Recent Results of the SPARC Fel Experiments
Massimo Ferrario (INFN-LNF)
on behalf of the SPARC team
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Electron beam at the linac exit
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Electron beam parameters at the linac exit
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Single shot spectrum
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Energy per pulse vs number of closed sections
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Number of closed sections

Parameter Unit Value
Deflection paramter (/) - 2.14
Period (Ao) min 28
Number of periods per section| - i
Number of section - 6
Distance between sections 0.392
Natural focussing in x 2.0 x10~2
Natural focussing in y 10.2 x10~!




Spectral width

Intensity (a.u.)
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2: Undulator radiation spectra. Measurement with the high resolution spectrometer.
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b) 5 and (c) 6 undulator

sections closed. F=151-148 MeV, o,=0.0001, Q=262 pC, o.=7 ps-fwhm, €, y=2.7.mm.mrad. (Measurement of the 09/03/20).
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Preliminary data analysis
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Velocity bunching concept

If the beam injected in a long accelerating structure at the crossing field phase
and it is slightly slower than the phase velocity of the RF wave , it will slip back
to phases where the field is accelerating, but at the same time it will be chirped

and compressed. Electron Bunch from RF injector

Initial velocity o ~ 0.994 (4MeV)
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The key point is that compression and acceleration take place at the same time
within the same linac section, actually the first section following the gun, that
typically accelerates the beam, under these conditions, from a few MeV (> 4) up to

25-35 MeV.



Laser temporal profile on cathode

rms si)ot size 3;00 um,
A—— charge 300.pC




Pulse length versus injection phase

SPARC measurements 2/04/08
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C-factor versus injection phase

Compression curve (measurements of 2/04/2009)
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C-factor versus injection phase

Compression curve (measurements of 2/04/2009)
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Max compression: o_=0.22 ps
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Measurement results with compression 3

time profile

No Compression | Compression 3
Bunch Charge 300 pC 300 pC
Injection phase 0 deg -85 deg
Beam Energy 140 MeV 100 MeV
Total energy spread 0.11 % 1.0 %
Rms Bunch Length 3.2540.16 ps 1.03+0.10 ps
Norm emittances x-plane | 2.33 +0.11 um 1.7440.05 pm
Norm emittances y-plane | 1.3 +0.053 um 1.44 +0.03 pm
Solenoid field 0 Gauss 400 Gauss

Exn(mm-mrad)
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SPARC next runs
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