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| ntroduction

Beam Parameters

Electron Energy 17.5 GeV

Decrease bunch charge
Bunch Charge 1nC - from 1 nC to 20 pC

Bunch Length (rms) 25um \
Normalised emittance (rms) | 1.4 mm mrad

Simulations are performed for five

Energy Spread (rms) 1.5 MeV different values of bunch rms

SASE 1 (A4 =0.1nm) length (1, 1.5, 2, 2.5 and 34m).

For each value of bunch rms

Period 3.56 ¢m length emittance varies from 0.1
K 3.3 mm mrad to 0.3 mm mrad.
Average beta 32m

Total length 201.3m
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Simulation Results

SIMPLEX (steady-state)

Saturation Power 22.76 GW
e Design value (Bunch charge 1 nC) -

Saturation Length 199.15 m

e Bunch charge 20 pC

o=1lum o=15um o=2um
(Er;“r:tr";‘]rlgz) PIGW] | Ldm] PIGW] | Ldm] PIGW] | Ldm]
01 |5683 | 7754 3195 | 8357 2118 | 9203
014 | 4919 |8593 2787 | 96.38 1847 | 10552
018 | 4369 | 9556 2476 | 107.44 1644 | 11668
022 |3068 |9977 2232 | 11647 1478 | 12495
026 |3624 |10591 2052 | 12271 1361 | 13854
03 |3351 |11629 1891 | 134.98 1263 | 13559
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Simulation Results

e Bunch charge 20 pC

o =2.5um o=3um
Emittance | orawg | Lym | | PIGWI | Ldm]
(mmmrad) | ° S

0.1 15.44 | 99.98 11.78 | 106.51
0.14 13.39 | 114.71 1026 | 117.22
0.18 11.89 | 120.53 9.17 134.56
0.22 10.81 | 129.13 8.29 142.97
0.26 9.93 141.65 7.56 149.25
0.3 9.15 145.28 6.95 153.67
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The saturation power for this

case can be comparable with
design one for following values
of bunch length and emittance:

oc=15um, &=0.18 mmmrad
oc=15um, &=0.22mmmrad
oc=15um, &=0.26mmmrad

o=2um, &=0.1mmmrad
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Saturation Length
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The saturation length
for this case is less
than for the case with
1 nC bunch charge.
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Power Growth Curves

Power Growth Curves
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*Bunch charge 20 pC
Emittance 0.22 mm mrad
Bunch Length 1.5 um

*Bunch charge 20 pC

eEmittance 0.22 mm mrad

Bunch Length?2 p#/m
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Next Step

*Repeat simulations using SIMPLEX and GENESIS (time dependent)

eInvestigate SASE FEL process for another range of beam
parameters (such as bunch rms length, emittance, energy spread
and etc.) and average beta functions.
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