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HEHHEw A0 Y ORBICEY, ThETCRBEThHo BT H T O F/LF—23 100 keV/u 282 2 H
EETrSAE—A T 2METEZERNTREIZRY 2055, BTFRALX—7 FRH—E—LENNLT B~
DA TV EARHBSE R PICSHTAICIIE 7S v 7 AD Y T AE—E— AEEFIHHET 5 2 L BBNER
ARTHY, BTFRAX—IMMEOBENLFBAETARNXT—BREL M4 AV BERTERSBRLOLEES 7 X
RO END. L—F—T T —a 7 FRAZRIIERCPER I TR —DERITHEL TSRS, &
DEREOY—AT T v 7 ARERTEENIELMTEN TRV, RIFEOBRIL, 77X F—IROBENST
ARy I FGAT—ER WL OBEERALNCTRZILETCE T T v I AMe~DFRERL, MER~DZ T
RE— A F BT R L =T T —va s SR —ROBIGATREZHET L2 LTHD. BIEVA
TP HRAEHOL EICBIT DI FAL —ERERRIDEDITIEESYy 77 H A7 T A2 F (<1000 Pa) & &IE
Ny TP HATFAZ—HOL MPa) ZRUEL, THFND I TAY —HRR - BEOFELR T

BEAY 77 HAIZFTRAZ T, BEFHANBEBRECLIRE TR —OBRBELREREICL BTV
— ADEIMAT R T, BEAY 77y HRAFDO L —HF—T T L—3a VTREE IV LOBBEREEZ SR
A HETE (Rapid IERR) &~ W ANy T 7 H R & OBATHIZ X B B0 2 AR (Slow 1BFE) OIT7
LRI T RE—ARICBOCEEARREZE. 100 Pa LT OFER/Ny 7 7 HARIZIIT 5 Rapid MR TIEA
EFN—LDXF Y ET 4 —PUCBITAMEEEN 7 FAX—ERE BV HLODRBIZKESERET LI LD
TW5. AEB Tt Rapid BRICEAERZ FAFZ—L LTNERLD N = 2)0HEBEEINEDR, ERER
DEEPEDTCRERIARDI SAZ—FERTHI L TE VA K ns) « BHVELQ kHz) D7 T A HF—
FEL LCHIATETHS LB TEX S, —F, 100 PahbD Ay 77 HRAEHTIE, BRTN—LORERE I
LTHBIr 5 A —REREE2BC I LN TEA7D, Slow BRICLD 7 TR —EENXEME D, HER
BRI 100 BLEDY T AF —&FRINZAERTE, Ny 77 HAEHEELTHLLBICITAZ—ER -
EOMERMELEY, ¥ ETF4—b0DIFTAZ—RYHLE FTR~OEBZICHEMALD2THDED, &
TG 9P AMEDTEDITIX LV EEDNNy 7 7 FARBRBLETH D Lol

EBEAY 77y HAY FRAZ—RTIE, RITHMEESWEBEAVTI Z A~ — A REOMEREL 227
SZAZ—NBE A NAEBEFIMHE L. BZRTHA X200 DT NVI=0 LT FRAY—NBEEIN, B8O T
HoULR (100 us) DE— AP ERTH LN TERE, 75 RAF—-RTFOEREHAICLY, 7 7R 2 —BHEED
LEVHENZDICH 100 us 2o TWAZ L EFHALMNIL, TR TFRIZBITHZ FAF—E—L0D/VAIR
DTBREREL TSI Rbhol. i, BIERTA—F LI TR - —LROHEOHBAEZFHALZ L
WEOUTOETS v A~ BALZENTERE. 77— arb—F—DT7 A AOWIMI & -
TO SRR —EREPEPTICBRRANSLZ 000, 77 AX—EAREOBROEDIZIET T L—3arb—
P DBRER TN ARRLRERL L —F—RBREEE2RELSTHFEPEHTHLZ LER L. L, A
T HRAEEBLTHL Y F AT —HEEMEESNE —FT, J7AF—RTROGED LABI7 T AF—E
— AOEEMEEE LHESREBALIETEY, Ny 77 VAOBREEZROTZENRELRLIZLEHL,
WL, BEE ALBRICHT D7 FRZ—IWEBEOEREEND, ~U ULy 7y HAOFRRE X UHEREE
BEDD ) ANBRERA TS Z L CEESEOUEBPHFTELZLEZHLMIL TV,

PLEDRERENE, NEBRA~DT FRE—AF U MBITITEEN Yy 77 FA T F AL —FEREL TND L 2B
ST ot U5 AE—T T v AjE~2 X 10° particles/cm’ s & REL N TE Y, EEOIGHICET 454
THOHPMEBRTHITI Z LN TESEBER(R by 'y /U =3l E)Icx LCIRER TR TH S, £,
EBRCBONEE 7T v 7 AMb~DFEE2EITTHETRIBR 77 v 7 ARMET D LHRHTE D,

% HCEBIE. ML 2000 FLEL3005FE 1 HTFORHT 24, b LITEILB005EE 1 HRIHLTIZE,
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High-flux metal or semiconductor cluster beams are required for high-energy cluster
ion irradiation experiments. In order to evaluate the supply capacity of laser ablation
cluster sources, we developed two laser ablation cluster sources (low-pressure and
high-pressure types) and investigated the performance in various operating conditions
(ablation laser fluence, helium gas pressure, source geometry, and nozzle shape).

In the experiments using the low-pressure type source (<1000 Pa), an atomic force
microscope was used to examine the cluster size and yield. It was found that nano-sized
silicon clusters constituting of more than 100 atoms were efficiently generated at helium
pressures over 100 Pa. The time-resolved observation of vapor plume reveals that the
cavity shape strongly affects the hydrodynamic behavior of the vapor plume and also
affects both the cluster generation and the cluster transportation. We clarified that
increasing helium pressure enhanced cluster generation and improved the transportation
efficiency of clusters.

In the experiments with the high-pressure type source (>MPa), we observed aluminum
clusters with sizes up to ~200 by a time of flight mass spectrometer. A short pulse width
of the cluster beam (~100 ps FWHM) was achieved by modifying the source geometries.
We found that increasing the laser spot size maintaining laser fluence is effective to
enhance the vapor production without the excess heating of the vapor. The increase in
the helium pressure improved the cluster generation. In order to eliminate disturbance of
cluster beam by the residual gas, we should intensify the evacuation speed and decrease
helium consumption by improving the pulse valve. The nozzle shape dependence showed
that the cluster flux increased with increasing the directivity of the supersonic jet. The
flux of cluster beam (Also) was estimated to be ~2 x 106 particles/cm2+s, which is enough

for fundamental experiments such as the stopping power measurement.
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