2A11 DFEORILAFTAEOEFHIEZFIAL -
L—Y -7 — T E/m A4

CPERIF, 2EimK)  OXA S, 750 E T =2

Laser-field Fourier synthesis by quantum control of
molecular tunneling ionization 4

(AIST!, UEC? Hideki Ohmura®, Naoaki Saito', Toru Morishita’

[IxT®iz]

B I L— Y — L 2 AR A O B0 AR LV | ERIERIE L TFINE D — DO THh
D5 FD R RmNA T ANCERZICEBNT D Z EBRFREIC -T2, PR A A ABIET b
FORE DO E T EINE G LT FHRTHDLZ LD, 7 MR ZO R T b AN 28
ZO—oL LTI M TON TS, BAITINETICEEDOR LD 2 AD 7 =,
NPV R A B AG EZ O 2K B I HIAE U 72 AL AR IR L — Y — e 2 (RER
g 5 130 7 = & MY, R 5 400nm/800nm, SEFRAEL 5 10%~10"W/cm®) |12 & 25465 F D HEI7HE
Yo b RNA A ALOBETHIE & ZORERE LT Z 55 TELAHERE Elm®iRg 11 4
{b) DG %17 > T & 7= [1-6],

2D L —F— LA L BHEERESE T, 20 (020 +3w+ - < ) NABFIE L —5—
DA JEHI IRy DFRIE L FRRAARZEZFIE L C 7 — VY /T huE, EEOREBLHNEE 2 E
T D 2 ENTEDLT], WEHIE S T EREE O L —Y — L 2 % 55 IR U,
HUCIRE) S5 7210 OB il T < . MERE HEERFIEIEIN D,

HIEETIZ, 46 (0 20+t30+4 o) (AL —F— L2 ZRESE, 5 FORGME
koA A AT D ERRE R A WA L, BRI A A AL S 725y 1 DKL
FRZARAEME D D & JE A oy DA 22 R E L, 7 — U =Bl Sl L— Y — B
O FHASCHIEIC 3 28 LW B Z2 R L C& 7= [8],

AENE, BENCREI 7 — Y =G EAFAHIE L —F— S 22 WK O L
WIALF DS DERFR AT 2 72D T, T DR ROFEMICOWTIRET 5,

[EBFE]

e Yeizix, -/ B Q-switch YAG B L —4— (8% : 10%~10" W/cm?, Mg : 10ns, f
DKL : 10Hz) D RA(1064nm) & Z D&l (532nm, 355nm) & FHV 7z, il & FERR L
FhREIC Z o THRASEL, FEDOEMFENES 72T 2RIEFEFTERIR Lz, AR L&
1 AR [ O FE R A ZE O AN I, MR Z A L7, RS 25 2 & O TE DK O
BOWMAEMMT 52 L2k o> T, BEBEEMOMMEEE LS T, 7=V /I h
ToNCFRHIE L —F— L 2% | He TR L723BH 0 1% & ol 5 oy TR IS LT A
AbEFEZ U, KRREEEAERW A A 2 2 RATREAVE B Bk @ 2 CRIE L7,



[fERB L OBE]

fii fb 1 v R = v
(0CS) mxfg L LTH
BRaiTo 7o, N T B
7 — U =& R AH il i
L —H% =22k o
THl & 1D iR
PEA A AMERISIT Ko
T, BlarA 4 sk~
72 e fR e A R A A _ U
PRSI R gy g,
OB E LT T ey TIME OF FLIGHT [us]

L 7z time-of-flight A~ 7~

L (TOF A7 hV) IZBWT, NMREHERD TH 5 OC L ST, Mss 7 M it S
LGy (AT Sy) LR T & RO i Stk SIS & oy (1
TRGy) oxpbE L TR S e (K), BB &5 “maiil. FAE & 238 =il o AH %t
MAHAEDMEAG DI L - T, Hx REBLI S vz, OC ORIy 3 R & < Bl
S, STEBRTHERSNRE SBH SN GE (MO LE) RTOWiDRLEN (MOT
%) DB, 2O ORERIT, TVE TITHEARR & Sl r ok sng 2 Ao
ACARMIEE L — P — UL 2 OFER THE L TE 72 L D12, Blm L7z OCS 43 123 A A
LS T, HRHIZED X - CZ OB AT AAHIE S TND 2 L a7 LTHW5[1-6),

ZAUTINAT, 3 D7 — U G RRALFGIE L —F— b 2T, LA L — = e
A DFARNIFAZE DA G L T, FRBEERM A T DNEPRE BT 2 2 & 035
mole (MOFEE BB . Z OBEERD A A OIWNEDOEANIT, AR &5 _&mdiknr s
WS LD 2 BOMHFIE L —F— L 2O TIHBRI SN 2N b, 3BT7—x
BB L — P — SV A TRHAEDBR TH L EEZBNLD,

FEETCIE, 3 T — U ARSI L — Y — L 2 ORISR ZEAR AT O R & fRAT R
RIZHOWTHE L, 7— Y =G ARG L — W — UL 202 & 258 LS B EE RS IR RO HT
LW REIZ DWW TEmT 2 TETH 5,

[1] H. Ohmura, T. Nakanaga, and M. Tachiya, Phys. Rev. Lett. 92, 113002(2004).

[2] H.Ohmura, N. Saito, and M. Tachiya, Phys. Rev. Lett. 96, 173001(2006).

[3] H. Ohmura, N. Saito, H. Nonaka, and S. Ichimura, Phys. Rev. A77, 053405(2008).

[4] H. Ohmura, N. Saito, and T. Morishita , Phys. Rev. A83, 063407(2011).

[5] H. Ohmura, N. Saito, H. Nonaka, and S. Ichimura, Phys. Rev. A89, 013405(2014).

[6] H. Ohmura, Review: Advances in Multi-Photon Processes and Spectroscopy (Vol.21), Chapter 2
(p55-103), ISBN:978-981-4518-33-8 (2014)

[71] oL, F8 K, ISHYE 78, 141(2008) 2 &,

[8] H. Ohmura and N. Saito, Phys. Rev.A92,053408(2015).

N

=

INTENSITY (arb.units)




2A12
EFR T _BERICBIDRBE -V AT I T AD
FERFHA A —2 7
QR TER - B 25578 O Kl B, K& Fg 12
Real-time imaging study on coherent vibrational and rotational dynamics

in the nitrogen dimer
(*Tokyo Tech, 2IMS) o Kenta Mizuse, Yasuhiro Ohshima'?

(7] EFHFIIKAPRFE—A L bR ErDOER 2 R0+ ThO ., BRI~ A 71
B ~IRIMR ORISR I 1T W 2 b 7272w, Lo, JAFHO S EFAEAEHT 5 Z & T
BRI K DB NTFRIND DT, BHRSFOBE3 2 0 FAHEAER IR FIC
BIFLEEMAZ D, HEKKKOFERDITERTH LD T, BR o RLOMAEEHZE
THZ LN, HEROBKS « M KD =XV X —INLEREETH9OX THEERBELE -
TWER Y ZOHEBNRET NV CTHDHEFR Y 7 AL BT HHEHNL, b OfZEgk
AT MVHIE 2 E Vo b TR b DR TE R, RO X 5 R EBEAEE SN, ~
A7 D KD IR EERINER AR D FEOHEMA b INEE L WR D,

Fex FER S FRIOMBFERZEZICHET S5 2 L2 E L, EF 2 &KX L TE
BV A IR 2 AT IR I BRI 2R 2 3k T, BARIIICIE, A SV TR T <
FLIC X DIRENEER S A 27 ADFFERLE . 7 — 1 VIBRA A= T LD BRI 22 3
Zol & T RIEEMAADET 7 = & M) pump-probe SEBRIC XV | £5E 2 EEROREIE L XA
F 27 ROV THRHEIT - 72,

[EBR] EBRIT I % AV A ICBA%E L7z 22 MW I A A4 B BLIRIEEE °, B L O = & NP
pump-probe Yt FR AW, BEIEY = v MIZARKR S B2 2 BIRITK LT pump (B
R, 820 nm, <1 ps, 0.1 md/pulse) Z & L. Raman i
PEZRYEE - A o b — L MBI L7, F 0Dk,
PRIERER A2 B\ T 7 = A MRER L — Y —probe Yt (F 1R
3%, 407 nm, ~80 fs, 0.3 m/pulse) Z MBI L. (N,),* & #%
Bz —a U ERRRICE > T N & Sz,
N, DR A A &4 2 IRoeA A it & L CTHd% 7
HZ T, Pump XFEE DX A I 7 A&E LT, 72
B, MBOWEEGEIRZIT) 2 & T, HHH AS
R U TR A3 AT & 22 0 | 225540 D NI
IIOE B RIENAIREE 72> TN D 3

[ 5 & £22] X 11T probe YD B D MREFIC k- TH: —

Monomer contribution

U7z NS OZERS AT (A A v Eif) a3, EifgoHf N C
NP b ¢ 1 SR probe UL A BRE T
DARBE (% 227 LI I3 TN OERS T 40 N0 2 oot 4 Hifg,

+ .
N2 signal from (Nz)2




KA AL STy D3 B 6D TR 7038 TR S e, EigAMIORLH 2, 2 BRo
7 —a MR THE U NSOGB BIDRE S NS, — BRI TRERE B0 Cid, 2 BEiRH kK
DIRGF TR A A AZH LRI ISR S 5 0 FHRRHSROBUVME S IZH T LE 9, AHF%E
TiE, BHEROF LA SIMUT NS KBE S N2 A A4 AL BBURICRIET 5 22T, 75
AL —FERROE S DI E RN BIRT 2 2 LN TE T,

X 2 12, Pump %%%?&@ﬁ1%61180754’ZL‘/QTE%\EODH#F@%{K%%?O Z ZCiX pump
SO T I L ToEERL (K 1), AT A—F<cos’PE L TTry LTS,
¥ 2 \Z3 T, pump tﬁ'ﬁ%ﬁ?’ﬁ THR (53 11812 & SSal MRS 7 s i 5) 238, 2o
%, B L% 230 ps DA 22 A F 2 7 ARBLRI S Nz,

0.54
~230 ps
0.53
2 052-
w
3
S 0.51-
0.50

0.49+

0 100 200 300 400 500
Pump-probe delay (ps)

2 (Np)y HSED A U Wi Hn & B L 72565185 X — 2 <cos’ 6> DI R,

B S AU 72 IR R R R I . (No), DIEIEE 7 1 F 3 A
U ANKITET %o HROBER N L— 2B EM SN D b A>B~C
R b — Ly R ¢ AR E RN D B
Ii7z 230 ps DEAWNT, EF 2 BER L REMFa~y - |
LB LTS (K 3D R ER B(-C)Z AT
@B)! L KD, BB 2.17 GHz /b, Reff = 4.1A

(N \ZB T B FENEI 7255 F D EOMEEEN 41 A & 3 (No), (2B D 1EME L & 526k
ﬁﬁ%%hﬁo_@;o =L BRI AT L7 i RIS IR
FIREIEBRIC L 0 . CHE TONSERICIR 2 5 = L ASREES 5 7= %58 2 BIRICRT 5. #10
T®E§%ﬁ%ﬁ%ﬁ%%é LATIRE LT,

KRBT D7 = b SRR RA A —2 0 7 OFEBRTIL, BEOEfirar —1L 2 R4y
%@iﬁﬁﬁ%mﬁ@ﬁ&%DLMZf\n%%ﬁ@&%%:&x@%ﬁ%éézkm%ﬁ
HLTW5, HECIIATEL G LN ROEME RET 5,

1  W.S. Edward et al., Astrophys. J. 810, 57 (2015).

2. C.A. Long, G. Henderson, G. E. Ewing, Chem. Phys. 2, 485 (1973).

3. K. Mizuse et al., Sci. Adv. 1, e1400185 (2015); K. Mizuse et al., J. Vis. Exp. submitted.
4.  P. M. Felker, J. Phys. Chem. 96, 7844 (1992).




2A13
FERFR T~ FITHT B L—F—FHE O R EESHIH &
R0 X BREFTBOY I 21— a v
CGRAEKBE - B OEH ffbe, K =2, Wi w2
Laser-induced optimal alignment control of asymmetric top molecules

and simulation of the time-resolved X-ray diffraction patterns
(Tohoku Univ.) OMasataka Yoshida, Yukiyoshi Ohtsuki, Hirohiko Kono

[F] BT 7T v 7 ZADOMBEX-FEL L 2 % AW, (BFRISICHE S 2 TR E D21 b,
Z R X B g O A F > 7 a v M & L“Cﬁi’%%ﬁiﬁﬂf% 5[1]. uﬁw\ 0 SR LHIE
24T O BRICREH S+ ORIIREE 2 M & b E ORI L e U, WO ERE Ty A 2B
D BT, Ay RN A R E O ZE R E E RS LT R 2 BB HIEN S 13 i B D FE LA
PV ABNOBEFNRENTH D Z ERMBILTVS]2],

RO L — P — OV XTI DA TE Y | $lENC 072 (~GVIm) O/ VA %155
TENBRGTHLEVHIFERDH D, FFTL—F— LR E AW BRSO BSIHIEITE I+
%K%ELT%@ D FELEOWE /e E OIS HFEBRNEHAE STV 53], L LIEERY 08
A, ATOZEMEFEEI S L ToF 285 8825 O i 2 HIEERL, B LT o TV
VY, %2@ M7= ORAR L LT, FERFRa~oOEET D 5 6 1 DEFFEFIZE A Z
5. 1 RGTEFIHIEIZ DN TE 2D, aT

b

[ B] ARBFZECIES00 2B, Fox NBA%E L= dEB ikl 2 = L
— g B4l ENRE L, AwXIXW% ZRRELTEICR LSO, muViEs|
EAEWEEBT L7200 L —P— LR HMEHET 5, SOICEIZAFT ¢
7 ZADEPNED 1oL U TR ASMEXREPTIZE R L, [\ 35— L [R5

WORMELOREREZ S T 21— a3 VLD ELET S, 1 SO» DIE M il

[BHEw] AT AL LT SO 73 FI, ERMRL Lo L —Y — L 22T 5, L 2ES%
E(t) = ée(t) coswt & £, Z 2T, e(t) L wl b —F— UL 2DAHER L IREE CTH 5, FIEME
i (K1) NNV ADRNTRED T MEENEING,,0,,0.LT 5L, BINESWNIENEN
c0s? 0, DIIFHE TR T 5, L —W — L 2D IRE S w X FIEGERB IREEL I LR CIEF TR &
Weh, NIV R=T EFellBLTHAS 7V EET A EnTE, RATHEALBND,

1
H=H,— —{aa cos? 6, + a; cos? 0, + a, cos? 0.} e(t)]? ()

A, Ap, QAT T Y VD a, b, c BT RIS T D, F7oHyl Field-free (23517 B [EHRD /~ 2
V=T ThY, RATHEZBND,

A+C 2B-A-C _, A-C 2)

Ho= A3+ BJ} + CJ} = == + =———Ji + —— U3 +J2)

A, B, CIIZHZE a, b, ¢ @l W OEIET ST B EESER. J2,J2,JH3 L Eh a, b, ¢ #lE » D
EBRHEEFCTHDH, EnIN =T &, BEEATHI|JKMYZREE LTRETS &, 2,120
TERNZ LD JKM)ZEFIREIZ /2 59, AK = 20BN E 5, £/-, L—HV— LRIk 5%
WA EAERIZ. AJ =0,+1,42, AK = 0,42, AM = 0D BB L HiELT 5,

SR ORFHFERITLL T O &7 /)70 Liouville FHEUC LV kKo b5,

m3m0=mm@] ®3)

ZTp(O)iE B CThod, BIEGWERKIZT 2V ARG 572012, A



BIPLBEEF 2 LT D X 2 I3 &9 5,
F = Tr[p(tf) cos?4,] (4)
:ﬂiﬁmﬁﬂq*‘Téa%@%ﬁﬁAw@%km&E%kbfwéo:@E%m%ﬁpé
Liouville HREX@)OMHGM FCTEMEIZ L VRS Z LT, b—F— UL AFEFH HRANEH X
N5,
0 = Im{Tr[Z(¢t){a, cos? 8, + a; cos? B, + a. cos? 6,.}p(t)]} (5)
7272 L Lagrange AEFRIE()ITER R LA HESLMETH Y . BEFREHE U, 0) % T
WHIEE() = UL tp) E(t)UT (L, tp) = Ut tp) cos? 0, UT(t,t) THZ BN, @y I 21—
Ta TR RSV AZROBRP O ROFMBEREZ S I 2L —va 35, 72WLATZRLF—
M—ENZRDEINT AT A RTA—=F AT v S TEICEZRND, FERPIKET HETHRY
ELUFHEZITH,
Fiz. LU Oy EGELErEifEoc /00 % VT X R SV A DEEF L 2\ %ES 5 PR IERFE 0 Bk
kLTEﬁA& VOB EY I ab— a5,

fdtﬂkwi Fn(QFu(@ Tr{cos{Q* (Ryx = Ry} ()] ®)

© CQUEEBRBTS T, £ Fy(Q, Ryl 3RO ORI
RNYBLOBEETH Y, jx(OEXBSVADNAT T v 7 A, dog/dQiE Thomson #EL O
DEGELWTE R AR L 0D, pOICkiE(by R 2L —y a U TELNTERERAT D Z LT,
B X Ao S 2 L—32 3 V21T 9,

[F5R] BRREZIE, BESESCR(B + C)DHik et LTE

D AR JE AT, 0 =26.1 ps Z VT, ¢t _Mmtbto_@
b X O L— L AW 2@, ABEE S 03 A Jj K
WEZ 1K, L—F— L2070 2% 300milcm2 & L 0.0 —— . ]
. TR, abc BRI T ENOEBIEA % 081®)
& 200)I2 T, HHAMIRBEIC BT 2HFES DTN THhD
033 THHMN, iR L—F— UL 2 Z W25 2 & Talih <cos’0.>(D
T OBIER N E 084 ETHRDHDH Z ENTE T, Kl 0.0 10500

1.54(a)
L—H—/SLR 1)
1.0+ (B#EES)

E(7) (GV/m)

<cos” 0>(1)

0.4 1

Alignment

AT a B R OBIIE SV ST B4 4 S s BEs s [©

FUo X0 BRI~ OB 2 B RIS LT 5 (X 2 g 2

©) V=Y —rLADTNE L AL BRI DEITHE LT g ﬂ)_,j

WLy Iab—va v biFoan, Bl —F—S1z2n < , , ,
FRESEZNT VT OBA S X 2@k L7 & FEETH - 0 U@mér)3 4

7. ZhEn, FmelL—F— UL 2AERIT UL AD T LT O TN l/%ff’/‘a g
AN XK OB LW DD, ()72 L —F— L 2

F70. HREZNIXH OV 2 &2 TR LT B2 BERTSEX DS S ORI R
e A EBITRT, X L ADR Fr x v —prog (@R TR OIITROMIER
keV, FEfEINEIX100 fs, (=3& 5 1ANTYEN TR, 401 O FES 716 "0
XZEh s & Le, 2O, RERAEXEREIIT RISy T O %
UGNt U TR RGMRBND Z &b, AESMD
B VERBIBICHE R DD 2 LR yinD, gw
[z k] 05 =
[1] M. P. Minitti et al., Phys. Rev. Lett. 114, 255501 (2015). I

[2] H. Abe and Y. Ohtsuki, Chem. Phys. 400, 13 (2012). o os o0 05 o
[3] J. Itatani et al., Nature 432, 867 (2004). QX(A")

[4] M. Yoshida and Y. Ohtsuki, Phys. Rev. A 90 013415 (2014). 3. [ HREZ T ORI MR X SE T e

f=1
wn
AR L]



2A14

lon-core switching in high-lying Rydberg states of XeKr

(QST-KPSI*, Univ. of Tokyo®, FUJITSU®, Nagoya Univ.”) OYuji Fukuda®, Tamas
Szidarovszky®, Masao Nakata®, Akiyoshi Hishikawa®, Kaoru Yamanouchi®

[Introduction] In the previous studies, the Rydberg states of XeRg (Rg = Ne, Ar, Kr) have
been investigated in the energy region below 80,000 cm™, where only the Rydberg levels of
Xe atom exist, and the interatomic potentials for XeRg and the predissociation dynamics were
discussed [1]. However, no information has been clarified so far regarding the highly excited
Rydberg state of XeRg in the energy region above 80,000 cm™ and below its ionization
threshold, where the Rydberg states of XeRg correlating to both the Rydberg levels of Xe and
the Rydberg levels of Rg atoms are closely located energetically, and therefore, the
predissociation involving both of the Rydberg series is expected to proceed in a complex
manner.

In the present study, the interatomic potentials and predissociation dynamics of the highly
excited Rydberg states of XeKr are studied for the first time in the energy region (93,000-
97,500 cm'1) below the ionization threshold by measuring the optical-optical double resonance
(OODR) excitation mass spectra of **Xe* and 3*Kr*, produced by the ionization of Xe™ and Kr~
fragments formed via the predissociation from the high Rydberg states Xe" Kr, where the
Rydberg states of both Xe and Kr atoms coexist. The evidence of the ion-core switching was
identified, i.e. not only (XeKr)** — Xe** + Kr but also (XeKr)** — Xe + Kr** proceeded.

[Experiment] XeKr was produced by a

A
supersonic expansion of a mixed gas of Xe, k'ZWZ A

Kr, and He into a vacuum chamber through a ymxmﬁ I xe
pulsed valve. The first dye laser (wq: @1 . o,
38,967.16 or 38,996.06 cm™') was tuned to the Kr**__ﬁ/E—:\ﬁ N
two-photon resonant vibrational levels of v T ©2

=0 (2w1=77,934.32 cm™") or v’ =2 (2w;= 7 S

77,992.12 cm'1) of an intermediate electronic e

excited state of Xe'Kr, correlated to the Xe’ '\w]

6p[5/2], state. The second dye laser (w-: S
13,000~20,000 cm™") further excited the Xe'Kr
to high-lying Rydberg states Xe Kr in the

XeKr

Fig. 1 A schematic diagram of the excitation

P process of XeKr. The dissociation fragments
energy range 93,200-97,400 cm™. The ™ and Kr* from the high Rydberg states

fragment atoms of both Xe” and Kr~ were  Xe"Krare ionized by the laser w, and the laser
probed by ionization using w, andw; lasers, i, respectively, to produce Xe" and Kr" ions.



respectively. The OODR excitation spectra ofboth "*2Xe* and ®*Kr* are recorded using a time-
of-flight mass spectrometer by scanning the wavelength of the second laser (see Fig. 1).

[Result and Discussion] As a result of the d[l,ji’l 13— —— ”ﬁ s 1:16“ 5 1§ﬁ
analysis of the OODR spectra, it is assigned [ 7 = 1i‘ TS T EY : 1:’: 1:8—1:9-:’:
that the observed two Rydberg series are

correlated to the Xe ns[3/2], states (10 <n<28) M}] L | k |

and Xe nd[7/2]; states (8 = n = 27), et

respectively, and converge to the Xe'Kr A

I, state. The interatomic potential 84K+

parameters and the quantum defects of the !

LM B e e e e B AR
96400 96500 96600 96700 96800

Wavenumber (cm™!)

high Rydberg states are evaluated (not 06300

shown). The spectroscopic dissociation

energy D, of the high Rydberg states for s-

series shows notable irregularity at » =10 due
to a perturbation from Xe~ 7s'[1/2]; state
correlating to the Kr ('Sp) + Xe"* (*P+y) limit (not
shown).

In the time-of-flight mass spectra, atomic
ions of both '*?Xe* and %Kr*, produced by
ionizing Xe" and Kr~ fragments formed via the
predissociation from the high Rydberg states
Xe"Kr, are identified, showing the evidence of
ion-core switching, i.e. both (XeKr)** — Xe** +
Kr and (XeKr)** — Xe + Kr** occurs (see Fig.
2). Moreover, it is found that ®Kr" peaks
appear in the same energy position as '*?Xe*
peaks below 96,500 cm™”, while Kr' peaks
dominate above 96,500 cm™.

From the analysis of kinetic energy release
observed in the mass peak split of the "Kr”
signal in the TOF spectra, it can be concluded

Fig. 2 The OODR mass spectra for '**Xe" and
%Kr" in an energy range 96,280-96,820 cm’
measured when XeKr was excited to v’ =0 of
the intermediate excited state of Xe Kr. The
2Xe" signal disappears, i.e. the complete ion
core switching occurs, at v° =3 vibrational
level of Xe" Kr (96,578.5 cm™) as indicated by
an arrow.

100000

XeKrt X2%,, XeKr" AL,

98000 S—
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Energy (cm
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Fig. 3 The calculated potential energy curves
(PECs) for Rydberg states of the A I3, ion
core and the X *%;, ion-core. The PEC
correlating to Xe + Kr 5s[3/2], most likely
intersects the two Rydberg-series around 3.5

A.

that ion core switching occurs because of the interaction between bound potentials of
highRydberg states Xe Kr converging to the A “I1;, state and a repulsive potential of XeKr "
correlating to the Xe ('So) + Kr~ (5s[3/2]1) limit (81,067.3 cm™).

In order to gain insight into the possible non-adiabatic processes being responsible for the
ion-core switching process, we carried out theoretical calculations, which show that the
observed energy dependence of the ion core switching ratio can be explained by the possible
mechanism of population transfer from the high-lying Rydberg states of the A 15, ion core to
that of the X*=;, ion core (see Fig. 3).
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BFERY()Z, HEBRPEZ B FHIEL L 7z Slater 175X o, TREAL, £
BERREC, 2 27—V v 7 +32 T4+ vILBRESTERTE 3[1].

w(t) = Z C,®, > W'(t) = Z (1_[ /':;‘i?) C,®,
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above-threshold ionization 2 ®» b bicik > T L Bu[EEL v 5. AL T, HTEHE
DEPLE LEBRAELZERIEICKEL 7-.
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Study of visible spectrum for NH> by cavity ring-down spectroscopy

(Graduate School of Natural Science and Technology, Okayama Univ)

Akatsuka Takahiro, Kawaguchi Kentarou, Tang Jian

(]

DIBs (I Al i3 L OSEARMERICE R S - B EAORMARREHRTHY . D%
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[1] G. H. Herbig, Astrophys. J. 331, 999 (1988).  [2] H. Tada, K. Kawaguchi, H. Izumiura,
S. Civis, and T. Sedivcova, AIP Proc. 855, pp219 (2006).  [3] S. C. Ross et al., J. Mol.
Spectrosc. 129, 436 (1988).  [4] I. Hadj Bachir et al., J. Mol. Spectrosc. 193, 326 (1999).
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Precise determination of the isotopic ratios of HC:N
in the massive star-forming region Sgr B2(M)
(Tokyo Univ. of Science,! Nihon Univ.,2 Sophia Univ.,3
Gunma Univ.,* National Chiao Tung Univ.?)
OTakahiro Oyama,! Rin Abe,! Ayane Miyazaki,! Mitsunori Araki,! Shuro Takano,?
Nobuhiko Kuze,? Yoshihiro Sumiyoshi,* Koichi Tsukiyama,! Yasuki Endo?
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I EFEBEEN, 163K, 1.6 X 10Y° cm2 L RFE o7, 22T, BB -E—A > MIWEIL
TWAHERRE, 3.73172D ICEE L7- 3, =>d 1BC FMARERSBIH EN7-0l%, J=10-9 &
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X 2. fRENEIEIRBED IR X A ¥ 7 T
L FEIREED 7 1 v ME A DOZED /N
SVWOTHER>TRZ 5,
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Zoix, UN BEO BN BT oERBROEE < HCCCISN
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TRELBRDLZEDIMBINTWDS 67, Ll R ﬂ*é /
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BN [FINAARFE O EfE 2R BT — 2 23 2 @ﬁﬁi‘jZ“C/J\f; A\
WEBEEEZ bR s, SEomngEer, weN D 00 , ,
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Detection of long carbon chains CH3CCCCH, CgH, I-CsH2 and C7H
in the low-mass star forming region L1527
(Tokyo Univ. of Science,! Nihon Univ.,2 RIKEN,? Univ. of Tokyo,* Sophia Univ.®)
OMitsunori Araki,* Shuro Takano,> Nami Sakai,® Satoshi Yamamoto,* Takahiro Oyama,’
Nobuhiko Kuze,> Koichi Tsukiyama®
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