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COHERENT EFFECT IN IONIZATION LOSS OF ULTRASHORT

ELECTRON BUNCHES
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to the value from the Bethe-Bloch formula. Analogous
/ enhancement is expected for characteristic radiation yield
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RESONANCE EFFECT IN THE IONIZATION LOSS OF A
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IONIZATION LOSS OF ‘HALF-BARE’ ELECTRONS IN THIN TARGET
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Previous studies on ‘half-bare’ electrons
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Electron ionization loss in thin target/
as a function of d (for 5 GeV electrons):
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IONIZATION LOSS OF ‘HALF-BARE’ ELECTRON BUNCHES IN THIN TARGET

(dE/dz)/N

Effects, associated with ‘half-bare’ electrons are expected to be considerably
enhanced for ultrashort bunches due to coherent effects in the ionization loss
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full—value coherent effects

expected to be
several orders
of magnitude!!!
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ultrashort electron bunch (for 100 MeV, as at SINBAD):

for small distance d — no coherent effects;

for large d — full-value coherent effects —

huge difference between the ionization loss
values



X-RAY TRANSITION RADIATION BY ‘HALF-BARE’ ELECTRONS.

EXPERIMENT AT DESY Il TEST BEAM (TB21)

S.V. Trofymenko, R.M. Nazhmudinov, A.V. Shchagin, A.S. Kubankin, A.P. Potylitsyn, A.S. Gogolev,
N.A. Filatov, G. Kube, N.A. Potylitsina-Kube, M. Stanitzki, R. Diener, A. Novokshonov,
Nucl. Instrum. Meth. B, 476 (2020) 44

European Union’s Horizon - 3720 mm -
2020 research and ' _ Bending
innovation programme Vertical a“dfll?rlzomal Lead collimator magnet
(grant agreement No primary co imators SxSmm’ | Radiator TR X-ray detector
654168) L — T —
B 300 mm - \
2000F B
I L rad. 4 GeV N
1500} electrons | , o
4 L radiator — period is 3 mm
= . Srad. (‘dressed’ electrons)
= 1000} background
© S radiator — period is 0.3 mm
5001 (‘half-bare’ electrons)
0 P S S| L L L L 1
0 20 40 60 80 100

fiw (keV)
Experiment on characteristic radiation (DESY Il TB21):
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IONIZATION LOSS SPECTRUM OF NEGATIVE CHANNELED PARTICLES
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lonization loss distribution for different dechanneling lengths:

4t

crystal

tad

beam

\ 4

S(E) (107 keV™)

|

200 400 600 800 1000
E (keV)

Possibility of the dechanneling length measurement on the basis of
registration of the channeled particles ionization loss spectra



CONCLUSIONS

» Possibility for the study of coherent effects in the ionization loss
or characteristic radiation for electron bunch parameters
achievable at SINBAD and European XFEL

» Possibility for the study of effects associated with ‘half-bare’
electrons due to their significant enhancement by the coherent
effects

» Applicability for diagnostics of transversal and longitudinal
bunch size and study of the microbunching process

»Dechanneling length measurement on the basis of registration
of the channeled particles ionization loss spectra



