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AFM -- cantilever
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AFM -- cantilever

electric field operator:
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e there is no well defined small or
large interaction parameter

ethere is high level of dissipation

ethere are large quantum
fluctuations
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For this system y, ~10% —10"'s™. Due to strong field localization in the plasmonic mode the
Rabi interaction constant may become comparable with the damping in the plasmonic mode
[36]. QQ, ~10% —10"s™*. We should note that in this experiment many TLS have been

correlated with plasmonic bosonic mode and in our model — only one. The other difference is
the external drive: in the experiment the system was driven by 5ns pulses while we consider

coherent drive. We do not see however any problem with the realisation of coherent drive by
an external laser and the use of a single quantum dot. The realistic amplitude of the laser field

is ~10°—10*V / m. For realistic semiconductor quantum dots typical relaxation rate is
y, ~10° —10"s™ [8].

[nAa Hakaykn bepem NCTOYHUK

~10-100V / m
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So, we imply the following values of constants: ~, =
101s™1 and Qp = 10'7s~!. The dumping rate of
bosonic mode 7, € (0.5 - 1019571, 4 . 10s™1) which
corresponds to different nanocavity materials. Also we
choose (2, = 10€2, = () which corresponds to more inten-
sive interaction between external field with nanocavity.
It takes place when plasmonic mode is excited, e. g.,
see Ret. 8. The absolute value of interaction constant
() with external field we will vary from 5 - 10?571 to
1-10'%s™! which corresponds to experimentally achiev-
able laser field amplitude, ~ 10—100V/m. In simulation
we normalize all values on the 107 '*s. So we consider
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Lasing criteria

* ) transition to lasing should be accompanied by
nonlinear dependence of the boson number
on external drive,

e 2) emission linewidth should strongly decrease
in the lasing regime and

e 3) the second order coherence function

g (2)(0) should tend to one which indicates the
coherent output.
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BblumcneHme cnekTpanbHOWM NUHUK

128 npoueccopoB (mpi-HUTEN)
--- 6-12 yacoB cyeTa
OAHOrOo CNeKTpa
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BbiBOAbI:

* To conclude, we describe the behavior of
metamolcule driven by the external field.

* |t is shown that fluorescence at dissipation
larger than driving is accompanied by
narrowing of the spectral line by the order
of magnitude and splitting of the Wigner
function of the emitted light.

* This effect may find applications in
guantum systems where strong noise due
to high losses is unavoidable problem like

in plasmonics.
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