.JIa3epr HAa KBAHTOBBIX AIMAaX U TOYKaX

KBanroBble TOUukM W SMBI 3(PPEKTHBHO HCIONB3YIOTCA Ui CO3JAHHS J1a3epoB HEOOJBIIOH
MomrHocTH ¢ BbicOKUM KIIJ[. Takue mazepbl MCHONB3YIOTCA B BOJIOKOHHO-ONTHUYECKHX JIMHUSIX
cBs3u. OIHMM W3 KJIACCHUYECKUX MPHUMEPOB SBISETCS Jla3ep, OCHOBAHHBIM Ha IIHPOKO
UCIIOJIb3YEMOM B MHUKPOIJICKTPOHUKE T€TEePOIepexoae MEeXIy ClIosMu apceHnna rammus GaAsu
apcenuna amoMunusa-raus Al,Ga.AS. Ha 1eBoM prcyHKe MOKa3aHa cxeMa SHEPreTHUECKUX 30H
TaKOT'0 TIePexo/1a, Ha MPaBOM PUCYHKE — KBaHTOBAs siMa, 00pa30BaHHas ABYMs TAKHMH ITePEXOdaMH
(Tonkwii coit GaAsHaxomutcst Mexy cinosimu Al,Ga AS).
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BanedTHad 2oHa E, =

Ha cnenyromem pucyHke moka3zaHa 3HEpPreTHdeckas cxema Jiazepa Ha KBaHTOBOW sime. IlIupuna
3amnpelieHHOM 30HbI B apceHue rayums coctabiser 1,53B, a B TBepnom pactBope AlxGay-xAS ona
pacret ¢ poctoM X. [Ipu X = 1,10 ecTh B coenuuenunu AlAS, mmprHa 3ampenieHHoi 30451 paBHa 2,2
’B. DddexTuBHAsS Macca 3neKTpoHA B apceHune ramumms paBHa My = 0,067m3, rme me — macca
MOKOos1 AekTpoHa. IMeHHo Omaromaps ManocTH 3¢(EKTUBHONW MACChl apCEHU]T TAITUS MOy
IMpOKoe pacnpocTpanenue. dpdexkTuBHas macca npipku B GaAspasna mp = 0,45m.
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Kaxkyto aiHy BOJTHBI TEHEPHPYET PacCMaTpPUBAEMBbIii Ja3ep, €CIIH TOJIIUHA CIIOS ApCCHUIA TalTHsI
paHa d = 10am? (3 6asuia).

B oejaaxX 3KOHOMHU SHCPTHU W MUHHUMU3AIUU KOHCprKLII/Iﬁ MOIITHOCTH JIa3€pOB B ONTHUUCCKHX
JIMHUAX CBA3H CTPEMATCA YMCHBIINTD. O,I[HaKO CKOJIb YTOJHO MaJjou eé caciaTb HEJIb34.

OreHuTe MUHUMAIBHYIO (TOPOTOBYIO) M MAaKCHMAaTbHYI0O HHTEHCHBHOCTh CBETa, KOTOPYIO MOXKHO
MOJyYUTh HA BBIXOJE W3 JIaHHOTO Ja3epa, CUuTas, YTO OJHO M3 3epKall pe3oHaTopa TIIyXoe
(oTpaskaeT CBET MOJHOCTBIO), a Japyroe umeer Kodpduuuent orpaxenus R = 0,9. Jnuna
pesonaropa L = 100mkwm (5 6as110B).

B mocnenHee BpeMsi BO MHOTHX J1a0OpaTOpHSIX MUpa BEAYTCS pabOThI MO CO3JaHMIO JIa3epOB Ha
KBAHTOBBIX TO4YKax. Takue Jla3zepspl 3aMedaTelbHbl HE TOJIBKO TEM, YTO MMEIOT OYEHb MaJble
pa3Mepsbl, HO U T€M, YTO MOT'YT BKJIFOYAThCS YK€ IIPU OYEHb HU3KOU MOIIIHOCTH.

Ha cnenyromeM pucyHke u300pax€H MHMKpPOJMCKOBBIM Ja3ep M3 CIIOs apceHMJa WHAWSA Ha
MOBEPXHOCTU apceHuza rajus. Paznuuue KpUCcTalIndecKOW CTPYKTYphI IBYX BELIECTB IPUBOAUT



K 0Opa30BaHUIO OCTPOBKOB apCeHUAA HWHAWS pPa3MEpPOM OKOJIO 25HM, KOTOpbIE M CIIyXaT
KBAaHTOBBIMHM TOYKaMH. 3aTeM, C IOMOIIBIO TPABJICHUS, MMOTYYEHBI JUCKHA AuameTpoM 1.8MKm Ha
KOJIOHHAX M3 apCceHuAa rajuius, coaepskaiue okono 130KBaHTOBBIX TOYEK.
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Pa3sMepsl nucka M KBaHTOBBIX TOYEK BBIOpaHBI TakUM oOpa3oM, dYTOOBI co3aaTh 3 exT
«IIenYyHie rajgepen», KOTaa dJIEKTPOMArHuTHAs BOJIHA PAaCHpPOCTPAHSETCs BIOJb Kpas Aucka. B
3TOM 001acTH coaepKUTCS 0K0J0 60 KBaHTOBBIX TOYEK, KOTOpPHIE M 00pa3yroT yazep. Mcmyckanue
CBETa BBI3BIBACTCS OCBEIIIEHUEM JMCKA HA JPYTOi, HEPE3OHAHCHOU JJINHE BOJHBI.

Haiimure nnuHy BOJIHBIL, TEHEPUPYEMOM TakKuM J1a3epoM, M OLCHUTE UIUMPUHY IJIaBHOMU
crektpansHoi nuHuM Tpu Temmepatrypax 50 K u 300 K. Kak Bmmsier gucnepcusi pa3mepos
KBAaHTOBBIX TOYEK W (IIYKTyallMM HX pPa3MepoB 3a CYET TEIJIOBOTO JBM)KCHUS HA CIEKTp U
MOIIIHOCTh 3TOro Jjazepa? Kak 3aBUCHUT MOIIHOCTH OT 4YMcia KBAaHTOBBIX TOYEK Ha paboueit
noBepxHoctu? (5 6a/JI0B).

Yro MoxkeT CIIY’KUTb HAaKa4KoOH B JaHHOM JIa3epe, U CBCT Kakou JJIMHBI BOJIHBI MOJXKET BBI3BIBATH
BBIXOJI JIA3EPHOTO MUMITYJIbCA M3 <AICMYYIIeH rajeper» (T.e. CIyXuTh «DOTOHHBIM TYPHUKETOM)?
(2 bamna).

[Ipemnoxkure U 00OCHYHTE APYrHe MPUHIUIHAIBHBIC CXEMbI JIa3epOB HA KBAHTOBBIX TOYkax (4
0ajia).



