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VU arERERET D EEEROMTEMARIESE . ZHUSR D 2 B 2o iE BB O B A3 K
HENTWS, HEWEOHAEERENMM LI AL v F o 7R ERBEED . AL v F o ZITGH
AIRE 7 N B B R TE D RB I N TN D, K E X ot & LT~ 7 agENZE(LT 25
B Th 5 FHEMBBILE OBEERIGEN & — T TEEORERERERT 2 &\ D @Rk
DD BRI ORI E ) CEMERRER AL v F U T T AL ANEIEHATE D EWIFF STV D,
JEEEMERIL, MOEF AR CE A& FAHEEROIZ S S BAERWEICB N TE A
S TW5,

HHEEM BB AREDO-TTF)PFs (EDO-TTF: ethylenedioxy-tetrathiafulvalene)iZ. 55EAHEE2M'E
DRI T HRHZERDOBEEIOFERN T D NFEREE LR~ T Z el mbohTng, 20
WHEILE 510 EDO-TTF 4+ & PFe 7 =4 L i MR S D BT O A 8K TH 5,
ftem P CIEXEmE RO EDO-TTF [ InfliE 4/ L CHblE L Tk b | R nE A ) N N —RIci 72 &
FIREL 2> TS, 280 K X VKIRTIE, EFHMHAEMEN L E & THAEEMRIZ L > T EDO-TTF
WEAR BICHR—ANRTEL. BA A2 GD & o 5r+(0043(0,+1,+1,00 (LL#(0110) & B5EE) o

E WA TEBRBRFRAERAIR L 72 5, 20 K 9IRS BAELY % & > (EDO-TTF)2PFe D iz A
2K LTI 217 5 & (0110022 5(1010) &\ 9 ARSI S 7 — 0 DZEAKIZ & & AW e E s B
(22T %, (EDO-TTF)2PFs \Z 81 B Bl HIE R 1L 2 T 100 fs FRE DSV AMED T & %7 7
A7 L—F—ZFH LTINS TER, KFHEMOERBFESS FRIREIO ¥ A F X 7 X %48
T DIIEA T TH D, EEO L —F—HIMORRERIZ L bV, H UL Z{EORRIR T o 5 Nt ES D
EEEINCILE T 2207 = 5 MR OIEFIZEH N L —HF— L ZADFREA L AR L 2o TV D3, En L
— P —HIR RN L SNDTZOMERFA~DIGHIIRIZITD 2, ZOTDARFRTIE, KA 7
D L—H =L 2 % AW T(EDO-TTF):2PFe (2351 % i & AR R O #1H1E R 4 8L L 7=,
MREREYEL SV ANEDHATIX, FH V7 74 7T HAEHEE L —Y— (800 nm, 120 fs, 1 kHz) %
BRELTEOHNEFHA L, L= —0OH % 2.0atm ® Kr TAZEHALTZFET 7 A4 X—~LiE
AL, BOMHEEFDRICL > TREEL L, GohEmElti =doaF v —7I 7 —%2HW\T
DEMEE B Z RN L — = SV A ERME LTz, SO v ADRHIEIL 12 fs T, @ELORE)
4.5 A S 35, 3B O (EDO-TTF)2PFs Hifkidh X, EDO-TTF & PFe & =% / —/L i CEMFRL
THZELICL s TER LT, BONIHERITY 744 A%y M E 25 KIZHATL T\ 5, FEH
SR RPETIZ, L= — UL R B E—LAR T v X =2 Lo T 2o mE L, ke z
T 2R 7, KEEBEET 27 e —7 e LTHW, EEERICBIT 5 L—%—3%oD




I ITZENEI 8.5 mdlem2, 0.9 mdlem?2 TH D, iz, WHEILZED 5L EDO-TTF 41 OfgfE Fmlic
%t L CEATE Lz,

Bonic b —9—rr 2% O T(EDO-TTF)2PFs O KR A2 H1IE L2 fER, 1.59 eV LV X
TR —DOFEIR CII R OB 1.59 eV LLEOFER CII SR OBMBN BN S iz, KEROE
fEid, KR E % D2 L & ZDHDOEAN 7 = b NP OIERCH RN SR> TV D, %EIINE
K DRFFE DO WE R 53 iR RE TIIBLIN T & e hr o o AFHEMOERICHIET 2 b D TH D, T b DREHET
77 7 A TG ORI K o TR S HE I EFF RO AR 40fs THDH Z ENHH
eI ot HFHEAA DA SR EMBENC L > TREDHA LD L, EBRMOE DN
REERIZ N LY bR, M BRBENRE TIE2R < JBREIC & b ) BEEZ LA ERF R O 4
FRIFFZRE L TWD Z EZRIBL TN D,

Flo. KENFEZEORM 7 v 7 7 A4 LB T, @R/ X —1 T A OREHE T B A5 5058l
Ihiz, ZORFIFNFEEMTIT R, BEREBO I — L U AN ZROIEFIEBRIC L - TEN
ZbOThD, FRTHEONIZIE — L v AOFERMRITREICIZ L A CRFEET 22 fs BETH-
Too 2O EIF, HFEHEBROEANINCB N TEFHOBENEZH 2 L 2R L TN D,

ARMOEENLHLNERolzab — L AZFIH LT, 229V AEIC X 2 XFEEMIEE O 2
E— LY Ml Z T, L= — UL R ERHEIREED 2 b — L AP RENAR & SORAAR O B HR 28
bzt 3 % & RNA O AR E S SARNZEL L TR Y 200 fs 12817 D KA RLOLEEND 17%
ONFEAN 2 — L > M SNz Z EBRH LN ol
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Information processing technologies based on semiconductors will shortly reach its
fundamental limit. Photoswitching devices can possibly replace this problem. Drastic and
ultrafast changes in properties of the materials are necessary for their application in all-optical ultrafast
photoswitching. Photoinduced phase transition is one of the candidates for ultrafast photoswitching. In this
study, the initial photoinduced dynamics in (EDO-TTF),PFs, which exhibits the unique photoinduced phase
transition, has been investigated using a compressed 12 fs optical pulse. A time constant of ~40 fs is
determined for the formation of the charge disproportionate (1010) state from the CT2 state generated by
photoexcitation. Immediately before the photoinduced state formation, the coherence of the
electron—phonon coupled precursor state can be observed as a negative delay signal. Here the coherence
decays with a time constant of ~22 fs accompanied with a 38 THz phonon oscillation. The oscillation is
assigned to the C=C intramolecular vibrations that are sensitive to the charge of EDO-TTF molecules. To
the best of our knowledge, this is the first clear observation of the formation process of the photoinduced
phase including electronic coherence; thus, the results are suitable for theoretical investigation. By utilizing
this unique and anomalous long quantum coherence for a strongly correlated material, approximately 17%
of the photoinduced phase density was successfully controlled using a relative-phase-controlled pulse pair.
Our study extends the advancement for the development of all-optical control of electronic and magnetic

phases in strongly correlated materials within few femtoseconds.
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