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Spectroscopy of electronic excitations
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Spectroscopy of electronic excitations
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Spectroscopy of electronic excitations

Itinerant (metallic) electrons: Drude model
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Spectroscopy of electronic excitations

Itinerant (metallic) electrons: Drude model
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Spectroscopy of electronic excitations

Itinerant (metallic) electrons: Drude model
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Spectroscopy of electronic excitations

Itinerant (metallic) electrons: Drude model
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Spectroscopy of electronic excitations
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Spectroscopy of electronic excitations

Metals used on reference mirrors
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Spectroscopy of electronic excitations
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Spectroscopy of electronic excitations
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Spectroscopy of electronic excitations

Electromagnetic radiation: V' =—Epn
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Spectroscopy of electronic excitations
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Spectroscopy of electronic excitations
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Spectroscopy of electronic excitations

X-ray absorption spectroscopy (XAS) Sensitive:
composition, charge state, environment
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Spectroscopy of electronic excitations

X-ray absorption spectroscopy (XAS)
XANES (X-ray Absorption Near Edge Structure)
EXAFS (Extended X-Ray Absorption Fine Structure)
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Spectroscopy of electronic excitations

Terrilene g.g.o in para-Terphenyl crystals Q O O
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FM modulation spectroscopy @)
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M . FIG. 1. FM spectra in the cosine phase for a single crystal

+ T — exp [1(0) +. W )f] X of pentacene in p-terphenyl. Trace a, no light on the detector.
1 2 ¢ m Trace b, 3 uW on the detector at a wavelength not in reso-

nance with the O)-site absorption. Traces ¢ and d, FM spectra

at 1.4 K near the peak of the O) absorption at 592.3 nm with a

. . . . focused spot. Trace e, a new spot on the sample, same spectral
Amp“tude transm|SS|on T - — Cxp( —_ 6 y — 1¢ ) range as for trace ¢. Trace f, laser center frequency offset by
J J J 50 MHz from that for trace e. Trace g, larger laser spot (0.75

mm diam). Trace h, persistent hole burned in the spectral

range of trace g. Trace i, 1.4 K, focused spot. Trace j, 5.6 K,

same location. Trace k, 7 K. The vertical scale is exact for

traces ¢ and d; all the other traces have the same scale but are

offset vertically for clarity. 1 V corresponds to a change in al

C. Bjorklund, et aI., Appl. Phys B 32 145 (1 983). of 1.1x10 ™% The detection bandwidth was 0.1 to 300 Hz and
E.

v =58.1 MHz with M =0.16. The frequency scale was cali-

G.
W. oerner and T. P. Carter, Phys_ Rev. Lett. 59, 2705 (1 987)_ brated by optical observation of the rf sideband spacing.
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Laser induced fluorescence
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FIG. 1. O,0: region of the fluorescence excitation spectra
of pentacene in different p-terphenyl crystals. Curve A, thick
melt-grown crystal showing the Gaussian inhomogeneous
bands. B, sublimation flake presenting narrower bands and
substructure presumably due to cooling-induced defects. C,
spectrum of a very small volume of a sublimation flake. The
dots are the narrow excitation peaks of individual molecules.
D, calibration spectrum of an etalon.
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FIG. 2. Shape of a single molecule’s excitation peak at
different frequency scales. The bottom spectrum is approxi-
mately Lorentzian with FWHM about 12 MHz. The vertical
scale is in counts/channel.

M. Orrit abd J. Bernard, Phys. Rev. Lett. 65, 2716 (1990).
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Bandstructure of germanium P
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Interband transitions
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Cu,O: direct transition through the band gap is

forbidden “p” type (I=1) excitons are allowed
P.W. Baumeister, PR 121, 359 (1957)
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F1c. 6. The logarithm of the transmission as a function of
photon energy of a CusO sample at 77°K, showing the details of
the vellow series of exciton lines.



