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2. Investigation of the stochastic cooling process of high energy charged particles

Pedepar:

1. luceprauis npucBs4YeHa IOCIiIKEHHIO IPOLLECY CTOXACTUYHOTO OXOJIOKEHHS 3aPAIKEHUX YACTUHOK BUCOKUX
€HEeprill 3a JONOMOTOI0 3aIIPOIIOHOBAHOrO B IaHil POoOOTi Miaxony Ha ocHOBI Mogesi Pokkepa-Tlnanka. BusHaueHo
BILJIMB [IaPaMETPiB CUCTEMU OXOJIOIKEHHS, ONITUYHUX ITapaMETPIB Kijlellb Ha 3arajJbHUM 4ac OXOJIOIKEHH i Ha
PIBHOBa)XXHUH iMITyJIbCHUI pO3KuJ,. Briepiie nocinkKeHo Npoliec 0X0I0AKeHHs 6araTOKOMIIOHEHTHUX Ty4KiB.
Briepiue 3HangeHu KpUTEPIN 3aCTOCYBAaHHS METOAY CTOXaCTUYHOIO OXOJIOIKEHHS 13 cxemolo [lasbmepa Ta i3
CXEMOIO 3 PiIbTPOM [1J1s1 OXOJIONKEHHS 6araTOKOMIIOHEHTHUX MYYKiB B [IOB3[IOB)KHbOMY HAINIPSIMKY. Pe3ynbTaTu
IIPOBEEHUX JOCIiIKeHb OyJiM BIieplie 3aCTOCOBAHi Jj1s1 BUBYEHHS IIPOLIECY CTOXAaCTUYHOTO OXOJIOIKEHHS B
oxoJ101pKyBanabHOMYy Kisbli CR (GSI, Japmmraznr). [IpoBeneHi JoCiIKeHHs O3BOIUIIN HE TiJIbKA BU3HAUUTU
OINTUMAaJIbHI [IapaMETPH KiJIbLIS [J151 JOCSATHEHHS MAaKCUMAaJIbHOI IIBUAKOCTI OXOJIOMPKEHHS,  TAKOXK CIIPUSIIIN

TEXHIYHIN peasisalii CHCTEeMHU OXOJIOIKEHHSL.



2. The thesis is dedicated to the investigation of the stochastic cooling process of the high energy charged
particles by means of the theoretical approach proposed within this work and based on Fokker-Plank model. The
influence of the cooling system parameters and optical parameters of the storage rings on the total cooling time of
the beams and equilibrium values of the transversal and longitudinal emitances have been determined. The cooling
process of the multi-component beams has been investigated for the first time. The applicability criteria for
Palmer cooling and filter cooling for the longitudinal cooling of the multi-component beams has been found for
the first time. The theoretical results have been applied for the investigation of the stochastic cooling process at
the cooling ring CR (GSI, Darmstadt). The performed work allowed not only determining the optimal parameters of
the ring to reach the maximum cooling speed but also helping with technical realization of the cooling system.
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