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BT — N TERIE, SR ODEEEEREDIEL Y IAREERETH Y . BTSRRI A EEL SR
FLERIET 57200 FRE LTELSNOERASNTE L, BF—0FEETIE. DFOEE) - [EEEHNE
FEGRRIC G 2 5 WENEIEEN, £< OBE, BT X DEEEMITYFORESE - [MisEE ORI A 7 —1
0 HtmicEL ERE L OES & EOES 2 08 LTI 0 BrEGELIA B WVIELEICH D E s Tnd,
— 5T, b LLEHERMAELS 2D &, WEGTEID L, ERO I BRI TENRE) - BT 5 Z LICL28)
72 RN E AR IS S OB E RIFT EEZIOND, BEOIRNORTEEOEIC L YA L D% %E
WCOWTIERTESZL DZ LRG> TE LT, AR TIEZ OB R a2 ERANICH ST Z 2 AL
T2o ABFTECITEZERE SR 2255 & LTH) 0, @ T RIS IS KOV i) Hy, HD, D, O K = L & — 78 17 22
ICH B Lz, i) 0,0 I RIS 1T, E 2281 AMER ) 112 — BRI G SN R ERBA A Th D, AL
I OFMPIEF IR WD, EEO SIeNITAA A BE L IES) - BIEET 25 &5 %2 compound limit & FEIE
NLHIBEBETANENTHLESNTER, LhL, HHOWEKTH 5 IBIEO EMEARMEITRTZ 00> TE
59, ZHET meV nHpeV ICHEDIFEFITRVFEFHOMARE SN TE, b LHLBIFS meV 4 —F#—Th
i, EEOHFEMITAA A OREEEE & FRREIZZ2Y . compound limit 1L R VITEITIEAR < 725, ABFFETIL,
O, O 1y AR IERE 0 SENEIE % IEREICIRE L, Z OB I 1T 2 T2 OEB O %) 4% compound limit 12 & ¥ Feik
SNDENENEEET H Z L& B L7z, ii) Hy HD, D, DIR= /L ¥ —EFHEZETIX, HZETRLF—03 5 T
KL 720 EHERMNEL D EEZLND, KBS TITLEENNE WS TOIRSE) - [l#EE3# <, 100 meV
Z TS & D RBET R LF—ICBW T, WirPlofiv, b bE%O S 200 R OEE OB R o
ST X0 LBEEICEND Z MG END, £, KFELT TIEENMEDRIZE VR TEOEBONREEHED Z
EATRETH D, AMFFETIX. Hy HD, D, DEEZEWI mAE 4 HIE L, BIRT X VX — (2B 2B Elofkin %
BERTHZEEHELE,

EBRTIE, BEFEEERCTESHAWVWONIEAT T A TR, AR NAV—7 03 MBICBHE LI LN
HBFRAEBEFRE LTHERA L, LEOEBTIRICE VAR LZETE— L2805 T 272 LIz AL
H L, BHETE—2BEZNET S LT, BRMEEICL VETEHEEWEREZRE LT,

0 \Z W T, IBEITAWIGEZ V— T HME Uiz RIS I, T RIS & 2 —# o v — 7 B2 8L L 72,
AREFFETIL, 2B O T BRIEBIZ L 5 & — 2 % compound limit Ol 1253 < 77 72 THECRENT L, JLBiE %
RE LT, ABFEIZ L AHHEITIE T, E— 2T LAY -7 ORI LILEEERET H720, fEk
OFFFTEL Y b IERTH D, AFE TR, FFTIEICL Y AL 4 ORBR T v = 4—11 (2B 2 3LBIE 2 ik
ETHZ EITHRE L RIS v =4—T7 OILEHEIL L meV % FlEl D Z &R0 -T2, 1 meV % Fal % HEiE T h ik,
compound limit (XANLT 25 & & 2 B D, AT LD | O, D T FERIEN TIIHZED S RO T OB D %)
% compound limit IZ X VLR TE 2 Z LR LN -T,

H,, HD, D, (22T, Rz R /LF—20 eV 235 10 meV % Fal 5 o gL ¥ —I28B 1) 5 B E 22 AW miE Ol E
Wk LTz, AR CRE L 72 BIK T 1L X — IR\ T Hy, HD, D, O Wi mFE I X RN IR RS FETET D
T FRERBNLT A EEBEZ LN TWIEEELERTT VBN D Z & &, RBFFEIEH LM Lz, miEiE. @
KRN X —BT KBS FEEICB O CTEHBUTEIAEN D Z L2 EBRL T\ D, BHOHGET L OMHEIL,
IR R —ICB O TEEO SRR FENEIK 2L T, BRETFDELDRET v VK2 42 LFEL
THEDTHD EMIRTE D, RIFFEND, BT VX —MEIC BT 58— 5 F1EZE TIEE RO S DR
TREDEBN O RN EE R E 2 FoT- U, BEHRRAIEIBEGE 2 B A RO DB UNECH D Z E BB BT
ot BEZFAX BT~ THREEGED & LS LD BS AR OBELEG ISR+ 2 FRITR - R #g T
HY | AFEOREIZLYHDBFICRBIT E5BOEHBET VOFEMEERET 2HERLOTH D,

%5 FSCE R IX, RIS 2000 57 & B3 300 3E% 19 DHRHT 57, & L <IFHEIL 800 35% 1M LT EE 0,
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In low-energy electron collisions with molecules, it is particularly interesting how the
motions of the target’s nuclei affect the electron collision cross section. In many cases, since
the time required for electron collisions is much shorter than the periods of the molecular
vibration and rotation, the adiabatic-nuclei approximation can be applicable to the collision
processes. The aim of this thesis is to elucidate the non-adiabatic effects due to the motions of
nuclei during electron collisions. The electron collision processes in which the collision times
become long, where the adiabatic-nuclei approximation may break down, were studied, i.e.
the 2Hg shape resonance of O, and the very-low-energy electron collisions with H,, HD, and
D,.

The 2Hg resonance of O, has been known to have a lifetime longer than the periods of the
molecular vibration and rotation and thus was considered to be the typical example of
“compound-limit” model. However, there were confusions in the values of resonance widths,
the reciprocal of the lifetime. In the present study, the resonance widths were accurately
determined by a new analysis method. The present resonance widths show that the lifetimes
of the resonances are longer than the vibrational and rotational periods, which confirms that
the compound-limit model is reasonable for the “IT, resonance of O,.

In the present study of hydrogen molecules, the total cross sections of electron scattering
from H,, HD, and D, in the energy range from below 10 meV to 20 eV were obtained.
Anomalous isotope effects were found on the cross sections in the very-low-energy region
below 100 meV, which show that the adiabatic-nuclei approximation breaks down in these
very-low-energy regions. The present total cross sections were also compared to the fitted
curves derived from the modified effective range theory. It was revealed that the theory failed
to reproduce the cross sections in the very-low-energy regions. This indicates that the
interaction potential between the scattering electron and the target molecule changes during
collisions due to moving-nuclei effects in the very-low energy regions, which have been
shown for the first time.
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