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ZORT vy Vi E LD ENLEMTE L. EBRNEE RVFEND, FEME
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3-2-2. N2+ He, O2t He {22\ T

C*" He, F*' He IXEMBATSIEIEE A SRS VT, SR EELINTIHIFE 2 PR
IR D BN EERED 1 KAORT v v Vihiz AV FEn L HHE T,
FIUIC LY BERREBOMEERRT oy VERETELEE X D.

WITRTRIL, EMBITRISHEEICEE, ZAENORITIT D HAMERGEL
MW b B2 o A2 " T HER DY, HERNIIRD NIRRT v v
R DI WA A KD 2 BRI R FERABRET L TV O CTh 5.

(1) N2+ He

E,,=20eV DEZET AV F— DR, HPEHELOIZ RO RISHBLIR ST,

18 ®ELM A EFTD 2 RTKRT

N**(2s’2p *P) + He
= N"(2s’2p° 'D)+He"+3.1eV --(C.T.1)
= N*'(2s*2p° ’P)+ He*'+50eV --(C.T.2)
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Z DOFEBRAERORHEIL, BTN WL 00 IR HEFICKRE <,
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ESZASY SWAIAN
BRIBITEOL (2) 1220 T, RMICE > TROBNTZART v v vz H

, ARG, T OB O EVER) 7R B 2 5 A T
T, RMIZE > TRD B NHe” CID OFHBAERART Vv ¥ L Th 5.
ZDRT ¥ VOTARDFHRIE, BRBATT ¥ RITROVHFFBFEL T

WHETHD.
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WU HETROFMICHENMRM SN D, ZTORE, Wiz »T Fo°
&R DE PRI FAET D HFIT R D.

ZOmIAREEE MWD FICE Y, ERBATROGH WA R & - i

PLFD X ICEMMICEIRTE L.

do _ b
dQ sin6|d6/db|

(1) 0° EFHEOKE 7 v — 7 13 i) 72 Wi Al D =X
BWT, BELAE O 20 L7250 BT 52 LITIEL, ZiTWbpd glory
BELE WD TR TE D,

(2) fmm BRI E 225N 5.8 i FHALIT 5T 0.3 rad #REETdO/db DED

|27 % . T ORE, WHPZRWEAILO0 &80, RWEMD 20° TFICR 6D
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NI Z ORI ED LD LM TE B,

(3) F7z, WMAPEEITE 2L 3.5 iU FHALAFF T 0.4 rad FETdO/db
DA 01720, WrimARIEFEd 5. Ziud, HMEBELIC R &3 2 WEHEL & [F
CAB=ALNZEHMHETHY, KIGHBED DIHEGEL (reaction rainbow) & I
INsEbH 5. MEMD 25° FLHTR SN BKIT Z DRSS 2 IEHGEL
ICEDbDLHWTE S,

ZDEHIT, BRBATRISH MR ITELGR AR 7 v 3 v WA E DU T oy i,
ERHE CEMMICHM T 205, HERELS Wi I DWW TRIER DB L 21T
DT, RT v ¥ VDR ERIZE T DBBMEROFEMENLEL 2D,
ZHEOWTIEHBERRT TH D, b L, BEEENRKETIE, BRIBITK
ST Wi AE & [FARICHEBELS R oD THh A H> FER TR IS, L, Hl
EAE T oIS 2 R LTV RWEN S, HERGELICE LT, EMBITICHE
DOLRT vy VOFGII/NSWERBbsd., LL, RIZE~S O2*He % &
Loz L7235, BER O SR Wi R O ff B R E T b 0 EB R ITIER X 72

WERWZ EHTFHRIND. ZOFEITONTIA % OFEMAR RN MEET
5. Z TR o To s, EEEELICIZC S O%REE b OR T v v L
LT HDIEIHALNTHY, ZOHFLGELBEL TORFNLEHZITo TV T
ETHD.

(2) O2*He

E,=20eV DEZET AV F— DR, MPEHELL CLL T ORISHBLIE ST,

0*(2s’2p”> ’P)+ He = 0" (2s’2p” *P) + He'+ 5.5¢eV
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21pYA-9 10eVHUEKTO—E BT AR O HE sk m A
: C¥* N 0% + He

W R-E DN G

Measurements of state-selective differential cross sections for one-electron capture
process in C3*, N3+, O+ . He systems around 10 eV.

Phys. Lab., Josai Univ., Yoh Itoh

A0 A > DM 5T HBITBIT NI ONT M EHERRT vVl ETo
ELAR RIS DA EA 1G5 20, R IR - MR B AR 2 L, Z D BUBIZ DWW TIEL A
B ORI @ZE T,

KRG EIRODEBNTHS. Electron Beam lon Source THRLI= i1
AL E—AEENB T E ) XV FREZFESE, ERAA T OEE TR F—215
SLA EOMEEL THIZ T 52805, BOSHERERFELE. EBIS THRINLS
fifi 1A > DIFEAET, IR B HHZ LN ST THD, S RIOFE THEIRIE
12D 1A L DMHLEISIZFEE SN DHH0IE RS-k,

KBREROWRIA)F— 45 eV, WELMAEO ~20° DM TRUSHZ LIS
FERRESFEIT, LA FDEBNTHS.

C"(1s°2s °S,,) +He = C¥(1s*2s2p 'P,) + He +10.6eV
BhERBEADBTT, MAELEMEIIL.S I,
N*(1s"2s" 'S,) +He = N*(1s*2s2p” *D,) + He +10.3eV
transfer excitation A5, MEELEVEIZL.0"LH.
0™ (2s’2p °P,,) + He = O™ (2s 2p’ "P,) +He'+12.7eV
= 0*(2s 2p’ ‘D,) +He'+15.5¢V
transfer excitation %E&, MAELEFNEILL.5°, 6.0%LH.

(1) EXRF—EHETIE ISERIGERITRONDIE, (2) I RTOHK
THIEREANOBITHEESLZE, (3) FHINY, O TRARAFOHTOD
BPOHEHAEZEO28 7B/ transfer excitation O IEDAHEEDLIE, F
MAMENE. Ft, (1) TXRTOISIZHB A BEL ENESNHHENITEE,
BOSIZHDRT 22w VRO JF I B R B E R L TWAIE RS
L5,

Ne BRRZ e TREEZIE T, M EL EWEN/NSRLIEAHEL T
%, ZAUTERO B DEWNTESOE BhI O TR EAERRT vl
DN EB BRI BURIC IR EN DL 2R TS,
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Differential cross sections for chrage transfer process based on the classical
trajectory calculations.

Josai Univ., Univ. of Electro-Communications™ : Y. Itoh, K. Ohtsuki®

EBRERZRNVE — 45eV THESHhEROKKE DWW T
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Differential cross-section measurments on C** N**,0** F** - He at £, = 20e V.
Josai Univ.: Yoh Itoh
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STATE-SELECTED DIFFERENTIAL CROSS SECTION MEASUREMENTS
FOR THE ONE-ELECTON CAPTURE PROCESSES
IN THE F* - He, Ne, Ar SYSTEMS AT E,,, =45 eV

Yoh Itoh, Kazumasa Ohtsuki*

Physics Laboratory, Josai University, Sakado, Saitama 350-0295, Japan
*Dept. of Appl. Phys. and Chem., The Univ. of Electro-Commun., Chofu, Tokyo 182-8585, Japan

Using a crossed-beam apparatus[1], we are measuring systematically the relative state-selected
differential cross sections for the charge-transfer processes at very low energy region. A small
electron-beam ion-source is employed to produce multiply charged ions. The mass- and energy-
selected primary ion-beam was crossed at a right angle with a supersonic nozzle-beam. The
scattered lons were energy-analyzed by a one-dimensional position-sensitive detector. The energy
spectra of the scattered ions at different angles were recorded by rotating the analyzer.

Typical energy spectrum of the scattered ions observed in F* - He collisions at E . = 44 eV is
shown in figure 1. The peak (a) corresponds to the elastically scattered ions, and (b) is due to the
one-electron capture process. This peak is assigned to the following reactions:
F(2s2p"P)+ He —->F' (25"2p3s 'P) + He + 10.0eV,
> F7 (2872p3s 'P) + He + 10.9 eV.
The relative differential cross section, da’d(2, for the reaction is shown in figure 2.
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Figure 1: Energy spectrum of the scattered ions. Figure 2: Relative differential cross sections.

The cross section shows a peak around 0°and decreases monotonically with the increase of the
scattering angle, while the differential cross sections obtained in F*' - Ne and Ar collisions at the

same collision energy show clear angular thresholds. The reaction channels observed in these
systems are

F(2s2p'P)+ Ne  —->F' (25'2p3p 'D) + Ne' + 9.6 eV,

> F (25"2p3s 'P) + Ne = 13.1 eV,

and ‘

FU(25°2p P)+ Ar > F' (28°2p3d) + Ar  +~9eV.
As the differential cross sections are very sensitive to the shape of the interaction potentials, it can
be considered that the interaction potentials for the F* - He system is much different from those for
the F*" - Ne and Ar systems.
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