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Basic definitions of organic molecular systems
Basic definitions of fundamental electronic excitations in organic systems

Electronic levels ordering and energy transfer in a prototypical molecular sistem:
the a-sexithiophene

Organic electroactive materials for devices: control of energy transfer in thin
films and optoelectronic properties of organic light emitting diodes

Organic molecular beam deposition in ultra high vacuum of organic molecules:
heteromultilayers, interfaces control and new electronic excitations



Fig. 1.A.4. (a) Schematic view of the lowest bonding orbital x-electron cloud above and
below the plape of the anthracene molecule. The H atoms are not shown. (Pope

1967) (b) Electron density sections through the central molecular planes in the
anthracene crystal. Each contour line represents an increase in electron density of
about 0.5 electrons A~* moving in toward the carbon atoms. (From Robertson 1958)
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CH,, methane

Fig. I.A.2. Molecular orbitals of
methane. The four sp? orbitals
are directed toward four
hydrogen atoms, each with an
electron in a 1s orbital. Each sp?
orbital combines with one
hydrogen 1s orbital to form a

bonding molecular orbital. The
four o-bonds are tetrahedrally

oriented. The surfaces represent
the boundary enclosing 90 per
cent of the electron density.
(Modified from Moore, Davies,
and Collins 1979, p. 215)
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Devicestructure...

/Y /oy /
W\J—Q—@_Q (16)

Aluminium negative
electrode

ITO positive
electrode .

Glass

T6 isinsoluble

Sublimed in high vacuum (~10"%mbar) = UHV
Device thickness ~100nm
Device area is ~12mm? |

T6 forms well ordered films, with molecules aligned
perpendicular to the substrate surface

We can control the film morphology by varying the
substrate temperature.

At 22C, T6 grains have aradius of ~100nm
At 150C, T6 grains have aradius of ~1000nm
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Fig. 3. -~ The angular dependence of emission from LEDs with aT6 deposited at the substrate
temperatures indicated, for vertical (triangles) and horizontal (circles) polarisation. The data at dif-
ferent temperatures are offset for clarity. a) 155°C, b} 104°C, ¢) 22°C. At each temperature the electro-
luminescence has been normalic.d to unity at the 0° viewing angle ior the two polarisations.
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Fig. 4. - The ratio of horizontally-to-vertically polarised emission as a function of the viev .ng angle, for
the device shown in fig. 3¢) (155°C film growth).
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Intensity (arb. units)
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FIG. 1 by Buongiorno Nardelli et al.
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10 nm § T4
T6 50 nm
40 nm T4
QUARTZ

Fig. 1. Schematic representation of the three-layer structure of
tetrathiophene (T4) and hexathiophene (T6) deposited on a quartz
substrate by vacuum evaporation.
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Fig. 2. Site-selective PL spectra of the multilayer (ML) structure
and photoluminescence spectra of pure T4 and T6 films at T = 10
K. The excitation energy for each spectrum is indicated by arrows.

M. Muccini et al. / Chemical Physics Letters 242 (1995) 207-211
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Fig. 3. Photoluminescence excitation spectra of the tetrathio-
phene /hexathiophene /tetrathiophene multilayer (ML) structure at
T =10 K. The spectra were measured by monitoring the ML
emission bands at the spectral positions indicated by the dashed
lines in Fig. 2.

M. Muccini et al. / Chemical Physics Letters 242 (1995) 207211
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Fig. 4. Time-resolved photoluminescence spectra of the same
emission peaks in the multilayer structure (ML) and in pure T4
and T6 films. All the measurements were performed by exciting
with E__, =25000 cm™ at T =10 K. The detection energy for
each spectrum is reported nearby.

M. Muccini et ¢l. / Chemical Physics Letters 242 (1995) 207-211
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