Sk 28 4 HEF7- 7 M HE it R R ) 2 IR 7R
MRS R
[H27-4]

MeV O Gy A 7 VBRETIC & S B INEL

Local heating induced by single MeV Cg ion impacts
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Abstract

Gold and platinum nanoparticles of few-nm size were deposited on amorphous silicon oxide and amorphous silicon
nitride films. These films were irradiated with 0.72 and 1.1 MeV Cg,°" ions.  Local heating of these films induced by
the single ion impact was evaluated by observing desorption of the nanoparticles from the target surfaces upon ion
impact. It was found that the local heating at the exit surface is very sensitive to the film thickness. For thinner films,
the observed local heating at the exit surface is enhanced compared to the entrance surface while the result is opposite
for thicker films. The observed result can be well explained by the unified thermal spike model taking account of the

broadening of the spatial distribution of constituent carbon ions during the passage across the film.
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Fig. 1 TEM bright field images of Pt-deposited 20-nm
a-SiN films observed before irradiation (a) and after
irradiation with 0.72 MeV Cg, ions on the front surface
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Fig. 2 Distributions of R for the results of the front
surface irradiation on 20-nm a-SiN (closed circles) and
the rear surface irradiations on 20- (open circles) and
30-nm a-SiN films (squares).

AT "NT w7 OHRLNG, ZAUZ—FITWT )
B F COMBE (RasiEiE) R 1XH&D T/ ki1
O REIR O B L2/ 5, 100 EfEEDOA 42 vT
O ZIZOW T RITHEIRRE 2 M E L., & o= filris
HBED AT A BRI T Fig. 2 IR LTz, £z, RUHR
BFO 1 S O IRFDFE R A AT, 30 nm @ a-SiN JIX
DOEEBE O RZ UM TRLEZ, WTFhOoMfb
A7 AE T T E D SV — 2 2R LT
W5, st IREE O FEEIE<R>1X, 20 nm @ a-SiN fiE
~OXRMmMPPF B I OEmBY TENZE 5.8 nm &
6.3nm T Y .30 nm @ a-SiN [ED E @ B D41
40 nm CHolz, F /R FOEBENHSITRKET
FUE, BORHEIEREIX T /R TF D W I fEI 0 % L 5
LL 72D, EBRITITT R FOERERLD LK
LD, TZTUTFTOX LT, WE LT
PERRRED & F R A HEE LT,

BOTHEEREE R O AilE, T /RO R Re
LRI OEBENZFE > TUTOLIICEKRTZ
LN TEB[5]

P(R)AR = 22RN exp{- Nz(R? ~RZJdR for ror,. (1)
=0 for R<R¢

Z DA EZ KD D &

. ANR?
<@:Lrmemt:&+9%%E5)wm@ﬁq&) )

L 725, TEM B0 545 6 i 7= o B R o S fi
<R>E T JRIT-OHBE N #fi>T, XKQ)nHF/
KiFDHERERE R ERDDZEMTE S, MD v 2
2 b—3 g U EUE, Re DALE Tl BEIRE )N
F R TFOREIZE LW LIS T, AR
2T IR DOFRERNSG | A A IR AT O E

SRR 28 4 B I - A St R R R RIS
HEHEERTIE RO

DHEWET HZ LN TE D, Fig. 3 ICEDRERE R
L7, BREIZA A R T v 7 oLt OfRE (1

15 T T T T T T
- 0.72 MeV Cg — a-SiN
® — front irradiation

2 r O --- rear irradiation (20 nm) 1
> . r A —— rear irradiation (30 nm) T
2 -
e
<
>
8 05 .
]
z
w

0 I 1 1 1

4 6 8 10
DISTANCE FROM CENTER (nm)

Fig. 3 Temperature distributions of local heating upon
impact of 0.72 MeV Cg, ions on a-SiN films. The
results of the front surface irradiation (closed circles), the
rear surface irradiation on the 20-nm a-SiN film (open
circles) and the rear surface irradiation on the 30-nm
a-SiN film (triangles) are shown. The results of the
u-TS calculations are also shown by lines.
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Fig. 4 The temperature distributions of local heating
upon impact of 1.1 MeV Cq, ions on 30-nm a-SiN films.
The results for the front surface irradiation (closed
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circles) and the rear surface irradiation (triangles) are

shown. The results of the u-TS calculations are also
shown by lines.
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Fig. 5 Same as Fig. 4, but for 0.72 MeV Cg ions on the
20-nm a-SiO, film.
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Fig. 6 Same as Fig. 4, but for 1.1 MeV Cg, ions on the
20-nm a-SiO, film.
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Fig. 7 Temperature evolution calculated using the u-TS
model for a-SiN irradiated with 0.72 MeV Cqo ions.
The temperature (energy deposited on the target atoms) at
the entrance surface is shown as a function of time at
various radial distances r from the impact position. The
horizontal line shows the effective highest temperature at
r=6nm.
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