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1. Overview of CEPC

CEPC is

» an Circular Electron Positron Collider

» proposed to carry out high precision study on Higgs bosons

» to be upgraded to a super proton-proton collider pp collider

e-e* Higgs Factory (phase I)
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CEPC basic parameter:

~ Beam energy ~120 GeV.
» Synchrotron radiation power ~50 MW.
~ 90/70 km in circumference.

SppC basic parameter:

~ Beam energy ~50-70 TeV.
~ 90/70 Km in circumference.

~ Needs B ~20T.

The circumference of CEPC is determined by that of the SppC,
which is determined by the final energy of proton beam and
the achievable dipole field strength.
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Main beam parameters for CEPC at 50km

Parameter Unit Value Parameter Unit Value
Energy GeV 120 Circumference km 50
Number of IP 1 SR loss (GeV/turn) 2.96
N_./bunch 1E11 3.52 N,/beam 50
Beam current mA 16.9 SR power/beam MW 50
Partition Je 2 Long. damp. time ms 6.7
Dipole field Tesla 0.065 Bending radius km 6.2
Dipole length m 9.978 Bending angle mrad 1.609
Emittance (x/y) nm 6.69/0.033 B, (x/y) mm 200/1
Trans. size (x/y) um 36.6/0.18 Mom. compaction 1E-4 0.4
g, /1P 0.1/0.1 Bunch length mm 3 _
RF voltage V ; GV 4.2 RF frequency f; GHz 0.7 o
Long. tune v, 0.13 Harmonic number 116747
Hourglass factor 0.6 n, 0.42
Energy spread SR 0.0013 Energy spread BS 0.00014
Energy acceptance % 2.7 Lifetime BS hr 1.6

L, /1P (103%) cm2s1  2.65 Liimit /1P (1034) cm-2s1 1.26
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Lower power design of CEPC
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Baseline /~\ Low power design
Numberof IPs /T\ / 1\ 1 1
Energy(GeV) /120\ /120 \ 120 120
Circumferencgkm) / 50 \ 50 \ 50 50
SRIloss/turn(GeV) 2.96 2.96 2.96 2.96
N/bunch(10?) 0.79 0.38 0.33 0.28
Bunchnumber 22 23 21 19
Beamcurrent(mA) 16.9 8.45 6.76 5.07
SRpower/beam(MW) 50 25 20 15
By (T) 0.065 0.065 0.065 0.065
Bendingradius(km) 6.2 6.2 6.2 6.2
Momentumcompaction(10+4) 0.38 0.38 0.38 0.38
b XIy (m) 0.2/0.001 .071/0.00043 | 0.056/0.00042 [ 0.041/0.00035
Emittance x/y (nm) 14.6/0.073 9.5/0.035 9.1/0.031 8.9/0.026
Transverses;, (um) 54/0.27 25.9/0.13 22.7/0.11 19.2/0.096
x/1P 0.103 0.076 0.069 0.06
Xx/IP 0.103 0.103 0.103 0.103
Vre(GV) 6 6 6 6
f o (MHZ) 704 704 704 704
s, (mm) 2.2 2.2 2.2 2.2
Energyspread%o) 0.13 0.13 0.13 0.13
Energyacceptanc€%) 5 5 5 5
&<(10%) 13.8 13.8 13.8 13.8
n, 0.6 0.6 0.6 0.6
d.< (104 4.3 4.3 4.3 4.3
Life time dueto beamstrahlungminute) , 30 | 30 30 30
F (hourglass) 1\ 068/ \ 048 | 0.45 0.41
L,../IP (1034cn2s?) \31/ \ 231/ 1.97 1.58
AC powerfor RF source/twcbeam(MW) Q‘B’ \@/ 114 86




Simulation tools

ALIFETRAC by Shatilov
ABBWS and BB®$ K.Ohmi
ABeamstrahlungs included in all codes
Ref:
* A.Bogomyagko¥.Levichew). ShatiloyarXiv1311.1580v1, 2013

* K.OhmE Gbed&isiiulations includingeamstrahlunds y ¢ [ 9t €
TLERvorkshop atFermilaly 2526 July, 2013
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Luminosity: Tune Scan wis
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14.6nm sigmaz3mm nus=0.13,
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14.6nm sigmaz2.2mm, nus=0.175,
@(0.52,0.58) w/tveamstrahlung
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Luminosity: Tune Scavi
beamstrahlung
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Lifetime[log10];Tune Scan w/
beamstrahlung
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QuasiStrongStrong
Simulation with LIFETRAC
@(0.43,0.635),
Lunmeb.2e32*22=1.1e34
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QuasiStrongStrong Simulation with
LIFETRAC @43,0.63%
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StrongStrong Simulation with
BBSS @ (0.43,0.635)
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StrongStrong Simulation with
BBSS @ (0.43.0.635)
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QuasiStrongStrong
Simulation with LIFETRAC
@(0.51,0.575),

Lunr4.1e32*22=0.9e34

Lifetime = 25s

quasi-ss-10-1e6
40

10 15 20



1.4e+33

1.3e+33

1.2e+33

1.1e+33

1e+33

Je+32

Be+32 b

fet32 H

Be+32 H

Se+32 |

de+32

StrongStrong@(0.52,0.58)

'Luminosi{g —_

Lum=4.7e32*22 = 1e34

0 100

200

300

400 200 GO0 700 800

300

1000

2.5e-09

1,5e-09 |

beam size <xx>

1
> |
” r]
0 100 200 300 400 500 ) 700 800 300 1000




