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Recap
take temporal changes of laser field into account
→ ω and/or Keldysh parameter γ dependence of the ionisation probability

Keldysh: ∝ exp

{
−2(2Ip)

3/2

3F (t)

}
↔Bondar: ∝ exp

{
−2Ip
ω
f(γ, ~pfinal, t)

}
, [1]

PPT: ∝ exp

{
−2Ip
ω
g(γ, ε, t)

}
· P (~pfinal), [2]

in general:
wider spreads due to non-adiabatic effect
initial transverse momentum at tunnel exit (in elliptically polarised light)

Various different treatments with different approximations
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exit point

non-adiabatic (PPT) exit point: [2]

xNA
e =

2Ip
Fγ2

(√
1 + γ2

1− s2
− 1

)

where s is a paramater s(γ, ε) ∈ [0, ε] from saddle point / transition point.

compared to the simple triangular barrier exit point xMe =
Ip
F

:
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Experiment

p orbitals: l = 1, ml = −1, 0, 1
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Experiment: Setup
Argon atoms, [Ne] 3s2 3p6
two strong IR pulses, near-circular polarisation, delayed long enough

probe, 	 pump, 	 or �

measurement goal: Ar→ �→ Ar+ → �→ Ar2+

measurements: Ar2+ yield for
pump & probe, Ipp

probe alone, Ipr

pump alone, Ipu

dark, Id
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Experiment: Yield

[6]

◦ = RR, � = LR

Sequential double ionisation yield:
substract double ionisations from single pulses and dark counts

ISDI−LR = 4.21± 0.98, > ISDI−RR = 1.16± 0.92 arb. units
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Experiment: Result

α :=
W−R

W+R

α′ =
1− 3.63 ∗ α
3.63− α

symmetric function

always > 1
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⇒ co-rotoating and counter-rotating orbitals have different ionisation rate

� the experiment does not conclusively show which direction is favoured! �
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|m| or m dependence

in the adiabatic limit, only the shape |m| of the orbital has an influence on the
ionisation rate:

[7]

in the non-adiabatic case, m dependence is visible

[8]
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Result

[9]
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