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Acceleration vs. deflection vs. streaking
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Principle of electron bunch streaking AT
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Streak field
Vsin(2rft + @)

e AIPSO_)Sl >

B(so) Magnet optic B(s1)

W At zero-crossing of streak field: y o« z

® Streaking strength: § = \/ﬁ(so)ﬁ(sl) sin(AW;, _s,) —
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Principle of SRR diaghostics T
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,,Oplit ring resonator based THz-driven electron streak camera
featuring femtosecond resolution*
J. Fabianska, G. Kassier, T. Feurer, Sci. Rep. 4, 5645 (2014)
® THz-range => high frequency f
® LIiNbO; crystal => 35 fs pulse at 800 nm (FLUTE laser) converted to THz pulse

® Field enhancement in SRR gap => large “kick” voltage V
® Enhancement factor ~100 (at 0.3 THz, A =1 mm, (10 um)3 gap volume)

fs laser detector
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~S E(t) in SRR gap
electric field

split ring
resonator

=

<2 ps

Image adapted from: J. Fabianska, G. Kassier, T. Feurer. Sci. Rep. 4, 5645 (2014)
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FLUTE (Ferninfrarot Linac- und Test-Experiment) ﬂ(".

of Technology
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Your experiment here!
Open for suggestions ...

SRR experiment
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Split ring resonator experiment at FLUTE ﬂ("'
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Simulation procedure & estimated values ﬂ(".
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6D EM field map
complex (E,B) in
SRR gap
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Simulation procedure &

measured values
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Simulation results for various structures S(IT
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Beam “kick” normalized to SRR (typical ranges 1 to 10 keV / ¢)

| \_ Beam kick / % Resonantf/ THz

SRR cubic gap
Slotted tube 60 0.5
Tube (com.) 420 0.5 G

SRR plate r\180 0.5
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Simulation results: beam “kick” =10 keV /c
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Measurement: electrons incident on camera ﬂ(".
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Temporal resolution AT
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use FLUTE parameters

SRR deflector
50 fC

Bunch charge

N ; ey m ~ 3 fS
orm. &,* nm
g cS
10 kV
500 GHz
VB (o) 1 Vm
Better ”LSO m with different SRR design ® for high energy e-beams
“ > larger field enhancement ® smaller emittance
® for SRR array ® larger beta-function /3 (s,) is ok
> more “kick” - e-beam still fits through SRR gap
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Tasks status KIT

® FLUTE: accelerator
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THz diagnostics
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THz measurements
broadband (preliminary)
span: Av=0... 20 THz

risetime: t ~18fs
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Tasks status University Bern

® THz generation
® Design at Bern Focused T HZ b@am image
® Set-up &testatBern | I3
B [nstallation at KIT 25  Sab.u)
3 : 40123
® SRR structures 4 4
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Profile measured with
FLUTE laser at KIT

Horizontal x Vertical FWHM
0.92 mm x 1.15 mm (at 0.3 THz)
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Tasks status PSI
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® Vacuum chamber
® Design at PSI
® Manufacturing at PSI
® Installation at KIT
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Summary ﬂ(".

® Preparation for the 15t experiment at FLUTE in progress
® Vacuum chamber installed ;> o E
® THz pulse generation & beam profile measured =~ iﬁff,

® For 50 fC: potential time resolution CLSO ~ 3fs Mm
® Proof-of-principle experiment at FLUTE for 7 MeV £¢ w H
£,
@ Support by many of the SRR collaboration ... o 1"
X (mm)
“Split ring
resonator based
ﬂ(IT THz-driven
electron streak
camera
b featuring fs
u resolution”
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