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Bethe-Heitler

2. Polarization radiation

In crystals:
coherent bremsstrahlung
(CB)
channeling radiation
(CR)

In crystals:
“coherent polarization
radiation” (CPR)

PR

others: —
~ transition rad., SP rad.,

E = Chereﬁkov rad.
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both CB and PXR
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radiation

PQ=vT,L=cT L, = PQcos
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— Diffr AT CrEreling REdEtar(DCR)

_ DCR as intense monochromatic x-ray source
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forward radiation

parametric x-ray radiation: ~ Te
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(use of channeling crystal itself as a monochromater)
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Initial and final energy of the particle
E. =~ E(p)+E5 E(p,) = \/(Cp”)z i




iffracted Channeling Radiation (DCR)
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Diffracted Channeling Radiation (DCR)
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The interaction Hamiltonian: — A-f)

yme

A=Y S A, expli(k +g)-r]+cc..
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guantum states of channeled electron:
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Bloch wave “photon’:
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leFracted Channellng Radiation (DCR)
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PXR: virtual photon diffraction (no divergence)

K,w k+g,w
w=K-v

DCR: (virtual) CR diffraction (divergence occurs)
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-~ Diffracted Channeling Radiation (DCR)
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______Diffracted Channeling Radiation (DCR)
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Diffracted Channeling Radiation (DCR)

mAngular distribution of DCR and PXR

DCR peaks appear at W_=0
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Diffracted Channeling Radiation (DCR)

. Electron energy and DCR intensity

If the electron energy is small,
Intensityfph.fsr.h&] WG = O IS nOt SatISerd .

=) DCR threshold
¥-> Ve

where
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radlatlon by neutrino
Grims and Neufeld, Phys.Lett.B 315 (1993) 129.

Transition radiation by neutrino
Classical theory:

Sakuda, PRL 72 (1994) 804.
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- effective current due to magnetic moment
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_ _ | Tmm PXR by Neutral Particles
ty of PXR from magnetic moment
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~ cf. PXR for an electron (F-I formula):
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gAﬁular distribution of PXR by magnetic moment
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----- - PXR by Neutral Particles

- ‘Comparison with electric-charge PXR
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Quantum effect: radiation due to spin flip

cf. TR (Sakuda and Kurihara 1995)

E,=1 MeV ———m,=100 eV

v=100 & lu — PA
Quantum theory %::‘—m,,.:q.i eV . H i W l W F

-helicity nonflip, m, =100 e
------- Classical theory, m,=100 eV 2

G, = 'E(m,m ~7,7.)

FAv = g4 A =" AF

(numerical calculation)

Anhalytical expression has been obtained
forF R (Ueno-and Nitta)
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Summary:-

e

0
SR
e

-

| 'Fac_t‘“éld channeling radiation (DCR)
~ - Diffracted coherent bremsstrahlung (DCB)

TR

A neutral particle with magnetic moment may
emits PXR as well as TR.
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