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Investigation on the effect of the fusion plasma produced ions on Tungsten

and Aluminum with plasma focus device
Ali Adeli Ahmadabadi, Fereydoun Abbasi Davani®, Behjat Ghasemi, Zahra Shahbazi Rad
Department of applied radiation, Faculty of nuclear engineering, Shahid Beheshti University, Tehran, Iran

Abstract

In this research, the effect of ions produced in deuterium plasma on tungsten and aluminum plates
has been investigated using a plasma focus device with specifications (C=10.4 uF, V=23 kV,
E=2.75 kJ) .The samples were irradiated in 8 cm distance of anode with deuterium plasma
produced by a plasma focus device. The sample analyses were done by the SEM, EDX, ERD and
RBS methods. These analyses show the extent of surface damage, the amount of ions deposited
on the surface, and the depth of ion penetration into the sample. The amount of damages on the
aluminum surface were much higher than tungsten. Bubbles formed on the surface due to the
impact of deuterium ions on the surface of tungsten and aluminum. The penetration depth of
deuterium was 200 nm in aluminum and 250 nm in tungsten. Also, the deuterium ions energy was
measured with Faraday cup at about 50 keV.

Keyword: Plasma focus, Deuterium plasma ions, Tungsten, Aluminum, Faraday cup

Email: a.adeliahmadabadi@mailsbu.ac.ir



A b
uv\) *‘* - lORAR 9..' ‘ o
Y i Ol 2! sldd il Jai

(§5lme) gie s, o230 -1 ¥AQ wiawl VE I

doddto .

S92 &5 @l 0,5 23Rl oyl o (hed g o plad iz 5 5T A e (Sten Sl w az g L
b eSS 655051 6,10 00 (sl AT el BlEiws SalS ol o S 65,51 51 6l o JLos 4 ol
[\] ML'GA d.ul.a \- (ITER'lee) )...a‘ d.....w 6‘0)9]' B IEER\ g 6)).|| )‘ LS)“))'."’)'eﬁ QLQ) ]@L‘> Jl:> B G WA

J51s oDy 8,95 30T o5 o slocde 51 (S ojls aslsl e aF ey 0,5 5 SYsb slp lizen Glidss
oo gSJ )| ool la u_v‘).)Lu FIS G- 1 U"""‘i“" 9 ‘Q.J)J &5....4‘59 oolazl sSAlSy 0)13.1.) 5o as 60‘5.0 sl o)lf.\b L gialfﬁ.'
25 ooon 9 Silwderd |y el g 9 eSS S SIS sl SIS plgioe (5l Loy Wge

69515 05555 slo—Dly SV K (65,31 b (G55 slomdly olfiwss sloalie ol LY VA Jlow jo [V] 1l Sen 5 o052
sy Sglie glacsls slaws b pizmas g il 5l alisee glaal ols o 1) S sladiged byl 30,5 )y XS
Lol oo 8T 9 W15 50 e yuolic S99 e @ a5 0 oadlive o pate Xl péas XRD! 50T 4 az g b ois S
5 09 s yidon S 5 T )5 g lolo olaws ol i ks slaw 4z o a5 Wsp o 4S5 ol 4 SEM? LT 5l solizu!

Bgd oo 33y bole glad 5 eS bols olaws il i &1 5l diges (galols a> 1o

SP lowodly o8t 5l ooliiwl b dico) opl 40 09 oo plosl ClaS 01,8 g b abasl) o Slidiss lizes a5 oLl
D9 s

inlosT bl g, .Y

olB sl o oKwd O"..‘ RN (O=ARY\ ¢ F|.l NV=yY kV E=Y/Vd k) Slasin 6‘)‘° oola 3,90 ‘5:5.’[5 (_S‘Lo_w)b oo
ol Gaiin lade rLoJQL..JgJ 9 é““‘éﬁfﬁ) Gz 3l eolaul b uw.al.o)T ool o [F]ews! oo asl 9 u>'>‘l‘," (S S
ol 00al [F] g 50 50 (Sdsg, sazmn o, Shas 5 oolal ol 5 )b .0 (5,5 05lail Lemudl dige ol ) puimen 5 a5
ool (b5ln Jloges Guizmen g oot S Laiplugi (595 (SwdsT's) (Sazm (sahanly 4 a5 b > salsS JUSew 5l (slaiged )
sl 00 0018 s gi [B] g po j0 a5 04 o oolazl g Lyl Oyl Cews 4 slp S 59, slayle; A o lid
Dgdb aals J1,8 a8 [0 suds plal b ialejl ol )1 0 a5 (sl acgarme g ooliiwl 0,50 LT slo olSws o Lala)

1 X-Ray Diffraction
2 Scanning electron microscope
3 Oscilloscope
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2 Energy Dispersive X-Ray
3 Elastic Recoil Detection

4 Rutherford back-scattering
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