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Molecular Ion Spectroscopy

[Cations] ≈ 1014 cm-2

Sensitivity
[Ions] ≈ 108 cm-3

Plasmachemistry
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22-Pole Ion Trap



Laser Induced Reactions
Spectroscopy with 1000 Ions
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LIR: A Method for Spectroscopy

Schlemmer et al. J. Chem. Phys. 117, 2068 (2002)
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LIR spectra using FELIX



H3
+ + HD H2D+  + H2
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LIR-Experimente mit FELIX
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Agilent diode lasers:
6100-6600 and 6750-7300 cm-1 cw, ~5mW  
narrow linewidth

Düsseldorf OPO (Prof. Schiller):
2600-3200 cm-1 cw, ~50mW
narrow linewidth

FELIX:
Range: 50-3300 cm-1

Power:  10Hz,  ~200mW  
Resolution: 0.5% FWHM

Laser for LIR of H2D+



< Obs-calc > = (-0.013 +/- 0.020) cm-1

LIR of H2D+:    ν1 



LIR of H2D+:    Combination bands
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LIR of H2D+:    Combination bands
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LIR-Experimente mit FELIX

H2D+ + n-H2 p-H2D+

o-H2D+



Power Dependence

== > Saturation effects with pulsed, high power excitation



Branching ratio Relaxation vs. Reaction ?

k / 10-9 cm3/s k [H2] / s-1

H2, kL 1 100
p-H2 (1 %) 1 1
HD  (0.03 %) 1 0.03 

A / s-1 Aeff / s-1

Fundamental 50 50
Combination band 50 – 250                  << 50

Conditions: T = 17 K (wall), 20-25 K (Doppler) 
[H2] ~ 1011 cm-3 ,1 s storage

Competitive Molecular Processes
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H2D+ +  n-H2 H2D+ +  p-H2

LIR-Experimente mit cw OPO
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