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EZEFHEWIUL, 7R EZE LTV B BRI o M EEH 2 KK U CRE 2 2R3 2RI TH Y | 1HiZE
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RSN D —BEEBRIIISMERE <. RRFOHBEEREAEM ERKISTH2ERTIONTND, TOD, &
FOBEEFEWIUIRZACFICB N TS BEEAREE 2 R4,

KEAH TOBEFEOEZEHIL W X 5 W &% EMEICRFED 2729128, FERE COIEMEZR 5 e & ek

B3 2 BERARIR S L TH D, L, BRES T OEEFZERIUIHIT TH Y . EBRECTORNENHEEET
& B 72 DEEMTL SRS DEBA AT TR, AL TIE s E S T T ORIy R0 I 47 1T &
o THEFRSY 70 2 RO W2 RN 2 SRR CIEMIZIIE L7z, 760 nm fHEO#EFHE O Aband (0'Ey XS, &
B HIE, SMBRRIC L DBy 1 OIS KR 2 B 5202 Uiz, £72. 630 nm 35 KOV 477 nm {HE O WL
DORIEFRE RS, BEHE 2 5 FRIFBERICIIT 2RISR DWW TEE AT o T2,
[ & B4
(1) IMBEIRIC K DIRFTE 0 T OWRIUE K B0 TIc/MT Rk E LT, Ny, CO,, SFg, Ne, Ar, Kr, Xe ZiR&
L. 2o DOIMNTREN ENTZTEEHE S T ORI E KIS E TV DENOEIE L R 5 EEZRE LT, RSB
Kih@,E%ﬁﬁ®@%k%%%%%%®ﬁ%ﬁwﬁu,%ﬁ%%%%@ﬁ%fﬂ%%%ﬁ%ﬁ%@xﬁyﬂ
EARE VR (SOC)MEM L, B D X L RAE & 'S REEDIRANEE = 5, AT B EFRTF% H TIE, 8\ SOC
TR VEHINRT ISR T D, ZOREFADL D, BET DT TOLIHTAIEHT 27 —2 % HNT
fiEAT L7z, BFRMRRMED U EANBRRIZ L 2RI KREOFERER — L= Z &b, FMNTERIRIC L 2 WX
HWROFRO— 2N EMBEINRELZ N L TR Z 2/MBEIR TR THL 2P LN L, £2, MV ALSL
DI ZIRIZ L 2 WA R E DT 5 . IMBEIERD 43 RZR I L 25 SIS RFMEEE S Ofz 1, IMBEEOE T
AN R DA UEERIOER S WA RICE B L 525 2 L B3 ohoTz,
(2) BaF 2y TRIRFERICE T 2 WEERE 630 nm HEORINHF XX Y BT 1 - V7 EZ 0Bz L v,
1.0 atm OFMTRIE Uiz, —J5. 477 nm 8 ORI TG 2 Y6EIC L V. 5.0 atm OS5 TRIE LT, BT 2
T RIFFINE, BESR 2 0+ ME AR ETER L TV D XI5, MR T v v VORHENG, EZE8E
RIL 3 FEFEOIRRE(RE Atk iE, M EREE, HERB)ICKBIT 52 &N TE B, MEEWREBITEESE 2 07 DU
EaRFo THEA LTV 2IRME, WZEIREIZEESE 2 00N @E O OREEZ L LI T THEE LTV 2IREE, B
HURREIXEE R 2 0 TSRS I TV R VRIETH 5, 3 FEHOEEEADFIEITIREIZ LV 2T 2, &
T, BRIZBW TR LFERERE WV E FIRER OB O L2 E L, BEIRRED A0 & HZEE RO FHam i &
BLIZET LD, AT MVIEE BT 5 2 LI LTz, RimX T, BIEITEOFMEZ R LT\ D,
Fio, BHNTRT A —F % O THEZEFH R OV TOBLELITo 7,
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AL EBET D2, 2 FHDEEFE S F DOEZEH LR U T, msE S T & D I A~ M VRIE & Z D
RN D, TR ZZIAE 5 G A 1 = X BT DWW TH BT Lz, SMRRIRIC & DEEFE 5O WIS KIZ>
Wi, EBWMBERRIEZ T L TR Z 24MBEE T 2R, INTRIER DI K 5 SRR A O fEFn, FMBA
ROETAENTL DA OBEMBPRIUEROERTH D EfEim Lz, —FH, B 2 HTRFEBICRT
BRI DIRFEENTIC R U, BRI T ¥ v MAHT IO TR IR Tl 2 5 & fm L7,

%« FRSCEE BRI, FI3L 2000 2 & 9532 300 354 1 M9 ORI 572, b L<ITTEL 800 5% 1 FRH L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE  ASTE R, LRIV —FURTN (T2R2) (12T Z— Ry MARIIET O T, AR ATREZRHIPH O N TIERRL TIZEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository ~Website (T2R2).




(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

- . R G . Mk -
Department of ,ﬂﬁ% El& Academic Degree Requested Doctor of ( B )
PR . feeHE (F) .
Student’ s Name fHIL i Academic Supervisor(main) KB Bt
feezE A&) - e W

Academic Supervisor(sub)

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

Collision-induced absorption (CIA) is the phenomenon, in which interactions between colliding molecules lead light
absorption, even if this absorption is optically forbidden in the isolated molecules. Therefore, spectra of the CIA give
information of molecules in the collision process. Oxygen molecule that is included in collision complex absorbs sunlight
and plays important roles in the atmosphere. These absorptions have been used for atmospheric measurement by remote
sensing. In addition, it has been known that singlet oxygen produced by CIA has high reactivity and undergoes reaction with
volatile organic compounds in the atmosphere. This process is important in oxidation of organic compounds in the
atmosphere. In this thesis, the author investigated the collision-induced transitions to understand collisional process of
oxygen molecules by using absorption spectroscopy under high pressure and highly sensitive spectroscopy.

Through this research, from the viewpoint of spectroscopy, the author proposed the interpretation of two collision process
related to oxygen molecules. Regarding the enhancement of absorption by the presence of an external gas, it was
experimentally confirmed that there are three different enhancement factors; the external heavy atom effect through the
charge transfer state of O,"M", the breaking of the inversion symmetry forbidden rule, and the breaking of spin forbidden
rule. In addition, from simultaneous absorption of two molecules of oxygen, it was found by analysis of absorption line shape
that the time causing light absorption is very short because the light absorption occurs only when collision complex is in the
region of repulsive potential. In summary of this thesis, the light absorption mechanisms by intermolecular collision were
clarified from the spectrum analysis of CIA of oxygen. Furthermore, spectroscopic measurements and the theoretical
interpretation of the mechanism for the light absorption of oxygen also provide important knowledge in the research field of

atmospheric chemistry.
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