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* Operating modes:

1.FEL-1/FEL-2 independent double pulses to one experiment HXR 100Hz
2.FEL-1/FEL-2 independent single pulses to two experiments HXR 100Hz
3.FEL-1/FEL-2 independent double pulses to one experiment SXR 1kHz
4.FEL-1/FEL-2 independent single pulses to two experiments SXR 1kHz
5.FEL-1 SASE/SEEDED SXR 100Hz + FEL-2 SASE/SELF SEEDED HXR 100Hz
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SXR (4.5 GeV)
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» Total Length: 227 m

» 8 bending magnets, 128 Quads, 139 Cavities

» Energy Profile (GeV): BC1 BC2 SXR HXR
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X-band based Injector
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X-band based Injector
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) Laser X-band based Injector
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- A DC photo-gun has previously been
developed by the Coherence and Quantum
Technology (CQT) group at Eindhoven.

 This investigation looks at the possibility of
using one of these photo-guns as an injector
for an X-band FEL.

- Benefits of the DC photogun:
« Cost effective injection and bunch method.

— Low energy bunching significantly simpler!
« High reliability and robustness.

T.G. Lucas
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Code Development (RF-Track)
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Study Case

S-Band Injector +
S-Band TW structure

A. Gribono,
A. Latina
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Code Benchmarki

Compact

E (GeV)

—10 0 10

&’ (pmrad)

10 1 b

0- >
_10 | ", ]

—I50 (I) 5I0 100
x (pum)

Parameter Elegant Placet
E (GeV) 6.192 6.190
En,z (pmrad) 0.273 0.274
Eny (pmrad)  0.269  0.269
e, (MeV.mm) 11.019 14.077
o, (um) 8.056  7.539
op (GeV) 1.777 2.463
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Pulse energy vs z (PERSEO and Genesisl.3) Pulse energy vs z (PERSEO and Genesis1.3)
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& GitLab Projects ~  Groups ~  Activity Milestones  Snippets
D .
& Froj: W wpe w XLSGit » WPG © Repository
B Rep( . master DA haamline alamante cunarfich TR YT .. it S Cind Al hin b IME [ s P
R . & Froject WSFPplot 7.17 - Poisson Superfish Plotting Program N [=1E3
Files Flle HardCopy Display View Zoom Help
i ) (&) Repository # Solencid for X-band RF Gun,Aiksoy 2019
Corr : 1 1 L 1 1 1 1 1 1 1 1
Avni Aks 40 40
™ R Brar| T
o ] Commits N a5 L s
) Is
&l Branches
NM gl TS 4 M=1K= 1L- 49 Fn37 a0
W TWS_12GHz R = 2.39265E-02 cm
£ Cl Cormr Contributors Z = 8.79617E-02 cm
_ Br= -1.200 G -
i TWS_3GH = =
. Graph —sbHz- Bz- 8662 G
B = 8.745 G
Go Compare [ directory A= 01036 Gom
O Issue 0 th= 2.4799E-03 G-cm*2 2
o R Charts [E TWS_12GHz
11 Men | -
e O Issues 0 B TWs_12G6Hz  *® .
&« C & coll;
olli
Il Merge Requests 0 [B TWS_3GHz_ 1 - - 10
[ TWS_3GHz_
<€ Collapse sidebar
[3 rraata twm: 5 s
0 — — 0
T T T T T T T T T T T
-10 -5 o 5 10 15 20 25 an 35 40
E:\Desktop\sims\xfel jan 201%\superfish'xband sclencid2\XBAND SOL2Z.2M 1-07-2018 0:26:04
|Zoam level 10f 1 | 4




Funded by the

European Union

-
Compact

Beam Energies for Full Wavelength Range

Parameter Value

Energy (GeV)
Minimum
Peak Current

Normalised
Emittance

Bunch charge

RMS Slice
energy spread

Photon Energy
Range (keV)

FEL tuning
range at fixed
energy

14

5.5 3.9

5kA 2.5kA

0.2 mm mrad

75pC

1.0e-4 1.4e-4
16-8 8-4
X2

2.75
1.5kA

Neil Thompson



European Union

Funded by th_e CO m p a Ct

.

-Oi)erating Mode 1 (two colour @ HXR, independent wavelengths)

l < 5.5 GeV, 100Hz #

N Ebeam=2.75-5.5 GeV

*Operating Mode 2 (two colour @ SXR, independent wavelengths)

| -
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Ebeam=1 -2 GeV ??

*Operating Mode 3 (two colour @ HXR & SXR, independent wavelengths)

W eevin remmm -—-\ ,
3 \

Epeam=1 -2 GeV ?? Ebeam=2.75 -5.5 GeV ??

L2_E=1 GeV & L3_E=5.5GeV ??
L2_E=2 GeV & L3_E=2.75 GeV ??
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* To define better lattice configuration the energy levels has
to be defined..

* The lattice layout will be defined based on correction
methods of static imperfections..

e The multibunch case will be studied..
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