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The critical (Sehwinger) field

By = 4.41 X 10° T

Quantum corrections to synchrotron radiation emission

Relativistic invariant:

x = vE/E
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Beamstrahlung REavy/ I0nNS

NLC: — 373
 (or T) ~ 1 EJE = oL
SLrorig) lz1s2rs Extended nucleus:
L~ 172

Laser wavelength (and y
energy) limited

by non-linear Compton
scattering

y(orY)=~1

yy-collision scheme
(Telnov et al.)




Magnetars

relativistic gyration:

ho/mc? = VB/B,

® Electrosphere of strange
stars — possible signatures
from suppressed
radiation?




The streng magnetic fieldl off the Earth
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IHawking| radiation: as al strong; field efiect

Set equal to critical field acc.:
go,=e&,/m=c?/i,

Light black holes are hotter:
A=2Rc
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Strong crystalline fields
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KIeln's paradox
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Pair production.

k end:
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Klein Paradox in Spatial and Temporal Resolution

P. Krekora, (). Su, and R. Grobe
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‘Super-critical” fields

Relativistic invariant:
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Classical synchrotron radiation
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\chrotron-radiation in a critical field
‘ x = vE/Ey
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NA45 1995=1997
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Strong| crystalline fields

Critical fi can be
JJmIJJ

Totol enhaoncement, 7

© Example: Pair
production in Ge
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Quantum-synchrotron
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Trident ‘Klein®
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Spin-filip

F

AW = y?f3 ?0 mc~

U.I. Uggerhgij, Villars 2004
27-09-04



Power, EdN/dE
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Spin-filiprand beamstraniung
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® Sandwich target, 60 layers
® 'Sgueezing’ the formation length

® For: X <
Z’Y — %Xﬂ Aéﬂ% —

2v%c  2E(E — hw)
w*  hwmce?

A

e Intensity prop. to In(£) for small ® — photon
source?
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Delbrick scattering

V.N. Baier: 'Delbriick scattering in a strong field is a

—— ~ exp(-0.085 GeV"' w) = )
very difficult theoretical problem’
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J. Klenner et al., Phys. Rev. A 50, 1019 (1994)
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Crystall undulator
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http://www-ssrl.slac.stanford.edu/lcls/images/undu2.jpg

Crystal unaulator
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K Ifftime allows...
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Strong (bent) crystalline fields - a possibility for extraction from the LHC:
1e8 7 TeV protons/s — ‘smart’ collimation.
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