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December 5, 2005
To:
David Rubin, Chairman, Outstanding Doctoral Thesis in Beam Physics Award Selection Committee
From: 

A. Shemyakin
Subject: 
Nomination of Dr. Sergey Seletskiy

Dear Chairman, 
I would like to support the nomination of Sergey Seletskiy for Outstanding Doctoral Thesis in Beam Physics Award for his contribution to the development of the Fermilab’s Recycler electron cooler. 
Sergey began to work for the Electron Cooling project in 2001. He participated in commissioning of a cooler prototype, in designing of the final version of the cooler, and in commissioning of the cooler in the Recycler ring. Many parts of the machine and procedures being used in its commissioning are related to his accomplishments. 
One of his contributions was analysis of optics of the cooler prototype. The work included measuring trajectory responses to various dipole kicks and fitting the results with a matrix-based program, OPTIM. After a careful work of finding and correcting wrong polarities, rolls, inaccurate calibration coefficients etc., a good agreement between simulation and measurements was achieved. Note that one of difficulties with implementing the program was the acceleration tube, which electric field overlaps with magnetic fields of focusing solenoids and dipole fields of correctors. Sergey devised a special matrix describing the region that improved the accuracy of simulation.
Effectiveness of electron cooling is determined by the beam quality in the cooling section, and here Sergey was one of the main contributors. He participated in section’s magnetic field measurements and proposed an algorithm of adjusting dipole correctors to minimize transverse field components; additional corrections were made after beam position measurements. His involvement in measurements of beam envelope scalloping with movable orifices resulted in an automated procedure of parallel beam shifting. 

Also, Sergey developed a program deriving an absolute value of electron energy from the wave length of Larmor oscillations measured by beam position monitors in the cooling section. The procedure allowed to match energies of electron and antiproton beams to 0.1% prior to the first cooling was observed that dramatically sped up commissioning. 
One of examples of Sergey’s ability to go all the way from an idea to a working device is a flexible printed board-based correction quadrupoles. He estimated their necessary strength, wrote analytical equations for magnetic fields and a corresponding MathCad program, designed and ordered flexible boards, measured the fields, and made final adjustments of quadrupole description in OPTIM according to measurements with the beam.
In summary, I consider Sergey’s thesis as a good work in the accelerator field, deserving to be nominated for Outstanding Doctoral Thesis in Beam Physics Award.
Sincerely yours, 

Alexander Shemyakin
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Fermi National Accelerator Laboratory
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