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NF—BRHE L, ERELDERY N, EDLHS
ek 5T, 18MeV A& 12MeV AT DL THOBE &
Of * VIt LTIk HEBREDGTEE X D 2Me Vil < K< |
CitBI L Ti20.6MeVRREEL . ZHHDERIT, Blik-fE
EPEE DT AL > B2 TRBMA T, /. A
HTRAF—DEE L 18MeV, 12MeVUFh B4 %
ORKITHEMCE D BT B MITKE VDB N DH s
Vo 10D REME LTEZ bR LEME LT, 8%
D) 2 RAEREEER#R HEE (Si—SBD) I LT L
T PSDO A HARRBUHDIK E oo/ v A B S KB D
K& FIROMI(I =30" YPSDD /L AT @ /K AB A CH
PSDLOARZFL OB AN T RAF D5 HIZE
U TR & FER R D & & ¢ AR EEIRIC 3 5
ERPEEROEARIREIN T 5, IEHREE LT
v HENREDHATOREAS 7 MRS OF FHE
Tiebb 0/ ¢ KTHERMELOBITERE A 2\ JHHk
BoThb, HEBADHHELTULA RS VDI
BETTECT 1 v FOBEROEENKEVTD JEXFR
B DWTHIRE R 2 LIX B 2 I\ K ENE 6 Eo', 6EC
B ie 70 7 — 2AMEDADEE DI b AT T is D
AT PNOYEREZC LT, 0, ¢ =—5THEd
DB Eo b EcDFHET 5 B - e e i
LIRS THD, 1o, KflIE 6 Eo\ 6 ECIXEDMEX
MORIILICDIE AR 7 MVOEEREZ T LT, d=
—ETO. ¢ DAL S Eo. EcOMBICH - F I
B LICHD TH Do InicdBEART ML OYERA
HIBPTAHARIZEASEKFE L\, B0l d
Ec\ 6Eo' $&LU'6EcizEos EcOMIBI% & 5 B m
KA EKAFT 5, 18MeV, 12MeVE b, if 6 ECDF
B8 BOTHATAEWA, 6 DE{LIKT 3 Bod %t
ED. ¢ OFEMR L BEDBEIHRAE W LR LZDT
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B55. dDBELIHES B HH0.3~0.4MeVTH D, =
hiz(1a) & Ab) Ah b FHEIh 2EEIIFARE DL
 AEBITB ULz x A F BRI EA ST Y v
TOHEGIEFRBAEL KL EZ D,

32 Eovs Yo
X6(ZEo & YoDBMINTH % . i MEfE % 5 2 % Eold

200 9.60 MeV

Yo

..........

Ao Ac

K6 (Eo, Yo)MBIDOHAMNEL It dBHER<T b
o AoLBoil30° BMELDOS & v OB R Y
TEHMTHY MOEMETEEREDARY b
NERT, BOAEM ETBe Acid M 30° KBk
DCL A VLT EARY NV TH D,

9.60MeVTH 1 | (Bo,Ec) B TR/ & 1313 —% T %,
54.1° 01l & DFEBEHE A & - T DR Bk H30° D
C1 4V (R AF—(212.01MeV) b BH LT\ 5 Bk
N30 DCT AV THDHI it HEREL(0 =46.1°,
¢ =380"D& X)DWIEREHE L. ERMDCT + Vit
BELHETHZ LRI OHR L. BROR/D2 EL
HIIEROEZDOCI A VAT 500+ VDM
133.10:4.47=0.694TH B M. Zhit 0 DEILicLE>
TRAF-FhE Qa)ROEIHL L HMBEBELD
HEPOREBIE—FKT D, Tl YoDBRMMHEK
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SR04 + v $3136.6¢ch, Cid124.7chTH . C
1A YOHBEATL MM > T 5, 30° {HIPSDD
MEBSRERLESL0.4mm)M 5E 2 T, O, C1+
VOWTHIZBIL TS, BB REY S H L TE
T EZLFTEhRbofe OTAVDIRNLF -
DWTIE 3 — 1 TR &AMk, FHEMEL D2.03
MeViEL hi, 30° RBEDCA + v i30.9TMeVEWE
ETH5, PSDOBE, OLCTANLAFEEREBLL
KDBESTHBEDTHAIDo RltdDT 14 9 b7 0 S
FAR LD, dOBHE D> T XV F — O E[ERIT
0.6MeVET3 b .Eo vs Ec TR F-{H0.165MeV X
D3BHUERE L, DEEITETCWIWHRLAHE
REAETNTVWELDTH S, MEARS bARE
LTit 0 =30 +1.4°DELiC & » TPSD LI #9. Tmm
DIENRTEBIXTTHBH, Eo vs YODADHEHET
B> THhiclfe DB A2 b L Bo, Bed ¥(HiE20,
C&A 4T, #9.6mm, 9.8mmTTFHELFE LR
Vo CA A VHRHEETH2.783mmTOL » $RR T
HFohTwaZ ki, QaRDE2HYERT 3
&V T RV F —12.01MeVODCD EHBER H9.60MeV
OnEnIDbAErFEIMAZ VI ERKS,

L Ly B#HDITRXNVF—TEA & v OFEEHERH
EZ2DE, O1F VOBHOHBKEVZTTH D,
BFZORRESWTO HEMERIZBE LML TR,
Fl, O, CEALEEDHEZITB - dEREARY
R VA0, AcTR GO ERDIBDOFBERME DK E L,
Zhiz, BELOBIdREKFTA IR AF -+ LT

Ax/2X D BB TREMYLHZLEEZREKRLT
Wb, 2MeVAHHOBES, = x4 F—i20, C1+
VIEDOWT, FTEEL D LA FITIF2MeV, IMeVEE
VoI RAF—IMEL To o o VEBHEMR L 10% BN &
B BRCLZHBODBNE LD MEBE AR
IR ETAREMBIZISBMeVDOBEID L F v ¥
ZNEDRKE Vo NSLEOEEIRIZOH10.3mm,C
710.8mm & 18MeVDFE L h A 5> T b, T X
NE—PEL LB LR K> THERIAMND LES L
TWAHBDTHDSHhe CAH VB LTEDHEHELD
OBRETEMCHTMCE -5 L ELDONREET S
DRERRIEMERBOTESE LD S, BEL LT,
12MeVDB 4 DOE L UCHD T X /v ¥ — DR FEHEIC X
T AMEART LR K6 DBoBeFDFH AR &
LTEELTRT, Oy CAAVEDRE =2 2 A
HHEOER A,

3—3 Ecvs Yc

R 17 (a)—(c)ic12MeV A 5, 18MeV A S ¥ X 1118
MeV A& TREMY & LEofllDES T — F &bt
fob 2B 5 (Ee, YO) HBOHMR Y =4, BMX
LR LRSS (ERORTHD. ) —(©D
WER L TR D30° BELOA A VAR &M ADH
B RLT5b, M7 (a)TOTRXNF—-DRFHEMIT
3.08MeVTH DM, LIMBLELTRAF—ED -
T2RTHDLENELNTH D, FRRILELS
&L EREORVWE—I7BFR2ERSDO B, HEDHE

. ————s
[3) (c) 18 MeV
2: Eo-GATE
1
L 1ee
Z
pd
<€
I
5 ST :
29 £5 78 75 189 75 168
CHANNEL (Ec)

7 (Ec,Yo)#BIO#AMK, (a)12MeV O1 #+ v A% (b)18MeV OAf 4 v A4t (c)18MeV Of # ¥ A4 TEo

DESTY — b3 iBi,
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HEDNEWHTH B, (2b)EXMALFHEEINBEcE Y
DOBR I & DMK ED /N E LTV 18MeV
AHDERTHERT (b)), HEDOKEXELS/NE L
RoterEBRNE, RITHAEOEAYRT, . X
TEQOEBNT, HEOENBEDO/NI LTI BT
HELTWS, Lirl, EROEWEZ ATOMHEMAIL
R DEZOMED /N X R HE VB $ 5 T
WBXHRBX S, 54.1° OCHIICE TR FIBIRAE
DOIRBREITHMTETNEILOBENTHA D b
K8(a) — ()it £H&AKT(a)— (c)ITG L TYcHhic
B LUINBARY M ETRT, ABITRLE D4 —
FOBELX > THNBEAXNZ FARRRDZ KX
DALMATH SN, FMERBCOFICBIERL TV H
. SBEOMIT R RIE S,

3—4 Yo vs Yc
fEERRT b Yok YeDMBIEHANT . ARz A~

(a)

12 MeV

ADC2 ( 256) 0- 170 : 2

(b)

18 MeV

ADC2( 256) * ©0- 170 : 2

(c)

COUNTS (ARBITRARY UNITS)

18 MeV
T Eo-GATE

ADC2 ( 256) 0- 170 : 2
CHANNEL
K8 CAAvDFBEAT b (Yc).(a)l2MeV O
14 v A5 (1)18MeV O1 F+ v A4t (¢)18MeV
O1 + VY AHTEoDEBTY — + 2T 1BE,
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MV LETREDHBERENSEL TS LE, O
COMBRE(QRLIA)BEDL > MY L TS
DERRDIEDTH 5T BIZITHRLBEEd=Ax
TREELI2CA A VI BEBENT TORMBEBR AL\
THRIEHINZZ LA 2%, BELEIdOBRV X 5
T TPEHESMITHIE LIMERA X2 b rOE1L
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BLIEARI PAERRLTWEHN, Yl 1 FxD e —
2 TREALO>hEWGHE LTW5, Eok R
Bz s b (Yo Yo) F— 4B\ TikYo Ye& i
E— 2 DX@EEEREL LD, YelkBWTh 2HA
DE=ILLELDRIT-EDLHETER LV, W
R LTh, Yoz B L Ti218MeVE L U'12MeV A &
LSRG HDEMHBIEN - T D,

(ON T3NNVHO) ©A

Yc (CHANNEL NO.)

X9 18MeV Of * v AHIE X3 (Yo,Yc) HE D &
MK & Yoli, Ycli~D#g,

4.6 b Y (C

Blby BRTELL S0 2 DOYHEBHE S HOM
B2 d - Tofi LT 5 & &3, ABIR (EMR) DR
ESED, HR(ER B > THHERIDD T &h
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Abstract
Analysis of 2 dimensional spectra in the interaction between ions and solids.

Tetsuo KITAHARA®, Shin ITO ", Koya OGINO  and Emiko USHIDA"

Stopping powers and charge state distributions are fundamental physical quantities of great significance in the
interaction between heavy ions and solids. The ion beams of O (oxygen) by the Tandem accelerator of Kyoto university
have impinged on the C (carbon) foil to investigate the relation between the energy loss and the charge states.

Each of the O ions scattered by C atoms in the foil and the recoiled C ions was detected by each of two PSD’s
(Position Sensitive Detectors). We have performed the two parameter coincidence measurements for signals of energy
and position at the PSD’s. The projected spectra were obtained by analyzing 2 dimensional spectra and the most

probable values and/or FWHM s (Full Widths at Half Maximum) of the spectral distributions were determined.
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