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Investigation of the effects of sample structure and experimental setup
geometry on ion beam analysis results: Moving towards 3-D imaging

Tahereh Nikbakht®, Behzad Yadollahzadeh, Meysam Zahmatkesh Isfahani, Yashar
Vosoughi, Hossein Rafi-Kheiri
Physics and Accelerators Research School, Nuclear Science and Technology Research Institute,
14395-836, Tehran, Iran

Abstract
lon beam analysis techniques are highly sensitive, non-destructive and relatively fast and especially in combination
with each other, can provide elemental and structural information of samples. However, regarding the results of
investigation of samples of inhomogeneous and rough surface by means of these techniques, it has been revealed
that the sample structure and experimental setup geometry highly affect the experimental results. Normally, the
outer layers of the sample shadow ion beams and photons coming from the deeper layers. In this research work,
the effects of sample structure and experimental setup geometry on the results of STIM and micro-PIXE analysis
of 2-D and 3-D samples are investigated. 3-D imaging is introduced as an approach which considers the effects of
the sample structure and experimental setup geometry on the ion beam analysis results. Also, the results of the
efforts have made in the laboratory for the implementation of the 3-D imaging setup is provided.

Keywords: STIM, micro-PIXE, 3-D Imaging, lon Beam

Email: * . tnikbakht@aeoi.org.ir



A ]
uf\) *!‘ * Ol 9.~ ‘ v
Y i Ol 9 Slaiwd il a5

(310) Mo sy ,d oliils -1 YA wawl VE 1Y

doudo . )

5 Wil Lo )lK5T (65058 Caz 4 azrg et Glalejl dwain S 50 ks Jolate j5b 4 g 4S5k b syl g
485 0030l LT 5 (6,19 peai gl p diges sl 156 Clo cpl )0 05 oo plonl K0Sy & Coad Jgr 4S5 L
el b )0 aigel alize des laaY ledbl 2105 4 povie o ygs (6 509,500 08 aiz 394 Gac adly ;0 060 0
2 Bog azg LB 35a Ges ol Coway ol it glagas 4 by po SleMbl aigei (1352 b ST 052g 0l L 05 o0
el dalgs et & Eojo S e

ged S 595 (2 Sl b 5l il sl Sigy 68,54 5 Jol gl s 5 Jolow ooy BB 500 ali s
Sy i aele A S g s 4500 b T (slo g, S5 5 el oS el S5 4 p3Y oo
3L 55T & o dges Dogliie (6 St s az g b cdls ol yo N ccul Jglate Jlan (om0 8,50 sladiges
Slaal p3¥ g0 laivgrg oS bzl e awolio Sl M 1S oy abaions [0 oolaiwl 0,90 alizes
Dgd 48,8 a0l pedd (0 diged it los S

Godmdw pgmal il o o2l,8 ) ol 5l el o A pgal g3l GGl alizs sLlgy o badiges 51 (5,105 g
95 SIS pgmal ;S diged 4l la LS lw 4 bgy e OMUSs iged (6 maie 5 s L Sl les podle 2l
U5 a4y 5 o o131, tiged 1 e 06T (sla s, 51 ol s 5528 dmmllin Sl 5 435 e o | st
4,5 18 axgi o 50 Al e a5l ST e 10 saman ()0 pgaal Cge canlie Sl bl 4dS g Lo o
Iyl el

o9y 90 5l Jeols sl b Julos o ¥ VS IPURRCT NP URCUIN SN P SOL ST SN ON LS IV el Slidos |5l o
(53950 4l gy Al 0,8 SOl (slags p JoaS) MICTO-PIXE? 5 (g 5590 (32 (92559 ,5ee) STIM?
by 4 G Wgei A > g BT guily olKislej] jo soit ik piias sla Shg aslsl jo 0gud e e0ls LS
Sg oo 0310 b 1 5] (som dw pglal el Baa b Se 4o ,L

SLITTIR

Jeolgs 10 g S 4L liwly & Cod gl 4 gy ax 0 Ve late sLlg; ;0 (§.B. 2 §S.B. 1) (mhaws o 5l ST g0 )
S 5oL, ST YL LS @ azg5 b o eolatul STIM iolejl plos! Cpz el 5,518 Je 51 F CM LS
u-"fL*-’ ‘.s)lo S99 \ fA Ay )| pS dia)l.: GL"”Qli)-? )‘ sslaiul L: STIM ,.llfl 6‘)—.’ u_élf Lthboé‘.) (5)5]@.? Qli&‘ su;?.la.w
Pl o2 () PA a5 5l n slaos Sl Ll (Brre 5o (b e lajley ST (65,18 ) Slial cax
bl 5l )T wsS o 0l 1y oy T 4 Sl jouw! Jlais] ylej <udS L as MICrO-PIXE g, b ool oylejen
o, KT 5l ged dasuion WSl lags p cinb Cud Cgm oS Sl (558 by B ol i Sgo aSs,b euditee
N UM dg0 cuolbes b SI(LT) 5o ) ICaT sogd » oy .o solitul wcls 1,8 diges plaws 51 & CM alols 4o a5 Si(Li)
3925 o1 gy N 51 i polie (5L ST (Sl l ol 5 a2 g0 GhalS 1) (65,5108 S0l slogi . blie yo o1 QIS
micro- 4 STIM slacals (5 5laes oy .ol U BN | jolie (o5lo, Kol a4 08 PIXE 5y, IS ,sb 4 .0,k
03,91 V IS 50 oolaiwl 0,50 M 1S b alaie A3 lesix 5l slo,lgm b ogs aids T4 YO 55 4 PIXE

L 00

1 Scanning Transmission lon Microscopy
2 Particle Induced X-ray Emission
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