easy,
but because they are hard, because that goal will serve to organize
and measure the best of our energies and skills, because that
challenge is one that we are willing to accept, one we are unwilling
to postpone, and one which we intend to win, and the others, too.

J.F.Kennedy, 1961
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