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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TeMaTHYHHUX PYOPHK: 55.42.49

Tema gucepranii:

1. TTligBummeHHs TAroBOro KoedilieHTa KOPUCHOI il relikoHHOTO eJIeKTPOPaKeTHOTO ABUTYHA MaJioi MOTY>KHOCTI

2. Thrust efficiency improvement of low power helicon plasma thruster

Pedepar:

1. O6'eKT - poboUi IpoLiecH y reJlikOHHOMY €J1eEKTPOPaKETHOMY ABUTYHI Majloi IOTY>KHOCTI; MeTa - MiJiBULIEHHS
TArOBOro Koe@illieHTa KOPUCHOI [Iii MaJIONOTY>KHOTO IeJliKOHHOTO €JIEKTPOPaKeTHOro ABUTyHA 10 piBHs noHan 10 %
LJISIXOM MTpodinoBaHHs KOHQIrypaii 30BHIIIHBOTO MarHiTHOTO TOJIsl; METOAM - YMCEJIbHUI METOZ, KiHI[€BUX
€JIEMEHTIB, METOJ, OIITUYHOI €MiCiliHOI CIIEKTPOCKOIIii, 30H/I0Bi METOIM BUMIPIOBAaHHS IapaMeTpPiB MJ1a3MU, IIPSIME
BMMIpIOBAaHHS TATM [IBUTYHA, (Pi3UyHE MOJE/IOBAHHS; pE3YyJIbTAaTH - PO3PaXyHKOBO-aHAJIITUUHI peKOMeHallii,
KOHCTPYKIIisl €JIeKTPOaHaora MOCTiHOTO MarHiTy, 1ab0paTOpHa MOAEJb FeIIKOHHOTO ABUTYHA; HOBU3HA - BIIEpPILE
€KCIIEpMMEHTAJIbHO II0Ka3aHo, 110 podimoBaHHs KOHPirypaiii 30BHIIHbOr0 MarHiTHOTO I10JIs1 LO3BOJISIE iCTOTHO
nigsumyTy Tarosuii KK MasionoTyKHOTO relikOHHOTO €JIEKTPOPAaKETHOTO ABUTYHA, BIIEPIIE €KCIIEPYMEHTAIbHO
BCTAHOBJIEHO, IO CIIiJIbHE BUKOHAHHS YMOB TPbOX PE30HAHCIB, @ caMe €JIEKTPOHHO-LIIMKJIOTPOHHOTO, F€JIiKOHHOTO i
HIDKHBOTO TiOPUIHOTO B PO3PSAHii Kamepi reslikOHHOTO ABUTYHA NPU3BOIUTDb L0 iCTOTHOTO IPUPOCTY TATOBOTO

KK, Briepuie [171s reJliKOHHOTO €JIEKTPOPaKeTHOr O ABUTYHA 3aIIpOIIOHOBAHO KOHQIrypallilo 30BHIIIHBOTO



MarHiTHOTO I0J14 3 IBOIIKOBUM PO3IIOiIOM MarHiTHOI iHAyKUii B po3paAHii Kamepi Ta BUKOHAaHHSIM YMOB
€JIEKTPOHHO-IJUKJIOTPOHHOT'O, I'eJIIKOHHOTO i HY>KHBOT'O TiOpUIHOTO PE30HAHCIB; CTYIiHb YIIPOBAI’KEHHS - € TPU

aKTH BIIPOBA/KEHHS; Tajly3b - IBUTYHOOYIyBaHHS.

2. Object - working processes in low power helicon plasma thruster; goal - to increase thrust efficiency of low
power helicon plasma thruster to the level of more than 10 % by profiling external magnetic field configuration;
methods - numerical finite element method, the method of optical emission spectroscopy, probe measurement
methods of plasma parameters, the direct measurement of engine thrust, physical modeling; results -
computational and analytical recommendations, construction of a permanent magnet electroanalog, helicon
thruster laboratory model; novelty - first experimentally shown that the profiling of the external magnetic field
configuration can significantly improve the efficiency of low-power helicon plasma thruster, first experimentally
established that the joint fulfillment of three resonances conditions, namely electron cyclotron, helicon and lower
hybrid, in the helicon thruster discharge chamber results in significant increase of thrust efficiency, for the first
time for the helicon plasma thruster invited an external magnetic field configuration with two peaks magnetic
induction distribution in the discharge chamber and the fulfillment of conditions of electron cyclotron, helicon and
lower hybrid resonances; the degree of implementation - there are three acts of introduction; industry -
propulsion engineering.
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