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Discharges sustained in the pulsed mode of operation are of great interest on a fundamental level as they may unveil important information
on the plasma kinetics. The present work is devoted to an experimental setup tailored to study time-resolved processes relative to

negative ion formation in ECR-driven plasmas. It refers to a laser-induced electron photo-detachment system synchronized with H, and
D, ECR-plasmas, sustained by 2.45 GHz bursts in the kHz range. The system is combined with electrostatic probe time-resolved
measurements and information is obtained both on the formation path and the yield enhancement of H™ and D~ negative ions.

EXPERIMENTAL SETUP RESULTS
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Time-resolved measurements require proper synchronization of the laser U e T e

and Langmuir-probe systems with the driving microwave pulse:

LabVIEW® Interfaces for pulse CO N C L U S I O N

generation and control of the
microwave generator

10 [ 35 u | ! | ! //// ! 1 //// ] ! ] ! ] ! //// ! 8 7] 0030
National Instruments® card | O--n, O
> USB - 6351 ' "2""BT€ ®F3 A | oo
5V, 2 kHz, 30% 81 "o g _
’ ’ : Coulb = o2
L2kt S0% cny - | b ©wn Lo A | Enhanced
= F ‘2‘2 41 U. ° °
! 2 | = Plasma ON 1 B Plasma OFF % negatlve on
LeCroy Wavesurfer 44Xs Oscilloscope ! ‘z; ‘f Q | i f A = .
400 MHz, 2.5 GS/s ; 5 | B8 . ol prod uction
O 84t 5 Q + [ in the
O Rigol® ® Lab-made Langmuir E | 8 2| .
O Waveform Generator _ SAIREM probe curve acquisition = | ol A g . pOSt'd|SCharge
CH2 Microwave generator devi - * 2| ® ko
o evice ) | 68 o-o. O | = q0.005
OO O 0) i /B“El o 5 o O |
5V, 50 Hz, 30% [_1 Microwave | I__|,7'_| 4 10 40.000
Duty Cycle Output : 0 0.5 — Ly R
| 0 20 40 100 160 180 200 500
O O O O p| I Time (ps)
= ¥ m = Quantel Brilliant® asma !
Nd:YAG Laser ! . .
— L 1064 nm; 50 H . .
Flashlamp IN (Ext. Trig.) E E— . Rabid I £ h Extended lifetime Enhanced negative ion
& Q-Switch Int. Trig. | i dpld cooling o = . . ducti ia DEA:
; oct It of ro-vibrationally production via :
. Langmuir electron popuiation . % —
. Photodiode e ! excited molecules Hy +e(<1eV) > H +H
i
i
i

Rapid decay of the Rapid decay of Limited losses of
. & . . = .
high-energy electrons the atomic species negative ions

DC bias voltage

™ .
Pearson Current Monitor

Model 2877

CH4 x 50.7 dB (300 Hz - 200 |V|HZ)

References: Recent publications:

’A'A‘ [1] S. Béchu et al., J. Quant. Spectr. Radiat. Transfer 257, 107325 (2020). [1] M. Mitrou, P. Svarnas, S. Béchu, “H- and D™ production efficiency in a multi-dipole ECR-plasma source
as a function of gas pressure”, ). Phys.: Conf. Series 2244, 012007 (2022).

' @Ipsc.in2p [2] M. Bacal, Rev. Sci. Instrum. 71, 3981 (2000).
mitrou l sc.in2 3fr [2] M. Mitrou, P. Svarnas, S. Béchu, “Experimental study on dynamic effects of H and D~ negative ions in

. [3] T. Mosbach et al., Plasma Sources Sci. Technol. 7, 75-81 (1998).
bechu@Ipsc.in2p3.fr an ECR-plasma source”, ). Phys.: Conf. Series 2244, 012006 (2022).

Sva rnas@ ece.u patras,gr Acknowledgment: [3] F. Taccogna et al., “Last experimental and theoretical advances in the production of negative ions in
The present work is partially funded by the “Andreas Mentzelopoulos”
PhD scholarship foundation of the University of Patras (for M . Mitrou).

Ceasium-free plasmas”, The European Physical Journal D 75, 227 (2021).




