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G.-W. Truong et al. 
Nat. Photonics 7, 
532–534 (2013)

In FARS technique an electo-optic modulator is used to rapidly tune the 
frequency of the laser (sideband) over

successive modes of the optical cavity.

Reduces the time related to 
laser tuning and relocking 

Reduces the common
experimental noise of the 

spectrum background
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Wolfgang Demtröder, Laser Spectroscopy, 2008

Collisional effects Perturbation of molecular 
resonances
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H2

Very pronounced 
and untypical 

collisional effects
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Importance of beyond 
Voigt effects
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More about it on my other talk - Accurate experimental validation of ab 
initio quantum scattering calculations using the spectra of He-

perturbed H2.
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Datasets of beyond 
Voigt line-shape parameters
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Datasets of beyond 
Voigt line-shape parameters

More about it on my other talk – Investigation of collisional effects in 
molecular spectra – comprehensive dataset of line-shape parameters 

from ab initio calculations for He-perturbed HD.

Model used in this work:

6 line shape parameters: 
pressure broadening 
and shift, their speed-
dependence and Dicke 

parameter

+ Billiard ball 
collision model +

Line-shape coefficients 
and the Doppler 

broadening fixed in 
experimental spectra 
according to ab initio 

calculations

HD D2
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Measurement
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Systematic 
part Statistical 

part
Total

The spectra for 
all the 

pressures were 
fitted 

simultaneously

2.3 σ 
discrepancy 
with theory  
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Uncertaintity

ULTRAHIGH FINESSE CAVITY-ENHANCED SPECTROSCOPY OF DEUTERIUM MOLECULE FOR 
QED TESTS

Absolute accuracy - 161 kHz      Relative accuracy ~ 10-9

νS(2) 2-0 = 187,104,300.40(17) MHz
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νS(2) 2-0 = 187,104,300.40(17) MHz

 We performed the best 
measurement of the 2-0 
S(2) line position in D2
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Absolute accuracy - 161 kHz      Relative accuracy ~ 10-9

νS(2) 2-0 = 187,104,300.40(17) MHz

 We performed the best 
measurement of the 2-0 
S(2) line position in D2

 At the moment of 
publication it was the 
best measurement in 
homonuclear hydrogen 
molecule
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