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Molecules in fusion plasmas W
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Relevance of molecules in the transition regime towards detachmenm

Achievement of the recombining regime by atoms and / or molecules?
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Relevance of molecules in the transition regime towards detachmenm

Achievement of the recombining regime by atoms and / or molecules?

Hectron lon RecombinationEIR Molecular Assisted RecombinatitfAR
H*+e+e® H+e 3-body rec.and/or H,(v) +H" ® H,*(v) + H charge exchangeth
H* +e ® H+ hn radiative recombination H,*(v)+e ® H + H* dissociative recombinatiol

n,» 10 - 102 m3, T, <15 eV | [n,»10%-102m3 T, »2-10eV |

Divertor of ASDEX Upgrade (carbon machine): modelling & diagnostics

Relevance of molecules in the transition regime towards detachmenm

Linear plasma device: cascaded arc at TU/e Eindhoven
10 Pa Magnetic field : 14 mT
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Role of molecules in the Balmer line analysis W

Collisional radiative model for H with coupling to different particle species: Yacora
Data sets for dissociative recombination H,* +e ! H(n) + H

Role of molecules in the Balmer line analysis W

Collisional radiative model for H with coupling to different particle species: Yacora
Data for dissociative recombination of 4

-18
1016 1ol + + 10 T T T
" " " R.KJanevW.D. Langer, J.K. Evans Hy" +e |' H+H+H
17 D.E.P y Processes in + felium Plasmas I'H + H(n .

&—10 Janev 1987 3 Springer, Berlinl087) - 2 ( ) ' & 1019 3
£ 018 . . . R.JaneyD. Reiter, U. Samm: E, Total (Janev 2003)
gt 3 Fixed branching ratid 0.12 Juel-Report 4105009 < 10%) ]
S, q9[ Janev2003 0.69 . R =
9107 F : 10/n? Branching ratice  well known 2
0 " -
@ 20 S. Datz et al., Phys. Rev. La(1995) 896 P 1021 E
g10% 1013 T 5
8} . - - - Janev 1987 " " . O qp22L

102 _ < — Janev 2003 Branching ratio, - uncertain 10 Production of H,, and H*

0 .
022 . . i vE , allin n=1 or n=2 for low,E 2 ) ) )
0.01 0.1 1 10 100 = F.C: Kulander et al., J. Phyd 2§1979) L501 10 0.1 1 10 100
Energy [eV] o Energy [eV]
L 1014
Data set changed b
R.JaneyD. Reiter, U. Samm, Juel-Report 4108)Q ;
; L ] X . N \
Branching ratio vibrationally resolved S Open Issue: data for deuterium ) D; HD, \
and energy dependent
10—15
; ; 0.1 1 10
1
Much better agreement with experimental data ! Electron temperature [eV] DT

© Ursel Fantz, 9 IAEA TM, A+M+PMI, December-18,2014

© Ursel Fantz, 10 IAEA TM, A+M+PMI, December-18,2014

Relevance of molecules in the transition regime towards detachmenw

Linear plasma device: cascaded arc at TU/e Eindhoven
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Relevance of molecules in the transition regime towards detachmenw

Linear plasma device: cascaded arc at TU/e Eindhoven

10 Pa Magnetic field : 14 mT
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Balmer line analysis: measurement and CR modelling regi¥ezora)
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Molecules in negative hydrogen ion sources W Molecules in negative hydrogen ion sources W

lon sources for neutral beam injection in fusion experiments ASDEX Upgrade
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Molecules in negative hydrogen ion sources W Molecules in negative hydrogen ion sources W

lon sources for negative hydrogen ionsurface process via volume process
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Balmer line analysis in negative hydrogen ion sources for fusion

Collisional radiative model for H with coupling to different particle species: Yacora

Molecular emission in negative hydrogen ion sources for fusion

Collisional radiative model for H and for,HYacora
Important parameter: density ratio Hj-bbtained from the intensity ratio H Fulcher band
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Molecular emission in negative hydrogen ion sources for fusion

Beam Emission Spectroscopy (BES): analysis of Doppler-shiftéided W

Collisional radiative model for H and for,HYacora Determination of beam parameter Ta”'f
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Beam Emission Spectroscopy (BES): analysis of Doppler-shiftéided W Relevance of molecules in ionizing and recombining plasmas

Determination of beam parameter Hydrogen plasmas in fusion with molecules,(H,", H;")
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Divertor plasimias - lon sources and beams (H, D
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