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lonization In Fast Collisions
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Relativistic collisions| U922+ ., He 1 GeV/u
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Strong perturbation without PC
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Fast lon => pulse of virtual photons

E(t,b)

|

Fourier-Transformation

E(w,b)
dl/duw(w,b) = (c/27) |E(w,b)F

®
* Z Vv, >
b
v o Atom
EJ_
E - field
——
time t
N(e) 4 photon - field
1000 —
500 —
[ [
50 hw[eV] 500
Z Vv,
—_— >
MWA
MWA
€1 MmwA
MMWA Atom

Integration over b

V

dl/do(w) o< (Z/V)2

1
Quantisation

V

N(w)

|

Photo-lonization

vV

G, = I N)o,(0)/w dw

Weizsacker-Williams 1934



Equivalence to Photo-lonization
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Sources of intense Photon-pulses
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Double lonization
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Images of correlated bound states !?
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Double (Multiple) lonization Mechanisn
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Fast Low Z lon <=> Single Photon
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Electron correlationin double ionization
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Triple lonization
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Relative-Motion in Electrons CM-System
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Implementation into ESR at G5l
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lonization of lons
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Pilot Experiment at the UNILAC
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Electron Captur%

recoil

Energy gain/los:
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Momentum conservation : P = -AP
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Recoil Momentum
Along the beam direction : || - Q/\, - 1/2v,
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Q = Change of internal energy{End- Eroung
vV, = projectile velocity

Q = -Pyv,-1/2 y? g = PJ/P

0]

Resolution (100 keV Ne)

e Energy gain: 5 10% AE/E
 Scattering: 5-10°% ( 1mm/200m)



Towards Precision Spectroscopy !?
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Other Targets
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