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1. KineTnyHi nmpo1iecu B ykepesli HeraTUBHUX iOHIB BOJIHIO 3 BiIOUTKOBUM PO3PSAOM.

2. Kinetic processes in the hydrogen negative ion source with reflective discharge.

Pedepar:

1. Incepraliiio prucBsI9eHO KOMIJIEKCHOMY JOCJIIKEHHIO [IKepeJia HeraTUBHUX 10HIB BOJHIO 3 BiZlOUTKOBUM
pospsnoM. Briepiie no6ynoBaHo Teopito, sika HalNoBHillle BpaxoBye BCi CyTTeBi (Pi3nyHi mpolecy, 110 BiiOyBaloThCs
B TaKOMY [IKepeJli. 3a JOMOMOrolo Liei Teopii 6yJ10 BUBUEHO BILJIMB IIMTOMOI IIOTY>KHOCTI, 1110 BBOJUTBLCS B PO3psiy, i
TUCKY B JpKepeJli Ha 10ro OCHOBHI XapaKTEPUCTUKU. [T0SCHEHO BiIMIHHOCTI y IBUIKOCTI 3pOCTaHHA KOHLEHTpaLlii
HETaTUBHUX iOHIB BOJHIO [IJIS Pi3HUX PO3PSAIHUX CTPYMiB. [PYHTYIOUKCh Ha PO3IJIZi Y4aCOBUX 3aJI€SKHOCTEN
KOHII€HTpAlliil 1J1a3MOBUX KOMIIOHEHT, 3p006JIeHO BUCHOBOK IIPO MOXJIMBICTD 30ibIlIeHHS KOHIIEHTpallii
HEraTUBHUX iOHIB IIPM POOOTI IXXepesia B iMITyJIbCHO-TIEPiOAMYHOMY PeXUMi. Briepiie OTpUMaHO po3noin
KOMIIOHEHT y IPOMIKKY MK PO3PSAHOIO KOJIOHOIO i aHOZOM. Lleit po3noisn A5 HeraTUBHUX i0HIB Ma€e CyTTEBO
HEMOHOTOHHUM XapaKTep, 10 [IPU3BOAUTD 10 iCHYBaHHS ONTUMAJILHOIO CIIiBBiIHOLIEHHS MiX pajiiycaMu
PO3psALHOI KOJIOHM 1 aHOAy. JIOCIiIKEHO BIUIUB LI€3110 Ha [IPOLECH B IpKEpeli HEraTUBHUX 10HIB BOIHIO. SIK 3
PE3yJbTaTIB €EKCIIEPUMEHTY, TAK i 3 PO3PaxXyHKiB BUILJIUBAE, 110 [IPU AOAABAHHI Y PO3PSL L3110 OCHOBHA YaCTHUHA

HEraTUBHUX iOHIB YTBOPIOETHCS HE B 00'eMi [iKepeJia, a Ha Horo rnoBepxHi. [Ipy LiboMy CTPYM HEraTUBHUX iOHIB



BOJHIO, SIKUM BUTSTYETLCS 3 IIKepeia, 30iblyeTbeCs B 2€3 pasu.

2. This thesis is dedicated to a comprehensive investigation of the hydrogen negative ion source with the reflective
discharge. For the first time, the theory which takes into account all significant physical processes occurring in the
source was developed. Using this theory, the influences of the discharge specific power and pressure in the source
on its main characteristics were studied. The differences in the growth rate of hydrogen negative ion
concentration for variation discharge current was explained. Based on the examination of differences in the
temporary dependences of the plasma component concentrations, the conclusion about the possibility of an
increase of the negative ions concentration in the pulse-periodic regime was made. For the first time, the plasma
component distribution in the gap between the discharge column and the anode was obtained. The distribution
obtained for negative ions was essentially non-monotonous that results in the existence of the optimum ratio of
anode and dischargecolumn radiuses. The influence of cesium on the processes in the negative hydrogen ion
source was also studied. From the experimental results as well as from the numerical calculation it follows, that
during the addition of cesium to the discharge the major portion of negative ions is formed at the surface of the
source rather than in its volume. In this case the current of negative ions extracted form the source increases by a
factor of 273.
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