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UV irradiation and infrared observation of sulfur dioxide clusters and solids at
cryogenic temperature
:Spectral simulations by using DFTB method
(AIST?, Nagoya Univ.?) Fumiyuki Ito?, Shohei Neghishi®, Ryoichi Koga®, Yasuhiro Hirahara®

In the last symposium we presented the results of infrared observation of SO, solid and clusters
irradiated by UV laser (266—-310 nm) at 30—-80 K. The spectral signatures at 1385 and 1411
cm™ clearly indicated the production of SOs;, suggesting a concerted reaction mechanism
following photo-excitation below dissociation limit of SO, molecule. In the present work, we
simulated vibrational spectra of (SOz), at global minima for singlet and triplet states, and
compared them with observed spectra. The bifurcation of the degenerate SOj; stretching vs
mode by SO, solvation was well reproduced by these calculations.

(]
BREXREDHEAARBIEITHZHILIRE (SO ORIELFERE EFRERIEYDERIC
BT 2R EFT51:=H. BEEEFHETTD SO, SEARDKEBHEEREZTo-, TOREER.
1385 cm™ & 1411 ecm ICHEMDRINEERE L. =BRILTHRE SO; DIEEIRE) vi/\> FEIR
BLT1z, SO DEBERFALUTDENLT SO HNERT HEMN L. SO, EEARATOHEN
RIS ENT [1], SOs vi/\Y FORREIL SO AD SO, D “TAIEM” ITKHEER DL
n5H., EEROBECEATIMRIELNATE LT, RFIZERT HED SO KERAEISH
BN ERICOVWTHREATH S, SO EEERICDONTIEZEAR(SO.)., DFEEA FTMW 573
RETHLNTULWADH [2]T. KREWI S RA—IZDWTIHFHEEHAESLGTIATL
5NDHTHS [3]o
AHMETIE. (SO2) (n=2-10)IZDULVT. FXERMIZ EAEI%E DFTB & minima-hopping 7
LWIYXLEHAEDLEL-RREREE (GM) DERZTL. EERKES UL LESE
DY SR —HEEICEATIMEEIToI-DT. TOR/RIZTOVWTHRET 5,

(5t&]
(SO2)n (n=2-10) GM DMNHAEIL 5 F HiGiE [41& artificial bee colony (ABC) 7J)L3 1) XL
[Bl1ZMAEHLETRDHIz, Fon-HEELN L. EFFHE Y 7 b CP2K [6]Z AL\, DFTB
i& [71& minima-hopping 7L 1) XL [B]##A#EHE. EEKED(SO) DREEEES
BHLI-, ABHEDY SR EI—DEEFX., ZFIEBREDSO,), DEREHETHLTES
EREL, BoN-REEFBEICH LIREIFHEZITL. ART MLOYZaL—Y 3 Ui
BEBAILEFNARY MLOLEZE1To 1=,

(458 & &)

Bonf=SO0 7 SR Z—DEBEDHHIILLTDOEY,

- HEIREE : n=1~4 [TDWTIEKI TR 2 —DEEE UL, n=5[XFEF I v FRETK
DS5RA—D GMQIEIFERL >TWS I EhhMnd, ZEADEEX FTMW THLONT-1E
EE—HT D, BHMOEE [3]&Ya2/\Y FTHIFELASTL,

- ZEIEKEE: SO3& SOEEH. >3 TIEIA LA SO, D “HBIEM” THEEIh-HEE



[ZE-oTWLWd (B1),
2[C=FIEKED SO2 V SR F—DIREARY LD 2 aL—2 3 VERETRT,
SOs D vaE— FA SO D “BEM” K> THRT HENTREIN, PHROFHEE (=10 D
HmE42cem’) [EFEBRE26cm' EXHHIEL. 2DDE—V DRELLERETBRT H5EN
Hnd, —H SO DIREBEAE (X/IME <, BBITEHEMN>z[RE & L TIE reasonable TH 5.
(%]
AHRIL. BK-ERATSIAT7UORABED—RE L THERSN-HRAME [HRERLELDOD
EREFRNDKICEIRGERAXRBIRELZSTOMEEA] O—EELTiThhl-, EDOHERES
HET. WXELTHRREINTLS [10],
(3Z7K)
[1] 5 22 @S FRARE. L17(2022).
[2] Taleb-Bendiab et al. J. Chem. Phys. 94, 6956 (1991).
[3] Venkataramanan, Struct. Chem. 33, 179 (2022).
[4] Ribeiro, J. Phys. Chem. B110, 8789 (2006).
[5] Zhang, Dolg, Phys. Chem. Chem. Phys. 18, 3003 (2016).
[6] Kuehne et al., J. Chem.
Phys. 152, 194103 (2001).
[7] Niehaus et al., J. Mol.
Struct. (THEOCHEM) 541, Q\ 7 e Q
185 (2001). & odiPPC N { -~ By
[8] Goedecker, J. Chem. r. 1’) 'f 3‘ f/ 0
Phys. 120, 9911 (2004). ‘) )

triplet

[9] Gadre et al., Chem. Rev. 1 n=2 3 4
114, 12132 (2014). ’ ?
[10] Ito et al., Chem. Phys. Q- A I.rji::u
"J__ ' S~ : N
Lett. 829, 140742 (2023). e "f"f,r:a
J‘ '&__';,./'
5 6
Obs.
F
! o
! M ;




