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Abstract

To generate cluster ion beams with a control of cluster size, an apparatus for analyzing the size distribution of gas cluster
beam have been developed. Argon gas cluster formation was performed with a supersonic nozzle and ionization of the
clusters and analysis systems are developed. The size of gas cluster ion beam is measured by Time-of-Fight (TOF) method.
Argon gas with supply pressure of 7, 10, 13 atm are supplied to a supersonic nozzle. The estimated cluster size distribution
showed that the supply pressure dependence on the experimental of mean cluster size was similar. However, the resolution
of cluster size distribution should be revised with the deflection voltage and the drift distance.
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Figure 1: The features of irradiation by gas cluster ion
beam.
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Figure 2: Phase diagram under super saturation.
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Figure 3: Typical behavior of cluster generation in
supersonic nozzle.
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Figure 4: Shape of supersonic nozzle.

Table 1: Mean Cluster Size Under Experimental Pressure

Pin [atm] 7 10 13
665 1538 2850

N[atoms/cluster]
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Figure 5: Experimental apparatus.
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Figure 6: The blueprint of ionization part.
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Figure 7: Cluster displacement by electrostatic deflection.

-17 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015S WEOLP04

4. RBRBRLER

EFAERO ST T, 7T AX—AFT DK
H SN DL 25 5 729 \ﬁﬁﬁﬁ%%wﬁw
f@mbt ZOWERERZEK 8 (2T, B4 0

ﬂ#%%mbtﬁUT%é.%®%ﬁ,%3ﬁm
MHET7 77T =y TORENRHERTEZ, ZhiZ
X0, V9RAF—AFUBAERIN TS Z Lk
WTE 5.

it,%ﬁﬁﬁ’iéﬁﬁx&%4ﬁy®%@%
R T 5728, FEMRAIEmRIC 25V OEEZE
L7546 k,wmx4/%/7f%fﬂﬁ%b
FSRED 77575 —hy FOESFERER L. FD
FERAZX 9\ RT. ¥ 9) LV, EHE IR EL
FEIM L 7Z3HA121%, 3.5ms~5ms DT 7 75—
By TOEEMET LTS Z ERHERTES. =
OFERLY, WAELEEZHNTZZ LT T AL —
AFVERASEDLZLENTETCND Z LIRS
Nz, 72, B IGNIK 9@DEEFER 7 DfEE%E
WERL7ZbDOTH DN, REELIZHINE & L £
0.3ms TOEFIRHEI N hoT, T, #E
RIA~DOENEEIC L > T, 7T AZ—HF A XD/
SRR FPRE SN TVARNZ LA RLTWAS.

ZZT, 03ms FTICRET LI TAX—Y A X
ZGORUTE Y AR 5 &8 200 TH -T2,

X 10 12, AN AES Pin=7. 10, 13 atm & &
fbE&E=EEDT TAZ—P A XANHEEH LTI
BERT, ZOMELY, BATRENEFHLS TS
TET, VIAA =P A XANKREL o TWNB L
Bbnsd. LNLRRG, BATRENPMENGE
I R&E R T AL —P A ADEENRKREHBHE
NTWBD, LY NHMEEZEDINERDHD. £
DI=OITINE, 7T AS —H A XGHEED 7 — N
MM, FY 7 MNEEEOMMRZIT I LNERNDH D.

0.025

V ,=150[V]
I,=30[mA]
v, =35[V]

Py =14[atm]

=

o <
= o
w )

<
o
—

Intensity(a.u.)

0.005

time(ms)

Figure 8: Ar cluster ion beam intensity without

electrostatic deflection.
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Figure 9: Comparison of Ar cluster ion beam intensity at
different electrostatic deflection. (a)whole evolution,
(b)3ms-5ms evolution.

0.02 T
V=150[V]
1,.=30[mA]
V,=35[V]
13 atm tor=Slus]
3
S
2001 | .
172}
=
g
=
10 atm
7 atm
O 1 | 1
0 2500 5000 7500 10000

Cluster size(atoms/cluster)

Figure 10: TOF spectra of Ar cluster ion beam at different
gas pressure.
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