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1. Estimate the optical amplifier gain
2. Compare to the theoretical G value
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500MeV lattice with MPE's first bypass

Gaussian distribution for incoherent kicks
matched to CESR

Track 1E3 particles for 1E5 turns
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Gain of the Optical Amplifier

g: Gain of the Optical Amplifier
G=sqrt(g) AE/E, AE: energy gain of a single electron at the kicker undulator
E,: beam energy

o.: the fine structure constant (1/137.036)

)3 g, undulator 1st harmonic photon energy

K: undulator deflection parameter
0_: Optical lens acceptance angle
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(Eq. 50 in LebedevVv's paper)
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Consider CESR: E =500MeV, K=2.8, N =4, =0.4, A=1um
¥ =1 =>AE=28.4meV, AE/E=5.68E-11 ,g=5.24
v0_=inf => AE=64.4 meV, AE/E=1.28E-11 , g=1.02, almost passive mode



Compare to theoretical value

SY Lee's paper:

Cooling when | >0 (1,>0)

Optimum gain factor:

Lebdev's formula;
s=Myx+M,0 +M(Ap/p)

—»  |p=1.173E-2

OP;/P = — [sgn(Ip)] Gsin(Ad¢;),
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Pickup: 3,=11.41, o,=-0.6420, v,=0.1237, n,=0.2430, n',=0.2970
Kicker: ,=26.07, «,=0.1216, v,=0.0389, 1,=2.6740, n',=-0.1702
Pickup to kicker transfer matrix elements:

M =-1.792, M ,=10.287, M,,=3.654E-3, M,,=-0.5791
M,,=1.9108e-3, M_,=-4.1053E-2, M_ =1.176E-2

6,=2.331E-4, £ =0.1 nm, N_=1.6E5, A=1E-6, k=2m/\

u=0.295 + 148.33

Without exp(-u) term, G =1E-10
With exp(-0.295) term, G =7.5E-11
With exp(-148.33) term, G ~0



