Sajlaun K ceMuHapy «TodyHo pemaeMmble oTeHnnasbl. Jactsb 1»

Yupaxkaenus (40 6asioB)

VYupaxkuenune 1 (20 6asyioB)

. o o h2
Uccnemyiite mpsaMoyrommbayto asymepryto amy U(r) = —Ugf(a — |r|) B obpaTHom npesere ray6oxoit smbr Uy > 57-. Omennre
KOJIMYECTBO CBA3AHHBIX COCTOSHWNA B siM€ JIJIsi (DUKCHUPOBAHHOTO OPOMTAJIBLHOIO KBAHTOBOTO WHCHa M € 7, a TakyKe IMOJHOE
YHCJIO CBA3AHHBIX COCTOstHUMN. OnpesienTe IpoMeKyTOUHYI0 aCHMITOTHKY yPOBHEl sHeprun E,, ,,, (MHTEPECHBI BLICOKOJIEIKALIIIE
YPOBHH, HO He GJIM3KUE K «BEPXY sMBI» ).

Yupaxkuennd|| 2 (20 6as1oB)

Ompejiesre BOTHOBYIO (DYHKIMIO JIJIs JBHKEHUs] B TpéxMepHoM KynoHosckoM norerrmaie U(r) = —a/r 9acTuIp! ¢ opouTaib-
HBIM KBaHTOBBIM YHUCJOM L Ha cTporo HyneBoit sneprum EF = 0.
VKasanue: COOTBETCTBYIOINIEE YpaBHEHNE CBOIUTCA K ypaBuenuio bBeccers.

Bana4an (60 6asioB)

Bajaua 1. Illaposas nosocte] (20 6asos)

PaccmoTrpure TpEXMEPHYIO YACTHUILY MACCHI 1M, IBIKYIIYIOCH B TPEXMEPHON MIAPOBOI IMOJIOCTH PAIMyca o ¢ OECKOHETHBIMU
CTEeHKaMMU:

0, |r|<a

U =
™) 0o, |r|>a

(1)
Kakum ypaBHeHMEM ONIPEEISIIOTCST YPOBHU HEPrun ¢ (DUKCUPOBAHHBIM OpOuTaabHBIM MOMeHTOM L7 Permure ypaBHeHUe TOYHO
s L = 0, a Takake TpUOINKEHHO JJIs BRICOKOJIEXKAINX YPOBHEl sueprun ipu L > 1.

Vkasanue: cBOOOIHOE HBUKEHHE B TPEXMEPHOM IIPOCTPAHCTBE TAKXKe CBOAUTCA K (pyHKIusM bBeccesisi, HO ¢ MOJIyIEIbIM
HHJIEKCOM Jy,11/2(2) (KOTOpBIE, B jeiicTBUTeNbHOCTH, Crell. (YHKIMAMI He ABIAIOTCS, a MMEIOT sBHOE IPEeJICTaBICHHE Yepe3
OOBbIYHBIE TPUTOHOMETpHYIECKUE (DYHKIIH).

Bamada 2. Crynenbka (40 6aJ110B)

Onpenenmre K03bOUIUEHTHI TPOXOKICHNS U OTPazkKeHus OT norennuajia U(x) = %UO tanh £. Yxasanue: npu oMoy 3aMeHbl
€ = —e~2%/% 3ajaua IPUBOAUTCS K IHIIEPreOMETPUIECKON (byHKINT o F) .

13anaqa MMeer ABOIHYIO Ba’KHOCTH B KBA3HKJIACCHUECKOM NpUOIMKeHHH. Bo-mepBbix, 63 9Toif 3afa4n He IOJTydYaeTcsl MpaBHIbHAs (hOPMYIa
ypoBHeit sHeprum aToma Bojopoga FE, = —Ry/n?, moromy uro B dopmyne Bopa-3ommepdessaa HeMPaBUILHO OMPEENsIoTcs $ha30Bble CIBUTH, O
4ém OyjeT 3aja4a. A BO-BTODPBIX, y»Ke B KomiuiekcHOM Meroje WKB stor ciyuaii onmuchiBaeT CHIMBKY, KOIJa KBa3HKJIACCHUYECKAs TOYKA OCTAHOBKU
B KOMILIEKCHOMW IIJIOCKOCTU HAXOAMTCHA OJU3KO K 1mosocy. HakoHen, CTOUT OTAEIBbHO OTMETUTH, 9TO TPeOOBAHWE CTPOrO HYJIEBOH dHEprun (GU3NIECKHU
OTBEYAET TOMY, YTO MbI HAIIIM ACUMIITOTUKY BOJHOBBIX (DYHKIUN HA MQAbLL SHEPIUSX, COOTBETCTBYIOIIUX HE OYEHb OOJIBIIIUM PACCTOSHUSIM.

2Takasi MOZIEJIb OIMCHIBAET TAK HA3BIBAEMBIE 9JIEKTPOHHBIE Iy3bIPEHl B CBEPXTEKYUEM IeJIHU



