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How to detect the imaginary par

Some proposals have been made:
» Brevster inci dence (Ex=0) ? (o sin a s, S04e 1 Q € 19059, 419
~ the sub-doper feaure of SR spedroscopy s lost;
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~ considerable attenuation df the domic signal, due to the required metal thickness.

selective reflection
with a parallel
window

two opposite regimes are expeded
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(qualitative approach)
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depending onthe relative phese between the two NReflected bearrs,

- close 10 a reflection maximum:
Se ey

—

E,

SR signal still displays real part of the atormic resporse.
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- The atomic signal is small.
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the atomic sianal is more evident
- (still a"wavy" offset paitem: the.
subtracted, off-resonance
badkgroundhas anon regiigible
dependanceon the laser frequency)
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Howto change the interference condition in the
window?

very easily, by changing the window temperature
For 0.5 mm sapphire window and A=852nm:

AT=30°C . 2mchange of the interference
(see Jatier et al, Appl PhysB71(2000), 561 for e useof the
of the windansfor

)

4 Continuity equations at the two
bound aries between the three media:

~air, n,=1
- (sapphire) window, n,=1.76 gt

~vapour, n,=1 opour
+ Maxwell equations for the propagation of
the  backward atomic field in the vapour
(without using the slowly varying envelope
approximation)
eld envelope atomic poar
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+assuming cell length >> absorption length (1o backward beam coming rom
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then
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(where the t,'sand ;s are the amplitude transmission and reflection
coefficierts] ~and the field the vap
polarisation
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Defining the atomic response and assuming the

R

E'=4 2aziainnin

absence of saturation and non -inearity, we get (T omogeneous and Doppler

widths): N;S‘ ‘
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‘The model and experiment agree very well (no fitted parameter!) on
the size and the temperature dependance of the spectra.
By using a*temperature tunable” window, one can detect at will
~the real (dispersive) part
-or the imaginary (absorpive) part of the atomic response.
SINis better near the reflection minimum

Changing from one regime to the other is obtained very easily,

just by changing the window temperature by a few degree C.

Possible application: temperature-tunable locking of a laser frequency

frequency (100 MHz/div)
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