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REPORT on the manuscript submitted by Mr GEORGI DOBREV in partial 
fulfilment of PhD requirements for Sofia and Lyon 1 universities 

 
Mr Dobrev's thesis manuscript provides evidence of a great deal of experimental work in laser 

spectroscopy and metrology, supplying key pieces in three distinct projects. In each section, his 
determination to make progress is clear; if the first attempt was unsuccessful or even disappointing, he 
returned to the drawing board to try out another idea. He is clearly skilled well above the average with 
machine workshops and in electronics, and he brings these attributes together in his work on various 
aspects of laser spectroscopy in the laboratory with real determination.  He has pursued three distinct 
objectives in the years leading up to the defence of his PhD thesis, with the greater part of his 
experimental work actually performed outside Bulgaria.  This bears witness to an unusual degree of 
maturity in a PhD student.  The thesis was prepared as 'co-tutelle' between St Kliment d'Ohrid University, 
Sofia, and Université de Lyon (where Mr Dobrev spent an academic year, having been awarded a French 
government 'Eiffel' scholarship for scientific excellence). The manuscript is written in clear English, but 
background is sketchy in some places. Mr Dobrev has clearly found it difficult to produce a balanced 
account of all his work, and does not really do justice to himself in the write-up.    

 
The first of the three main sections of the thesis work concerns an ambitious plan to achieve 

coherent control of calcium atoms, to endorse an optical scheme put forward by a theory group at St 
Kliment d'Ohrid. The idea was to build an atomic beam source in the Department of Optics and 
Spectroscopy (starting from scratch) and then to assess its suitability for coherent control experiments by 
means of laser-induced fluorescence on a spin-forbidden atomic line. Mr Dobrev built a diode laser 
system to do precisely this, and measured and calibrated fluorescence spectra to  determine that his 
system produced a 30 MHz linewidth on a chosen component of a spin-forbidden atomic line. The project 
might have gone further, had (considerable) funding been immediately available, but this happened at a 
critical period for science in Bulgaria.  Mr Dobrev therefore started to work on other projects and with 
other research groups with whom he had scientific contact.  

 
The second section of the thesis moves into frequency metrology, presenting the key 

components of the Cs clock frequency standard, running at the German Frequency Standard laboratory 
(PTB), possible sources of frequency shifts arising from external fields, and the delicate question of error 
budgets. After an extensive presentation of the Cs fountain clock, and the physical effects encountered in 
its operation, Chapter 7 discusses the project in which Mr Dobrev was involved during his time spent in 
Braunschweig: improved performance of a low-velocity source of atoms (LVIS), producing a higher 
number of atoms in Cs optical molasses to feed the Cs fountain. This involved adding a laser  beam to re-
pump Cs, in a geometry orthogonal to the stream of atoms (from LVIS) entering the molasses region. 
This transverse repumping effectively enhanced the number of Cs atoms, and with a signal/noise ratio 
proportional to Nat

1/2, the stability of the frequency standard was likewise improved.  Mr Dobrev 
characterizes this through Allan deviation analysis. This project also underlines Mr Dobrev's skills with 
lasers and optics. 

Dr Amanda Ross 
Institut Lumière Matière 
UMR5306 CNRS & Université Lyon 1 

Tel 04 72 44 82 56 
e-mail amanda.ross@univ-lyon1.fr 




