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outline

Rossendorf SRF gun parameters (gaussian laser profile)

. design of the Rossendorf 3%z cell SRF gun and E-field profile

. transverse emittance with a flat top laser profile (ASTRA simulation)

. transverse emittance with a gaussian laser profile (ASTRA simulation)

. conclusion
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Rossendorf SRF qun parameters (qaussian laser profile)

low RF power losses + cw operation

Planned Operation Modes and Beam Parameters

ELBE
Pulse Frequency 13 MHz
Bunch Charge 77 pC
Bunch Length (FWHM) 5 ps
Peak Current 154 A
Average Current 1.0 mA
Norm trans. Emittance (rms) 1.5 pm

High Charge BESSY-FEL
<1 MHz 1 kHz

1 nC 2.5nC

20 ps 50 ps

50 A 125 A

<l mA 2.5 uA

2.5 um ?7? 3 um ?7?
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Rossendorf 3 cell SRF qun
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transverse emittance with a flat top laser profile (ASTRA simulation)

1.3 GHe 3.J-Zellen-Gun-Resonator, kemplett F = 1297.4944 MHz
1 1 1 1 1 1 1 1

starting with an aligned cathode position = horizontal force lines
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transverse emittance with a flat top laser profile (ASTRA simulation)

Forschungszentrum
Rossendorf

bunch charge : 1 nC
bunch length : 20 ps
o, . 1.5mm

long. emittance :
~ 40 & keV mm
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transverse emittance with a flat top laser profile (ASTRA simulation)

1.3 EHz J.:-Gellen-Gun-Resonazor, komp-ett T = Labi.iUde MHz
1 1 1 1 1 1
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curved field lines = focusing force
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transverse emittance with a flat top laser profile (ASTRA simulation)

bunch charge : 1 nC
bunch length : 20 ps
o, . 1.5mm

long. emittance :
~ 70 = keV mm

starting configuration
AT ] | S S + solenoid focusing
backtracked cathode

[x mm mrad]
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transverse emittance with a flat top laser profile (ASTRA simulation)

bunch charge : 1 nC
bunch length : 20 ps
o, . 1.5mm

long. emittance :
~ 70 = keV mm

backtracked cathode
+ solenoid focusing

[x mm mrad]

z [m] ELBE Linacl
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transverse emittance with a flat top laser profile (ASTRA simulation)

1.3 BHz 3.5-Zellen-fun-Besonator, komplett F = 1297.504 MHz
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optimized curved field lines = optimal focusing force
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transverse emittance with a flat top laser profile (ASTRA simulation)

bunch charge : 1 nC
bunch length : 20 ps
o, . 1.5mm

long. emittance :
~ 70 = keV mm

backtracked cathode

- + cathode visor
+ solenoid focusing

[x mm mrad]

z [m] ELBE Linacl
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transverse emittance for high charge operation mode (ASTRA simulation)

gaussian profile High Charge
Pulse Frequency 1 MHz
Bunch Charge 1.0 nC
Bunch Length (FWHM) 20 ps
Peak Current 50 A
Average Current I mA

Norm trans. Emittance (rms) 2.5 pm

| gaussian profile
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transverse emittance for BESSY-FEL operation mode (ASTRA simulation)
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Norm trans. Emittance,, (rms)

gaussian profile BESSY-FEL
Pulse Frequency 1 kHz
Bunch Charge 2.5nC
Bunch Length (FWHM) 50 ps
Peak Current 125 A
Average Current 2.5 uA

3 pm

[x mm mrad]

xX,nom
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flat top profile
gaussian profile (50 ps)
gaussian profile (20 ps)
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long. emittance :
~ 600  keV mm
(flat top, 50ps)

~ 2000 t keV mm
(gaussian, 50ps)

~ 300 T keV mm
(gaussian, 20ps)




conclusion

Planned Operation Modes and Beam Parameters

High Charge BESSY-FEL

Pulse Frequency <1 MHz 1 kHz
Bunch Charge 1 nC 2.5nC
Bunch Length (FWHM) 20 ps 50/20 ps
Peak Current 50 A 125 A
Average Current <l mA 2.5 pA
Norm trans. Emittancey (rms) 2.5 um 3 um
Flat top Laser Profile (50 ps)
Gaussian Laser Profile (20 ps)
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