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CHARGED COMPLEXES OF H,O
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COMPLEXATION OF THE H,O CATION

Neutral complexes ‘ Cationic complexes
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EXPERIMENTAL SETUP : STARGATE

(2) Skimmer | (6) Differential pumping tube |
(7) Laser ion beam interaction

Pulsed nozzle & imin Bunching
electron gun unit
(3)
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|) Production of ionic complexes

X,-H,0O" X-H,O"
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X = Ar,N,O, CO,, ... H,O*

Deflection
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MCP detector

STARGATE = 3 parts

deflectors

2) Mass selection of the complexes 3) Photo-dissociation spectroscopy
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EXPERIMENTAL SETUP : STARGATE

(2) Skimmer | (6) Differential pumping tube |
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2) Mass selection of the complexes
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3) Photo-dissociation spectroscopy
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COMPLEXES PRODUCTION OPTIMIZATION

Pulsed nozzle &
electron gun
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Detection of complexes up to 900 amu
But formation of H,O complexes with hundred
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LARGE CLUSTER DETECTION

* Switch MCP detector to Daly detector

> Detection of large cluster : ~50 000 u (Ar,,5,)

» Confirm by the kinetic energy analyzer
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MCP signal voltage (a.u)

IR SPECTROSCOPY : Ar-H,O"

photo-fragment
H,O*
Laser

Integrated photo-
interaction

fragment signal
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Pulsed IR laser : OPO (Ekspla)

» ldler beam (~ 300 pJ / pulse)
» Pulse repetition rate 30 Hz
» Spectral resolution : few cm-!
» 10 ns pulse duration

Integrated H,O" fragment signal
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* Main transitions at 5015 cm-!' and 6420 cm-! approx. 5015 cm’!
* Bands positions similar to the literature l
m) Validation of the setup

Ar-H,O"

Integrated H,O" fragment signal
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Ar-H,O"

* Both bands : OH stretching modes

* Large energy difference between v, and v, 20 +
» Dominated by the H-bonded isomer OH-HB Ar'Hzo

* Bands assigned to overtones 2v; and 2v,
» Anharmonicity of few 100 cm-!
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N20'H20+

Main transitions at 6650 cm-!
No band at 5000 cm-!
No report in the literature

Integrated H,O" fragment signal
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Integrated H,O" fragment signal
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N20'H20+

* Main transitions at 6650 cm’!
 No band at 5000 cm"!
* No report in the literature
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Fundamental modes in the literature
 OH stretching vy, mode observed at 3370 cm*!

» The new band is assigned to 2v,, overtone
» Anharmonicity shift similar to Ar-H,O™
Isomer assignment is elusive
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CO,-H,0*

Main transitions at 6560 cm-!
No band at 5000 cm-!

» Our laser range : 4760 cm™' to 10 000 cm-!
No report in the literature of this band

Integrated H,O" fragment signal

l 6560 cm"!

6300 6400 6500 6600 6700 6800
Wavenumber (cm~1)




|5

CO,-H,0*

«  Main transitions at 6560 cm-' Fundamental modes in the literature
« No band around 5000 cm-!  OH stretching vy, mode observed at 3340 cm!
> Our laser range : 4760 cm™' to 10 000 cm! » The new band is assigned to 2v,,, overtone
» No report in the literature of this band » Anharmonicity shift similar to Ar-H,O" and Ar-N,O*
* Isomer assignment is elusive
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CONCLUSION

STARGATE setup photodissociation action spectroscopy

—— Ar-H,0*
— COy-H,0*
—— N,0-H,0*

» High sensitivity setup

* Overtones measurement of OH stretching mode of H,O"
complexes :
» Ar-H,O"
» CO,-H,0"
» N,O-H,O"

Integrated H,O" fragment signal

Future works

* Determination of the molecular structure for CO,-H,O" and

0 T T T T T
+
N 2C).H 20 6300 6400 6500 6600 6700 6800 6900
Wavenumber (cm™1)

» High resolution spectroscopy of these band
(Difference Frequency Generation)

* Extend H,O" complexes investigation : NO-H,O" , O,-H,O" or N,-H,O"
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