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Introduction: Cold ionized media
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Introduction: H, - ITER
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Introduction: H, (basic building block
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Theoretical approach: MQDT
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MQDT: Molecular data

-0.5 e
-0.55+— |
=
< n i
2 H,(v'=0)y+e
PN I T P A
Lﬁ -0.6 -
H(1s)+H(2s,2p)
-0.65— |
0 10

Wolniewicz et al



2. MQDT: Molecular data

* Rydberg equation
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3 MQDT: The formalism

Quantization condition from
bouonsdarY conditions
. Lo

I

det |K + tan(B(F))| =0

J.JJ

IA +

sz --

Y R I R B R LR

Energy (a.u.)

-0.65—

Asymptotic region



6.

Cross section

MQDT: The formalism
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Results: H, — Photoionization
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Results: H2 — Photodissociation - experiments

THE JOURNAL OF CHEMICAL PHYSICS 133, 144317 (2010)

Synchrotron vacuum ultraviolet radiation studies of the D 'TI,, state of H,

G. D. Dickenson,' T. I. Ivanov M. Roudjan 5,2") N. de Oliveira,? D. Joyeux23 L. Nahon,?
W.-0. L. Tchang -Brillet,* M. Glass- -Maujean,” I. Haas,® A. Ehresmann,® and
W. Ubachs'*

@ absorption spectra in the 74 — 94 nm range (115000 — 135000 cm™ 1)
@ limited by Doppler broadening at 100 K (0.6 cm™ '), FT resolution: 0.35 cm™"

@ estimated accuracy: 0.06 cm ™' (Q-transition); ~ 0.7 cm ™' (R-transition)

DESIRS beamline SOLEIL U125/2 beamline BESSY II
@ Fourier transform spectrometer in @ 10m normal incidence scanning
the VUV monochromator
@ high resolution and high absolute @ ionization, dissociation and
accuracy ) fluorescence detection

@ spectral resolution 2 cm™*

@ absolute intensity measurements
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Results: H, — Photodissociation - competition
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Results: H, — Photoabsorbtion - experiments
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High-resolution laser absorption spectroscopy in the
(Received 16 December 2015; accepted 21 January 201 extreme ultraviolet

M Sommavilla, U Hollenstein, G M Greetham and F Merkt

Absorption and photoionization spectra of H, have been recorded at a resolution of 0.09 and 0.04
cm™!, respectively, between 125600 cm~! and 126 000 cm™'. The observed Rydberg states belong
to series (n = 10 — 14) converging on the first vibrationally excited level of the X 22; state of HJ,
and of lower members of series converging on higher vibrational levels. The observed resonances
are characterized by the competition between autoionization, predissociation, and fluorescence. The
unprecedented resolution of the present experimental data leads to a full characterization of the
predissociation/autoionization profiles of many resonances that had not been resolved previously.
Multichannel quantum defect theory is used to predict the line positions, widths, shapes, and
intensities of the observed spectra and is found to yield quantitative agreement using previously
determined quantum defect functions as the unique set of input parameters. © 2016 AIP Publishing
LLC. [http://dx.doi.org/10.1063/1.4941920]
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Anion-cation: Reactive collisions
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Results: low energy H + F
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Conclusions

e MQDT: state-to-state calculations

* Temporary captures into super-
excited states: HUGE RESONANT .

* Full study on H, and other

systems (di- and poly-atomics) '}” '}” %5 %j
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