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Optical AB effiect in Quantum Rlngs

Alternating| “dark™ andl “bright™
ExCiton ground state as 5/changes.
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Magnetic Field, B (T)
A. O. Govorov et al., PRB 69 081309(R) (2002)
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Optical AB' effect in Quantum Rings

GaAs InP GaAs
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ABE on neuvtral excitons: self-assembledl type-11 @Ds
s E. Ribeiro et 'a/. PRL 92 126402 (2004)

Effiect off Impuritiesi on PL intensity
s DS, S. E. Ulloa, A. O. Govoroy, PRB 70 155318 (2004)
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Interacting| Polarized Quantiumi Ring

=Radially’ polarizedi(R: =~ Ry neutral
EXCIton Nl a Mmagnetic field:
=l=[ +IL iSfalgood guantum:number.
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=¢. ~10: “Fully interacting”
=z >>105 “Weakly interacting™
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Optical Absoerption

Coupling to the light:
coupling =H - IUE (t)z a;bjl + h.C
!

Optical Polarization (L., . ;n=0):

P(a),B) = Zyzl:<alb_l> = 2;121: D, (a),B)

[a)—Eg+i7/—ge(l+¢e)2—5h (l+¢h)2]pl
+ZV1—1'p1' = uE /2
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Absorption Coeefficient:

Optically Active states:
(Lexciton = 0)
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fiollows the =0
states.

=*Gap between GS
and (eptically active)
excitedl states:

sABE oscillations in
the excited sates.

Magnetic Field (Tesla
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Optical Absorption: Fully interacting.

=Oscillations in
peak position
(energy) and
heigth (absorption
strength).

=(Ground' state
becomes “dark”.

sEeatures in the
anticressings on
the excited states.
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Optical Absorption: Weakly: mteractlng

=ABE oscillations in
the ground state;
modulation: inithe
absorption Intensity.

*[Direction: of the
polarization| Vector:
Effiect is enhianced
whentlighter particle
(electron)) is in the
INNEr radius.

Maaqgnetic Field (Tesla
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Radial Polarization effect

=Binding eneragy.
dECcreases as the
electric dipole
MOemMeEnt INCreases.

xDetails ofi the
Saturation curve

change for
different R, R..

P/e=|R R |
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Optical Absorption: Strong Poelarization

15
Maqnetic Field (Tesla

Gap decreases when the dipoele moment Is large.
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Optical Absorption: Strong Poelarization

5 | : 15
Magnetic Field Magnetic Field (Tesla

Dipolermement changes ABE oscillations in the excited states.
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(= Exciton radial polarization strongly affects the
optical absorption/emission in quantum rings.

Weakly interacting QR: Absorption peak oscillates
(signature of ABE).

2 4

Fully interacting QR: ABE structure on excited
states.

Exciton lifetime changes as a function of field
(Ground state becomes dark).

Y

Large dipole moment: lower the gap between the
GS and the optically active excited states.

Gap lower than the optical phonon threshold:
\ experimentally probe of ABE in the excited states.
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