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(University of Pennsylvania)

=B = New Non-Linear Resonant Effects in Multievel System

BE:

We introduce a new technique for the study of excited
state spectra. The method relies on the fully resonant
coherent Stokes light generation which is shown to display
peaks at excited state vibrational intervals even though there
is no population in these levels. The spectra that can be ob-
tained of the excited states are free from electronic dephas-
ing and can be used to clarify congested spectra of molecules
in all media.

Coherent Stokes generation was explored as a means to
in investigate vibrational dephasing in both the ground state and
first excited singlet state of pentacene in benzoic acid. The
dephasing induced coherent emission (DICE) was used to ob-
tain the ground and excited state Raman linewidths between
1.6 K and 200 K. The broadening for both modes displayed
an Arrhenius energy of 200 em™ L.

A difference frequency resonance has been observed for
the 747cm ™! vibration in the first excited singlet state of
pentacene in benzoic acid. The resonance is absent at low
temperature (4. 5 K) and its appearance is exponentially acti-

vated with an activation energy of 13. 8cm L.



These observations are compared to theoretical expectations.
The archtypical broad-banded spectrum of ferrocyto-
chrome-c showing no structure in its Soret region is used to

demonstrate the power of this new method. The oxidation

marker vibrational band at 1362 cm ™! of the ground state is
shown to occur in the electronically excited Soret state of
1339. 5 cm”l.  The excited state vibrational transition has a
width of 8.5 cm™! (1/T5) which is used to place limits on the
population relaxation time of this state. Results are also
presented for the coherent anti-Stockes signals of both ferri

and ferrocytochrome -c.
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% B Inelastic Scattering of Atoms and Molecules by
Solid Surfaces
2E
The theory of inelastic scattering of atoms and molecules
is rather different from the inelastic scattering of neutrons.

i) The interaction is stronger and long ranged. Thus mul-
tiple scattering effects are important.

ii) (except for He) the mass is much larger. Thus the aver-
age energy transfer in a collision is larger and multiple
phonon effects are important.

iii) Due to the attractive part of the potential the particles can
get trapped near the surface for very long times. At non-

zero temperature of the solid such trapped particles re-



quire a kinetic treatment.
A theory will be presented which takes all these effects

into account. It turns out that the scattered particles can be

subdivided into three groups : Prompt, quasi-prompt and
trapped. Prompt particles leave the surface (classically
speaking) after a single round trip, the quasi-prompt* particles
are weakly trapped and stay several round trips near the sur-
face while the strongly trapped particles more or less ther-
malize at the surface and after many round trips get desorbed.
Calculated sticking coefficients, accomodation coeffici-
ents, Debye-Waller factors, energy distributions and angular

distributions will be compared with experimental results.
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i B Professor U. Fano

(Dept. of Physics, The Univ. of Chicago)
B B Atomic Aspects of Solid State Physics

The occurrence of any localized process in a crystal
lattice, such as photoionization of an inner shell, removes
the translational symmetry of the lattice leaving only the point
group symmetry about the localized disturbance. The wave-
function of an ejected electron has been adapted to this sym-
metry by Strinati ( Phys. Rev. B 18, 4104 (1978), J. Math.
Phys. 20, 188 (1979)) ; a whole class of problems may be ap-
proached from the same point of view. Further progress on

inner shell photoemission has been blocked by the need to



treat relaxation adequately. The possibility of doing so by a

hyperspherical approach will be outlined.
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] B Ab-initio Calculations of the Electronic Structure

of Magnetic Impurities in Metals
2E
Using the KKR-Green's function method, the electronic

structure of magnetic 3d-impurities is calculated selfcon-
sistently by applying the density functional theory in the local
spin-density approximation for the electronic potentials. For
most calculations the impurity is described by a single, per-
turbed muffin-tin potential in an otherwise periodic array of
host muffin-tins. The host and the impurity potentials are
calculated self-consistently. We present results for the local
density of states and for the magnetization of 3d-impurities in
Cu, Ag, Al and Mo. Especially we discuss the validity of the
Friedel-Anderson-model and the effects of the host band

structure.
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B B Interaction Effects and Localization
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& B  Dielectric and Optical Properties Near the Anderson

Transition
g
Imry Ri37 v 4 -7 VRBEL SO TERICHRL TR N HO—ATTA, 46k SER
DB RIT2BEKMEBEICO>WTES N,
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# W  Prof. Benjamin Lax
(Francis Bitter National Magnet Laboratory, MIT)

& B Research at the M.I. T. National Magnet Laboratory

Summary of recent developments in high magnetic field
technology of water-cooled, superconducting and hybrid mag-
nets will be presented. Research results and the basic
physics of modern research with high magnetic fields will be
highlighted. These include selected topics in solid state,

fusion, quantum optics and atomic physics.

H 5] 19814 12H10H (K) F# 4 B~
% B HETRFTQE 1 EERE
# f Prof. José M. Machado la Silva
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# B Crystal field effects in rare-earth PDg alloys

The magnetic properties of RPD3 are determined by the

crystal field and exchange interaction, we have estimated the



crystal field parameters using the low temperature results of
the heat capacity and magnetization and compared the values

obtained with those predicted by the point-charge model. The
agreement is usually poor and it is believed that the Coulomb

and exchange interaction due to the conduction electrons should

be considered.
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