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Kaxoe ¢u3nueckoe sBIeHHE 00yClIaBIUBaeT padOTy HOUBIO CHCTEM HA COIHEYHBIX
Oarapesx?

B nmpocdeccuoHanpHbIX Kpyrax maHelIH, IpeoOpasyrolue COIHEYHbI CBET B dIeK-
TPOSHEPIHIO, HA3BIBAIOT (POTORIEKTPHIECKIMH TIPe0Opa3oBaTelIiMU, KOTOPBIE B Pas3ro-
BOPHOH peud WX NP HAaIUCAHUU HMOHATHBIX JUIS HIMPOKUX MAcc CTaTel MpUHATO Ha-
3BIBaTh COJTHEYHBIMH Oarapesmu. [IpuHIMN paboTHI 3THX YCTPOMCTB, EpBbIe pabodune
9K3EMIUIAPBI KOTOPBIX HOSBHIMCH IOCTATOYHO NaBHO. 25 anpens 1954 rona, cienuanu-
ctsl Komnanun Bell Laboratories 3asBHIN 0 CO3JaHUN MEPBBIX COMHEUHBIX OaTapei Ha
OCHOBE KPEMHHS JUIs IIOJIyYEHUS NEKTPUUECKOTO TOKA.

He cexper, 4To p-n mepexon MOXeT NPeoOpa3oBbIBaTh CBET B AIEKTPOIHEPIHUIO.
MOXXHO NPOBECTH 3KCIEPUMEHT C TPAH3UCTOPOM CO CIIMIEHHOM BEpXHEH KPBILIKOM,
HO3BOJIAIOLICH CBETy majarh Ha p-n nepexol. IlogxirouuB K HeMy BOJIBIMETDP, MOKHO
3a()IKCHPOBATh, KaK IPH OOIYYCHUH CBETOM TAaKOIl TPAaH3MCTOP BBIAENSACT MHU3EPHBIH
JIEKTPUYECKUH TOK. A eClM yBeIHYUTbH IUIOIALb P-N MEPEeXofa, YTO B TAKOM CIIydae
npou3oiiaer? B Xone HayuHBIX SKCIIEPUMEHTOB MPOIUIBIX JIET, CIIELHATUCThl U3TOTOBU-
IH p-n Iepexol ¢ IIaCTUHAMHU OOIBIION IIOLIaAN, BBI3BaB TEM CaMbIM IOSIBICHHE Ha
CBET (POTOANEKTPHIECKHX Ipeobpa3oBareneii, Ha3pIBAGMBIX COTHEUHBIMHU OaTapesMu.

TIpunIun 1eficTBUS COBPEMEHHBIX COHEUHBIX OaTapell cCOXpaHHIICSA, HECMOTPSI Ha
MHOTOJIETHIOIO HCTOPHIO HX CYyLIECTBOBAaHMS. YCOBEpIICHCTBOBAHUIO II0ABEPIIACH
TG KOHCTPYKIMS U MaTepuaibl, HCIOIb3yeMble B IIPOU3BOACTBE, Onmarogaps KOTO-
PBIM IIPOM3BOAHUTENN MOCTEIICHHO YBEIUYMBAIOT TAKOW BaXKHBIH MapameTp, Kak Kodd-
¢unumeHT doroanexkrpudeckoro npeodpazosanus win KIIJ| ycrpoiicta. CTouT Takxke
CKa3aTb, YTO BEJIMYMHA BBIXOJHOIO TOKA U HAIPSDKEHHS COIHEYHOW OaTapen HalpsaMylo
3aBUCHT OT YPOBHSI BHEIIIHEH OCBELIEHHOCTH, KOTOPBIA BO3EHCTBYET Ha HEE.
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Ha xapTunke BbllIe MOXKHO BUJIETh, YTO BEPXHUI CIION p-n 1epexosa, KOTOpbli 00-
JagaeT M30BITKOM 3IEKTPOHOB, COCIMHEH ¢ METAIMIECKIMH IUIACTHHAMH, BBIIONHS-
IOLIMMH POJIb TMOJOXKUTEIBHOTO JJIEKTPOAA, MPOMYCKAIOUIMMHU CBET M NPHIAIOLIMMU
3JIEMEHTY JONOJHHUTEIBHYIO JKeCTKOCTh. HIDKHUI CI0H B KOHCTPYKIIMHU COTHEYHOH Oa-
Tapeu UMEET HEAOCTATOK AJIEKTPOHOB U K HEMY MPUKIIESHA CIUIOLIHAS MeTalJIyecKas
IUIACTHHA, BBITONHSIOMAS (QYHKIUIO OTPULATEIEHOTO SICKTPOIA.

Cuuraercs, 4TO B ujeane conHeuHas Oarapest umeet Onuskuii k 20 % KIIA. Ogna-
KO Ha IpaKTHKe OH IpUMepHO paBeH Bcero 10 %, nmpu ToM, 4TO IS KaKMX COJIHEYHBIX
Gatapeii OoibIe, AT KaKHX TO MCHbIIE. B OCHOBHOM 3TO 3aBHCHUT OT TEXHOJIOTHH, IO
KOTOpPO# BBIIIOJIHEH P-n nepexoa. CaMbIMU XOIOBBIMU U UMEIOIUMU HauOObIINHA IPO-
uent KI1/] mpomosmkaroT sSBIsSTBCS COTHEUHBIC OaTapeu, H3rOTOBJICHHBIC HA OCHOBE MO-
HOKpHCTAJUIa WM IMOJMKpHCTAIIa KpeMHHs. [IpuueM BTOpbIE M3-32 OTHOCHTENBHOM
JICIIEBU3HBI CTAaHOBATCS BCE pacnpocTpaHeHHee. K kakoMy THIy KOHCTPYKIMH COJTHEY-
Hast Oarapest OTHOCUTCS MOXKHO ONPENeNIUTh HEBOOPY)KEHHBIM T1a30M. MOHOKpHCTAII-
JIMYECKHUE CBETOIPEOOpa30BaTEI HMEIOT MCKITIOUUTENIFHO YEPHO-CEPHII 1IBET, a MOJie-
JIM Ha OCHOBE TIOJIMKPUCTAILIA KPEMHHS BBLAENACT CHHSA OBEPXHOCTH. [lonukpucran-
JIMYECKHE COJIHEUHble Oarapeu, M3roTaBiIMBaeMble METOAOM JIUThs, OKa3ajuch Ooiee
JICIIEBBIMUA B NPOU3BOACTBE. OMHAKO M y IHOMH- U MOHOKPHCTAJIMYECKUX ILUIACTHH
€CTh OJIMH HEIOCTaTOK — KOHCTPYKIMH COJTHEYHBIX OaTapeil Ha MX OCHOBE He obnana-
10T THOKOCTBIO, KOTOpasi B HEKOTOPBIX CIydasx He IIOMEIIaeT.

Cutyauust MeHsieTcsi ¢ nosiiieHueM B 1975 romy comHeuHol GaTapen Ha OCHOBE
aMOp(HOTO KPEeMHHs, aKTUBHBIN 3JIEMEHT KOTOPHIX MMeeT ToMmuHy oT 0,5 1o 1 MxM,
obecrieunBasi UM THOKOCTh. TonmnHa OOBIYHBIX KPEMHHUEBBIX AJIEMEHTOB JOCTUTAET
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300 mxM. OxHaKO, HECMOTPSI Ha CBETONONION[AEMOCTh aMOP(HOTO KPEMHHUS, KOoTopast
npuMepHo B 20 pa3 BbllIe, YeM y 0OBIYHOTO, 3((heKTHBHOCTD CONHEYHBIX OaTapei Ta-
koro tuna, a uMeHHo KIIJI ve npessimaer 12 %. [l MOHO- M MONUKPUCTAIUIMYECKUX
BapUaHTOB IPH BCEM 3TOM OH MOXKET AOCTUTaTh 17 % 1 15 % COOTBETCTBEHHO.

YucThli KpeMHHI B IPOM3BOJCTBE IIJIACTUH I COJIHEYHBIX OaTapeil MpakTH4eCcKH
He ucnonb3yercs. Yale Bcero B KauecTBE NpHMeceil IS H3TOTOBICHHS ITACTHHEL, BEI-
pabaTbIBaroLIell 0NI0KUTENbHbIN 3apsi, UCIONb3YeTCsl 60p, a A OTPHLATEIbHO 3aps-
KEHHBIX IUIACTHH MBIIBSK. KpoMe HHX NpH NPOM3BOICTBE CONHEYHBIX Oarapeil Bce
Yalle UCIOJIb3yI0TCA TAKUE KOMIIOHEHTHI, KaK apCeHU ], TaJUIUH, Me/ib, KaAMHUMI, TeJLTy-
puz, celeH u apyrue. braronaps HUM conHedHble 6aTaped CTaHOBATCS MEHee UyBCTBH-
TEIbHBIMH K IIEperajaM OKPYKaroIuX TeMIIepaTyp.

B coBpeMeHHOM MHpe OTAEIBbHO OT APYTUMX YCTPOICTB COIHEYHble OGaTapeu Hc-
HOJIB3YIOTCS BCE PEKe, Jallle MPEeICTaBIss CO00i Tak HAa3bIBAEMBIC CHCTEMBI. Y UUTHI-
Bas, 4TO (POTODNIEKTPHYECKHE DIIEMEHTHI BBIPAOATHIBAIOT NIEKTPHYECKHIl TOK TOJIBKO
IpH TPSIMOM BO3AEHCTBHU COJNHEYHBIX Jy4eH WM CBETa, HOYBIO WM B IIACMYPHBIH
JIEHb OHH CTaHOBATCS MpakTHYecku Oecrosie3HbiMu. C cucTeMaMu Ha COJTHEUHBIX Oara-
pesx Bcé mHade. OHM 00OPYIOBaHBI aKKYMYJIATOPOM, CIIOCOOHBIM HAaKAIUIMBAaTh JJICK-
TPUYECKUH TOK JHEM, KOIJa COJIHeuHas OaTapes ero BbIpaOaThIBacT, a HOYBIO, HAKOII-
JICHHBIH 3apsi/l MOJKET OTJaBaTh OTPEOUTEIAM.
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