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Available cross sections 
for H2

+ and OTHER cations, BUT:

• Few or not exhaustive (energy, ro-
vibrational excitation of the target)

• Permanent update of input molecular data 
(PEC’s & couplings)

• Need of data for further species/isotopomers
• Need of « new » reactions study:

* inelastic & superelastic collisions
* ion-pair production
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Multichannel Quantum Defect Theory: Seaton, Fano, 
Jungen, Green, Suzor-Weiner, …
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TARGET in its
GROUND STATE
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CO+

CO+
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CO+
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CO+
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Waffeu Tamo, Buhr
et al 2004-2008

Ni
+=0, vi

+=0

HD+
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Collision experiments at TSR

TSR
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CROSS  SECTION 
DEPENDENCIE  on 

ROTATIONAL
EXCITATION

of  the  TARGET
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HD+ DR, vibrationally relaxed

Waffeu Tamo, Buhr
et al 2004-2008

HD+
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HD+
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HD+
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CROSS  SECTION 
DEPENDENCIE  on

VIBRATIONAL
EXCITATION

of  the  TARGET
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NO+
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H2
+
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H2
+
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Work in PROGRESS

(since ADAS/2008 @ Juelich)
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Rotational (DE-)EXCITATION

H2
+



2009/10/05, ADAS meeting

Excitation dissociative

D. BACKODISSA (2008)

H2
+ Dissociative Excitation



2009/10/05, ADAS meeting

Guberman 1983
H2

+ / H2
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J. Tennyson, 2008

H2
+
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H2
+
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HD+

In press, 2009
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HD+ @ LOW energy: theory vs experiment
ANGULAR distribution of the dissociation products

Novotny et al 2006: TSR, imaging
Waffeu Tamo & Schneider 2006-2007: MQDT modelling

Guberman 2004: CI simple model

HD+
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Compare latest MQDT results on angular distribution with 2D data
(July 2006)

Ee= 75.10 meV;  Trot=360 K

data
with MQDT calculation

HD+
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In press, 2009 CF+
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RESULTS vs EXPERIMENTS

Maxwell ISOTROPIC rate coefficients Maxwell ANISOTROPIC rate coefficients
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The « H2
+ DR project»

Collaboration with Ch. Jungen, C. H. Greene, J. Tennyson

- MQDT « global » treatment
- States and couplings from self-consistent computations   
- Energy dependence of couplings and quantum defects

- « Total » rotational treatment (including SPIN)
- Angular distribution 
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Comparaison with the photo-dissociation calculations of Christian JUNGEN

N+
i=1, v+

i=0 

H2
+
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« Ultimate » aim: 
to provide MORE & BETTER data than this:…
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Thanks
for 

your attention !
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Why storage rings ?

Experiments:MULTIPLE pass/MERGED beams-STORAGE RINGS

Tlong =   20 µeV= 0,23 K=0,16 cm-1

Ttrans = 500 µeV= 5,80 K=4,03 cm-1
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The ANISOTROPIC Maxwell distribution function

Experiments:MULTIPLE pass/MERGED beams-STORAGE RINGS
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Experiments:MULTIPLE pass/MERGED beams-STORAGE RINGS
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TSRTSR
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Ion Storage RingsIon Storage Rings

Experiments:MULTIPLE pass/MERGED beams-STORAGE RINGS
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Experiments:MULTIPLE pass/MERGED beams-STORAGE RINGS
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Experiments: FALP

Rennes

Novotny,…,Mitchell,… et al 2005
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Example of data needs
For H2

+ & isotopomers:
…
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Janev, Fantz, Reiter 2005
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CO+
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H2
+


