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Cluster ions have been increasingly applied to surface analysis of organic and bio materials. Recent pro-
gress of cluster ion beam formation, sputtering process of cluster ions, and their application for surface

analysis are reviewed.
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Fig. 1. A bird’s-eye view and a cross-sectional view of Bar-
ringer crater using a digital elevation model [15,16] rendered
by Kashmir 3D computer graphic software [17]. The meteor
crater (Latitude 35° 1’ North, Longitude 111° 1° West, Arizona,
USA) was created about 50,000 years ago by a flying meteorite
with a diameter of 45 m.
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Fig. 2. The reported enhancement ratios of secondary ion in-
tensity by using several kinds of cluster ions compared with
atomic ions. Every point represents the reported ratio from the
published paper by Witmaack [57], Appelhaus [30], Benguerba
[25], Szymczak [58], Van Stipdonk [59], Kétter [31], Gillen
[60], Weibel [61], or Xu [62].
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Fig. 3. Selected positive ion TOF-SIMS images of a commer-
cially available organic light emitting diode device (organic EL
display) after removing the top organic layer by ion sputtering
[70]. 500 eV Ar" ion sputtering has been utilized for the upper
images, and 10 kV Cg" ion sputtering has been used for the
lower images. For both conditions, XPS is used to confirm that
the ~100 nm-thick layer has been removed by the sputtering.
Au" primary ion (30 keV) is used for the mass imaging of Al
(27u), 315 u, and 506 u with 250x250-pum? field-of-view. After
Ceo sputtering, organic molecular ions can be detected and each
organic host material for light emitting layer can be estimated
for red, green and blue pixels. On the other hand, Ar ion sput-
tering could reveal no molecular ions but Al distribution in red
pixels.
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DIEFREOAHEMIE IR —ThH-oTz. Ar7e EOREk
DA F U ETIIREEE ANy XY o TRRE L%
DFEE T OHEIEARATRE TH - 7208, Co A
Ry B ) T TIXEYOBRIEE CORRENFTFET
BV, FBOEMENCET 5T — X IEN FTHE
LRoTNWEZ ENbND.

—J7, Ce' TH>THTXTOAHEWITK L TIF
EANEBENRNANRY XY TN TE DD TR
720N, Coo LD Ay X HITZIRFE DOEFE E O H
WXV ARy Z Y TRERNTFRY[T], HGEIZL-
TIEA Ny Z Y T hMEIRT B[72]1 8 0 5 D R
S Tng. HIZ, REORERNADIEE S FEHE
ENTWA[T3]. I bDfiRE L LT, &Eo
B IENRC, A A OIET AN F—%2EL T5H 2
ETANRN Yy ZRETEZ DRI BEMNT H[71]Z &2
WEIN TS, £/, Shyue S, 10 keV D Cq"
& 200 eV FREDOIGE Ar O RIS X0, FKifiik
ROEENEZ 672720, AN XY TDEIL
DEREES D Z & AE LT 5[74].

34. KK FARAFE—A F

I T AL =Y A ZPIEFIZRENMEEA 4 B—
AZ Lo TRETEZ 2YHBELIE, mE7 7R
B A F N X > TR DWEH L LR L Tlidewn
ETRIND[T5], ZOFFEMITE S bho T
W, IR —H A ANRRKRENAF B — A, F
HATEMEETEIZRBAND D Z L IREA 4
ERD. ZORDRIKES T AZ— A F TR, 1Z
CANEZREFDRALUROWIESRMETH ZRA A
VIRHNRD BB E SR TWDH[3T7]. Wien HITE
R 2x10° Dk A A L BREHZ DT, 0.6 km/s D
EEE CTRA A U 2 #BlE2 LT 5[76].

TR R B, 2000 HERED Ar TA T T AL —
% 3 keV OANE (2.8 km/sec) T Gly-Gly-Gly <7 F
REBICHN LIZBE, 797 A M AU NIEE
A EHRWCE b 6T, e Ak A A
(GlyGlyGly+H) 23 g v 5 L35 LT\ 5[77]. 1K
W TR —AF o ThHFAFT T EAF LT
XLAREMEARIE L TRY, b THREN. £
7o, EEOIX, RiEoHHEIZHIE Lo/ N2 s
T AL — A F PROFEE S L[78], £OH TR
VoF LT L 7Hb—MIX LT ArHJE T &b
L CIRIBE TRy XY IR REn TS L
% XPSIZED/RLTWA.

WTHOHE S, K7 7 AX — A 4 VRA DA
Ny BV THBERBLTEY, B E®E

Coo I\Z X DAy & U 27 (10 keV DA 52 km/sec)
EWRBRDAIN=ZANIEDARZ VT, A4
AENTE BAREMENH 5. ITVESRICERBICE
AL ORBERBER L, 5% < OF7 —% BHiE
ENDZ ERMFEIND.

4. BPYiz

WA, RN O M B E T2 1B B~ DR
X, Mo ThR<EAMTR->TND. BEERD)Y
T A & m O ZE R iR EE CF D IE RN, A&y
FTNA AR e AR =7 A2 EOFH LW & b
B LT, 77 AHX—SIMS OH$ET & HmE L
THEHETHIL EEDND.

I T AL —A F o HAROZEIC BT D B ARO R
WAl in. 2L, A ARy H Y T DHk
Wr72 T —2 L LT, RIE[791° LA OBFFE N BAE
bEEFoCHHIN TWAZ Ea2E2DH L, H
AR ST, T — 2 ERIEDL IV —T
WO NZ L IERICIR D E A THD. £, Tt
WEE A EIL BN T2, A T Ao b ERR
DHYF DA T B 720 O EEMEORMBE L 4 %
HEZR-TL D EBbns. 5%, E#ENRT—
A EREEICHIET HERE VI 2 L—y 3 VIR
XV, VI9ARF—AFNCLDANRZY T LSy
FZIRA AU D A T = XA DEANET L A
LTS,

Pk, 79A%—AF HiffotkR & RimoHir~
DIEFIZ W THERL L 7=, BT 5 5 212,
I T AL —A F v DEGEDRE ISR B TR
72 L EBIT, ZOHGEICBITAHT-IRERIZITH
N EEBFNEZ 5 Z L 2T T2\,
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