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ELECTRON 'UNDRESSING’ AT SCATTERING
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“"HALF-BARE” ELECTRON MANIFESTATION IN BREMSSTRAHLUNG
(Ternovsky - Shul’ga - Fomin effect)
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TRANSITION RADIATION. DEFLECTED BEAMS
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TRANSITION RADIATION. DEFLECTED BEAMS
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ANALOGOUS FIELD STRUCTURE IN TRANSITION RADIATION
AND BREMSSTRAHLUNG PROCESSES
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“Half-bareness” in diffraction radiation:
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EXPERIMENT ON HALF-BARE ELECTRON TR INVESTIGATION
BEING PREPARED AT CLIO
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EARLIER EXPERIMENT IN THE ANALOGOUS CONFIGURATION
(150 MeV electrons)

Y. Shibata, K. Ishi, T. Tokahashi et al. // Phys. Rev. E, 1994
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frequency
filter
EXPECTED L
SIGNAL AT Sl [
CLIO

single electron radiation
spectral-angular density:
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J, — Bessel function

N — number of particles per bunch
F(A) — bunch form-factor

f (A) — filter transmission function
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EXPECTED SIGNAL AT CLIO

(single bunch of 1 nC)

Radiation spectrum (no upstream screen)
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EXPECTED SIGNAL AT CLIO
(single bunch of 1 nC)

Dependence of the signal on distance between the screens at 30 MeV
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comparing to the case of the upstream screen absence are

expected to be observed .



EXPECTED SIGNAL AT CLIO
(single bunch of 1 nC)

Dependence of the signal on distance between the screens at 12.5 MeV
integration over wavelength range 0.048 cm <A < 0.054 cm
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The effect of signal decrease with the increase of distance

between the screens is expected to be observed
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THEORETICALLY INVESTIGATED MANIFESTATIONS OF
“"HALF-BARE"” STATE IN OTHER PROCESSES

1) Tonization energy loss in thin targets
2) Parametric X-ray emission in thin crystal
3) )

4) > more examples in the report of S.P. Fomin
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HALF-BARE ELECTRON IONIZATION LOSS
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X-RAY EMISSION FROM THICK AND THIN CRYSTAL (PXR)
Thick crystal (d >1 um) Thin crystal (d <1 um)
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X-RAY EMISSION BY HALF-BARE ELECTRON
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CONCLUSIONS

Effects in 'half-bare’ electron TR expected to be studied
in the experiment at CLIO:

» Signal enhancement comparing to the case of 'dressed’ electron
(upstream screen absence)

> Signal decrease with the increase of distance between the screens

'Half-bare’ electron manifestation in some other processes:

»Difference of ionization loss value in thin target from the result
predicted by Bethe-Bloch formula within macroscopically large distances

»Modification of angular distribution and total yield of X-ray emission
from thin crystal
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