IIpunoxxeunne 5. Ilpumepsni.

s miutiocTpaluu paccCMOTPUM JIBE OJHOMEPHDIE 33/Ia9M: TYHHEJILHBIN 3DdMEKT 1uepe3 mpsMOyTOIbHbIHN M0~
TEHINAJIbHBIN 6aphep M FapMOHUYECKU OCIIAJLISITOP.

1. IIpamoyzorvHuiii nomeHyuasvHoulll 6apbeED.

ITycrs MaTepuasbHOe MOJIE, IBUXKYINEEC CJeBa Halpaso, umeeT 3Hepruio F < V.. (cM. pucynok). IToren-
nuaibHas dHeprusa B objactu | mocTosinHa W paBHa Hy 0. [loTeHnnanbaas sHeprust B obgacTu I MOCTOSHHA U
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paBHa Hymo. B coorBercTBum ¢ 00mMM BbhipaKkeHnueM (cM. riiaBy 1.3)

() = { 2/E—V(z) nupuE #0,

2./~V(z) npuE =0,

m

JUTst TIoJtedt & (2) BemecTBeHHOTO ¥ MHUMOTO BPDEMEHH MMeeM

/2
i ~F mupu E #0,

0 mpu E=0.

HOﬂCTaBI/IB 9THU 3HaYCHUA B O6I_T_L€e BbIpa2KeHue JIJis1 aMIIJINTY/ bl KOMILJIEKCHOU MJIOTHOCTH (I‘JIaBa 13)7 nmMeeM

W t) = | O g (0) expi (§+ 2“>j1dn§t expi 2”/Ii,,.l(n)dn . (1)

Tm (37) Tm rm (,,7) Tr /

J1st BOJTHOBO# (DYHKIMM MaTEPUAIBHOTO MOJIA B objacTu [ mosryamm

-2

. | (mz 2m 1 E
U(x,t) = /p(0) expigp(0) expi (271 + T) O/v(n)dn - Et

— 4(0) expi(%fzm - Et) =1(a) exp % (VomEz - Bt).

«BepTukabHas CTEHKA» IMOTEHIHMAILHON 3HEPIMH — OPUOINKEHIE, OIMCHIBAIONIEEe IPEHEOPEsKIMO MAJIOE Jeii-
CTBHE 110 OTHOIICHUIO K U3MEHEHNIO MOTeHINAILHON SHEPIUU Ha HeKOTOPOM IIPOMEKYTKe IIPOCTpaHcTBa Ax, TO
ectb S12 << (Vo — Vi)Az. D10 o3nadgaer npeHebpexnMo Maiioe n3Menenue BodV/dx = const Bo Bcex Tpéx
obnacrsix, To Z(x) = 0 s MHAMOIO BPeMeHH B KaxKJIOi m3 HuxX. UTO KacaeTcss MHUMOI CKOPOCTH, TO OHA
BO3HMKAET JIjIs BEIIECTBEHHOIO BpeMenu B objiactu Gapbepa npu E<V. Uubivu cioBamu, nox 6apbepom (B 06-
gactu I1T) daza BoaHOBON (DYHKIUM YUCTO MHUMASI, U JIBUKEHUS HE IIPOMCXOAUT — YTO FBHO KOHCTATUPYETCS
napajiokcoM XaprMaHa BO Bcex ero Bapuarusx. Vckimodas B (1) KOHBEKTHBHYIO 9aCTh BOJHOBOI (hyHKIUM, B

3TOi1 00JIACTH UMeeM ) ]
U(x,t) =1(a) exp(—ﬁ\/Zm(V - E)(x— a)) exp % (—Et).

Takum o6pazoM, JUHAMAKA BOJTHOBOIN (DYHKIIAU IO, IPAMOYTOIBHBIM 0aphepPOM PEAIH3yeTCs TP MHUMOM 3Ha-
YeHNU CKOPOCTHU I0J] 0apbepoM, HO B paMKax JIMHAMUKU MATEPHAJIbHOIO I0JIS C OTJINYHON OT HyJIs SHepruei —



TO €CTh JJIsl BEIecTBeHHOro Bpemenn. B obsactu 11 BomHOBas DYHKINST HAXOAUTCS aHAJOTUIHO obsactu [ u
3J1eCh HE PACCMaTpPUBAETCS.

2. Tapmoruneckuts 0CUUAAAMOP.

IMycts B o6sactu I (cM. puc.) sHeprug rapMonudeckoro ocumigropa E > V. Torga B aToit obnactu umeem
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B obmactu I] nmeem x € I. Tormat € L qma E #0ut € R gna E = 0. [Ipu 3roMm 1mosiHast SHEpTHsi BXOJUT B
BBIpaXKeHWe Jisl TI0JIs 4(X) ¢ OTPUIATEbHBIM 3HAKOM, M MbI IMEEM
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TeHIMATBHAS SHEPTUST OCTUJLIATOPA C TTOJIOKEHNEM PABHOBECHS B HAUaJIe KOOPANHAT; W, d, Uy — COOTBETCTEEHHO

cODCTBEHHAsT YACTOTa, aMIUIUTYIa KOJIeDaHuil U CKOPOCTh B HadaJje KOODJIUHAT TapMOHIHYIECKOTO OCIIHLISITOPA.
B pesyabrare st rapMOHMYECKOTO OCIHUJIISITOPA B 006acTu I mosydnm
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IMoxcranoBKa BhIpazKeHuii jist 0JIefid KBAHTOBOIO OCIMJLIATOPA, & TaKXKe yCJIOBHUs KBAaHTOBaHUs (2) B Bb-
pazkeHue Jiisi BOJHOBOI pyHKIuM HGUHUTHOrO nBUKeHus (cM. riiaBy 1.3)
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ITepexom K IepeMeHHOI T ¢ yIETOM 3aBUCHMOCTH AMILIUTY/IBI @ OT SHEPTHUH TO3BOJISIET BBIPA3UTH (DYHKITIIO
U, (z) 4epe3 HOIMHOMBI DPMUTA, ¥ BOJIHOBas (DYHKIHs OCIUIIATOPA IPUMET BUJL
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