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Production of absolute cross-sections
for fusion-relevant electron capture processes

1988 — 1994 E % ( ) keV
C123* + H 60, SCHESE > Colle st BY S A8:5) 5 = 32 KC
1995 — 1997
CI’1’2+ + He, Ne, AI', Kr, H2 y CO, C02 y CH4, C2H6 y C3H8
Be1’2+ + He, Ne, AI', KI', H2 y CO, C02 ’ CH4, C2H6 y C3H8
1998 — 2000
Ni1’2+ + He, Ne, AI', KI', H2, CO, C02 y Nz y CH4 ’ C2H6 ’ C3H8
2001 - 2004
Fe1’2+ + He, Ne, AI', KI’, H2 ; CO, C02 y N2 y CH4, C2H6 y C3H8
Bel2* + He, Ne, Ar, Kr, H,, CO, CO,
B1.2+ + He, Ne, Ar, Kr, H,, CO, CO,

2005 — 2008 — present
W+, W2+ + He, Ne, Ar, Kr,H,,D,,N,,CH,, C,H;, C;H,

CRP for continues until 2014



Charge exchange cross-sections for W ions
in the literature

Only two Experimental papers available except ours.

Meyer et al. at 8.5, 11 MeV in PRA 19, 515 (1979).
W% + H, H2, Ar (q = 4-15)
Kheyrandish , Armour and Jones at 40 keV

in Vacuum 34, 269 (1984).
W* + Ar (0.7-1.0)x10" cm??




Experimental setup

Pump beam
0.9 MeV (20 keV/u) CO,*

Neutral particle rejector

Base Pressure
Accelerating electrodes Bt ctos <3%x10°° P3
Einzel lens

Collision cell
Accel. HV
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Initial growth method

Growth curve for 5 keV W* Bench mark for 7.5 keV H* + H, collision
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Results

Electron capture cross sections for C¢* ions (g=1—4)
from H2, CH,, C,H¢, C,Hg, and CO, targets

Cross Section (10“16cm2)
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A. Itoh et al.,
J. Phys. Soc. Jpn 64,

3255 (1995)
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M. Imai et al., J. Plasma Fusion Res. SERIES Vol.7, pp.323-326 (2006)
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Single electron capture cross-sections for W+ ions
on gas targets at 10 and 5 keV (54 and 27 eV/u)

10 keV W™ Single Electron Capture 5 keV W' Single Electron Capture
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Single electron capture cross-sections for W>* ions
on gas targets at 15 keV (82 eV/u)

15 keV W?* Single Electron Capture
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Charge exchange cross-sections for W ions
in the literature

Meyer et al. at 8.5, 11 MeV (46, 60 keV/u) (1979)

W% + H, H, Ar (q = 4-15)
oy, =1.6x107°¢* (cm’)

o, =24x10"°q" (sz)

Ar 8.5MeV




Charge exchange cross-sections for W ions
in the literature

Kheyrandish , Armour and Jones at 40 keV (210 eV/u) (1984)
W™ + Ar

Yacniwplyme 34/numbers 1-2,/puges 269 1o 2731964 042-207%18453.00+ 0T
Prinyad m Grgst Britain Pagamon Frass Li¢

The measurement of charge transfer cross-
sections for a variety of ions on air and argon

H Kheyrandigh and D @ Armour, Department of Electronic and Electrical Engineering, University of Saflord,
Saiford M5 4WT, X

and

E I Joney, Chemisiry Division. AERE MHarweli, Harweli, Oxfordshire OX11 ORA, UK

A brief review of the importance of charge exchange coflisions and their significence in pariicia soreleraiors is
presented amd an apparalus designed (o study such cofiisions is described, This apperstus fies bagn ysed ¢
megsure the charge exchange cross-sections for @ number of projectiles of technalogical interest in air and
segon in the energy range 10-40 kel o, cross-sections for Sb'. As*, In*, P'  NL, Q5. N*. 07, Ge’, Cr', Fe
gre reported. The significsnce of the cress -section values and their dependence on engrgy from the poimt of
view of gptimum fransporigtion of ion hearms and on the sccuracy of dose mepsurements in jon implantation
is dhiscussed,




Charge exchange cross-sections for W ions
in the literature

Kheyrandish , Armour and Jones at 40 keV (210 eV/u) (1984)

W* + Ar (0.7-1.0)x10"cm??
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Theoretical cross-sections for W and W2t ions
on H, D, T and He targets

- »-H,D, T withoutP®

Y
E (keV/u)

W' +H,D, T2 W +H, D" T

[ i

Experiment
W
. W'
Theory
w( without P*)
without P%)

= H,D,T without P*

" o1

E {keV/u) E (keV/u)




Brand new data for H2, D2, and C,H, targets
at 5.0, 7.5, and 10 keV

Single Electron Capture Cross Sections for W* lons
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Brand new data for H2 and D2 targets
at 5.0, 7.5, and 10 keV

W+HDTOW+H. DT

= H,D, T withoutP®




Previous data to be updated

10 keV W™ Single Electron Capture 5 keV W' Single Electron Capture
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New data for H2, D2, and C,Hj targets

10 keV W™ Single Electron Capture 5 keV W™ Single Electron Capture
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