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AFR ST, "H(29) A AR T I E 12 L5001 B TR IRRE DA ZE” LEL . 6 BB S TUVND,

1 BEEHR BT, AFEOE RBL ORI OWTR A, 5 F B FRIEREX I LT 54t
R ECIX, FHLGEROBANICHEL, BN E FRELORCVEVNREBIL, DD,
Born-Oppenheimet/T{El D JF#E L1358 720 | O X EEh &8 1 OEE N B X2 d, i &1
JEDIR BB I 22T 31T B AR R 7o ek & e i 325 R U CHLBRERWVIFE 5 G T D, 57 1 B T bk
RBOAERERED ST A F IV A% DT, 3 F B IR B & 53 2 i g 36 L OV O IRHE)
FIREE A E BN T DIENEE ThD, AFTEIL, 0 BT REIRED X A F IV A HLNTTH
7280 JEIEIZ XD Hy, D,y CHy, NHs, CH, D H(29)AE W it A 38 O H(2p) 28 Al i R O e il 2 A S
T RNAF LU THIE T A2 L2 HINZL TnA,

55 2 B BRI T, JEbiE 12 & D H(29) A= sk Wt i FE 36 KON H(2p) 2B B i A D et A A5 1= %
NF—IZH LT T2 TFEBIOZOEEIZOWTIRA L, HRS)R B LT D2s)JR 11 H %54 B 7%
T DIz ThEAZ O T RO LIz, RAFFRIZEY, ZNHOMmHfEZExHEE L THIE TE 5591275
7o SHIT, BRI LI B EIC IV E Ry T2 L. AR ORI M3t 3 2 fEHE 7 A e E L
HRYIF 235281280, ZE TR OFNE(E, 25 ORI ED H(29) A4 b fEs
WETHFIELTALE,

55 3T Hy & Dy D FE PR IREE | IZ I\ T, Hy B8 LU D, D EBRAE Fe & 535 7R LT, 30-50 eV =R /L
F—FEIIC BV CHEMEL L CHIES N EIEIZED Hy & D, @ H(29), D(29)A4 kWi LT H(2p),
D(2p) AW E 2 R L=, 22T, BRI, I)ZALNILE BT, HR) AR B I
D(29) 4= sk Wi A& 2 0 E LTz, S AL HR9) ARk &, R ST LB mfg 2 i -5 2 2ok
D, Hy A Qp ML) IRFER LT Qu MI(2)IRAED H(29) LRk IT%t 45 K& AR A G- 3 LN Ao T,
RAFFERE BTN Z T, BRI LW RSNz Q M (L)RAEE Q, MIQR)RIEDEE ZFEDIF(END, &
TR Ho 5y 7 HP PEfRBEE R 2B T, Qo IR EEL Q, I (2R ED [ TR BRI DB AN B E TW\HT
EMHBLINNT I T2, ST, Q, MI(L)KFEL Q, NI ()R FBICHI K75 H(29) 4 s L UY D(29) LR DR B+
G | Z R E AR RN R BLIL TN, E<US, B DO REARZD FIT kI T hc K& o7z,

5 AICHy & NHy O B IR AE | 123UV T, CHy BE O NH; D FEBR S R LB 524 R UT-, ok
% CH, 30O NH3 0 H(28) 4 Al i F 35 1 OY H(2p) A= T i FE O e ki %, Z A4 18-45 eVE 15-48 eV
DT FIF —FEIIC BV THRIE L T2, CHa 38 LTNNH3 238N T, H(29)E R Wrimi f & H(2p) A2 AR W A o0 — %
N —RKFHEN LKL CWe, ZROOWE I )L T, $EMUT LU DWW T — 2 5Bl a i 92 Ll &
D, HR)AEMFB I HRp)AERKIZFL 8 FERENTF G L TOAZERHALNI ol FDEHEL
T, 7 bEd CH,, NHs 23 7 OFfEBER R I3 22 5 ml 2725 B 1R EEM OEB 1 E 2 Hivd,

%5 5 FEICH, O "B REIRAE 1T W TR, CoHp DERERAE R EB L2 R LT, 15-45 eVOD TR /LF—iif
BB W THIE SRR IZ LD CoH, 0 H(29) A4 Rk Wr i A 46 L O H(2p) A= pk kT i fs Aok LT, ABFZRICE
WTHID T, CoH, D 7B b IR BEEA B D LTk H L7z, CH, BE TN NH3 E[RIERIZ, H2sYER IS IO
HEp) AR IAC RN 5 L TR, ZDRKREL T, 2T h IR ER N ZE T BN
Do
%6 THRKE TR W T AP RICIVELN TR Z 2D T, AWFIRICEBW T, HhiEE2dD Hy, Dy, CH,,
NHz, CH, D H(2s) 4= R 36 L OY H(2p) A= Ak i Al Otk il A A Y= R F — Ik L CRIE LT,
FEERFERICIESE o T E T HEREOHEGGIFEICE N TH VB EIN TIan-o7- “E ke
MBS, T DREEX A F I/ AR W CEHBEREE 2 -4 2 L2 HLMNIT L,

i @ FROCEEIT, FI3C 2000 52 & B 300 EA 1 ETORMT 50, B L<IFIEI 800 #E A 1R L T2 a0y,
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The dynamics of the formation and decay of doublgited states molecules has been investig
experimentally and the results are described is thésis. Since the doubly excited states are a@$
states embedded in the electronic continuum, thesviianction of the doubly excited molecules can
simply be described with the Born-Oppenheimer petsiof the electronic and nuclear parts. T
revealing the dynamics of the doubly excited mdiesis one of the important and challenging subjét
guantum mechanics of atoms and molecules.

In this study, | have measured the absolute valfi®e cross sections for the formation of the $jighd
H(2p) atoms against the incident photon energy in tieqgexcitation of K, D,, CH;, NHz and GH, in the
extreme ultraviolet range. | have developed a neethaneasure the cross sections for thesHi@mation
originating from the symmetry-resolved states i photoexcitation of linear molecules.

In the study of Hand DB, it has been found that the doubly excited (1) and Q 'T1,(2) states of ki
make a large contribution to the Hf2atom formation. Since the ,QTI(1) state also dominantl
contributes to the formation to two Hy2atoms, the transition between theQ (1) and Q 'I1,(2) states
during the neutral dissociation has been suggebteniestingly, the extremely large isotope efteas been
found in the oscillator strength for the formatioh2s-atom originating from the Q'TI,(2) state in the
photoexcitation of lland D.

In the study of CHl and NH, it has been found the same doubly excited stedesribute to the
formation of the H(8 and H() atoms, which seems to be due to the frequensitians between th
doubly excited states involved during the neutisgakiation.

In the study of gH,, the doubly excited states resulting in the foramabf the H(2) and H(3) atoms
have been formed for the first time. As in £&hd NH, it has been found that the same doubly exg
states contribute to the formation of the §)(2nd H(3) atoms, again due to the frequent transiti
between the doubly excited states involved duttigrteutral dissociation.

In summary | have measured the absolute valudseafross sections for the formation of the $jighd
H(2p) atoms against the incident photon energy in tieqgexcitation of H, D,, CH;, NHz and GH, in the
extreme ultraviolet range. Based upon the expetiaheasults it has turned out that the transitietwkeen
the doubly excited states plays a significant fialehe decay dynamics of them, which has not b
considered well in most of the theoretical inveatiigns of the doubly excited molecules.
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