B &S 171160

MEBRLRBEE
(EFEHRFAEMOREEARARREBET —4N—R - BHER)

BT 3| RRBERA ATV A REERNEES % 28
(FI0) s I UGN EERWEERS FORELL D FREIBEERDAZEA
Eﬁ%?_ﬂ;;) r Imaging-based spectroscopic study on nitrogen-related intermolecular interactions
E{f& haht cc | #) =X+ 2) o MEEME - 2017 ~ 2018 #
%
s E¥ cs | KE BX MEFE v 20184
=4
# | 0-vF cz | Mizuse Kenta Sead e b 5k YN
MERKEKRE oo - s
M - gy | R LRAT B

BIE ea (600 F~800 FFIREICFEDHTIEELY, )

BRI M EERAZI 70 2aty 72T 5720, KR OEFES T 2 BIE(N):.
Xl L, AR L OV FRREE R OBE B2 B 27 -7, 22T, (N2 i&, HIERKZH OF
HAEHAB LRI ZFfE T 5 9 2 THEERZTHHN, TR B IMNT E A LN,
CIE TN CTREEE STE 7, AR TR, ERAERKICT v #ELafR A, Bl
DFFEICE DR VWBRENAIRER 7 —a VIBERE WS Z L TR A A F 3 7 20 EEFEMBN 21T -
Too B L7z (NT A —%) ORFRPFEEICIZ, i 100ps OFHE ZRN T oZ2V H bt TED |
ZOREE R L —2AD 7 — U ZZEHIZ LD . (N) DIREYEHZA T ML OFFIZIZ LD TR LT, 8l
P STl T 2 — 2 OELIF TN WE%OFENTH Y . @EELREGRREL N D 22, EH
PEOBINATEE & 72> TV D, WHAERIZOWTE 2I1E, Bt/ OV 2 (CHERINE 30 s FRE D b 0 & v
%2 LT, B HCGEE 10THz (~300cm™)LL L& B X—TE 572, Alal, [R50 & 73 595 1 MR8
(~30cm™) ICHET 2 EAME LT D Z LN TE 2, AFIED X 9 2R MER Y G B T 5 B £
SfREEIX. WERM oW TH L0, JFEAIC ERN <, Fl 2 ITAZEICB T, 5 ns DX A F
27 ZAME T, (N2)2 DIEIEESY 2143 72 200 MHz O JH #$ fiffe & ik L T\ b, & 512, Ak X
IR EN R OEHRE L LI =7 OIRBEEITH Z LT, BEREHR S (MR 2kET
LI ENTE, BrPEOFEIENRTRENTZLDOLEEZ TN,

F—T—F ra S FREEEER Tz LMEE DFEFAFIVR DFISRE—

(UTFIFEALGWTSES, )

BhRBA -8 Ta

MEREES an

MEEEES Ac

&S

_1_




REXE (COMBERRLFHME - IECODWVTRAL TS, )

swiEsgee | Visualizing rotational wave functions of electronically excited nitric oxide molecules
2t by using an ion imaging technique
o EEL oA | Mizuse K. et al. | #554 cc | Phys. Chem. Chem. Phys.
R— aF 3303~3309 FAITHE e |2 0 1 8 &5 6D 20
Fpitoiles
H
NEZTEY S o
STy
R—T GF ~ FITHE o &5 6D
Frop it oiles
M
L | EEE o #HA oo
Rty
R—T GF ~ FITHE o &5 ap
EEA HA
g | BE o
HhRE HB FATHE HO A=Y HE
EEA HA
= E4L Hc
HiRE He FEATH HD A -y HE
FRXHEE ez

Nitrogen is a homonuclear diatomic molecule and then, rotational and vibrational transitions in the microwave
to infrared region are generally forbidden. However, when the nitrogen interacts with the surrounding molecule,
transitions due to the induced-dipole arise. Because nitrogen is the major component of the Earth’s atmosphere,
such a weak effect plays a significant role in the energy balance of the Earth (greenhouse effect). In this regard,
intermolecular interaction between two nitrogen molecules is of great importance in atmospheric chemistry.

To understand the nature of the interaction, spectroscopic study on molecular clusters in the gas phase is one
of the powerful approaches. For the nitrogen case, however, due to their spectroscopic inactivity, spectroscopic
investigations have been rare. Therefore, no direct information on the structure and intermolecular potential has
been obtained.

In this study, we developed a hew method to probe the structure and dynamics of the nitrogen dimer by using
a time-domain approach. We carried out a femtosecond impulsive rotational/vibrational Raman excitation
pump- Coulomb explosion imaging probe experiment. Because dipole transitions of the nitrogen dimer would
be weak, we focused on the Raman process. Imaging probe gives us instantaneous structural/ spatial
information. We also constructed a long optical delay and achieved 200 MHz resolution in the present
time-domain spectroscopy.

In the observed time-dependence of the image parameters, revival structures with a ~230 ps period can be
seen. This period corresponds to 2B, where B is the rotational constant. From this spectroscopic data, the
intermolecular distance of the nitrogen dimer was estimated to be 405.4 pm. This is the first direct structural
information of nitrogen molecular aggregates.




