Theoretical analysis of high-order interference
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Fano Interference
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Interference effects in electron emisssion Kr33* -H,
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High-order interference mechanisms

Second-order

(double-scattering)

Third-order




Interference effects in electron emisssion Kr33* -H,
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Existence of the double-

scattering effect is not yet
fully established !!! WHY!s




Difficulty to observe double-scattering effects

A critical parameter for the
second and higher order
mechanisms to be pronounced
is the internuclear distance R, :
for H, (R,,=1.4 au)

A :1.3-6 au

The situation could be
repaired by analyzing
oscillations at higher electron
energies: 2" order process
vanish

Remaining alternative is to consider
molecules with large internuclear distance




Heavy diatomic molecules
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Non-perturbative approach

B 1D-1e-TDSE He(t) —i=]u(t) =0




Non-perturbative approach

¥ Time-propagation (t) = Z ci(t)fi(x)

(Predictor-corrector) p

P To check Finite-difference & Crank-Nicolson

B Analysis

F lonization wave-function

Gioniz () = [1 = > |Wia))(Ws() ||oo(t — o0))

; bound

F Momentum distribution

| Dioni(Pa) ‘2 = | F(®ioni(7)) ’2
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Coherent Electron Emission Beyond Young-type Interference:
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Coherent Electron Emission Beyond Young-type Interference:
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Coherent Electron Emission Beyond Young-type Interference:
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Second-order Born Approximation

B 2" order scattering amplitude
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Second Born Approximation

B 2" order scattering amplitude

- =

0l (ky) = / ki [0 (ky, k) + a7 (ky, k)

— To evaluate the amplitude: —

k, ky
mVs=Va+Vb: screened Coulomb (e-T)
® mV: constant (e-P) o
mInitial state: LCAO
mFinal and intermediate wavefunctions: Plane waves
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Second Born Approximation

B 2" order scattering probability
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Coherent Electron Emission Beyond Young-type Interference:
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Coherent Electron Emission Beyond Young-type Interference:
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Coherent Electron Emission Beyond Young-type Interference:
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Conclusion & Perspectives

B The key ingredient of the present work is the relative
magnitude between the de Broglie’s wavelength of the ejected
electrons and the molecular interatomic distance.

Perspectives

mExtension to full dimensions

ETriatomic systems
mApplication to new materials (graphen)
mExtension to Laser-diatomic molecules

mSlow ion-atom collisions: electron transfer processes!!!!
(via the formation of the transient molecule by the passing
projectile and the atomic target)
capture into highly excited states.
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mExtension to slow ion-molecule collisions.
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