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Fluorescence
I.   Quantum beats
II.   Pump-probe detection of quantum beats
III. Inner-shell excitation of HCl
IV. Dissociative Photoionisation of H2
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Fluorescence, e.g. H*
I.   Quantum beats
II.   Pump-probe detection of quantum beats
III. Inner-shell excitation of HCl
IV. Dissociative Photoionisation of H2
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quantum beats:
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Y. Kimura et al., Phys.Rev.A56, 4612 (‘97),
calculation, beamfoil-experiment1s 2S1/2

~ Limit of temporal resolution for fluorescence detection
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Photoionisation, e.g. H*
I.   Quantum beats
II.   Pump-probe detection of quantum beats
III. Inner-shell excitation of HCl
IV. Dissociative Photoionisation of H2
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Quantum beats in photoionisation
demonstrated for coherently excited 
states of Na:

Jong Lee et al. 
J. Chem. Phys. 115 739 (2001)
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I.     Quantum beats
II.  Pump-probe detection of quantum beats
III. Inner-shell excitation of HCl
IV. Dissociative Photoionisation of H2

H2 + hν (VUV)  ---> H + H* (2l , 3l …) 
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e.g. Dissociation of H2

< 100 fs

hνVUV

Exp.:
H* + hν H+ + e-

IP(2p / 3p) = 3.4 / 1.5 eV
λ(las) < 365 / 825 nm
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Inner shell excitation of HCl
I.      Quantum beats
II.    Pump-probe detection of quantum beats
III. Inner-shell excitation of HCl
IV.    Dissociative Photoionisation of H2

HCl + hν (206.1 eV) HCl* 2p-13d H* (n=3) + Cl+

Estimate from Super-Aco:   1 H*(n=3) produced per 5 x 105 photons

M. Meyer, S. Aloïse, 
A.N. Grum-Grzhimailo, 

Phys. Rev. Lett. 
88, 223001 (2002)
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Interference between indistinguishable 
dissociation pathways

I.     Quantum beats
II.   Pump-probe detection of quantum beats
III. Inner-shell excitation of HCl
IV. Dissociative Photoionisation of H2

Ω = 2 ω0 (v / c)

2 v = 1100 m/s
2π / Ω = 385 ps
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Ca*(1P1) +  Ca(1S0)
Ca2 +  hωLas 2Ca(1S0) + hω0

Ca(1S0) + Ca*(1P1) 
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Interference between indistinguishable 
dissociation pathways

I.     Quantum beats
II.   Pump-probe detection of quantum beats
III. Inner-shell excitation of HCl
IV. Dissociative Photoionisation of H2

H2 +  hωVUV     H*(n=3) +  H+ + e- + hωopt 2H + 2e-
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Experiment: H*(3l)  + hν (laser) -->   H+ +   e-

IP(3l) = 1.5 eV,   λ(las) ≈ 800 nm  --> Ekin (e-) = 0.1 eV

Ekin (H*) = 0.3 eV
2π / Ω = 2 ps

“slicing”/ARC-EN-CIEL workshop, 3rd -4th february 2004 


