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Lower power design of CEPC
Baseline Low power design

Numberof IPs 1 1 1 1

Energy(GeV) 120 120 120 120

Circumference(km) 50 50 50 50

SRloss/turn(GeV) 2.96 2.96 2.96 2.96

Ne/bunch(1012) 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

B0 (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

bIP x/y (m) 0.2/0.001 0.071/0.00048 0.056/0.00042 0.041/0.00035

Emittancex/y (nm) 14.6/0.073 9.5/0.035 9.1/0.031 8.9/0.026

TransversesIP (um) 54/0.27 25.9/0.13 22.7/0.11 19.2/0.096

xx/IP 0.103 0.076 0.069 0.06

xy/IP 0.103 0.103 0.103 0.103

VRF(GV) 6 6 6 6

f RF (MHz) 704 704 704 704

sz (mm) 2.2 2.2 2.2 2.2

Energyspread(%) 0.13 0.13 0.13 0.13

Energyacceptance(%) 5 5 5 5

gBS(10-4) 13.8 13.8 13.8 13.8

ng 0.6 0.6 0.6 0.6

dBS (10-4) 4.3 4.3 4.3 4.3

Life time dueto beamstrahlung(minute) 30 30 30 30

F (hourglass) 0.68 0.48 0.45 0.41

Lmax/IP (1034cm-2s-1) 3.1 2.31 1.97 1.58

AC powerfor RFsource/twobeam(MW) 286 143 114 86
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Simulation tools

ÅLIFETRAC by D. Shatilov

ÅBBWS and BBSSby K. Ohmi

ÅBeamstrahlungis included in all codes

Ref: 
* A.Bogomyagkov,E.Levichev,D. Shatilov, arXiv1311.1580v1, 2013

*  K. OhmiΣ  ά.ŜŀƳ-beam simulations including Beamstrahlungƛƴ ¢[9tέΣ      
TLEP workshop at Fermilab, 25-26 July, 2013



Emitx=6.69nm, bx/by=200/1mm
w/o bs
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Luminosity: Tune Scan w/o bs
EmitX=14.6nm, Sigmaz= 3mm, nus =0.13

ÅLIFETRAC ÅBBWS



Lifetime[s]: Tune Scan w/o bs
EmitX=14.6nm, SigmaZ= 3mm, nus =0.13

Aperture:
20„
40„

0.02
with Lifetrac



14.6nm , sigmaz=3mm, nus=0.13, 
@(0.52,0.58) w/o bs

Luminosity = 
7e32*22bunch= 1.5e34



14.6nm , sigmaz=2.2mm, nus=0.175, 
@(0.52,0.58) w/o beamstrahlung
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Luminosity: Tune Scan w/ 
beamstrahlung

LIFETRAC BBWS



Lifetime[log10]: Tune Scan w/ 
beamstrahlung

LIFETRAC



lifetrac

Luminosity Lifetime (log10)

(0.43, 0.635) ?



Quasi-Strong-Strong 
Simulation with LIFETRAC
@(0.43,0.635),

Lum=5.2e32*22=1.1e34

Lifetime > 10,000 sec ?!



Quasi-Strong-Strong Simulation with 
LIFETRAC @(0.43,0.635)

Horizontal distribution is 
different from Gaussian 
distribution?!

Not self consistent!



Strong-Strong Simulation with 
BBSS @ (0.43,0.635)

Lum= 1.2e32 * 22 = 2.75e33



Strong-Strong Simulation with 
BBSS @ (0.43,0.635)



Quasi-Strong-Strong 
Simulation with LIFETRAC
@(0.51,0.63),

Iteration does not convergent!
No stable solution!



Quasi-Strong-Strong 
Simulation with LIFETRAC
@(0.51,0.575),

Lum=4.1e32*22=0.9e34

Lifetime = 25s



Strong-Strong@(0.52,0.58)

Lum= 4.7e32*22 = 1e34 „
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