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The direct writing technology of ion-beam-inducegpdsition (IBID) is a
powerful tool for prototyping 3D nanostructures daets high flexibility for
the shape and location of the deposits. To galrcéuitrol over the dimension
and purity of the deposits, a detailed understandfrthe mechanisms of IBID
is required. The decomposition of precursor molesuh IBID has been
postulated to be caused by: primary ion impactiteped atom impact,
secondary electron impact, and thermal sptk@sveral studies have
examined issues related to the sputtered atom impasecondary electron
impacf. However, it is still an open debate which one/gla more important
role. In this paper, we concentrate particularlyttoe separate contributions of
sputtered atoms and secondary electrons in IBlDdoyparing then-situ
measured yields of deposition, sputtering and s#sgrelectron emission as
functions of Gafocused ion beam incident ang#0°-45°) and energg (5-
30 keV) (Fig. 1). (CH)3Pt(GCHs) was used as precursor.

We found that deposition yieMd has the same angular dependence as
secondary electron yieMse [ 1/cos(8)**], but weaker than that of sputtering
yield Ys [1/cos(6)*°] (Fig. 2a).It clearly suggests deposition has a stronger
correlation to secondary electrons, than to spedtatomsAs shown in Fig. 2b,
Yse andYs change faster with energy th#d does. However, no clear
correlations between energy dependence&lpfse andYs have been found.

It is known that the energy spectrum of secondbagtens shifts to a lower
value with decreasing ion beam enetgyd the dissociation cross section for
precursor molecules depends on electron erféfggrefore, for different ion
beam energies, only the comparison of the yield®isnough to build a clear
correlation between deposition and secondary ele&mission, probabihe
energy of secondary electrons also has to be taken irtousnt. Further work
on the energy spectrum of secondary electronstendriergy dependent
electron-impact-cross section would allow us tddaimore detailed model.
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Figure 1: Processes of-situ measurement of (a-d): deposition and sputtering yield, and (e):
secondary electron yield. SEM images of (a) a IBID Ptdraxvn on Si substrate; (b) central
part of the box, milled with same FIB settings buth@ut precursor exposure; (c) a EBID
marker layer plus an IBID protection layer; d) depositliokness and sputtering depth were
determined by cross sectioning; (e) sketch of sampleriumeasuremerniki andls<are the
currents of primary ions and secondary electrons, respactivel
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Figure 2: Angular and energy dependenceas-sftu measured deposition yield, sputtering
yield Ysand secondary electron yiefde. (a) Angular dependence ¥fl, YsandYse
measured with different beam energies.¥sl] Ys andYse have been normalized t8.@b)
Energy dependences ¥, Ys andYse measured at°0In all cases, the ion beam current
density was 0.5 pAvn?.



