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06Wia.JI xapax:mepucmux:a auccepmat1tuu. 

AKTYaJlbHOCTb TeMbI. ifayqemre .CTan1qeCKHX li .llliHaMnqecKHX ::meKTpOMar-, 

HliTHhIX CBOHCTB JierKliX 5.1,llep naeT B03MO}KH0CTh rny6}Ke IIOHllTb IIplipO.llY CliJihHhlX 

B3aliMO,lleil:CTBlill 11, B qaCTHOCTli, HYKJIOH-HYKJIOHHhlX B3aliMO,lleHCTBlill. AKTyaJib

HOCTb TaKliX liCCJie,llOBaHlill CBJI3aHa co 3Haq11TeJihHhlM 3KCrrepnMeHTaJibHhlM MaTe

pHaJIOM HaKOIIJieHHhlM Ha cerO,llHJIWHlill neHb, a TaK}Ke C IIJiaH11pyeMblMli HOBhlMli 

3KCIIepnMeHTaMU, KOTOphle II03B0JIJIT rrpO,llBlIHYThCJl B o6naCTb 60JihWliX rrepenaq 

llMIIYJibCa B yrrpyrnx 3JieKTpOH-JI,llepHhlX peaKUliJIX, a TaK}Ke B npoueccax 3JieKTPO

li cpoTopacmenneHRJI Ji:nep. 

EoJibWlie 3Heprlili B peaKUlillX rronpa3yMeBalOT liCilOJib30BaHRe peJIJITliBliCTC

KlIX nonxonoa. YpaaHeH11e EeT~-ConnnTepa, B03HRKwee B pe3yn1,TaTe npnMeHeHRJI 

KBaHTOBo-noneBhIX MeTonoa K nayxqacTnqHoil: 3anaqe (E.E.Salpeter and H.A.Bethe, 

1951), a TaK}Ke pa3pa6oTaHHM TexHnKa BhlqucneHuJI Ha6n10naeMhlX (S.Mandelstam, 

1955), COCTaBJIJIIOT OCHOBY KOBapuaHTHOro caMOCOrJiaCOBaHHOro nonxona. OnHaKO, 

lICCJie,1lOBaHue MaJIOqacTuqHhlX 5.l,1lepHhlX CliCTeM (BKJIIOqaJI npocTeil:wy10 JI,llepHyIO 

CliCTeMy - neil:TpOH) TOpM03liJIOCb MHoroqncJieHHhlMli TPY.llHOCTJIMli, B TOM qncne 

TexHuqecKliMlI. 

CoapeMeHHhlH HHTepec K ucrroJib30BaH1110 cpopMaJIR3Ma EeTe-ComrnTepa .llJIJI 

mrncaHlill peaKUlill C nerKliMlI ll,llpaMli BbI3BaH rrpe}K.lle BCero HOBeHWliMII 3KCIIe

pliMeHTaJihHhlMlI naHHhlMR, rronyqeHHhlMli B TaKnx ueHTpax KaK TJNAF, Bates, 

JINR, CERN, DESYn np. Oco6y10 aKTYaJihHOCTh Bhl3hlBaIOT H3MepeH11JI.nonJip11-

3au110HHhlX xapaKTepliCTliK B ynpyrnx 3JieKTpOH-, anpoH-neil:TpOHHhlX peaKUlIJIX, 

npoueccax pacmenneHHJl neil:TpOHa C yqaCTlieM KaK 3JieKTpOHOB li q>OT0H0B, TaK li 

anpoH0B B o6JiaCTli 60JihllilIX rrepe,naq liMIIYJibCa. vfayqeHHe IIOJillpli3aUR0HHhIX Ha6-

JIIO,llaeMhlX naeT HOBhlll, 6onee rny60Klill ypoBeHb IIOHRMaHHJl HYKJI0H-HYKJIOHHhlX' 

B3aliMO,lleHCTBlill, liX 3aBRCliM0CTli OT CIIliHOBhlX xapaKTepRCTlIK. 

Ilpyroil: aKTRBHO o6cy}K.llaeMoil: B nocne.nHee BpeMJI npo6neMoil:, rrpe.ncTaBJIJIIOIUeil: 

HeC0MHeHH0 orpOMHhlll liHTepec, JlBJIJieTCJl li3BJieqeHlie 113 3KCrrepnMeHT0B C nerKliMlI 

ll.llpaMH 11HcpopMau1111 o CTPYKType CBJI3aHHoro HYKJIOHa. TaKoro pona 3anaq11 Tpe-

6y10T IIOCJie,llOBaTeJibHOro lI MaKCRMaJibH0 T0qHoro IICCJie,llOBaHIIJl rro6oqHhlX IICKa

}KaJOIUIIX 3cpcpeKTOB, He CBJI3aHHhlX C HYKJIOHHOH CTPYKTypoil:, yq11TbIBaI01UIIX pe

JIJITIIBlICTCKYIO KHHeMaTnKy peaKUHII II .llRHaMIIKY B3a11Moneil:CTBIIJI. llMeHHO no3T0-
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MY rrocTpoemi:e caMo_corrracoBaHH0ro K0BaPJfcl;HTHoro rronxona 11 rronpo6Hhri'1 aHa

JIIl3 pem!TIIBIICTCKIIX 3q>q>eKT0B B 3JieKTp0MarHIITHbIX peaKUIIHX C rrerKIIMll .anpal\m 

llBJIHeTCH_ aKTyaJibHO.H II llHTepeCHO.H 3anaqeft. 

-Uenb10 paooThI HBJISieTcSI rronpo6Hoe nccrrenoBaHne cTaTn'lecKnx 11 mmaMII-. 

qecKnx cBoiicTB neiiTpoHa B peaKun.ax yrrpyroro. eD-pacce.amrn 11 :meKTpopacruerme

Hllll: neiiTpOHa B q>OpMaJil!3Me EeTe-CorrrrnTepa; aHaJill3 peJISITl!BllCTCKIIX 3q>q>eKTOB 

B K0BapnaHTH0M rronxone. 

Hay'lHM H0Bll3Ha ll npaKTH'leCKM ueHH0CTb. B n11ccepTau1111 paCCM0Tpe

Hbl peaKunn yrrpyroro eD-pacce.aHllSI 11 :meKTpopacruenrreHIISI neiiTp0Ha B qiopMa

JIIl3Me EeTe-CorrrrnTepa, rrocrrenoBaTeJihH0 nccrrenoBaHhl perr.aTIIBIICTCKne 3q>q>eKTbI. 

HauneHa CBll:3b peJIHTl!BllCTCKIIX P-BOJIH C HepeJISITl!BllCTCKllMII Me30HHbIMII 06-

MeHHbIMll T0KaMll. 

IJpoBeneHbl pac'leThI Ha6monaeMbIX B ynpyroM 3JieKTpOH-neiiTpOHHOM pacceSI

HIIll C pa3JIII'!HbIMll M0.!leJISIMll HJKJI0HHbIX q>0pM-cpaKTOpOB. PacqeThl II03B0JIH.IOT 

cnerraTb BbIB0n 0 rrpnMeHJIM0CTll Monerreii B pa3JIII'IHbIX KIIHeMaTII'leCKllX peJKJIMax. 

CnerraHbl rrpencKa3aHllll: 0 II0DeneHllll K0MII0HeHT TeH30pa Il0Jill:Pll3aunII neiiTpOHa 

nrr.a 3KcrrepnMeHTaJihHhrx ycrroBnii T JN AF. 

AnpooaunH paooTbI. PeJyJihTaThr, rrpencTaBrreHHbre B nIIccepTau1111, HeonHoK

paTH0 noKrranhlnarrncb 11 06cyJKnarr11ch Ha Hay'!Hhrx ceMnHapax Jia6opaTop1111 Teope

Tn'leCKoii q>ll3l!Kll l!M. H.H.Eororrro6oBa O6'hen11HeHHOro IIHCTIITJTa .anepHbIX l!CCJie

noBaHI!ll ( r .1ly6Ha), Jla6opaTop1111 TeopeTn'!ecKoii 11 SinepHoii q>11311K11 IlarrbHeBocToq

Horo rocynapCTBeHH0ro JHl!BepCI!TeTa ( r .Brran11BOCTOK), q>II3ll'IeCKIIX q>aKJJibTeTOB 

ymrnepc11TeT0B r.POCTOK, r.f11cceH, r.EOHH (<I>Pf), r.ToK110, r.XI1poc11Ma, r.OcaKa, 

r.Ko6e, ToKniicKoro 11HTnTyTa 5InepHoii <l>Il3l!Kll (5IrroHnSI), a TaKJKe npencTaBJISI

rrnch 11 noKrranh!Barrnch Ha MeJKnyHaponHhrx c11Mrro311yMax "IleiiTpoH 95", "IleiiTpoH 

97", "IleiiTpoH 99" (Ily6Ha, 1995, 1997, 1999), MeJKnyHaponHoM pa6o'leM coBerua

HHJI "CoBpeMeHHhle rrpo6rreMbl MaJI0'!aCTil'!HbIX CIICTeM" (1ly6Ha, 1997), MCJKnyHa-. 

ponH0M coBeruaHnn "C11MMeTp11.a JI cnnH" - Ilpara CrrnH-97 (IIpara, '4exnSI, 1997), 

XIII 11 XIV MeJK.nyHaponHhrx ceMnHapax rro npo6rreMaM q>I13IIKII BhIC0KHX ::iHeprnii 

"PemITIIBIICTCKM .anepHM q>ll3JIKa ll KBaHT0BM xpoMonnHaMIIKa" (1Iy6Ha, 1996, 

1998). 

IlyonnKaunn. Ilo MaTepI1arraM nnccepTaUJill ony6rrnKoBaHo 11 pa6oT. 
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Oo'beM ll CTPYKTypa ,AHCCepTaUHH. 1I11ccepTaUI1H C0CTOIIT 113 BBeneHIIH, Illl:

Tll rrraB, 3aKJIIO'leHl!ll II Tpex IIPIIJIO)KeHllll 06IUIIM 06'beMOM 112 CTpaHIIU, BKJIIO'lall: 

5 Ta6mm, 16 pHCYJiK0B II CIIIIC0K UIITllpOBaHHOll mITepaTypbl 113 100 HaHMeHOBaHHll. 

CoaepJJCa'H.ue pa6ombi 

Bo BBe,AeHHH o6cyJKnaeTCll aKTyaJibH0CTb pa60Tbl II MeCT0 rronxona EeTe-

CorrrrnTepa (EC) B 113yqemm CBOIICTB l\IaJI0'laCTH'!HhIX cncTeM, cqiopMym1poBaHhI 

paccMaTpnBaeMbie npo6rreMbl. 

IIepBM rnaBa H0CIIT BDOnHhlll xapaKTep 11 II0CBl!IUeHa o6cyJKneHIIIO 0CH0BHbIX 

rroHl!TJiii qiopMaJIH3Ma EeTe-CorrmITepa: nocrre BBeneHHll ypaBHeHIIll EC n cooT

neTCTayrorueii TepMHHorrornn (pa3nerr 1), paccl\iaTp1rnaeTCll rrapuuarrhH0e pa3JI0JKeH

ne aMrrrrnTynhl EC c ncnoJib30DamrnM pa3mI'IHhIX rrpencTaBrreHnii (paJnerr 2). Kpo

Me CTaHnapTH0ro rrpencTaBJICHllll npllM0ro IIJ)0ll3Benemrn CTj)0HTCll MaTj)H'IH0e npen

CTaBJieHne nayxqacTH'IH0ro 6a3nca, K0T0poe nojBQJISieT CBCCTH CJl\lMHpoaam1e II0 

CIIHH0j)HbIM HHneKCaM K HaxoJKneHIIIO crrena Ilj)0lI3BeneHHll ,-MaTpnu IlnpaKa II TCM 

caMbIM 3Ha'!l!TCJlbH0 yrrp0CTHTb II aBT0MaTJI3llj)0BaTh rrpouenypy Bbl'IIICJieHllli. Ha

xon.aTCH cnJIH-yrrroBhIC q>yHKUIIII aMTIJIIITJ.!lhI EC nrrll pa3m1'1HhIX KaHarroa. TaK)Ke 

o6cyJKnaroTcll peIUeHnll ypaBHCHilll EC, ncnorrhJYCMbre B naHHOi'1 n11ccepTau1m (pa3-

nerr 3): peIUCHIIC nrr.a aMIIJIIITJnhl EC, IT0JIJ'ICHH0C B JICCTHll'IH0M npI16Jill)KCHIIII II 

peIUCHIIC nrrll T-MaTpiIUhl, IT0JIJ'ICHH0e C cenapa6CJibHbIM llnpoM B3aIIM0ne11CTBilll. 

BTopa.a rJiaBa II0CBllIUCHa IICCJienoBaHIIIO peaKUlllI yrrpyroro 3JICKTpOH-neftT

p0HH0r0 pacce.aHilll. Ilocrre onpeneJICHilll perrHTllBIICTCKOlI KIIHCMaTI!Kll npouecca n 

BBeneHllll 0CH0BHbIX onpenerreHIIM peaKUHll (pa3nerr 1), paccMaTpHDaeTCll CTPYKTypa 

MaTpH'IH0ro 3JICMCHTa onepaTopa 3JICKTj)0MarHHTH0r0 T0Ka B pCJIHTHBHCTCK0l\l IIM

nyJihCH0M rrp1I6JIH)KeHHH. Ilocrre npoaeneHHH aHaJIHTil'ICCKHX paC'ICT0B MaTp!PIH0ro 

3JICMCHTa aHaJIH3HpyeTCH ero CTPYKTypa (pa3nerr 2). 3aTeM rrp1rnonllTCll 'IIICJICHHbie 

paC'IeTbl 3ap.anoaoro Fe, MarHllTH0ro FM II KBanpyn0JibH0r0 FQ q>0pM-q>aKTOj)0B 

neiiTpoHa, CTPYKTJPHhIX q>yHKUHH A n B, K0MIT0HeHT TCH3opa norrllp113au1111 T20, 

T21, T22 neii:TpoHa. 11:ccrrenyeTCH TaKJKe BJIIIHHI!C HJKJI0HHbIX 3JICKTj)0MarHIITHbIX 

q>OpM-q>aKTOpOD Ha nepe'IIICJICHHbIC DbllllC xapaKTCj)lICTIIKII, B 'IaCTH0CTII Ha IT0Jill

j)H3aUH0HHb!C Ha6monaeMhre (paJnerr 3). Pac'ICThI npononllTCll nrrll Tpex Monerreii 

HJKJI0HHbIX qiopM-cpaKT0J)0B: n1rnOJibHOlI Moncm1, M0,U('JllI .!l0l\!l!HaHTH0CTII BCKT0p

Hb!X Me30H0B (MlIBM) 11 Moncm1 peJillTIIBUCTcKoro rapM0Hll'IeCKoro ocunrrrrl!Topa 
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P11c. 1. (a) KoMnoHeHTa T20(q2) TeH30pa nomip113a1.u,111 AeihpoHa (0e = 70°). (b) Koi,mo

HeHTa T21(q2) (0e = 78.7°). (c) KoMnOHeHTa T22(l) (0e = 78.7°). O6o3Ha4eH11R 11 

3KCnep11MeHTaJ1bHbIe 3Ha4eHl1R AaHbl B TeKCTe.' 

(MPfO). IlpoaonuTCH o6cyJK.neHne rronyqeHHhrx pe3ynhTaToB. OTMeqaeTcH, qTo 

rrpu Q2 ~ 50 <PM-2 pa3JIIIqHhle Monenu HyKJIOHHhIX qiopM-qiaKTOpOB rrpIIBO.UHT K 

CIIJihHhIM pacx0JK.UeHIIHM B pacqeTax KOMIIOHeHThI T21 TeH30pa IIOJIHPIBaunu neil:T

poHa II B TOJKe BpeMH He OKa3hIBaIOT 3HaqIITeJihHOrO BJIIIHHIIH Ha KOMUOHeHThI T20 II 

T22 (puc. 1): crrnornHaH KpIIBaH - nnrronhHaH Monenh, KOpOTKnil: rryHKTIIp - MPfO 

II nnIIHHhIH rryHKTIIp - MllBM. 8KcrrepuMeHTanhHhre naHHhre u3: nnH pIIc.l(a) -

The, I. et al., Phys. Rev Lett., 67, p.173 (1991); nnH pIIc.l(b),(c) - Garcon, M. et 

al., Phys. Rev. C49, p.2516 (1994). 
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. ,TpeTbX rJiaBa co.nepJKIIT nccne.noBaHIIe ::meKTp0MarHIITHhIX M0MeHTOB .neil:T

poHa c · ucrronh30BaHueM perneHIIH • ypaaHeHIIH BC .nnH aMrinIITY.llhl B necTHirci:HoM 

rrpu6nuJKeHirn (rnaaa I, pa3nen 3f Ilocne orrpe.neneHIIH MariiirTHoro· u Kaanpyrronh

H0ro MOMeHT0B neil:Tp0Ha KaK rrpenena C0OTBeTCTByKimux KOM6tmauuil: MaTpIItiHhIX 

3.rieMeHTOB 3JieKTpOMarHIITH0ro TOKa rrpu Q2 ➔ O· (pa3nen 1) rrpOBO.UHTCH aHaJIIITII

qecKne pacqeThI BhrpaJKeHuil:·nnH MarHIITHoro (pa3nen 2) u KBanpyrron1,Ii:oro (pa3.uen 

3) MOMeHTOB B TepMuiiax aMITJIIITY.ll BC, a 3aTeM II qucneHHble pacqerhi. 

B pe3JJihTaTe aHaITIITIIqecKIIX pacqeT0B 6hmII rronyqeHbl cneny10mIIe peJIHTII

BIICTCKIIe BhlpaJKeHIIH .llJIH MarHIITHOr0 M0MeHTa: 

3.uech 

µD = µNR + i).µ, 

f).µ = R+ + f).µ'- + µ3_. 

µNR = (µp + µn) - ~(µp·+ µn - ~)PD, 

HepenHTIIBIICTCK0e BbipaJKeHIIe .UJIH MarHIITH0ro M0MeHTa neil:TpOHa, µp, µn - Mar-

HHTHhle MOMeHThI rrp0T0Ha II HeHTpOHa, PD - rrceB.UOBepOHTH0CTh penHTIIBIICTC

KOll 3 D[-BOJIHhI .B neil:TpOHe, 14 - penHTIIBIICTCKIIe rrorrpaBKII K BKJiany B0JIH C 

IlOJI0JKIITeJihHOll 3HeprIIeil:, o6ycJI0BJieHHhle IICKJIIQqlfTeJihHO pe.rrHTUBIICTCKOll KIIHe

MaTIIKOll (JiopeHu-rrpeo6pa30BaHIIHMII), 1),/L - BKnan rrepexonoB MeJK.UY BOJIHaMII 

c _QTPIIUaTeJihHOH :meprneil: II npyrnMII aonHaMII, a TaKJKe rrepexonhl MeJK.UY P

BOJIHaMII, µ3_ - BKnan rrepexonoB Me:lK.UY BOJIHaMU C IIOJIOJKHTeJihHOll 3Heprneil: H 

P-COCTOHHHHMII. 

IlpoBeneHHhie qIIcneHHble pac•reThI MarHHTHOro MOMeHTa neil:TpoHa IIOKa3ann, 

qTo: 

- IIOJIHOe peJIJITIIBHCTCKOe 3Haqemrn MarHIITHOr0 MOMeHTa neil:TpOHa COCTaBUJIO 

µD = 0.856140 (e/2m), qTQ Ha 0.15% MeHhIIle 3KCrrepnMeHTaJihH0ro 

(µexp= 0.857406 ± 10-6 (e/2m)); 

- Han60JihIIlYIO rrorrpaBKY K HepenHTifBifCTCK0MY 3HaqeHUIO B IIOJIHhlll M0MeHT 

naeT BKnan µ3_ = 6.099 . 10-3
, KOTOphlll: IIOJI0JKIITeJieH II COCTaBJIHeT OKOJIO 0. 71 % 

OT IIOJIH0ro 3Ha<JeHiur; 

- rrorrpaBKa 14 = -9.75. 10-4 - OTpnuaTeJihHa n COCTaBJIHeT 0.11% OT µv; 

- rrorrpaBKa !),µ_ = ·2.99. 10-4 - II0JIO:lKifTeJihHa II COCTaBJIHeT BCero OKOJIO 0.04% 

OT µD, 
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Jib pac'leTOB KBa,npynOJibHOro MOMeHTa .neihpoHa cne.nyeT, 'ITO OCHOBHOll BKJia,n 

( Q:+ = 0.2690 <l>M
2

) B MOMeHT .naeT 'lJieH co.nep:lil'.alUHll nepeXO,!lbl Me)KJly BOJIHaMn C 

IlOJIO:lKHTeJibHO:il: 3Heprne:il:, KOTOpbI:il: npn HeKOTOpbIX npe.nnoJIO:lKeHHllX MO:lKeT 6b1Tb 

CO0THeCeH C HepemITHBHCTCKHM Bblpa::iKeHneM ,!lJill KBa.npynOJibHOro MOMeHTa .ne:il:T

poHa. OcTaJibHhle nepexo,nhl CJMMapHO ,naIOT OTpnuaTeJibHJIO nonpaBKY -0.0012 

<l>M2• OKOH'laTeJibHOe 3Ha'leHne paCC'lHTaHHOro KBa.npynoJibH0ro MOMeHTa COCTaB

JilleT 0.2678 <l>M2, 'ITO Ha 6% MeHbllle 3KCnepnMeHTaJibHOro ( Q';P = 0.2859 ± 0.003 

<f>M2). 

t.IeTBepTruI rJiaBa IlOCBllIUeHa no,npo6HOMY aHaJIH3Y BKJia.na penllTHBHCTCKHX 

P-BOJIH B MarHHTHhl:il: MOMeHT ,neHTpoHa. llnii: aToro cHa'lana 6bma npoBe.neHa Hepe

JillTHBHCTCKM pe,nyKUHll Bbipa::iKeHn:il: ,!lJill MarHHTHOro MOMeHTa (pa3,nen 1)' BKJIIO

'laIOmaii:: 1) HHTerpnpoBaHne no HyJieBOH KOMITOHelITe OTHOCHTeJihHOrO IIMilJJibCa 11 

y'leT TOJibKO IlOJIIOCa OT IlOJIO:lKHTeJibHOH 'laCTII ,!lBJX'laCTII'lHOrO nponaraTopa; 2) 

k/m-pa3JIO:lKeHHe no 'lJieH0B BT0poro nopll,!lKa. B pe3JJibTaTe, IlOJiy'leHHbie Bblpa)Ke

HHll co.nep::iKaT 3aBHCHM0CTb OT pa,nnaJibHbIX 'laCTe:il: BeplllHHHhIX cpyHKUIIH EC npn 

cpnKcnpoBaHHO:il: OTHOCHTeJihHO:il: aHeprnn k0 = M/2-Ek, r.ne M - Macca ,ne:il:TpoHa, 

a Ek = ✓ m 2 + k2
. <l>yHKUHH, 0TBe'laIOIUHe BOJIHaM C IlOJIO:lKHTeJibHOH 3Heprne:il: 

3 St 

H 3Dt MOryT 6b1Tb Tenepb 3aMeHeHbl Ha HepeJillTIIBHCTCKHe u(p) H w(p) B0JIH0Bhie 

cpyHKUHH .ne:il:TpOHa. llnii: Toro 'lT06bI Bblpa3HTb cpyHKUHH CO0TBeTCTBYIOlllHe P

B0JIHaM B TepMHHax HepeJillTHBIICTCKIIX B0JIH0BbIX cpyHKUHH He06XO,!llIMO BOCIT0Jib-

30BaThCll np116nn::iKeHneM o,nHo:il: nTepaunn (pa3,nen 2). B pe3JJihTaTe (npn paccMoT

peHnn ypaBHeHHll EC B JieCTHH'lHOM npn6JIH:lKeHHH c o6MeHOM TOJibKO ITHOHOM) ,!lJill 

P-BOJIH 6bIJIO nony'leHO: 

- 41r../2M 92 +Joo e-µwr 1 
9apo(ko,k)=-(-3) v3 ~NN dr--(l+µrrr)(u(r)+ r,,w(r))j1(kr), 

1 3m 1r 
O 

r v2 

- . 41r../2M 92 +Joo e-µwr 1 . 
91p•(k0 ,k)=-(-3) v3 rrNN dr--(l+µrrr)(- r,,u(r)+w(r))j1(kr), 

1 3m 41r r v2 
0 

r,ne µ,r - Macca IlHOHa, a 9rrNN - K0HCTaHTa IlHOH-HJKJIOHHOH CBll3H. OcTaJihHhle 

P-BOJIHhl OKa3aJIHCh paBHbIMII HJJIIO. 

Ha OCH0Be nony'leHHbIX Bbipa::iKeHHH 6bIJIO npoBe,neHO 9rrN N-Pa3JIO:lKeHne n no

Ka3aHo, 'ITO: 

- nepexo,nbl Me::iK,ny BOJIHaMH C IlOJIO:lKHTeJihHOH 3Hepr11e:il: aHaJIHTH'leCKH BOCnpo

H3BO,!lllT BKJian HepeJillTHBIICTCK0ro HMITJJibCHOro np116JIH:lKeHnll; 
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.- nepeXO,!lbl MC:lK.!ly B0JIHaMH C Il0JIO)KHTeJibHOII 3Heprne:il: H P-BOJIHaMu aaann

Tll'IeCKII BOCilp0113B0llllT BKJia,n II30CKaJillpHoro IlHOHHOro napHoro TOKa. 

B IlJITOH rJI.aBe paCCl\IaTpirnaeTCll npouecc 3JICKTpopacmenneHHll .!lCIITpOHa 0KO

JIO nopora . .Ilocne onncamrn: penii:TnnncTcKOJ1• KIIHel\rnTnKn npouecca (pa3.nen 1), 

H3y'lalOTCll Il0JillpI13aunoHHble Ha6n10.nael\lbIC peaKUHll II IlOKa3bIBaeTCll, 'ITO CCJIII 

B KOHC'IHOM COCTOllHHJI. np-napbl Y'lHThIBaTb TOJibKO I So-COCTOllHife, TO pa3Jill'lHhle 

aCCHMeTpnn .!lJill BeKTOpHO-IlOJillpH30BaHHOro .ne11TpOHa ii TCH30pHM aHaJIH3npy10-

lllM cnoco6aocTb .ne11TpOHa 3aBIICllT Jllllllb OT KllHCJ\IaTll'lCCKIIX nepeMeHHbIX (pa3-

.nen 2). AaamITn'leCKII paC'll!ThIBaeTCll l\IaTpll'lHbIH 3JieMeHT 3JICKTPOl\IarHIITHO: 

ro TOKa (pa3,nen 3) .. IIocne npOBC,!lCHIIll HepeJillTIIBllCTCKOII penyKUJIII nony'IeH

HbIX Bbipa)KCHlIII (pa3nen 4) II npllMCHeHirn cpopMyJI, Ha:il:,neHHbIX B npu6mt)KeHIIII 

O.UHOII IITepauu11 (rnaBa 4, pa3,nen 2), IlOKa3bIBaeTCll, 'ITO nepeXO,!lbl l\lC)K,ny' BOJIHa

MII C IlOJIO)KHTCJibHOII 3Hepr11e:il: C0OTBCTCTBJIOT HepeJillTl!BllCTCkOl\lJ IIMITJJibCHOl\lY 

npn6JIII:lKCHIIIO, a nepexo,nbl Me::iK,ny peJillTIIBllCTCKl!Mll P-BOJIHaMJI II COCTOllHHllMll 

C IlOJIO)KJITeJibHOll 3HeprueII - HepeJillTl!BllCTCKOMY II30BeKTOpHOMY 

(pa3,nen 5). IIpOBo,n11;cii: o6cy)K,nemte nony'IeHHhrx pe3JJihTaTOB. 

napHoMy TOKY 

B ·3aKJII0'1eHHH IlO,!lBC,!lCHbl llTOrl! l!CCJIC,!lOBaHHll. 3JieKTpOMarHIITHbIX CBOJ°JcTB 

,!lCIITpOHa B q>OpMaJIII3Me EC II Cq>Opl\tynnponaHbI OCHO~HbIC BbIBO,!lbl II pC3JJibTaTbI 

.n11ccepTaunn. 

~ npHJIO)KeHHJI A, B lI B BbIHCCCHbI rpOl\103,!lKHe aHaJIHTll'ICCKUe Bbipa)KeHirn . 

Ha 3aIIJ;HTY BhI.UBHraIOTCJI cne,ny10w;ne pe3yJibTaThI. B paMKax penii:Tn

BHCTCK0ro no,nxo,na EeTe-ConmITepa: 

L nnepBbie IlO,CTpOeHo MaTpll'IHOC npe,ncTaBJICHIIe .!lBJXHJKJIOHH0rO 6a3nca ,!lJill 

napuuaJibH0ro pa3JIO:lKCHllll aMITJlllTY.!lbI EeTe-ConnuTepa II Bbl'IIICJieHbI cmrn-yrno

BbIC cpyHKUIIll B pa3JIH'IHbIX KaHanax; 

2. uccne,noBaHa peaKUllll ynpyroro 3JICKTp0H-,!lCIITpOHHOro pacceii:mrn C IICIT0Jib-

30BaHIIeM penii:TIIBIICTCKoro cenapa6enbHOro ii:.npa n3auMo.ue:il:c'I'Bllll (Graz II), 1ny

'ICHhl peJillTHBIICTCKHe 3cpcpeKTbI KIIHeMaTil'ICCKOro xapaKTepa (JlopeHu-npeo6pa30-

BaHHll), l!CCJIC,!l0BaH0 BJil!llHlIC HYKJI0HHbIX cpopM-q>aKTOj)OB Ha Ha6n10.nael\lblC n 3T0J\I 

npouecce, ,naHbl npc,ncKa3aHHll ,!lJill KOMIT0HCHT Tl'H30pa Il0Jlllj)Jl3auuu; 

3. nnepBbre nony'IeHbl Il0JIHbIC aHaJIJITll'J()CKIIe IWJillTIIBIICTCKIIe Bblpa)KCHllll 

,!lJill MarHIITHOro II KBa,npynoJibH0ro MOMl'IITOB .nm'iTpoHa II npone,!lCHbl 'IHCJICHHbIC 

7 



pac'!eThl c ucnonhJoaamieM aMnJIHTY.llhl EeTe-CommTepa, nony'leHHOtt B necTHll'I

HOM npu6JIH)KeHHH; 

4. anepahle C IIOMOlllbIO npu6JIH)KeHHll 0.llHOll HTepaUHII rrony'leHbI Bhlp~)KeHHll, 

CBl!JbIBa10mue P-aonHhl aMrrJIHTY.llhl EeTe-ConnuTepa c S- II D-KoMnoHeHTaMII He

penl!THBHCTCKou BOJIHOBOU <pyHKUHH .nei1TpOHa. C HCIIOJibJOBaHHeM Hai1.neHHOU CBll3H 

6hlJI npoae,neH aHaJIH3 MarHHTHOro MOMeHTa .nei1TpOHa II aMIIJIHTY.llhl 3JieKTpopac

menneHilll .nei1TpOHa OKOJIO nopora u IIOKaJaHo, 'ITO rrepeXO.llbI BKJIIO'laIOmue a ce6ll 

P-BOJIHbI aHaJIIITil'leCKH BOCilp0113B0.llllT rrapHbie MeJOHHble TOKH, B03HHKaIOlllHe B 

Hepenl!TIIBHCTCKOM no.nxo.ne; 

5. IIOKaJaHO, ,'ITO B peaKUHH 3JieKTpopacmenneHilll .nei1TpOHa OKOJIO nopora, rrpH 

yqeTe TOJibKO I So-KaHaJia B KOHe'IHOM COCTOllHHH, IIOJillpH3aUHOHHbie xapaKTepuc

THKH .nei1TpOHa 3aBHCllT TOJibKO OT KHHeMaTH'leCKHX nepeMeHHbIX. 
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