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Channeled positrons move in the regions of

specific circular polarization in bent crystals ‘

15 .

It is really possible:

1. to depopulate
the region of 0.8< x/d <1

2.t0 populate
the region of x/d ~ 0.1
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A snnplest “local coherent bremsstrahlung theory allowmg to
evaluate circular polarlzatlon of emitted gamma quanta II
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(Famma-quantum polarization matrix
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?'iEE!'  Positron dechanneling probability vs E 'é;iil

= initial transverse coordinate at 0 =0
ﬁlliiﬂ Ilmli.w - == w.iﬁu"&iillﬁ

"u..f'h 2

] 9% MmN T - e = yF———N = = | AR i- HI‘ 4lll

1,01

[
0,8
—
0,6_ = 0.6
g o
=
(ol 0.4 - 0
0,2 A
L
0,0 0,0
0,

IIIII -
-l -
—_.A -

l!EEH Posﬂrons spend con51derable tim me at X ~ O ZA 55!lﬁ
W W W G —— - N -

'I.ﬂ‘ 'i.




Polarization and spectrum of I GeV channeled e*
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magnetized iron can be used A,

to measure gamma polarization!
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f ’ A new method to calculate the characteristics of radiation
. and pair production under high energies and arbitrary angles
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h h h hh A new computational procedure is developed which uses the fast Fourier transform algorithm and allows one to describe the iiﬂ
processes of photon emission and pair production at arbitrary angles of high-energy electron, positron and photon propagation
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The more sophisticated theory:

adding circular polarization to the approach of
V.N. Baier, V.M. Katkov, V.M. Strakhovenko NIM B69(1992)258
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3. planar potential => SOS radiation
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Conclus1ons for CPCB

» Hard string-of-string radiation peak 1s
highly circularly polarized

 Circular gamma-quantum polarization
can be measured 1n a new way

* Both effects are observable at 1 GeV
and above
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Multlple Volume Reflection in One Crystal (MVROC)

V.V. Tikhomirov, PLB 655(2007)217
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North-Holland Beam Interactions

uly

]
f ’ A new method to calculate the characteristics of radiation
. and pair production under high energies and arbitrary angles
I [ of particle incidence relative to the crystal planes
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h h h hh A new computational procedure is developed which uses the fast Fourier transform algorithm and allows one to describe the iiﬂ
processes of photon emission and pair production at arbitrary angles of high-energy electron, positron and photon propagation
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; iE‘E Manifestation of e*e” pair production 'ii'k
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i ‘Electron radiative cooling in crystals iiE
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Both strong crystal fields and high y - quantum
energies allow to reach the CRITICAL FIELD

23 16
E,=¢ — 13210 a5

Table: Maximum electric fields and critical energies for some crystals

_2FE, ) *
Crystal  (plane)or [ _ @, = E__ ¢
<Axis> GV/cm TeV
Diamond  (110) 7.7 1.78
<110> 75 0.20
Si (110) 5.7 2.39 (1.7)
<110> 4.6 0.29
Ge (110) 9.9 1.37 (0.9)
<110> 78 0.174(0.11)
W (110) 43 0.316
<111> 500 0.027

* Electric field reaches E, in ref. frame of ee pair produced at 0 = @
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4.  The capture probability increase by crystal cut | 'E

V.V. Tikhomirov, JINST, 2(2007)P08006
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;'iEE:!' Incoherent radiation s-up;res_slo; ﬁaii“a
b tal cut
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g. Cut influence on the hard (Bethe He|tIer) [
ﬂ part of radlatlon spectrum AV (6) = I “a, 0, Ji
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1 iEE’ What is suggested to observe q;ii '%
&iillk

ﬁ“iiﬂ in the near future

mmﬂ Circularly polarized Coherent Bremsstrahlung

f“" ' and Pair Production.
| r Allow to generate:
It circularly polarized gamma-quanta,
longitudinally polarized positrons,
* L longitudinally polarized electrons.
Allow to measure:
hhmu gamma circular polarization,

longitudinal positron polarization.
h"!!h Radiation in the MVROC conditions.
I!EE% Incoherent radlatlon suppressmn b){ crystal cut
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Both strong crystal fields and high y - quantum
energies allow to reach the CRITICAL FIELD

23 16
E,=¢ — 13210 a5

Table: Maximum electric fields and critical energies for some crystals

_2FE, ) *
Crystal  (plane)or [ _ @, = E__ ¢
<Axis> GV/cm TeV
Diamond  (110) 7.7 1.78
<110> 75 0.20
Si (110) 5.7 2.39 (1.7)
<110> 4.6 0.29
Ge (110) 9.9 1.37 (0.9)
<110> 78 0.174(0.11)
W (110) 43 0.316
<111> 500 0.027

* Electric field reaches E, in ref. frame of ee pair produced at 0 = @
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W Outline

ﬂl" * Coherent bremmstrahlung and its linear polarization

-§—§

’FH String-of-strings crystal orientation

“1J.
_f | « Polarization of crystal field harmonics

I- [ « Circular polarization of radiation of positrons channeled 1n
. bent crystals with string-of-strings orientation

* " . Polarization asymmetry of channeled positron production

hh“  Other manifestations of circular polarization of the crystal
h “ field harmonic

ﬁ !E Conclusmns
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. -~ What is suggested to observe: -
P il
.. e*e" pair production in semi-uniform field crystal field -
FIFFFF Electron radiative cooling “qlﬂ
LI LL

r Strong Field QED effects observable only at the LHC ﬂ

e €nergy. .
S JIIL

Synchrotron-like (uniform field) dichroism

-'L“.- and birefringence in very hard vy -region ...M
Ihh“ Spin effects in bent crystal: “iﬁ
a8 Radiative self-polarization in bent crystals &
1L Production of transversely polarized e* lijed
i by y-quanta in bent crystals TS
F!'FE Positron magnetic moment modification “!4
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