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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOI BYEHOI pagu): [ 64.245.01
TloBHe HaiMeHYBaHHSI IOPHUAUYHOI OCOOH: IHCTUTYT entekTpodi3nky i pasianifinux TexHosoriit HAH
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Kopg 3a €IPIIOY: 14351499
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA
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Kopg 3a €IPIIOY: 02071180
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. 3acTocyBaHHs marHiTHOrO noss ang nigsuimenHs KK kpucTtaniyHux KpeMHieBUX GOTOETEKTPUIHUX

[IEPETBOPIOBAYIB

2. Magnetic field application for crystalline silicon solar cells efficiency increase

Pedepar:

1. O6'exT: pOTOENEKTPUYHI [TPOLIECH Y OJHONEPEXiAHUX KPEMHiEBUX (OTOENIEKTPUYHUX EPETBOPIOBAYAX 3
TOPU3OHTAJIBHOIO JIi0OHOI0 CTPYKTYPOIO i Y MOHOKPUCTAJIiYHUX bararorepexiniHux KpeMHieBUxX POTOEIeKTPUYHUX
[I€PETBOPIOBAYaX 3 BEPTUKAJIIBHMMMU JiOAHUMY KOMipKaMU [10, IIiCJIs Ta IIPU il CTalliOHaPHOI'O MarHiTHOrO I10JIS.
Merta: po3po6ka (isuKO-TeXHIYHMX I KOHCTPYKTUBHO-TEXHOJIOTIYHUX OCHOB HOBUX €KOHOMIUHUX METO[IiB
nipsumenHs KK kpuctaniyHMX KpeMHi€BUX POTOEIEKTPUYHUX ITIePETBOPIOBaYax. MeTonu: cKkpanbyBaHHS
IIJIACTUH MOHOKPHUCTAJIIYHOTO KPEMHIIO; XiMiYHE TPaBJIEHHS KDEMHIEBUX KPUCTAJiB y BOIHUX po3ynHax HF i NaOH;
00po6Ka KpeMHieBUX (OTOEJIEKTPUYHMUX IEPETBOPIOBAYIB Y CTAllilOHAPHOMY MarHiTHOMY IOJIi Pi3HOTO MOXOIKEHHS
II0 iX ONPOMIHIOBAHHS Ta IIPU ONPOMIHIOBaHHI iIMITOBAHUM COHAYHUM BUIIPOMIHIOBAHHAM 3 PiI3HUM PiBHEM

KOHILEHTpAallii; BUMipIOBaHHS Ta aHAJITUYHE ONPALIOBAHHS CBITJIOBUX BOJIbT-aMIIEPHUX XapAKTEPUCTUK KPEMHi€BUX



(poTOENEKTPUYHUX NIEPETBOPIOBAYIB, €MIOP 3aracaHHs (OTONPOBITHOCTI Ta HAIIPYTM XOJOCTOTO X0Ay. Pe3ynbraTu:
Briepie BUHaN1eHO CrI0Ci6 06pOOKYM OIHOMEPEXiNHUX KpeMHieBUX (DOTOETEKTPUYHUX IEPETBOPIOBAYIB 3
TOPU30HTAJILHOIO JiOJHOIO CTPYKTYPOIO Y OGHOPIAHOMY CTalliOHAPHOMY MarHiTHOMYy M0JIi, akui nigsumye ix KKII.
3anponoHoBaHo (i3MYHUI MEXAHI3M BUSIBJIEHOTO €(DEKTY, KOTPUI MOJISITae Y 30iIblI€HH] 4acy KUTTSI HEOCHOBHUX
HOCIiB 3apsy 3a paXyHOK [1epeOy10BY I0YaTKOBOI CTPYKTYPU TOYKOBUX Ae(EKTiB Ta iX KOMIIJIEKCIB y 6a30BUX
KpucTtanax. ['anys3b BUKopucTaHHs: (i3uKa TBepHoro Tisna, ¢pisuka HaliBIPOBiTHUKIB, POTOEIEKTPUYHE

[IepeTBOPEHHS

2. Object: Photoelectric processes in single-junction silicon solar cells with horizontal diode structure and in single
crystal multi-junction silicon solar cells with vertical diode cells before, after and during influence of stationary
magnetic field. The purpose: The development of physical and technological bases for new economic methods of
crystalline silicon solar cells efficiency increase. Methods: scribing of single-crystal silicon wafers; chemical
etching of silicon crystals in HF and NaOH water solutions; silicon solar cells treatment in stationary magnetic field
with various nature before and during their illumination by simulated solar radiation with various concentrations;
measuring and analytical processing of current-voltage characteristics, photoconductivity, the open circuit voltage
decay curves. Results: First invented a method of single-junction silicon solar cells with horizontal diode structure
processing in a homogeneous stationary magnetic field, which increases their efficiency. A physical mechanism of
discovered effect, which is to increase the minority charge carriers lifetime by restructuring the original point
defects and their complexes structure in base crystals. Field of application: solid state physics, semiconductor
physics, solar energetics
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