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HOBbIiM BAPUAHT OAHOHU CTAPOU ®U3BUYECKOW 3AJAYYU
b. H. POOVMOB

BHBOL V-ypaBHeHHd. PeasatuBacrckas cBsisb Mexay $a3oBoit u
rpyNnoBOi CKOPOCTSIMA YACTHIBI XU =C? NO3BO/IS€T BHCKA3aTh NMPeAN0J0KEe-
HHe, YTO NOCKOJBbKY (a3oBasi CKOpPOCTb # onpefenseT Co60i BOJHOBBHE
CBOHCTBA 4YaCTHIl, ONMUCHBAeMHe OObLYHLIM ypaBHeHueMm lllpenunrepa (Mn
OyneM HasbBaTh €r0 TaKXe X-ypaBHEHHEM), TO CPYNNoOBasi CKOPOCTh ¥
TaKKe JOJKHA OIpeneasaTb 3TH BOJHOBBIE CBOHCTBA M TaKXe MOKHA
JlaTb CBOE BOJIHOBOE ypaBHeHHe (Mbl OyleM Ha3HBaTb €ro U-ypPaBHEHH-
em) [1].

O6niunoe ypaBHenue lllpeguHrepa MOXHO BBIBECTH M3 YpaBHEHHS
A4s1  ,MOIY/JHPYEMO#“ BOJHBI, pacnpocTpaHdwiueidcs ¢ (a3oBoi CKoO-
pPOCThIO 1
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Jlas cBAI3aHHBIX YaCTHL TaKOe BHIpaxenue jasg 2 O6yaer TOJIBKO B 4acT-
HpIX cryvasx. Jas v? 6epeM OOBIYHOE HEPEJISTHBHCTCKOE COOTHOLIEHHE
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3710 ypaBHeHHe M OyjeM HA3LBaThb U-yPaBHEHHEM.

B orimuue OT # - ypaBHeHHA B U - ypaBHEHHHM HAa KJACCHUYECKOil rpa-
nnne (rae £=V(x)) xoadounuent npu ¢ obpamaercs B 6GeCKOHEUHOCTb.
Ha s10ii rpannue 1 - pynknusa @ - ypaBHeHusi 06pamaerTcs B HyJb., Jlas
CBOOOHOM uacTHUb, 1/ KOoTopo# V (x)=0, o6a ypaBHeHHs (POPMaJIBLHO
COBNAJAIOT, XOTsi OJHO M3 HHX HMCXOJHUT U3 ,MOJY/NHPYEMOH“ BONHEI, APY-
roe—Hus3 ,MOJYJHpYIOIIeH".

Ilaree Mbl paccMOTpPHM 3a4auyy 06 aTOME€ BOJOPOJAA C TOYKH 3PEHHA
U-ypaBHEHH.

§-COCTOdHHA aTOMA BOAODPO/1a. U-YpaBHEHHE ILJI5 S-COCTOSHHIT
aroMa BOJOpOJIa 3aNMIUETCA B BHJE
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TlepBuie Tpu yHkuun uzobpaxeHn Ha puc.l (/—=0).

MutTepunperanmus co6CTBeHHBX GYHKUHIH S-COCTOS-
wusd. Y13 puc. 1 BHAHO, uTO OOBIYHASI BEPOSITHOCTHAA  HHTEPHpPeTALHs
.cOOCTBEHHBIX (PYHKIMH 34ech He TOAUTCH, TaK KaKk (QYHKIOHH B TOYKe
r=0 o0OpamanoTtcid B 6eCKOHEUHOCTb U OOPBLIBAIOTCS HA K/IACCHUECKOH rpa-
HHIlE JJI JaHHOTO 3HEPreTHUYecKOTo cocTosHud. 10 xapakrtepy QyHKIHH
R, MOXHO TOJKOB2Th KaK CBOeOOpasHble KBAaHTOBHC I[1OTEHLHA/JbHHE
dyuxnuu. [losnas ¢ - GyHKIHSA A0JKHA BKJIIOYATH W BPEMEHHOH MHOXH-
Teab. B ortauune OT OOBIYHOI KBAHTOBOH MEXAHHKH 3TOT MHOXHTEJb
0/KeH ObLITh JeHCTBHTEeJbHOH BeJHYHHOM.



Takum 00pasoM MOKHO CUHTATh, YTO B S - COCTOSHUM 3JICKTPOH JIBH-
JKETCs BJOJb pajuyca OT IPOTOHA IO KJIACCHYECKOH IpaHHllbl U BO30Y K-
jpaet ocobyio cepuueckyio (3JeKTPOMATHUTHYIO?) BOJAHY, KOTOPad, HCXO-
Jisl OT IPOTOHZ, JIOXOLHUT J0 KJACCHYECKOH TrpaBuIbl H OTpaxaercd 00-
patHO. [lOCKOJMBKY 2/1€KTPOH HENpepHBHO B3aUMOJEHCTBYeT ¢ 3TOH BO.I-
HOHW, ero /IBHXKeHHe BJ0/J1b pajuyca OyaeT CJA0KHBM Ko0.1e0aTe/IbHBIM
JIBHXKeHHeM. Hanuuue 37Ol BOJHBL M Npeiynpe:kjadaer ,najgeHue” 3.1eKTpo-
Ha HaA TPOTOH B S - COCTOSIHUHU ').

Cdepuueckass CHMMETPHSI BOJIHBI 00yCJ0OBIeHa ChepHuecKoil cHMMer-
puell KYJOHOBCKOro 1oJsi npoToHa. Tak Kak CKOPOCTb BOJHBI- ¢, T. €.
BOJIHA ABJAAETCH ,MEAJEHHOH®, TO aTOM BOJOPO/A B S - COCTOAHHH 1IOXOXK.
Ha BHCOKOYACTOTHBII cepHyecKkuil pe3oHaTop C ,HArpPy3KOH".
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XOTs CKOpPOCTb BOJIHBEI MEHAETCS OT TOUKH K TOUKEe BJIOJIb pajauyca.
4aCTOTa ee N0/KHA OblThb, OUEBHAHO, OJHOH H IOCTOAHHON. 3Ta 4acToTa

LOJKHA OIpenesssThbCs CPeJIHHMH 3HAYeHHSIMH BOJHH Jie bpoiiis » u cko-
pocTu r (ycpejHeHHE IO KOODJIHHATE /)
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COAePKATH WM OeCKoHeunoe, WM KOHEYHOE UHCI0 udeHoB. Ho penienne ¢ deckone-
HBIM YHCJIOM WIEHOB, d 3HAYUT W ¢ OECKOHEUHBIM YHC/IOM HYJ€i, He uMmeer (U3HUECKO-
ro cMmbicia. PeuleHus e ¢ KOHEUHBIM YHCJIOM WIEHOB MOTYT ObITh WHTEPIPETHPOBAHDI
TOJBKO YTO ONHCAHHBIM HyTeM, T. €. Y-pYHKIHA JONKHA H300pa¥arTh CHCTEMY CTOSTUHX
BOJH THIIA 3JEKTPOMATHHTHBIX BOJH B BHICOKOYACTOTHOM pesoHatope. Pynxuns R, 101%Ha
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Vepeansg A M 7, MOJYUHM J7d S - COCTOSAHMII aTOMa BOJOPOJA
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B nanHoMm cayuae moJyuaercs Takoe e BBIPAXKEHHEe IS YACTOTHI
KaK H Ui CEBOOOJHOH YaCTHILH.

O6o6menne Ha caAyuaili BpPAHIATEJbHBIX COCTOSHHUIHA.
Cayuaii BpamaTeabHbiX l—COCToﬁHMﬁ aTomMa BOJLOPOJA HOJIXKEH OIHCHI-
BaTbCA ABYMS ypaBHeHHsaMH. [lepBoe ypaBHeHnue OyjeT ONHCHIBATH Cpe-
pPHYECKYIO BOJHY, TOJBKO Tenepb ¢ JABYMSA CPepPUYeCKHUMH TPAHHYHBIMH
IOBEPXHOCTAMH B COOTBETCTBHHU C JABYM$Sl KPalilHUMU 3HAYEHUAMH pajuyca
Fmax H Fmin KJaccuyeckol 3ajgauu Kemepa ais 3JeKTpPOHAa B 10J€ HPO-
TOHa. BTopoe vpaBHeHHe J0/KHO ONHUCHIBATHL A3UMYTAJbHYIO BOJHY, BO3-
OyxKJaemMylo BpaulateJbHBEIM JBHXKEHHEM 3JEKTPOHA B HANPABJIEHUH KO-
OP/IMHATBL ¢ B 11APOBOM CJI0€ MeKAy cdepamMu pajuyCoOB Imax H Imin.
[lepByro BOJAHY Mbl OyjaeM Has3blBaThb /- BOJHOH, BTOPYIO BOJHY—
©-BOJIHOH.
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YpaBHeHnue aJas ¢ -BOJHBL. M3 coobOpaxeHdii CHMMETPUH MOXK-
HO TNPHUHATH, UTO @ - BOJHA HA JAHHOM pajvyce AO0JAKHA HIATH C MOCTOSIH-
HOH CKOPOCThIO, He 3aBHcslleil oT ¢. [lostomy
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IS % - BOJIHBI OyAyT NpHCOEAHHeHHble ¢yukruun Jlewauapa

[m! dim
Pr(x)=(1—x¥) =" . (;j“m%‘ P (x). (25)

Pemenue ypaBHeHHs Aa8 7 -BOJAHL. [ECIH PacCMaTpHBATL YPaB-
HEHHE JJs 7r-BOJHBL camMo 1o cebe, TO OHO OyJaeT ypaBHEHHEM Ha COO-
CTBEHHBE 3HA4YeHWsi C AByMa napamerpamu. Pemenne ero OyJaeT Ca0xK-
ueiM. B namem cayuae 3agava obJervdercss Tem, 4YTO 3HAUEHMs Tapa-
MeTpa p. HAXOJAATCA HE3aBHCHMO U3 VPaBHEHHs /I <-BOJHbI.
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Jlasg unaxoxienuss « (a, 3Hauur, U £) nmodyuaercss TPanCHEHICHTHOE
ypaBHeHHe. _

Jlist npoBepKH HAUIMX PACCYXKAEHHH MOKHO BBIUHC/AHTL (DVHKIHH
R, noiab3ysach pexkyppentHoii ¢opmyaoi (31) u H3BECTHbIMII BbIpa)e-
uiaAMH £ uepe3s 7 u p. uepes [. Pe3yabTaThl BBLIYHCAEHHI TPHBEICHB
Ha puc. 1 (Pyuknuu, aast Kctopeix [540).

BoiBo bl

U-VpaBHEHHE J13aeT BO3MOMXKHOCTb [ICCTPOUTH HOBYIO (PHIHUCCKYIO KADTH-
ny aroma Bojopoja. XOTS B CMBICJE MaTeMaTHUeCcKoil THOKOCTH ej1Ba Ju
METOL U-YPaBHEHHs MOXKeT KOHKypupoBatbh ¢ ypasHeuuem lpeauurepa,
OJIHAKO HOBBIII MOAXO0J X 33JlJa4aM KBAHTOBOII MEXaHHKH MOKeT J1aTh H

HOBDBIE DE3YJALTATHL.
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