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interaction term of the Hamiltonian. Proposals
and measurements performed' ' to settle these
questions have all concentrated on the behavior
of the absorption of two laser photons.

We would like to report results of a differ-
ent experimental approach to the problem, name-

ly, that of two-photon spectroscopy. " A Nd

laser source used in combination with a flash-
tube source of variable photon energy allowed
one to investigate the two-photon spectrum from
3.20 to 4.25 eV by directly measuring the ab-
sorption of light of the variable source during
the laser burst. Figure 1 shows the coincidence
of the two-photon absorption signal with the
laser pulse. As shown, a particularly good
signal-to-noise ratio was achieved through a
setup improved over previously used appara-
tus." Important changes in the earlier appa-
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FIG. 1. Coincidence of the laser signal (lower trace)
and the two-photon absorption signal (upper trace).
Absorption gives rise to an upward signal on the oscil-
loscope.
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e first observation of two-photon ratus include the following: (a) An additional
two red ruby photons in anthra- monochromator was placed between the high-
ystals'&' a lively debate has de- intensity flash tube (variable source) and the
the nature of the transition and sample to avoid a population of the triplet state

cited state involved. Assuming of the anthracene; (b) the intensity of the flash
ved effect was due to a second- tube output was greatly enhanced by decreas-
transition it was suggested that ing the pulse duration from 1 msec to 50 p.sec,

nic state of even parity' or (2) a a delay line being used to assure the proper
of even parity'&~ existed in the timing of the laser pulse with the maximum

on energies of twice the ruby- output of the flash-tube pulse; (c) the plane
nergy. Alternatively it was pro- of polarization of the laser source could be

e effect was caused b the A A) turned by 90' using a crystalline quartz rotor,
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5 eV, however. On the other hand, the final
states might be vibronic states. Their ener-
gy position arises then from a, combination of
odd-parity electronic states and odd-parity
vibrations. The well-known electronic states
at 25 300 em ' (3.13 eV) as well as a, state of

B3u symmetry in the molecule, '6 calculated
by Pariser, '4 are candidates.
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FIG. 3. The absorption constant K (calculated from
the results of Fig. 2) is here multiplied by I =n(EGI
—hv~) /hv„using values of the electronic transition
energies of the Au andgu ve s of Ref. 19 or EGI
(EGI =3.1255 eV for type-I spectra and EGI= 3.1526 eV
for type-II spectra).
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