Electromagnetic Interactions of Channeled lons
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Electromagnetic Interactions of Channeled lons
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Pb-Beam Transport in Continuum Potential

Trajectory is defined by the transverse energy of Pb ion:

distance b of the ion from atomic raw r< b < d/2

Distance of closest approach to the
atomicraw: r=25U;=a

— 5
a= 0.885330(212/3 + 222/3) -1/2 d/2 =2.710°f >

U, is the amplitude of crystal atoms thermal
oscillations

a is the screening length
a, =0.529 10° f — Bohr radius

Largest time to stay in the channel
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Electromagnetic Interactions of Channeled lons
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c Photon flux from Pb or Si at LHC
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continuum potential

Potential U, at some arbitrary
temperature of the Si crystal
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Photon spectrum and photonuclear reactions

discrete potential continuum potential
bmin =29f bmin = 9400 f
5
1 MeV < Egamma < 10° MeV Egamma <1 MeV

N
v + QOSPb

Threshold Energies (MeV)
o yp vt yHed va 42n ynp ,2p  v,3n

7.37 8.01 12.88 14.39 -0.52 14.11 14.85 1538 22.19

N
No reaction on Pb with photon energy < 1 MeV
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Post scriptum: Cnanneling radiation

0.7 <«< 1 Oy > 1

Synchrotron radiation formed
at the part of the trajectory
smaller then particle
oscillation length

Dipole radiation formed by the
entire trajectory

Total intencity
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Strongly suppressed radiation from Pb ions
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