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DEVELOPMENT OF ANALYZER FOR SIZE DISTRIBUTION CONTROL OF GAS
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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 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 7: Cluster displacement by electrostatic deflection.



4. RBHRLER

B AZBROSETHS, 7T AX—AF i
HEN DL 25l 5 728, BRI Z2 V7220
TR L7z, Z2OREMREZM 8 IR T, K4l 0 1%
BB LT Th 5. TORE, £ 3.5ms
MHET77 77—y TOREVRHERTEZ, Tl
KV, VIR —AFUPEBRINTND Z &I
WTED.

Tz, HERNICEDT T AKX — 4ﬁy@%@%
T 5720, FEMAERRIZ 25V OEEZE
HnL728& &, 10us AA /?/&??¥T%ﬂn<&%b
k%%@77??~ﬁyﬁ@%%%%@bk.%@
FERZX 9 1T T. X 9a) kv, EHEMICWEEL
ZHINLUZBEIC1E, 3.5ms~5ms O TT 7 75—
7‘J/70)4a777ﬂf§TL“Cb\%> LRMERTE S,
ORIV, WAELEEZFMTEZ LTI T AL —
42‘/%:%‘7%@6 ERTETWD I LD HER
i, F72, K 9bIEK 9)DfEH LR 7 DfFE%E
LR LD TH D, WEEEANET & R K
03ms W DEFHIHmE IR oz, ZhE., 8
fRIA~DEEEIC L > T, 77 AZ—F A XD/
SRR FRREENTWARNZ LA RLTWA.

ZZT, 03ms ETIZEETDHY TAX—Y A X
ZG)RUT LD BFED 5 &8 200 ThoTe,

X 10 (2, BAHLAES Pin=7, 10, 13 atm &4
e LED I TAX—Y A A 5HEeHH LIz
RERT, ZOMELY, BATAENZEHLST5H
LT, VIARFE—FAAXBRRKREL o TWNB I E
ﬁbm&.t%t&ﬁ%,%ﬂﬁz&ﬁﬁﬁw%é

TIERERT TAF =P A XDOEFNRRKEBHE
?(LTb\ét&) KOS REEEESDDVENDDH. £

DIZOIZIE, 7T AZ =W A XoHEEEO 7 — M
O, KU 7 NEEHEOHR AT O LB B 5.
0.025
W, =150[V]
T,=30[mA]
v, =5V]
0.02 P =14[atm]
E 0015
=
E\ 0.01
El
0.005
0
0 1 2

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