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Determination of Binding Energies in Benzene-hydrogen Clusters

using 2-color Laser lonization
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[ Abstract] We measured ionization threshold and dissociation threshold of benzene—
hydrogen van der Waals clusters [Bz—(Hz), (n = 1 — 3)] using a two-color resonant laser
ionization technique. The binding energies for Bz—(Hz), — Bz—(H2),-1 + H> were determined
from threshold values. The binding energies of Bz-Hz and Bz—(H:)2 in the So state are 306 + 11
cm! and 323 + 12 em™!, respectively. On the other hand, the binding energy of Bz—(Hz)3 (190
+ 60 cm!) is about 100 cm™! smaller than these of n = 1 and n = 2. The trend of the binding
energies is well correlated with the reported structure of Bz—(Hz).

[F] SERACEY OS5 5 FRIAHEAERIIRE X R0 BHICB W TEETH Y, ﬁ
FIROBR/NNL THL R B BERERLETDH T 7 TNV T— VAT T AH —
ﬁ%&%fwkﬁé WMHFFERTIE, NP — m%&ﬁx&~m4m»m—p$@

IIFRBE YEIIEC X D E DO EITAED LTV D [1], KFEITEEX 7200 FOHF TH I
%@%LT%@Dﬁ%@ﬁmﬁw ABEEND/NI N E WD R ORI R A FF O
72, HEREOMABERITEBED, AIFETIH, XBr—KES T A X —Bz-
(Ho)n (n=1-3)DA A2t L EVWMER L OEEE L X VWEZHIET 5 Z & TRa= RV
X —Z2RE LT,

[EEBRFIE] 2 6OREL -V —0ODOHIINOE IRETHE o1, o & Vs 2

WL ——A T M ZITV, Bz—(Ho), DA A AL L &V MEIS K OWREE L & Uil 2 3l
E LT, WY o OFREEZET T AX—FD S| « S 60 IEBICEET HZ & T, FF
EDY T AL —FEORHETIRENTIE Uiz, St TA A1 o 251352 LT
A T ACHRMBIB LT T 7 A A Ao Akt a2 57,

KD TAK—FRIIN B & He/H BB T ATHRIRL, 7OV AL T2 Xy B2EfE
Hhi ﬂ,éﬁjﬁ“é ZETAEMLTE, ERROFEIZIVA T AL LT T A F —E A TR
TE B HTeil Lo TEE®ER L, ARA 4> Bz-(H)"' & 77 7 A bA A Bz
(Ha)no1" 2 [RIFRF LB L 72

[#ER & EZ2] Figl (X Vo —KkFEZ T AZ—Bz-H, D(a)A A AbLEhR#R & (b)
T IR A F R AR, A A AR OSE D H AV Bk 2 TN
BN IIETCTHEMR 7 v L, TOREEA T AL LEVEE L, FKICLTTZ
T A M F U ERRHAR D OB L SVMEZIRE LT, 22 TO)D AT ML TR
Bz KD Bz A F kB0 7 7T 70 K BIOL—Y—EDORERIEIEDH
ExZ1T-o 72,



RO FIETROTZA A b L& WMER L OYWERE L & W EZ AW T, Fig2 (1277
TRNVX =P A T ADLREAETFRNVTX—ZRE LTz, Bz-(H)a BT DA 4 b L&
UME & RBE L Z WED DA A UARIREEDOFE A =K L F —Do(lon) TH 5, £7- Bz
(Ho)n (23T DB L & WM & Bz—(Ha)wt DA A A= RV X —IE(n-1) & DFEENFLEAR
REDOREG = RNV X—Do(So) & 72D, F—hEIREDFES = RV —Do(S1)IE. Do(S1) =
E(n-1) + Do(So) — w1 WCXoTRkdbND, ZZ2TOD E(m-1)I%, Bz—(H2)ua @ Si < So
60! FhEL =R F—Th 5, UL EXVIRE SN Bz(Ho)w (n=1-3)DfEG TR F—
% Table.1 2757,

- = = 7 lon
(a)
IE(n-1)
— — S
/ 1
E(n-1)
(b)
_ - S
> 0
74500 74600 74700 74800 74900 75000 0 Bz-(H,), Bz-(H,), , + H,
Wavenumber (cm”)
Fig.1 (a) Tonization efficiency spectrum, Fig.2 Energy correlation diagram in Bz—(H.),

(b) Fragment ion appearance spectrum of Bz—H,. for binding energy determination.
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