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E=1 eV

eV/c2

1 eV/c2 = 1.78 ⇥ 10�36kg

1MeV/c2 = 106eV/c2

1GeV/c2 = 109eV/c2

me = 0.511MeV/c2

mp = 0.938GeV/c2
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http://www.sciencemag.org/site/special/btoy2012/
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1 Volt
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m = E/c2

1MeV = 106eV
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1TeV = 1012eV
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The Nobel Prize in Physics 2013
François Englert, Peter Higgs

François Englert Peter W. Higgs
The Nobel Prize in Physics 2013 was awarded jointly to François 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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标准模型理论-教授版
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标准模型理论-学生版
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Rolf-Dieter Heuer
Director General of CERN
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What next?



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 
and facts of physical science have all been
discovered” – Albert Michelson, 1894

"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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QCD Electroweak Gravity

Standard Model
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Unbelievable! 4 mm2 / 20 cm2 ~ 10-3 fine-tune.

“Naturalness” in perspective:

Natural: O(1 TeV) new physics, associated with ttH.
Unknown: Deep UV-IR correlations?
Agnostic: Multiverse/anthropic? 
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l = h/pelectron
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E = Mc2
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1 Volt

E=1 eV
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… and why “big”?
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• Higher energy
• Higher precision

Linear colliders�ILC

Circular Colliders

Precision @ e+e- collider
Energy @ pp collider 

è Larger accelerators 
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CEPC = Circular Electron-Positron Collider

SppC = Super Proton-Proton Collider
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CEPC = Circular Electron-Positron Collider

SppC = Super Proton-Proton Collider

BEPC = Beijing Electron-Positron Collider
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Can be downloaded from
http://cepc.ihep.ac.cn/preCDR/volume.html 

403 pages, 480 authors 328 pages, 300 authors
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http://www.ihep.cas.cn/dkxzz/cepc/http://cepc.ihep.ac.cn
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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
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World Economic Power

US

EU

China
Japan
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World HEP Accelerators

Tevatron

LHC

BEPC

KEKB

CEPC-SppC

ILC
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http://cepc.ihep.ac.cn/

505 pages 405 pages
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1143 authors from 221 institutions

CEPC CDR, Vol. 1 and Vol. 2 — authorship

�6

    

 

IHEP-CEPC-DR-2018-02 

IHEP-EP-2018-01 

IHEP-TH-2018-01  
 
 

 
 

CEPC 
Conceptual Design Report 

Volume II - Physics & Detector 
 
 

 

 

 

 

 
  
 

 

The CEPC Study Group 
October 2018 

Australia 3
Belgium 3
Canada 3
Denmark 1
France 18
Germany 11
Indian 1
Israel 4
Italy 95
Japan 6
Korea 9
Mexico 1
Morocco 1
Netherlands 1
Pakistan 2
Russia 11
Serbia 6
South Africa 2
Spain 5
Sweden 2
Switzerland 9
UK 16
US 118

29% from foreign institutions

1143 authors from
221 institutions

24 countries

http://cepc.ihep.ac.cn/ (larger % for Physics & Detector)
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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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