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Bapuant Nel

BoruncnuTh ucTuHHYI0 TemmnepaTypy I Boiab(ppaMoBOil pacKajieHHOHN JICHTHI, €CIM paJuallMOHHBIN TH-
pOMETp moKa3bIBaeT TeMneparypy Ip. = 2,5 kK. Ilpunsars, 4ro moriomarenbHas CHOCOOHOCTH IS
BOJIb()paMa He 3aBUCHUT OT YaCTOTHI U3TydeHHs U paBHa a; = 0,35.

Kpacnas rpanuna gotosddexra g nuaka Ao = 310 aM. Onpenenuts MaKCUMaIbHYI0 KHHETHYECKYIO

HEPTHIO Tmax (POTOIIEKTPOHOB B JEKTPOH-BOJIbTAX, €CIIM HA IUHK IMAJaeT CBET C JJIMHOW BOJHBI A =
200 gM.

HeBo30y>x1eHHbI aToM BOJOpOJa MOIJIONIaeT KBAaHT U3NMy4YeHUs ¢ JUIMHOW BOJHBI A = 102,6 HM. BbI-
YHCIIUTh, MOJIB3YsICh Teopuel bopa, paguyc r 371eKTpoHHONH OpOUTHI BO30YKACHHOTO aTOMa BOJIOPOJA.

[Tpu kakoi ckopocTu neOpoiinieBcKas JJIMHA BOJHBI MUKPOYACTHUIBl paBHA €€ KOMITOHOBCKOW IJIMHE
BOJIHBI?

quy paBHa MUHUMaAJIbHAS HECOTIPCACIICHHOCTh KOOPANHATHI IMTOKOAIICTOCA BHCKTpOHa?

DJEeKTPOH HaXOAUTCS B OECKOHEYHO ITyOOKOH 0JJHOMEPHOU MOTeHIUaNbHOU siMe mupuHoi 0,1 HM. Bbl-
YUCJIUTH B DJIEKTPOH-BOJIBTAX YHEPTUIO OCHOBHOI'O COCTOSIHUS JJIEKTPOHA.

OrnpenenuTs 1010 CBOOOTHBIX AIEKTPOHOB B MeTajuie npu temreparype 7 = 0 K. sHepruu KoTophIxX 3a-
KITIFOYEHBI B MHTEPBaJIe 3HAYCHUN OT 1/2€ma IO Emar.

Breraucnurts IIe(beKT MacCChbI, SHECPIUuro CBA3H U YCJIbHYIO SHCPIrUIO CBA3U aJII)(l)a-‘IaCTI/IIII)I.
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Bapuant Ne2

1.

Yepuoe Teno umeet temneparypy 71 = 500 K. Kakopa Oyner temmneparypa 7> Tena, eciu B pe3ysibTaTe
HarpeBaHus MOTOK U3TyYEHHUsS YBETUUUTCA B 11 = 5 paz?

Ha noBepXxHOCTB Kanust majlaeT CBeT ¢ AIMHOM BoJHBI A = 150 HM. OrnpenenuTh MaKCUMAaJIbHYIO KHHE-
TUYECKYIO SHEPTHUIO 7inax POTOIIEKTPOHOB.

Breruncnuth mo teopuu bopa paamyc r, BTOpOHl CTalOHApHON OpPOUTHI U CKOPOCTH V; DIIEKTPOHA Ha
ATOM OpOUTE JJIsl aTOMa BOJIOPO/Ia.

Kakoli kuHeTH4ecKkol >Hepruer JOKEeH Oo0NanaTh SJEKTPOH, YTOOBI AeOpoWsIeBCKas JJTWHA BOJIHBI
ObLJIa paBHA €r0 KOMIITOHOBCKOH JJTMHE BOJIHBI?

Breraucnurts MHUHUMAJIbHYIKO HCOIIPCACIICHHOCTh KOOPANHATEI ITOKOAIICTOCA ITPOTOHA.

[Iporon HaxoauTcs B OECKOHEYHO ITyOOKON OHOMEPHOM MoTeHUuanbHOU sime mupuHoi 0,01 mm. Bei-
YHUCIUTh B METAIEKTPOH-BOJIBTAX YHEPIHIO0 OCHOBHOT'O COCTOSIHUS IIPOTOHA.

I'epmanueBslii KpucTaul, mupuHa AE 3ampeleHHoN 30HBI B KoTopoM paBHa 0,72 3B, HarpeBaroT ot
temnepatypsl 1 = 0°C go temnepatypsl £, = 15°C. Bo ckoibKO pa3 BO3paCTET €ro yjejbHasi MPOBOIM-
MOCTB?

Bhrumciuth 1eeKT Macchl, SHEPTHIO CBA3H M yEIbHYIO SHEPIHIO CBA3U Aapa 56 Ca .
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Bapuant Ne3

Temmnepatypa abcomrotHo "yepHoro tena T=2kK. Onpenenuts JIMHY BOJHBI Am , HA KOTOPYIO TPHUXO-
JIUTCS MAKCUMYM SHEPTUU U3IYUYEHHsS], U CIIEKTPAIBHYIO IJIOTHOCTh HEPTeTUYECKOW CBETUMOCTH (U3-
JTYy4aTeTbHOCTH) (72,7)max JJIS TOM IITUHBI BOJIHBI.

®doton ¢ aHeprueit € = 10 3B magaet Ha cepeOpsiHYIO MIAaCTUHY U BbI3bIBaeT (GoTodPdext. Onpenenutsb
UMITYJIbC p, TIOTYUYEHHBIN TUIACTUHOM, €CIIM MPUHSATD, YTO HANpaBJIEHUs ABMKEHHUsS (POTOHA U (HOTOAIIEK-
TPOHA JIEXkKAT Ha OJJTHOM NPSIMOU, EPIEHAUKYISIPHON TOBEPXHOCTH IIIIACTHH.

Breraucnouts mo TCOpUU Bopa nepuon T BpallCHUSA 3JICKTPOHA B aTOMC BOJAOPOJad, HAXOAAIIETOCH B BO3-
6y>KJIGHHOM COCTOsIHHH, OIIPEACTIACMOM I'JIaBHBIM KBAHTOBBLIM YHUCJIOM 71 = 2.

Uemy noipkHA OBITH paBHA KMHETHYECKas HEPTUs MPOTOHA, YTOOBI JeOpoiiieBCKast UIMHA BOJIHBI COB-
rnajaja ¢ ero KOMITOHOBCKOU JUTMHOW BOJIHEI?

Kunetnueckas OHEPTHA JJICKTPOHA paBHA €ro SHCPIUU ITOKOH. qCMy paBHa IIpyU 3TOM MHHHUMAJIbHAA
HEOMPECACIICHHOCTE KOOPANHATBI BJ'IGKTpOHa?

Anbda-gacTuria HaXoAUTCsI B OECKOHEUHO TITyOOKOH OJZHOMEpPHON MOTeHLMalbHOW siMe. Yemy paBHa
IIMPHUHA SIMBI, €CJIM MUHUMAJbHAsl SHEPTHsl YaCTULbI cocTaBiisieT 6 MaB?

IIpn HarpeBaHMM KpEMHHEBOro KpHcTauia oT temneparypsl f1 = 0°C go temmneparypsl £, = 10°C ero
yJAenbHas MPOBOJMMOCTb Bo3pacTaeT B 2,28 paza. [lo npuBeaeHHBIM JAHHBIM ONPEACINUTh MUPUHY AE
3allpelIeHHOM 30HbI KpHCTalaa KpEMHHUSL.

Borauciuth 1eeKT MacChl, SHEPIUIO CBA3M U YJCNBHYIO SHEPTHIO CBA3M S1pa 52U .
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Onpenenuts Temnepatypy 7 U SHEPreTUYECKYH0 CBETUMOCTD (M3IIy4aTeabHOCTh) R, aOCOIIOTHO YepHO-
O Tela, eCIi MAaKCUMYM SHEPTUU U3TYUYEHUS MPUXOIUTCS HA JUTUHY BOJTHBI Am = 600 HM.

Ha ¢orosneMeHT ¢ KaTogoM U3 JUTHUS MajaeT cBeT ¢ AauHOU BoMHBI A = 200 HM. HaliTn HanmeHbIee
3HaYeHHE 33/IePKUBAIOIICH PA3HOCTU MOTEHUUATOB Unin, KOTOPYIO HYXHO MPHUIIOKUTH K (DOTOIIEMEHTY,
9TOOBI IPEKPATUTH (POTOTOK.

Ompenenuth n3MeHeHue dHepruu AE seKTpoHa B aTOMe BOJOPO/IA MPU M3IYyUYEHUH aTOMOM (OTOHA C
gacToToi v = 6,28-10" I'wr.

Kunernueckasi 3HEpTUs JIEKTPOHA PaBHA €r0 YHEPTUH MOKOs. BBUuCInuTh Ae0pOoiiieBCKyO JITHUHY BOJI-
HBI DJIEKTPOHA.

Macca IBHXKYIIErocss MPOTOHA B JBa pa3a OOJBINE €ro MAacChl MOKOS. BBIYUCINTE MUHUMAIBLHYIO
HEOMpPeAeNEeHHOCTh KOOPAMHATHI MPOTOHA.

DJEKTPOH HaXOIUTCA B OECKOHEUHO TITyOOKOW OTHOMEPHOM MOTEHIMAIbHOH siMe mmprHoit 0,1 HM. BbI-
YUCIUTh JUIMHY BOJHBI M3JIy4EHUS IPU MEPeXoie 3JIEKTPOHA CO BTOPOIO Ha MEPBBIH SHEPreTU4eCcKuit
YPOBEHb.

p-n-Tiepexo]i HaxoauTcs moj oopatHeiM HampsbkeHueM U = 0,1 B. Ero comporusienne R, = 692 Owm.
KakoBo conportunenue R, nepexoaa npu NpsMoM HanpsKeHUH?

Onpenenuts MAKCUMaJIbHYH0 KMHETUYECKYIO DHEPTHIO YIEKTPOHA, UCITyCKaeMOro IIPH pacnaae HEUTpo-
Ha. Hamucate ypaBHeHue pacnana.
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N3 cmoTpoBoro okomiedka meun u3mydaercss motok ®, = 4 x/[x/mMuH. Onpenenuts Temmneparypy 1’
[euH, eClIM IUIOIAAb OKoImeuka S = § cM?.

Kakosa JOJI’KHa ObLITH JJIMHA BOJIHBI Y-U3JTYYCHH, MMaJal0IICro Ha IMJIaAaTHHOBYIO IIACTHHY, 4TOOBI MaK-
CHMaJIbHasl CKOPOCTh (POTODIEKTPOHOB ObLIA Vyer = 3 MM/c?

Bo ckonbko pa3 usmeHHUTCs nepuoj 7' BpallleHus! 3JIEKTpOHa B aTOME BOAOPOJA, €CIH MPH Mepexoe B
HEBO30YXJICHHOE COCTOSTHUE aTOM M3JIy4YHT (POTOH C JJIMHOM BOJNHBI A = 97,5 HM?

Kunernueckasi sHeprus nNpoToHa B JIBa pa3a MEHBIIIE €ro YHEPruu Mokos. YeMy paBHa JieOpoiisieBckas
JUTMHA BOJIHBI POTOHA?

Yemy paBHa MHHUMAJIbHAs HEOPEICICHHOCTh KOOPAMHATHI ()OTOHA, COOTBETCTBYIOIIECTO: a) BUIUMOMY
M3IIyYCHHIO ¢ JUTMHOW BOHBI 0,63 MKM; 0) pEHTTEHOBCKOMY H3ITYYECHHIO C JJIMHON BOJHBI 25 M?

[TpoToH HaxoauTCsi B OECKOHEYHO TTyOOKOW OAHOMEpPHOU MoTeHIuanbHoU sime mupuHoi 0,01 nc. Bri-
YUCIUTh JJIMHY BOJIHBI U3JTy4YEHUS IPU Iepexo/ie IPOTOHA CO BTOPOTo Ha NEPBbI YHEPreTU4ecKuil ypo-
BEHb.

MerTanibl IUTUU U LMHK IPUBOJAT B COMPUKOCHOBEHHE Ipyr ¢ Apyrom mpu temneparype 7 = 0 K. Ha
CKOJIBKO M3MEHUTCSI KOHIICHTPAIIMSI JIEKTPOHOB MPOBOAMMOCTH B IMHKEe? Kakoi u3 3Tux meramioB Oy-
JIeT UMEeTh OoJiee BHICOKUI MOTEHIHAN?

[Tpy aHHUTHISAIMK SJIEKTPOHA U MO3UTPOHA 00pa3yroTcs ABa ramma-Qortona. Haiitu sHepruto u anmHy
BOJIHBI KQXJI0T0 U3 (DOTOHOB, €M KMHETHUYECKasi SHEPIUs 3JIEKTPOHA S MO3UTPOHA Obljla MHOI'O MEHb-
1€ UX SHEPTUH ITOKOS.
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[ToTok m3mydyeHus: abcoroTHO YepHOTOo Tena @, = 10 kBT. MakcuMyM 3HEpTruu U3IydeHHUs TPUXOTATCS
Ha JUTUHY BOJHBI A = 0,8 MkM. OmipeienuTh miomaab S U3Iydaroiei moBepXHOCTH.

Ha wmeramnuueckyro MjacTWHY HampaBieH My4dok ynbTpaduoneroBoro mmyudeHus (A = 0,25 Mkm).
DOTOTOK MpeKpaliaeTcs Mpyu MUHUMAIbHON 3aJIepKUBAIONIECH Pa3HOCTH MOTEHHHUANOB Umin = 0,96 B.
Onpenenuts paboTy BbIX0/a A 3JIEKTPOHOB U3 MeTaJlIa.

Ha ckonbko M3MeHMIIaCh KHHETHYECKAsl SHEPTHS 3JICKTPOHA B aTOME BOJIOPO/Ia MPH M3ITyUYSHHH aTOMOM
¢dboToHA C TMHOMN BOIHBI A = 435 HM?

Macca nBHXKyIIerocsi 3J1€KTpOHa B JBa pa3za OOJIbIIE €ro Macchl MOKOs. BerumciuTs ne0poisieBCcKyro
JUIMHY BOJIHBI 2JIEKTPOHA.

Cpennee paccTosiHuE JIEKTPOHA OT SApa B HEBO30YKJIEHHOM aTOME BOJ0pojaa paBHO 52,9 mm. Beruuc-
JIATh MUHUMAJIBHYIO HEOIIPEJEIEHHOCTh CKOPOCTH AJIEKTPOHA B aTOME.

DJEeKTPOH HaXOAUTCS B OECKOHEYHO ITyOOKOH OJJHOMEPHOU MOTeHIUaNbHOHU siMe mupuHoi 0,1 M. Bbl-
YUCJIUTH OTHOILIEHUE Pa3HOCTU SHEPIUM COCEHUX YPOBHEMN, COOTBETCTBYIOIIUX CPEAHEN DHEPIUH TEIl-
JIOBOTO JBMKEHUS AekTpoHa mpu temneparype 300 K, k aToit sneprum.

Conpotusnenue R, p-n-niepexona, HaxoAsuerocs noja npsimum HanpsbkenueM U = 1 B pasro 10 Om.
Omnpenenuts CONpOTUBIIEHUE R, epexoa Mpu 0OpaTHOM HATIPSKEHUH.

BEIUKCITHT SHEPTHIO AePHO peakuu n+'§B—>1 Li+5He.
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Kak 1 BO CKOJIBKO pa3 U3MEHUTCS MOTOK M3JIyueHHs] aOCOIIOTHO YEpHOIO Tejla, €ClIi MAKCUMYM JHep-
MU U3JTyYeHHs IEPEMECTUTCS ¢ KPaCHOW TPaHUIbl BUAUMOTO crieKTpa (Ami = 780 HM) Ha (QuOIETOBYIO
(Am2 =390 H™m)?

Ha moBepxHOCTh MeTallIa MmajsaeT MOHOXPOMAaTUYECKHi cBeT ¢ miuuHOoM BoiHBI A = 0,1 Mmkm. KpacHas
rpanuna dotodddexra Ao = 0,3 mxm. Kakas gons sHeprum GOTOHA pacxoyeTcss Ha cOOOIIeHHe dJIeK-
TPOHY KUHETHUYECKOH dHEeprun?

B xakux mpenenax AA, MOJDKHA JIeKaTh JJIMHA BOJH MOHOXPOMATHYECKOTO CBETa, YTOOBI MpU BO30Y-
JKICHUHM aTOMOB BOJOPOJa KBAHTAMH 3TOTO CBETA PAJAUYC 7, OPOUTHI DIIEKTPOHA yBenuumics B 16 pa3?

Uemy paBHa ae0OpoiiieBcKas IJMHA BOJTHBI MPOTOHA, IBIKYIIETOCS co ckopocThio: a) 0,05 ¢; 6) 0,5 ¢ (¢
—CKOpPOCTh CBETa B BaKyyMe).

Cpennee BpeMs >KU3HU BO30YKJICHHOTO COCTOSHHUS aToMa paBHO 12 HC. BBIYHCIUTE MUHUMATBHYIO
HEOTPeAEeNEeHHOCTh JUITMHBI BOJTHBI A=0,12 MKM H3Ty4eHHs PU MepeXojie aToMa B OCHOBHOE COCTOSTHHE.

ATOM BOJIOpO/Ia HAXOAUTCS B OECKOHEUHO IITyOOKOM OHOMEPHOM NOTEHIMAIbHOM siMe mupuHoi 0,1 M.
BbruncinTe pa3sHOCTh HEPrHi COCEHUX YPOBHEH, COOTBETCTBYIOIIMX CPEIHEH SHEPrUU TEIIOBOIO
NBIKeHUs aroma ripu temmneparype 300 K.

Haiitn MuHuManbHyto 3HEPTHIO Wiin, HEOOXOAMMYIO Il 00pa30BaHus Mapbl AIEKTPOH—IbIPKA B KPH-

crayuie CaAs, eciii ero yJenbHas IPOBOJAUMOCTH Y U3MeHseTcs B 10 pa3 mpu U3MEHEHUH TeMIiepaTyphbl
ot 20 mo 3°C.

BEIUMCIIUTE SHEPTHIO SAEPHOM peakun p-+4.Li —>23 He.
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OmnpenenuTs NOrIOLIATENbHYIO CIIOCOOHOCTD @7 CEPOro Telna, JUIs KOTOPOro TeMIeparypa, U3MepeHHas
paavalMoOHHBIM UpoMeTpoM, T,. = 1,4 KK, Torna xak uctunnas remmneparypa 7' tena pasHa 3,2 kK.

Ha metann nagaetr peHTreHOBCKOe U3Iy4YeHHe ¢ AIMHOM BoJHBI A = 1 HM. [Ipenebperast paboToil BbIXo-
714, OTIPENIEIUTh MAKCUMAJIBHYIO CKOPOCTD Vinax POTOITEKTPOHOB.

B onHO3apsqHOM HOHE JUTHS 3JEKTPOH IMEpeles ¢ YeTBEPTOro SHEPreTHUYeCKOro YPOBHS Ha BTOPOM.
OnpenenuTts ATUHY BOJIHBI A U3ITyUSHHs, UCITYILIEHHOIO HOHOM JIMTHS.

BerarcnuTh 1e0pONIeBCKYIO JUTMHY BOJIHBI DJIEKTPOHA, MPOIIEAIIETO YCKOPSIONIYIO Pa3HOCTh IMMOTEHIIH -
anos; a) 500 B; 6) 500 xB.

EcrecTBeHHas mupHHa ciekTpaibHON TMHUU A=0,55 MKM, COOTBETCTBYIOILIEH Mepexoly aToMa B
OCHOBHOE cocTosiHue, paBHa 0,01 mM. OnpenenuTs cpeHee BpeMs )KU3HU BO30YKACHHOTO COCTOSTHUS
aToMma.

Yacrtuia HaxoauTCs B 6ECKOHEYHO ITyOOKOH OJIHOMEPHOI MOTEHIMANBHOM sIMe IIUPHUHOM | B OCHOBHOM
COCTOSIHUH. B Kakux TOYKax SIMbI IUVIOTHOCTh BEPOATHOCTH OOHAPYKEHUS YaCTHUIIBI COBMAAET C KJIACCH -
YECKOM TUIOTHOCTBIO BEPOSITHOCTH?

Comnporusnenue R, kpucramia PbS mpu remnepatype ¢ = 20°C paBrHo 10 OM. OnpenenuTs ero cornpo-
TuBJNeHUE R, npu temnepatype = 80°C.

BEIUKCIIUTE SHEPTHIO AAEPHOI peakiun > He+'7N—'{O + p.
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Myddenbnas neus, norpedusonas MomHocTs P = 1 kBt, umeer orsepcrue miomanpio S= 100 cm’.
OrnpenenuTs 010 1) MOIIIHOCTH, PACCEMBAEMOM CTEHKAMH NEYH, €CJIM TeMIIepaTypa €€ BHYTPEHHEH I0-
BepxHOocTH paBHa 1 kK.

Ha weramnyeckyro IUIACTHHY HANpaBiICH MOHOXPOMATHYECKHUH IydyOoK CBETa C YacTOTOM
v=7,3-10"Tu. Kpacnas rpanuna Ao porodddexra a1 nanHoro marepuana pasHa 560 um. Onpene-
JIMTh MAaKCUMAJIBHYIO CKOPOCTD Vinax POTOITEKTPOHOB.

DJEKTPOH B aTOME BOJIOPOJAA HAXOAUTCS Ha TPEThEM PHEPIeTUUYECKOM ypoBHE. OnpenenuTb KHHETHYE-
ckyto 7, moTeHIManbuyo /7 1 nonnHyto E sHepruio 31aektpoHa. OTBET BHIPA3UTh B 3JIEKTPOH-BOJIBTAX.

Yemy paBHa neOpoiiyieBCcKas JUIMHA BOJIHBI TEIJIOBOIO HEHTpPOHA, 00JaJarollero SHEpruei, paszHoi
CpeAHEN SHEPruu TEIIOBOro ABMXkeHus npu Temmnepatype 300 K.

CpenHee BpeMs U3HH NU-HylIb-Me30Ha coctasiseT 0,8x107'%, a ero sHeprus mokos pasHa 135 MbB.
Uemy paBHa MHHUMAaJIbHAS TIOTPENTHOCTD OMPEIEIICHUs MacChl YaCTHIIHI?

YacTuia HaxoauTCs B OCCKOHEUHO Fle6OKOI>'I OI[HOMCpHOﬁ MOTEHIIMAILHOM IMe I.HPIpPIHOﬁ 1 B 0CHOBHOM
COCTOSIHHUH. quy PaBHO OTHOIICHUE IINIOTHOCTU BEPOATHOCTHU O6H3py>KeHI/ISI YaCTHULBI B IICHTPE AMBI K
KJIaCCUYECKOH MIOTHOCTHU BepOHTHOCTI/I?

KaxoBo 3Hauenue sneprun depmu ¢ y 3JI€KTPOHOB IMPOBOJAMMOCTH JIBYXBaJIEHTHOW Menu? Bbipasuthb
sHepruto PepMu B JKOYIISAX U DIIEKTPOH-BOJIBTAX.

BEIUHCITUTE SHEPTHIO SAEPHOM peakmun  p+'sB —>35 He.
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1.

CpeaHsis SHEPreTHYECKas CBETUMOCTL R mosepxHoctH 3emuu pasHa 0,54 J[x/(cm*mun). KakoBa m0imK-
Ha ObITh TemriepaTypa 7 TOBEpXHOCTH 3€MJIH, €CIH YCIOBHO CUUTAaTh, YTO OHA M3JIy4aeT KaK cepoe TeJo
¢ ko3 unrienTom uepHoOTHI ar = 0,257

®doron mipu dpdexkre KomnToHa Ha cBOOOTHOM AIEKTPOHE OBLT paccestH Ha yroi 0 = w/2. OnpenenuTsb
uMIrynbC p (B MaB/c), nmpuoOpeTeHHBIN SJIEKTPOHOM, €ClIi dHeprus (oToHA JI0 paccesHus Oblia
e = 1,02 MaB.

®oToH BBHIOMBAET U3 aTOMa BOJOPOJIA, HAXOSAIIETOCS B OCHOBHOM COCTOSIHUH, DJIEKTPOH C KWHETHYE-
ckoit sHepruer 7= 10 3B. OnpenenuTs sHEPTHIO € POTOHA.

CpenHssi KHHETUYECKasl SHEPTusl JIEKTPOHA B HEBO30YKJIEHHOM aToMme BojopoJja paBHa 13,6 3B. Bri-
YHUCIUTH JOPOHIEBCKYIO [UIMHY BOJHBI JIEKTPOHA.

Cpeznee BpeMst )KU3HHU dTa-Me30Ha coctaisier 2,4-10" ¢, a ero sHeprus mokos pasHa 549 MoB. Bebi-
YUCIUTh MUHUMAJIbHYIO HEOIPEIEJICHHOCTh MacChl YaCTHUIIBI.

qaCTI/II_[a HaxXoauTCsa B OCCKOHEYHO FJ'Iy6OKOI>i O,Z[HOMCpHOP'I HOTCHHH&HBHOﬁ AME HIHpI/IHOﬁ |:! IepBOM
B036y)K)IeHHOM COCTOSIHMH. B KaKux TOYKax SMBI INIOTHOCTH BCPOATHOCTHU O6H3py>KeHI/I$I HaCTHUIIbI MaK-
CHMaJlbHA, a B KaKHX - MUHHMaIbHa?

[Ipsamoe Hanpsbxkenue U, MPUIIOKEHHOE K p-n-mepexoay, paBHO 2 B. Bo ckoJibkO pa3 BO3pacTeT cuiia
TOKa Yepe3 NEPEXol, €Cliu U3MeHUTh Temnepatypy ot 71 =300 K no 7, =273 K?

BeluncianTs 3HEPruro A1epHON peakun %H +?H —>§He +n.
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