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= Poisson / Superfish Programs

= CST MWS (Microwave Studio Computer Simulation Technology)
= CST PS (Particle Studio Computer Simulation Technology)
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= Ps Wiever

" FLUKA Monte Carlo Method
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— Astra simulations are done by taking 260 000 particles. Gun and solenoid field maps are
obtained. For the initial Astra simulations it was assumed that the gun will be operated with
an on-axis peak electric field of 48 MV/m for 3% - cell cavity



- SC has been considered for both gun cavity and main linac cavities.

— SC cavity has high quality factor, low power dissipation on cavity wall, low
surface resistance, problems can be minimize when we compare with NC.

- NC cavity case is also under consideration as an MSc thesis of one of the
student.

Current Studies:
— Enjector studies: Gun = 3.5 — cell
1.5 — cell gun cavity

- After gun 26+3 — cell,

4+3 — cell, and

3+3 — cell enjector cavity considered
- Main Linac 2> 9x9 - cell 2 1.4 GeV

12 X 9 — cell = 1.6 GeV Energy has been reached.

= Undulator (in vacuum, w/out vacuum)
— Laser Optimisation 1, 3, 5, and 6 GeV are considered for simulations.



RF Phases in Cavities
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Energies (MeV) 3.95 > 1250
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Injector simulation studies, 3.5-cell gun cavity — Superfish Code
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b) Electrical energy distribution on 1.5-cell gun-

cavity

c) Magnetic energy distribution on 1.5-cell gun
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1.5 cell gun cavity

2=107"

T T T [ T T
5_
E- ] L
i
i 51.
thf ] &
n- I I i o I I
02 0.4 o8 02 0.4
rm rm
correlsted Energy Sproad eversge partole energy
T T T T T
s ) .l
B
5 . . . 3
H T T T h
i
o8 04 o8 02 04

AE kéV

A

0.z o4

02 04 08 OB




Injector simulation studies,

3+3,
6+3,
4+3 — cell cavities
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Number of Particle N 260.000
Total Charge nC 1
RF Frequency GHz 1.3 Parameters for gun and
Solenoid Field T 0.15 enjector superconducting cavities
Cavity Length m 1.26 m for 9-cell
SOIREHE Lz m ol Coupler properties input and
Quadrupole Length m 0.20 HOM antenna
Quadrupole K Value 2.867 : —
Electrical conductivity | S/m 5.96e+007
Cavity Temperature K 2 T
Thermal conductivity W/K/m 401.0
-11
I Torr - Meterial density kg/ m3 8930.0
Electrical conductivity S/m 6.7e6 Young’s modulus GPa 120
Magnetic conductivity 1/Sm 2.76e-8 Poisson’s ratio - 0.38
Thermal conductivity W/K/m 53.7
Heat capacity kl/K/kg 0.27
Thermal diffisuvity m2/s 2.32076e-005 Niobioum properties used as
) Cavity material
Young’s modulus GPa 105
Poisson’s ratio - 0.35
Meterial density kg/ m?3 8570
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Material NIOBIOUHM

Type Normal

Electric field distribution inside the 9- R

cell superconducting cavity El. cond.  6.7e+808 [S/m]
Mag. cond. 2.76e-888 [1/(Sm)]
Rho 8578 [kg/m"3]
Therm.cond. 53.7 [W/K/m]
Heat cap. 8.27 [kJ/K/Kkg]

Diffusivity 2.320876e-805 [n"2/s]
Uoxel conu. 7.3e-0806 [W/m"2/K]
Young's Mod. 105 [KN/mm"2]
Poiss.Ratio 0.35

Thermal Exp. 7.31 I1e-6/K1
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Type E-Field {peak} usm
Honitor Hode 8 1.38e7
Haximum—3D 1.08083%e+887 U/m at 3.5 F 1.75 / @ 1.29e7
Frequency 1.38292e0+0089
1.12e7
Phase A8 degrees
9_LhBed
fF.75e6
6.083e6
L4 _31ed
2.58e6
B.62e5
a

Type H-Field {peak)
Monitor HMode &
Maximum-3D 14789 A/m at 5. 1824575 _ 18245 /-6.52968
Frequency 1.38292e+089
Phase 98 degrees

Afm
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18112 A
8274 A
6435 1
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2758
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e Seeding??
* |nvacuum ??

* Astra file converted to elegant [3] files. Then, elegant output file is converted to Genesis beam file.
In the beam file, lattice, electron beam, radiation field steps needed to determined. External
magnetic field input should be supplied.

Undulator Material:

Booar = aExp(b£+ C(/li) )
"1:! u

P. Ellaume et all.
Case Definition a b c Gap
A PPM*, Planar, Vertical 2.076 -3.24 0 0.1<g/A,<1
Magnetic Field
B PPM*, Planar, Horizantal 2.4 -5.69 1.46 0.1<g/n\,<1
Magnetic Field
PPM", Helical Magnetic Field | 1.614 -4.67 0.62 0.1<g/\<1
D Hybrid with Vanadium 3.694 |[-5.068 |1.52 0.1<g/N<1
04 a A - Permendur
0.2 / / \ \ E Hybrid with Iron 3.381 |-4.73 1.198 0.1<g/),<1
Bz| T 0 \ / \ / F Superconducting, Planar, Gap | 12.42 | -4.79 0.385 1.2 cm<)\,<4.8
o2 \ / \ / =12cm cm
' \ / \ / G Superconducting, Planar, Gap | 11.73 | -5.52 0.856 0.8 cm<),<3.2
0.4 \/ \/ =0.8cm cm
H Electromagnet, Planar, Gap = 1.807 -14.3 20.316 4 cm<)\,< 20
60 -40 20 O 20 40 60
Y mm 1.2cm cm




Genesis Results:

* We obtain power, pondoramative phase, radiation
growth rate, energy, growth of bunching (current

profile), radiation size (photon beam size), vertical
and horizontal sigma.

* Power is obtained around 10° W and
e Saturation Length is > 21 m.
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