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[ Abstract] We theoretically investigate internal conversion processes of a photoexcited
molecule in a condensed phase. The molecular system is described by two-dimensional
adiabatic ground and excited potential energy surfaces that are coupled to heat baths. We
guantify the role of conical intersection (Cl) and avoided crossing (AC) in the PESs in
dissipative environments by simulating the time evolution of wavepackets to compute the
lifetime of the excited wavepacket, yield of the product, and adiabatic electronic coherence. For
this purpose, we employ the multi-state quantum Fokker-Planck equation (MSQFPE) for a two-
dimensional Wigner space utilizing the Wigner-Moyal expansion for the potential term and the
Brinkman hierarchy expression for the momentum. We find that the calculated results are
significantly different between the Cl and AC cases due to the transition in the tuning mode and
vibrational motion in the coupling mode.

[F] AT v v Lx L ¥ —hif(Potential Energy Surface; PES) ™ F #42 7%(Conical
Intersection; Cl)% i 2 WL 1 - IRENOBEEKIE X A 7 I 7 ADFE L LT
MEAS HOWBNAMETH Y . EBROMIRITIHB DN THEICS LS, £72 Cl OFFRE
PEDS S FRGRAVER O & L TR SN TV D [1], L LR B, Cl b D WIdsEss
7=(Avoided Crossing; AC) & L TENZEIIEZ DML D & HAERI 72 DI E v H
ZLIZONT, FRCHUR T COMEHTH £ VIThh TV, Fex ITBREE O EiRARR
I PSEIR I B W TE PR R O 20 H R BEMIC iR < 2 & Chfit SRk
WA T A%FHE L, Cl & AC DET IOV TR EMCIEREBGER IC L 5%k
ET XX —DIE~ONAL, EF 2t —L U AR AR HEE LT, Z OFEE S M
RAEDEE Z#Em T D,

[FiE (FEiR)] EEHOREBGEREER COBFEREZRDH S v, ZHENE
- Fokker-Planck J7 2= (MSQFPE) [2] D% H HE~DILIEEIT > 72, %@ﬁ% ELT
ZYENINAHZE R DB I R OEE I LA T @jﬁaﬁfua WENDZ &b,

9] 9]
S W(B,3,0) = Zwspsaq W(5,3,0) == [U(D) *W(5,4,0) ~W(5,3,0 » U@

ot
Zfs o (ps ﬁf;lws 6?05) W@, 4,0

ZT, W(ﬁ,c?,t) ILBBILE % YR Wigner 5 ARR%. U(§) 1EBEKRT v v
/v Qs+ Ps Ws. (¢ IFTFNEN s TZHOHHEOMR UL, HLEAER &, KE)
AW, BRI Th D, £, += expli(Xs 0y, 0p, — 0g,0p,)/2] I+ Moyal fi i D |
B = 1/kgT 1 TFRECTH D, Z D% HHESMENE O E FEMEITHE Z E1TR



HECTH DT, EENE ST D44 D Hermite #%EEBH (Brinkman #75)<X° Moyal f7D
AR TOFTHEIY 70 & 28 A U THRE-IFE D 21TV 45 % OIREZ| TWr VR R IZ 228t
T2 & THEAEE LOBFRIROKMEREZ I I 2L —ra T 52 ERAET
b, ZOFEmEXLOL D e NEERBO #1720k A2 RBLL7Z Cl €7 /L -AC
ETMCEA L, BEFEG DO NRTA—F 2SR N LR E A F I 7 A - hildik
REDFfy « B E  E B R L =R E2HE L TREOERICL 2 EB(L &R
D

[ER-ZL] RO 2 21277, X 2(1.a) (ZxF/FESFRZ: ClE T /L (CI0/CIL)
IZBWT, Cl S L PES OZEE M & OIREEA 2 S 7203 5 i RRE D FHay & H
MWAbFEE 7oy LD THD, ZIITH L, 2(i.0)I XX FRIFEXFR AC BTV
(ACO/ACL)IZEB W THWIEE S RE 2 2L IR N 67y FLIZbDTH D, B
ZEIZCIOET LV TORERIT ACOACL ET /L EIRIZFEEEOZFEEN R 55, Z i,
Cl Zi@ L7-NEbisH & VS S 20395y AC I L 2 NERIEH IR U X 9 e 2@ & 7
STEY, Cl L) PES OEEMNRE 2L — g &4 F I 7 ACITERMEN
TWARNWZEERLTWS, THICHL CIL DX 5 72FEx#r7e PES #iEDET /LT
IZ. PES OEANSAE U ROER & Cl SfHEOREEIC LV EENED X 4 I v
TTClZBNAPPRERINDTZD, ME TR Z#h%a RETnb, ZiuCl
D TE] EWHOMENESBNERTHY . 20X 9 R ROEBOFEMI KA
AERM A ZHZRT AT AC IZEASNWEEFT AL TIERL Cl 2EZZ D0 ERDH D
Z & ERT, MUz 230). 23D X DKL A F I T A - 3k — L RAORIEE
ZHETHZE T, ERROCIOET LD L HIT AC & BMALOFE R TR TE 20 &
IRGAETH, FE— FNOEB = XL X —~DSECHEE a2t — L U ZADHEET
T O RERN R OND Z & 2R LT [3].

(i.a) oo - (i)
09 | A cno—
% 08 [
3
= 07}
06 -
16000 1/ 05
14,000 X 150 200 250 300 350 400 450 500 550
< 12,000 - Lifetime 7¢ / fs
\ia-\mooo 3 (i,b) ; —
56 8000 - , ACO - --
g L 09 | & .
5 6000
4,000 s sl
2,000 z
0 =07t
06
05
150 200 250 300 350 400 450 500 550
Lifetime 7 / fs
Fig. 1. Amodel PES for CI. Fig. 2. Results of simulations.
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