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ά{ƴƻǿƳŀǎǎέ ƛǎ I9t ŎƻƳƳǳƴƛǘȅ ŦƻǊǳƳ ŦƻǊ ŘƛǎŎǳǎǎƛƻƴ 
of the future of the field (U.S. -> global)

HEP science drivers:

1. Use the Higgs Boson as a Tool for Discovery

2. Pursue the Physics Associated with Neutrino 
Mass

3. Identify the New Physics of Dark Matter

4. Understand Cosmic Acceleration: Dark Energy 
and Inflation

5. Explore the Unknown: New Particles, 
Interactions, and Physical Principles

6. Flavor physics as a tool for discoveryNew

2023



˴͚͔ͦ͊͒ͪ͡͡·-ͺ͙͙͊͋ͪ͟

Ἣ-factories Ἄ-factories Ἠ- and ἒ-factories

Previous PEP-II (USA), KEK-B(Japan) LEP, LEP-2 (CERN)

Now BEPC-II (China)

Future Super charm-tau factory FCC-ee(CERN), CEPC(China)

Ὡ, ’, ό, Ὠ ί, ‘ Ὄὧ† ὸὤὡὦ
Mass, GeV

0 0.1 1 2 3 4 80 100 120 160 180

Super KEK-B (Japan),LHCb(CERN)
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x100 gain in luminosity 

˿͙͙ͭ͊ͭͫͭ͊͟(͍͔͙ͫͭͣͦͫͭΈύ  ͙ ͊͟;͔͍ͫͭͦ ͔͔͒ͭͭͦͪ͊͟ ͔͔ͦͨͪ͒͡ΎΌͭ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͙͙͒ͦͫͭ͗ͣͯΌ ͭͦ;ͤͦͫͭΈ 

ˤ̏˽˽-2000
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FCC-ee: ͘ ͍͙͙͊ͫͣͦͫͭΈ ͍͔͙͙ͫͭͣͦͫͭ ͦͭ 
Ή͔͎͙͙ͤͪ
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˹͙ͫͻͦ͒Ύ΅͙͚ ͔ͭͪͤ͒:
͔͙ͨͦͭͪ ͤ͊ ͙ͯ͘͡;͔͙͔ͤ

̉ͭͦ ͔͔ͦͨͪ͒͡Ύ͔ͭ 
͙ͣ͊ͫͣ͊͟͡ΈͤͯΌ 
͍͔͙ͫͭͣͦͫͭΈ?



˿͍͔͙ͭͣͦͫͭΈ ό͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈύ
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ˮ͙ͫͭͦͪΎ ͚͔͍ͦ͊͒ͪͦ͟͡͡ςΉͭͦ ͙͙ͫͭͦͪΎ ͙ͨͦͫ͊͟ ͍ͫͨͦͫͦ͋ͦ ͍͔͙ͯ͡;͔͙ͤΎ ͍͔͙͙ͫͭͣͦͫͭΦ

ˣͦ͡Έ΄͔ ͎͍ͫͯͫͭͦ͟Σ ͋ͦ͡Έ΄͔ ;͙͊ͫͭͼ ͍ ͎͔ͫͯͫͭ͟Σ ͙ͣ͊ͫͣ͊͟͡Έͤ͊Ύ ͺ͙͍ͦͯͫͪͦ͊͟͟ ͨͯ;͍ͦ͟ ͍ ͭͦ;͔͟ ͍͔͙ͫͭͦͤͦͤ͟͡Ύ
˥͔͒ ͔͔ͨͪ͒͡?



̅͊ͭͦͪ͟·Σ ͎͙ͦͪ͊ͤ;͙͍͊Ό΅͙͔ ͍͔͙ͫͭͣͦͫͭΈ
1. Hour glass effect ς͒ ͙ͤ͊͡ ͎ͫͯͫͭ͊͟ ͒ͦ͗ͤ͊͡ ͋·ͭΈ ͨͦͪΎ͒͊͟ ͔͔ͨͦͨͪ;͎ͤͦͦ 
͔ͪ͊ͣͪ͊͘Σ ͒͡Ύ ͔͔͋ͦ͡ ͙͒ͤͤ͡·ͻ ͎͍ͫͯͫͭͦ͟ ͍͔͙ͫͭͣͦͫͭΈ ͔ͨ͊͒͊ͭΦ

2. ˸͙͍͍ͪͦͦͤͦ͊͟͡Ύ ͔͚ͤͯͫͭͦ;͙͍ͦͫͭΈ ς͍ ͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͨͯͫ͊͟ ͫ ͙ͭͦ͊ͣ͟ 
͔͙ͦͭͪ͊͗ͤΎΦ ˻͎͙ͪ͊ͤ;͔͙ͤΎ ͤ͊ ͙͒ͤͯ͡ ͎ͫͯͫͭ͊͟ ͙ ͭͦ͟ ͍ ͨͯ;͔͟ ό;͙ͫͦ͡ ;͙͊ͫͭͼύΦ

3. ˽͙͊ͪ͊ͭͤ͘·͔ ͔ͣͫͭ͊ ͍͔ͫͭͪ;͙ ςͪ ͊ͫͫͭͦΎ͙͔ͤ ͔ͣ͗͒ͯ ͎͙ͫͯͫͭ͊ͣ͟ ͒ͦ͗ͤͦ͡ 
͋·ͭΈ ͒ͦͫͭ͊ͭͦ;ͤͦ ͋ͦ͡Έ΄͙ͣΣ ;ͭͦ͋· ͙ͦͤ ͪ͊ͦ͘΄͙ͫ͡Έ ͍ ͔͔ͨͦͨͪ;ͤͦͣ 
͍͔͙͙ͤ͊ͨͪ͊ͤ͡. 

4. ̏ͺͺ͔ͭ͟· ͍͔ͫͭͪ;͙ ς͍ ͔ͫͭͪ;ͤ·͚ ͨͯ;ͦ͟ ͔ͪ͊͋ͦͭ͊ͭ ͊͟͟ ͙͔͒ͦͨͦͤͭ͡͡Έͤ͊Ύ ͣͦ΅ͤ͊Ύ ͔͙͔͚ͤͤͤ͊͡Ύ 
͙ͤ͊͘͡Φ ˽͙ͪ ͋ͦ͡Έ΄͙ͻ Ήͺͺ͔ͭ͊͟ͻ ͍͔ͫͭͪ;͙ ͚ͯͫͭͦ;͙͍͔ͦ ͍͙͔͙͔͒͗ͤ ͍ ͙͔͔ͤ͊ͦͨͭ͟͡ ͍͙ͫͭ͊ͤͦͭͫΎ 
͔͍ͤͦͣͦ͗ͤ͘·ͣΦ ˻͎͙ͪ͊ͤ;͔͙͔ͤ ͤ͊ ͺ͙͍ͦͯͫͪͦͯ͟͟ ͙ ;͙ͫͦ͡ ;͙͊ͫͭͼ.

˨͡Ύ ͚͔͍ͦ͊͒ͪͦ͟͡͡ζ͔͎ͫͦ͒ͤΎ΄͔͎ͤͦη ͔͙ͨͦͦͤ͟͡Ύ Ή͙ͭ ͺ͊ͭͦͪ͟· ͎͙ͦͪ͊ͤ;͙͍͙͊͡ ͍͔͙ͫͭͣͦͫͭΈ ͤ͊ 
͍͔ͯͪͦͤ Ḑρπ̒̍ ̒̆̋ ͒͡Ύ ὧ†-ͺ͙͊͋ͪ͟ ͙ Ḑρπ̒̍ ̒̆̋ ͒͡Ύ ὄ-ͺ͙͊͋ͪ͟Φ 
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Crab waist collision scheme
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Crab waist (P.Raimondi, 2006): 

ÅCollision at large Piwinskiangle ‰ ÔÁÎ

Åά/Ǌŀōέ sextupolesto suppress resonances

Key element of all future 
factories: 

ÅSuper KEK-B
ÅFCC-ee
ÅCEPC
ÅSCTF
ÅSTCF
ÅVEPP-6

Luminosity gain by x10-x100!
ζ˶͍͔ͦ͋ͦͦη͍͔͙͔ͫͭͦͤͦͤ͟͡Crab-waist ͫ ͍͔͙͔ͭͦͤͦͤ͟͡

˽͍ͦͦ͘͡Ύ͔ͭ ζ͚͙ͦ͋ͦͭη Ήͺͺ͔ͭ͟· ͍͔ͫͭͪ;͙ ͙ hour glass. ˽ ͔ͪͦ͋ͣ͊͡: ͯ ͚ͫͭͦ;͙͍ͦͫͭΈ ͍͙͔͙͒͗ͤΎ ͨͯ;͍ͦ͟Φ 



͔̏ͭͪͦͤ͟͡-͙ͨͦͭͪͦͤͤ͘·͔ ͚͔ͦ͊͒ͪ͟͡͡·

12

SCTF

VEPP-6

BEPC-II

VEPP-4K

VEPP-4M

DAFNE

VEPP-2000

Super KEK-B

FCC-ee

Energy, ί, GeV

L, 
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͙͎͎͍̆ͫͦ·͔(Z,t)
ͺ͙͙͊͋ͪ͟
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͍̒͡Ύ͔ͭͫΎ ͙͡ H(125) ͋ ͦͦͤͦͣ͘ ͙͎͎̆ͫ͊˿ ?˸

Ivan Logashenko (BINP) PHYSICS PROSPECTS AT E+E- COLLIDERS 14



˽͔ͪͦͭ͟· 
͙͎͎̆ͫ-
ͺ͙͊͋ͪ͟
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FCC-ee

(CEPC is 
similar)
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˽͔͎͔ͪ͒ͨͦ͊͊ͣ͡·͚ ͨ͊ͤ͡ ͪ͊͋ͦͭ· FCC-ee
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Production of H
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„ὴὴO Ὄ ὢ Ḑυπὴὦ „ὩὩ ᴼὌὤḐςππὪὦ

HL-LHC: ~180M H FCC-ee: ~2M H



Higgs physics at FCC-ee
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ˮ͔͔͙͔ͣͪͤͨ͘ ͔͍͊ͪ͊ͣͭͪͦ ͙͎͎̆ͫ͊
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˿͔͚͍͙͔͊ͣͦ͒ͫͭ ͙͎͎̆ͫ͊
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FCC-hh

FCC-ee

FCC-eeinput is crucial for Ὣ
measurement at FCC-hh



ˢ͋ͫͦ͡Ό͔ͭͤͦ ͙͔͔͙͔ͣͪͤ͘ Ὣ ͙ Ὣ
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Ὣ @FCC-ee is needed 
for Ὣ @FCC-hh



ˮ͔͔͙͔ͣͪͤ͘ Ὣ (Ὧ)
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Precision EW physics at FCC-ee
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Precision EW physics at FCC-ee
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Precision EW physics at FCC-ee
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SMEFT
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Possible deviations from SM 
predictions to be fit within SMEFT 
extension of the SM by 6 dim.
operators

˸͊ͫ΄ͭ͊͋ Ή͔͎͙͚ͤͪΣ ͒ͦ ͎ͦͭͦͪͦͦ͟ ζ͒ͦͭΎ͎͙͍͔͊ͭͫΎη FCC-ee
͒͡Ύ ͙ͪ͊͘͡;ͤ·ͻ ͔͍ͦͨͪ͊ͭͦͪͦ



Flavor physics at FCC-ee
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FCC-ee-ͺ͙͊͋ͪ͊͟ ͍͊ͪͦͣ͊ͭͦ
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ZUNK
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Z-ͺ͙͊͋ͪ͊͟ ͍ ͔͔ͭͦͤͤ͡ ̂˹˴ ό˽͍͙ͪͦͭͤͦύ
˩ΦˣΦ˶͔͍͙;͔͍͙ ͒ͪΦ

˿͍͔͙ͭͣͦͫͭΈ 10-20% ͦ ͭ FCC-ee, ͤ ͦ ͤ͊͘;͙͔ͭ͡Έͤͦ ͪ͊ͤΈ΄͔

ὒ

ὒ

ρππËÍ

ςπËÍ
υ

ὒθ ὖ
”

Ὁ

‚

‍ᶻ



B ͅ ͙͙͊͋ͪ͟
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Super KEK-B ͙  Belle-II
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LHCb
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͔͎́ͪͯͦ͡Έ͙ͤ͟ 
͙͙ͯͤͭ͊ͪͤͦͫͭ
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͔͎́ͪͯͦ͡Έ͙ͤ͟ 
͙͙ͯͤͭ͊ͪͤͦͫͭ
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2040



ὧ†͙͙͊͋ͪ͟ͅ
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˿͔ͯͨͪ ͫ-ͭ͊ͯ ͺ͙͊͋ͪ͊͟(SCTF)

General purpose 
detector

5 ͣ

ü ὩὩ -͚͔ͦ͊͒ͪ͒͟͡͡͡Ύ ͔ͨͪͼ͙͙ͦͤͤ͘·ͻ 

Ή͔͙͔͍ͫͨͪͣͤͭͦ͟ ͫ ͦ;͍͊ͪͦ͊ͤͤ·͙ͣ ͙͊͒ͪͦͤ͊ͣ 

͙ ͭ͊ͯ-͔ͨͭͦͤͦͣ͡ ͙ ͙ͨͦͫ͊͟ ˹͍͚ͦͦ ͺ͙͙͙͘͟

o ˨͙͊ͨ͊ͦͤ͘ Ή͔͎͙͚ͤͪ ͦͭ о͒ тͦ ˥Ήˤ

o ˿͍͔͙ͭͣͦͫͭΈfl ρπ̒̍̒ ͽςː ̞ˏ

o ˽ͦ͡Ύ͙͍ͪͦ͊ͤͤ͘·͚ ͨͯ;ͦ͟ Ή͔͍ͭͪͦͤͦ͟͡

ü ͙͍͔̂ͤͪͫ͊͡Έͤ·͚ ͔͔͒ͭͭͦͪ͟ ;͙͊ͫͭͼ

o ͔͍́ͪͦ͊͟Ύ ͙͔ͫͫͭͣ͊(͙͙͚ͤ͘͟ ͎ͨͦͪͦὴ)

o ˴͙͔͊ͦͪͣͭͪ͡(͋·ͫͭͪ·͚Σ ͫ ͍·͙ͫͦͣ͟ 

͔ͪ͊ͪ͘΄͔͙͔ͤͣ, ͪ ͔͔͙͔͊͒ͤ͘͡ “Ⱦ‎)

o ˿͙͔ͫͭͣ͊ ͙͔͙͒ͤͭͺ͙͊͟ͼ͙͙( ϳ‘ ϳ“ ϳὑ ὴ͒ 1ͦ.5 

GeV/c)
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1.5 ς3.5 GeV e-e+

ˮ̒̅ ˿˻ ˾ˢ˹



˿͔ͯͨͪ ͭ͊ͯ-cͺ͙͊͋ͪ͊͟(STCF) ς˴ ͙͚ͭ͊
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Å14th five-years plan 
(2021-2025):
Conceptual design and 
R&D of Key technology, 
5 years, 0.42 B CNY 
Å15th five-years plan 

(2026-2030):
Construction6 years, 
4.5 B CNY
ÅOperating for 10 years, 

upgrade for 3 years, 
operating again for 
another 8 years

ÅEcm= 2-7 GeV ︡ 0.5³1035  cm -2 s -1 

ÅPotential for upgrade to increase luminosity and realize polarized beam
ÅSite: 1 km2 , IŜŦŜƛΩǎ ǎǳōǳǊōŀƴ "Future Big Science City"

STCF:A natural and feasible extension project of BEPCII/ BESIII in the near 

future, /ƘƛƴŀΩǎ preferred medium-term strategy in particle physics
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A one-year dataset

ςὉ, ἑἭἤ Events recorded
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͙͙̅͘;͔ͫ͊͟Ύ ͎ͨͪͦͪ͊ͣͣ͊SCTF
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