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Double resonance facilitated decomposition of emission spectra
(Kitasato Univ.) Ryota Kato, Haruki Ishikawa

In the present study, we applied the double-resonance technique to resolve the overlapped emission spectra.
With a proper selection of the IR wavenumbers, we can label the population of the certain species by the IR
excitation. Thus, we can obtain the emission spectra of labeled species by subtracting the emission spectra
with IR labeling from that without IR. In the present study, we chose the charge-transfer (CT) emission
spectra of cyanophenyldisilane (CPDS) -water cluster as a test system. It is known that two distinct CT
states are sequentially produced in its CT process. As expected, we have succeeded in resolving the CT
emission spectra of CPDS-water cluster by the double resonance facilitated decomposition technique. We
also applied this technique to the CT emission of CPDS-water 1:2 cluster. The result indicates that there is

an equilibrium process between two CT states in the case of the 1:2 cluster.

(7] BhEREE Tl 2 2 7' r M U BEISUGREMBEI RIS AT 5 ETat A2 i
exlelflad 52, FFICEETH D, EHOMERESCH TEABEGT25612F, Th
[CHRT DEBDOEIN AT MAPER > TR SN D, KRB TOFEM R ERE 1S 2
7DITE, ZOBERSTENART MVOSMENLEEND, “HILESEEITKH O A~y
NN BRFEDACFFEZ B, FET DRI FIETH D, €2 THRAIE, BERIN S
WiEE IS LEIEART NV EGIRT D HiEEER Lo, EOS TRF RS IZB8WTp -
VT )T 2= R B AT YT (CPDS)-H0 1:1 7 T A X — | L
—¥ERE L/Z[1], CPDS-H,0 7 7 A% —I%, Wb D%, SifkfiE
6 2 FEFEO CTIRHE (CT1, CT2) DBRHNZAERT H[2]43, 2 2D CT
WS OHLITI N SN TE LT, ZORITIAMETER LIZHNED
TRAEIZIE LT 50 ABFIE T, JITEIROUGEEAT ) & £ IS, CPDSHO e o
12 752X —DOREBIT>12DT, ZOFEEHET 5, 7 TAL—
[528%] CPDS-H:0 7 7 A% — % BlCHIEA X — L 2T 5, Kbz L0 Ak L7z Sk
YHIRRAIZ 2 50 CTIRAE (CTL B X ONCT2) NERKT %, @H, CTIRENESCHIC
2728, CTLHRAEE CT2 JREND DHONER ST AT FANBIHIS D, ZZ T,
CT2 RAEDIEMERINER &2 F VT L7356 (ZNE RN T ~L3 5 & L5, IREIhEIR
BB D OEEESIBARIZ LD CT2REN S OFHNBE DLW T D, LIehR->T, 4T
IWLTENART ML ETUVBELOBDEDEEEDHE, CT2 RENDLDENART ML
BEOND, SDHIZZDAXRT MVITEEIR A — V)T T, JTDANRT ML & DEZI




% & CTLIREED DL DWNART MV EHFD Z LN TE D,

EBI, BEMOSCHRIC & 2 0 B e A7 B V[3] & iBIEARI AT ML) DRIE A
HEDETToTe, ZHNETIEHRIATAHY LR LD 2 DDORAT ML E R 2 ITHIE LT
WA, AENTEEAN L —F —% 10 Hz, oL —Y—% 5Hz THRE L, > a v MRS
NNVDORWDER LD Z LT, RFHOFERFMME(LORELEET H X oI,

(G & B22] [} 1(a) 1 CT2 IREED Ky
O OH {H#EHREN S > K& W2 ARjG T~z
FOELNTEANRY MVER LI, 2T
CT2 IREEMN B DH N ALY ML ZEFEL T
%o B 1(b)IZ1E CT1 KD K > OH i
N RTTW LT ART MvERLIE, 200 L N
T CT2 4REEZS CTLREEMN SRR SN 5 72 (b)
W, CTLKREE CT2 HREBOHENER ST
AT RJVIZIp 5 TWND, 2 DD AT RL
I% 26000 cm™ X O REEAM D AT RV
W= L TnWb7e, ZofEki: CT2 &
HDOHDOFEEEZ, MEOEZEDHZ L
T, K LC)IZR L2 X H I CTLIREED S Dt
WA SV GIRET D Z LI LT,

ZOFRERICE D EFIEORIENT A7 e
DT, WIZ CPDS-(H0), 7 7 A X — TR Tk

(a) CT25 <)L (On - Off)

CT2EHXDH

CT15 <L (On - Off)
CT1H# % + CT2H K

Intensity (arb.)

(b) - (a) ERRY kL

ZWM L7Z, CPDS-(H0) 7 7 A X —IZH\> CT1#HEDH
THIBERIMFZZIZ LD 22D CTIREEDLE LI I
24000 28000 32000 36000

EPFEB SN TVDD, BRI TH LM E

) INZER DR SHE ~[4], 3 #

D TR DO ARHITE STV [4], R H1 CPDS-H0 7 5 %5 —EHA<s b

R CIR AR D A, FEROFE, FIT LD (2)CT2 7L, (b)CTL 7MLV BTz AL
i R . 7 bl (€) (@) & (D)DFE AT kb, 35500cm {+f T

AICENBRENBNSTTD, CPDS- 5wy 157 b ) 1T HEAIOHB T 5.,

(H0) 7 7 A4 —"ClL, 2 20 CT {RIEDF-

BRRIEIC & D ATHEME IR S D,

[#EE] CPDS itk & ZHRHN 2 72 T2 BB AUR MR BRI R B L £

Wavenumber / cm”

[1] fnfgER, F)IFRME 55 9 |57l 5mea 2015 4A001.
[2] H. Ishikawa et al. Chem. Phys. Phys. Chem. 9, 117 (2007).

[3] H. Ishikawa et al. J. Phys. Chem. A 107, 10781 (2003).

[4] M. Sugiyama et al. J. Phys. Chem. A 112, 1168 (2008).



