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TeopeTH'IeCKHii: BHBnH3 BCHMMeTpHH yrnOBOI"O pacnpeneneHHSI BbiCOKO-

aHepreTH'ieCKHX HetiTpOHOB OT 38XBBTB nonSipH30BBHHbiX MIO-Me30HOB SI.Il-

paMH BbiHBnn pSI.n nHTepecHbiX oco6eHHOCTeti yKaaaHHoti aennqnHhi. B HaCTOH-

mee BpeMSI MOJKHO C'iHTBTb YCTBHOBneHHbiM 1 'iTO! 

a) BCIIMMeTpnSI CyilteCTBeHHbiM o6p830M onpenenSieTCSI TBK HB3biBBeMbl

Mll CKOpOCTHbiMll 'ineHBMH 9(j><fleKTIIBHOI"O MIOOH-HyKnOHHOI"O I"BMllnbTOHlla-

.118 llf; 

6) B3811MO.[letiCTBne B KOHe'iHOM COCTOSIHllll MeJKAY HefiTpOHOM II SI/lpOM-

OCTBTKOM 38MeTHO CK83biBaeTCSI HB ee Benn'inHe1 ll3M9HSISI Ty MOHOTOHHYIO 

38BllCHMOCTb ,KOTOpy!O .naeT nnoCKOBOnHOBOe npn6nnmeHHe /2,3/ j 

B) yqeT KOpOTKO.IlefiCTBYIOIIIHX HyKnOH-HyKnOHHbiX KOppenSIUllti yBenH'iH

BBeT BbiXO.Il 6biCTpblX Heil:TpOHOB; He npHBO.IlSI K KB'i9CTBeHHO HOBbiM SIBne

HHSIM B noae.neann ac~MMeTpnn /4/. 

CoBMeCTHoe nccne.noBaHne paanH'iHhiX xapaKTepncTnK o.naoro n Toro 

me npouecca B e.nnHoM nonxo.ne noaaonnT nyqme noHHTb ero ocHOBHhle 

aaKoHoMepHOCTH. B HBCTOSIIUefi pa6oTe npoao.nnTCSI aaanna cTeneHH nonHpH

aaunn Heii:TpOHOB B TeX me llpH6nnJKeHHSIX1 B KOTOpblX K HBCTOstiUeMy BpeMe

Hll npoaenea aaanna acnMMeTpHH H cneKTpa. B paMKax npstMoro MexaanaMa 

· paccMaTpnaaeTcH npouecc 
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ll +(A,Z) -o (A 1,Z-1)+fl+v (l) 

4 . . 
na npnMepe peaKunn aaxBaTa ll- -Meaonoe H.llpoM 'He • BaanMo.lleficTene 

B KOH9'lHOM COCTOHHllll Me)!(Jly H9fiTpOHOM H TpllTIIeM Y'lllTbiBaeTCH .rrocpe.ll

CTBOM orrTnqecKoro rroTenunana, KopoTKoaeficTeyromne nYE:noH-HyKnoHHbie 

KoppenHUllll BBO!lHTCH, cneayH n:lKaCTpoBy 151. B pa6oTe ncrro.nbayeTCH 

s¢¢eKTHBHbifi raMnnhTonnan ll- ·-aaxBaTa 161, coaep:lKamnfi ~ce ·qneHbi rro-

pHaKa p. I M , rae p -HMrrynhc HYKnona B Hape, a M -ero Mac ca. CTe-' .. 

II9Hb IIOnHpH3aUHll HefiTpOHOB f:l OIIpeaenHeTCH CJr9!lY!OlliHM o6pa30M:. 

l:l 
Spur ( a

3 
·p} 

Spur (p) 

a ( 1 0) 
3 0 -1 

• 'P - crrnnoBaH MaTpnua rrnoTHOCTII CHCT9Mbi; l1HbiMH cnoBa-

MH, 

'w(K) 

.f:l 

( 
. 1 

(I) +-) . 2 . 
. 1 

(I)(- -) 
2 

1 . 1 
w(+...,) + w(--} 

. .t. 2 

-BepOHTIIOCTb Bbin9Ta HefiTpOHa C Ilp09KUHefi CIIHHa ·na OCb 

( 2) 

z 

· paBHOfi K ( OCb KB81ITOBaHHH napannenbHa HarrpaBneHIIID IIOnHpH3aUIIII MIOOH-
. p2 A 

noro ny'!Ka). Bbtpa:lKeHne .lln.II ·f:l MO:lKHO nepenncaTb B Bnae ( E = -M -A-): · 
. 2 - 1 

3 3 
'l:l ~ B. (E) I :£ 'A . (E), 

' ' i= I i= I 
(3) 

2 ' ......... * .... -+ .... 

B I = f( G A i ll [M 2 x M 
2 

·] + 2 Re I G V G A (I! M 
2 

) At; 

..,. ........ ~ ........ -+ -+-+ -+ 

- GvG (llv}(vM )M* +GAG i.[f.Lxv]·M* (vM )})dPdp dO , 
P 2 I P· · 2 2 V P 

(4a) 

4 

•" ... 

. ·I 

! 
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I 

" 
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2 

2 ................ ... 
f 'l Re{-G g df.Lxv]M M*- Gv gA(f.Lv)M* M " ·v v :3 1 · 1 4 

...... ... _._. -+ .... 

+ GAgv(f.Lv)(M~M 3_) ·c g (f.LM* )(-:,M ) + 
A V. 2 3 

.......... ......... -+ 

+ (Gp•·-·cA)gv(.vM* )(ILM ) +'GAgA i [,1xV']M* M 2 3 . . 2 :4 

B 
3 

A J 

A 
2 

1 ....... 2-+-+-+ 
= .f 

112 
I g g R e ( ll • M ) M * + g ill [M * x M_ ] I dP d 

JYI V •A 3 4 V 3 3 

fiG 21M 1
2 + G

2
IM 1

2 
+(G -2'G )G l~·M l

2
ldPd 

V 1 A2 PAP 2 

... ~ ... -+ 

f 7J2 Re t-'G g (v M )M* + GAg i ~ [M* x M ] + . vv 3 J v 2 3 

... ... -+ 
+ (G - G )g ( v M* )M I dP dp dO , 

P •A A 2 4 v t> 

A 
3 

1 2 .... 2 2 2 ... r-
2

lg lM 1 +gAIM lldPdp do. 
M v ·3 • 4 v t> · 

( 

B Bbipa:lKeHIIHX (4-a)-(4-e) ·c v , G.A , G P , g v n 

o6o3Ha'l9HIIH KOHCTaHT a¢¢eKTHBHOro MIOOH-HyKnOHHOro 
... ... 
ll n v -eanHII'lHbie BeKTOpbi B narrpaenennn cnnaa MIC 

Hllll Bbtn9Ta H9fiTpllH0 1 COOTB9TCTB9HHO, a Mi ( i = 1, 
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(1) 

Y'IHThiBaeTcsr nocpe.u

l HyKnOH-HyKnOHHbie 

5oTe ncn~nb3yeTcsr 

mamnR Be~ ~neHhl no-

M -ero Macca, CTe

lYIOmHM o6p830M:. 

TeMbio 11HhiMH cnoBa-

( 2) 

CITHHa 'Ha OCb Z · 

iHIO. nonsrpH38UHH MIOOJI-
p2 A 

B Bn.ue ( E = - --): . 
. 2MA-J. 

(3) 

.. ··. 

B 
2 

.... -t -t ...... .... .... .... ..... 

+ G g (uv}(M* M.)- ·c g (fl.M* )(vM ) + 
A V ,.. 2 3 A ·v 2 3 

1 -+ -> M* 2 .... -> -> } dTtd d n B =(-lg g Re(fl·M
3

) 
4

+g ill[M*xM] r p u, 
3 . M2 v •A v 3 3 ·V p 

2 2 2 ... 2 .......... 2 .... 
A =fiG IM 1 + ·c .IM 1 +(G -2G )G lv·M I ldPdp dO , 
I· VI A2 PAP 2 V P 

A 
2 

.... .... 
2 ........ 

( 11 Re{-'G g (vM )M* +GAgvi~[M2* xM] + . v v 3 1 3 

(46) 

(4B) 

(4r) 

(4.u) 

(4e) 

B BhrpameHnsrx (4-a)-(4-e) Gv, G,A , GP, gv H g,A o6ruenpmmThie 

o603H8'1eHHSI KOHCT8HT s<jl<jleKTHBHOI'O MIOOH-HyKnoHiiOrO B38HMOAefiCTBHH1 

... ... 
fl. H V -e.UHHH'IHbie BeKTOpbl B HanpaBneHHII CITHH8 MIOOHa H B HanpaBne-

HHH BbmeTa HefiTpHH0 1 COOTBeTCTBeHH01 a Mi ( i = 1,2,3,4) - srnepllbie . 
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MaTpH'lHhJe sneMeHThi, ncnonbaoaanHhie B pa6oTax I 1-31. Benn'lHHbi ·A 
1 

coana.naiOT c aaanorn'lHbiMH aenn'lnJiaMn, aae.neaHbiMH a aa~efi pa6oTe 121 

npn H3y'leHHH cneKTpa H BCHMMeTpHH HefiTJ'IOHOB B paCCMaTpHBaeMOM npouec-

ce. '4To me KacaeTcsr aenn'lHH B1 , To, KaK yme oTMe'lanocb 1-1 I, 6rrnn-

HefiHhie KoM6nHaunn MaTpH'lHbiX sneMeJIToB, onpe.nensrromne nonsrpnaaunro, 

aoo6me. He axo.nsrT n acnMMeTprrro, n aao6opoT. B ·A 
1 

n B 
1 

co6paHbi . 'lneHbi 

Hyneaoro nopsr.nKa no p 1 I M , B A 2 n B 2 -nepaoro, a B 'A
3 

11 8
3 

-BTopo-

ro. PaHee 121 Mbl yKaabiBann Ha o6oCHOBaHHOCTb yqeTa B BbipameHHH Jlml 

nn~~epeHunanbHofi aeposrTHocTn npouecca 'lneao~, crpynnnpoaaHHhix y Hac 

B . A 3 n B 3 , HecMoTpsr Ha To, 'ITO B s#eKTHBHOM. raMnnbToHnaae onymeabi 
2 2 

qneHbi, nponopunoHanbHbie P1 IM · • Henocpe.ncTBeHHo BbmonaeHHbie 

pac'leTbi 131 
no.nTaepm.naroT yKaaaHny~ KDHuenunro. C .npyrofi cTopoJibi, • 

onycKaTb BenH'lHHbi A 
3 

II B 
3 

, npiiHHMasr ao BliHMaHne A 
2 

n B 
2 

B Tex 

cny'lasrx, Korna MaTpli'lHbie sneMeHThi Tnna <I P. I M I naroT aaMeTHbiii BKnan, 
I . 

COBepllleHHD HenocnenoBaTenbHOo ilna onpe.neneHHSI MBTpM'lHb!X sneMeHTOB M i 

Heo6XO.llHMO aanaTb ~YHKUJIII HaqanbHDI'O II KOJie'lHOI'O srnepJibiX COCTOSIHHii. 

B KaqecTBe HeKoppennpoBaHHhiX ~yiiKunii sr.nep 4 He II 3 H 6btnH BaHTbi 

nonHOCTblO CIIMMeTpH'lHbie . S -COCT051HII511 .llaiOIIIIIe, KB.K li3B9CTH0
1 

OCliDBliOfi 

BKnan B IICTHIIHble BOnliOBbi9 ~YIIKUHII. Pa.nnanbHag aamiCIIMOCTb HeKoppennpo- . 

BaHHbiX. tPYHKUHll Bbi6paHa raycconnanbHOllo <l>yHKUHSI. DTHOCHTenbHOI'O ,llBH)I{e

HHSI HefiTpona n TpiiTIIsr Haxoniinacb 'lnciieHHbiM pelllenneM ypaaHeHnsr Wpe

nnHrepa C OITTII'leCKHM ITOT9HUIIanoM.·KopOTKOJl9llCTBYIOIIIHe JiyKnOH-liyKnOH

libie KOppenHUHII B BOnHOBbiX . cpyHKUIIHX Ha'lanbHOI'O II KO!Ie'I{HOI'O .H,llep rrpn

liHManiiCb BO BHHMBHHe ITO MeTo,ny ilmaCTpoBa 151 • B ITpi16nnmeHHH, KOTOpoe 

06bi'lHO Ha3biBaiOT COOTBeTCTBYIOIIIHM y'leTy niiiiib napHbiX KOppen.HUHit, KOp-

p.eniipOBaHHa.H BOnHOBa.H tPYHKUII.H CIICT9Mbl 
c 

A 'laCTIIU 'I' ( 1,2, • • • A 

MomeT 6biTb aanncaaa B an.ne: · 

6 

·'I I· 

l\ 

l{ ,,_ 

A 
c . 1 I 1 'I' (1,2, ... ,'A) = '1'(1.2····A) 1-- l: ¢( 

(1 - 8) 2 "<. 

rne 'I' ( 1,2,... A 

¢ ( r . . ) -Koppen.HTO pbi. 
11 

I. 1 

JieKoppeniipOBaaaasr BOnliOBI 

A 

8 = .<'1'(1,2, ... ,AJil: ¢(r .. JI '1'(1,2, ... , AJ>. 
. i.<j 11 

Koppen.HUHII .non~abl ynoaneTaopaTb aeKoeMy ycnoBIII<i 

qonpo6aoe o6cy)KJleJIIIe pHna aonpocoa, casraannhrx c , 

n.HUIISIMH,. Momao aafiTII B pa6oTax 18•91• KoppensrTOJ 

BaSITbi B BII,ne: cp(r) =·exp 1-.y r 2 1 napaMeTp KC 

paMeTpbi H9KOppeniipOBaJIHOll BOnliOBOfi tPYliKUHH H,llpa 

nell: hi B pa6oTe 181, r.ne IIX aaaqeaiiH nono6paHbi TaK, 

ynoaneTBopnTenbaoe oniicanne sKcnepnMeJITanbHhiX .naJ 

tPOpM~BKTopy H,llpa 
4 

He (no aHaqeaiifi KBanpaTa ne~ 
-2 

20 f ) • B aonHoBofi tPYHKUIIH TpiiTIIH Mbi ncnonbaoE 

4 
y 1 'ITO n B BonHoBofi ~YliKUIIII srnpa He 

1 
a na~ 

3 
BBHHOit tPYHKUHH H B3HTbi TaK, 'lT06bi KOppennpoBBll 

.naaana npaBHnbllbifi cpenaeKBanpaTH'lllbiii pannyc sTore 

Hcnonb3yeMbiH HaMn· onTn'leCKHii noTeHuna-n 6bm 

Te I 101 npn sHepriiH OTHDCIITenba.oro . .nBnmeHHH B P 

My He CO,llepmHT 9HepreTH'l9CKOH aaBHCHMOCTllo 0'!'Cl0ll 

'{TO Mbi aecKonbKO hepeoueanaaeM nornomeane a HIIaK 

o6nacTn. l.JTo Jl{e KacaeTcsr ·o6nacTn sHepriiii, To Henot 

3,ll9Cb lie CTOnb cymeCTBeHaa, ITOTOMy 'lTD B JlBHliOM n 

liOBbie Heynpyriie K8Hanbi lie OTKpbiBaiOTCH. 
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/1-3/. Benii'IHHoi 'A i 

,xM~ a Ha~eli paooTe /2/ 

paccMaTpiiaaeMoM npouec

! OTMe'lanOCb / 7/ t oiinii-

enHromiie nonHpiiaauiiro, 

A 1 H B 1 coopaHol . 'lneHbl 

.oro, a B 'A n B -BTopo-
3 3 

y'leTa B Bblpa>KeHIIII .AnH 

crpynniipoaaHHbiX y Hac 

~ raMIInbTOHIIaHe onymeHbi 

TBeHHO BbtnOnHeHHbie 

'• C .Apyrofi CTOpOHbi, • 

MaHIIe A II B B Tex 2 . 2 

'M I .AaroT aaMeTHbili BKna.A, 

.faTpn'IHbiX aneMeHTOB M i 

oro SI.AepHbiX COCTOHHI!ito 

fe H 
3 H obtnH aasiTbi 

e, K~K naaecTHo, ocnoanoii 

38BIICHMOCTb HeKoppenHpo-· 

:g OTHOCHTenbHOl'O JJ.BHX<e

!llleHHeM ypaBHeUHSI lllpe

:TBYIO!I(He HyKnOH-HyKnOH-' 

r-o n Kolle'lnoro SIJJ.ep npn

·• B npn6nn>KeniiH, KOTopoe 

napHbiX KoppenSiunit, Kop-
c .. 

:THU . IJI ( 1,2,... A 
.• 

\J 
1.1 '!. 
" 

1 
IJI(J,2····A)II 

(1 - 8) 

A 

; ~ ¢(r .. )1, 
i.<; '1 ( 5) 

r.Ae IJI ( 1, 2, ••• A - HeKoppeniipoBaHHaH aonnoBaH $ynKUIIH CIICTeMoi, 

¢ ( r i 
1 

) -KoppenHTOpbi. 

A 

8 .<IJI(J,2, ... ,AJI·~ ¢(r .. JIIJI(J,2, ... , A)>. 
. i.<J 11 

KoppenHUIIII .AOmKHhi Y.AOBneTBopHTb neKoeMy ycnoBI!Ici ManocTII. Bonee 

[\O.Apo6noe OoCyX<.AeHIIe pH.Aa BonpocoB, CBH3aHHbiX C J:l)KaCTpOBCKHMI! Koppe-

nSIUHSIMH,. MomHo HaiiTn: B pa6oTax 18•91• KoppenSITOpbi . ¢ (r) 

B3SITbi B BH.Ae: ¢ ( r) = exp 1-.y r 
2 I • napaMeTp KoppenSITOpOB ·Y H na-

paMeTpbi neKoppennpoaantiofi aonnoBoii $yHKUHII SI.Apa 4 He obtnH o_npe.o.e-

neHbi B pa6oTe /8/ t r.o.e HX 3Ha'leHHSI ITO.llOOpaHbl TaK, 'ITO Obi nony'IHTb 

y.ooaneTBOpiiTenbHoe onncanne aKcnepnMenTanbUbiX .o.annhiX no aapSIJJ.OBOMy 

4 
$opM$aKTopy SIJJ.pa He (.o.o aHa'lennii KBa.opaTa nepe.o.anHoro HMnynbca 

20 {-
2 

) • B BOnHOBOH $yHKUHH TpHTHSI Mbl HCITOnb30BanH TO me 3Ua'leHHe 

y , 'ITO H B BOnHOBOH $yHKUHH SIJJ.pa 
4 

He , a napaMeTpbi HeKoppennpo-
3 

aanuoii $ynKUHH H B3SITbi TaK, 'ITOObi KoppennpoBaHHaSI $ynKUHSI TpHTHSI 

.o.aaana npaBHnbHbiH cpe.o.HeKaa.o.paTH'IHbtit pa.o.nyc aToro SIJJ.pa. 

HcnonbayeMbiH HaMH onTH'IeCKHti: noTeHunan 6btn no.o.o6paH B paoo-

Te /10/ npn 9HeprHH OTUOCHTenbli.OrO .JJ.BHmeHHH E P = 23,5 MaB n noTo-

MY He co.o.epmnT aaepreTH'IeCKOit saBHCHMOCTH. 0Tcro.o.a MOX<HO omn.o.aTb, 

'ITO Mhl HecKonbKO hepeoueunaaeM nornomeune B HHaKoauepreTH'IecKofi 

o6naCTHo qTO llie K8CaeTCSI'06naCTH 9Heprnfi, TO HeJJ.OOU9liK8 nornomeHHSI 

s.oecb ne cTonb cymecTaenna, noToMy 'ITO B .o.annoM npouecce npn aToM 

HOBbie neynpyrne KllH8nbi He OTKpb!B8IOTCSI. 
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- 0." 

- 0.6 

-0.8 

-f.O 
0< IS .;o ItS 50 ~11ev 

Pnc. 1. CTerreab rromrpnaaunn HeiiTpoHoB ·11 B peaKunn 4 He(IJ.-··vn) 3 H •· 
Y'ITE!HO B3aliMOllE!HCTBllE! B KOHE!'IHOM COCTOHHllll,· 1 - pacqeT C Y'IE!TOM qneHOB 

rropHnKa ) • .' 2 "'- pacqeT c yqeToM qneHoB rropHnKa ( P /M) ." 3 - pacqeT 

c yqeToM ( B :paMKax ncrronhayeMoro rrpn6nn>KellnH) qneHoB rropHnKa ( P /M )2 • 

~0.2 
O.Or---------------~------~ 

-0.2 

-a" 
-0.6 

-0.8 

-1.0 
0 IS 30 ItS 6'0 ~/fl'V 

·4 3 ' 
Pnc. 2. CTerreHh rronHpnaaunn HeiiTpOHOB ·11 B peaKunn He ( IL-, v n) H. 
1 - rrnocKoBonHoBoe rrpn6nn>KeHne. 2 - pacqeT B ncKa>KeHHhlX BOnHax. 3 
pacqe:r B liCKa>KE!HllbiX BOnHax C Y'IE!TOM KOpOTKOllE!ifcTBYIOIIIliX HyKnOH

HyKnOHHbiX KOppenSIUllHo 

8 

·. 
PeaynhTaTbi pacqeToB rrpnBeneHbi Ha pnc. 1-2." Ha 

na cpaBHeHIIH c peaynhTaTaMn nccnenoBaHnH acnMMeTpnn 

neneHnH, MO>KHo cnenaTb cnenyromne BbiBOllbi: 

1. CTerreHh rronHpnaaunn HeiiTpoHoB, o6ycnoBneHHbrx 

Hli3MOM IIpouecca HllepHOI'O 1L -aaxBaTa, TaK >Ke KaK II I 

meCTB7Hlii;>IM o6pa30M OIIpeneng eTCH penSITllBllCTCKllMII 'In• 

HOI'O MIOOH-HyKnOHHOI'O B38IIMOllE!HCTBIIH, 

2, Y'IeT B38llMOlleiiCTBllH B KOHE!'IHOM COCTOSillllll Me 

II SillpOM-OCTaTKOM T8K>KE! 38ME!THO CK83biBaeTCSI Ha CT err 

HeiiTpOHOB, HapymaH cnaoyiO MOHOTOHllyiO 38BllCllMOCTh O'I 

Bbrcoxnx sHeprnHx, rrpencKaabiBaeMyiO rrnocKoBonHOBbiM IIJ 

llllEl B38liMOllE!HCTBUH B KOHe'IHOM. COCTOHHUU Ha CTeiiE!Hh I 

noch Bbrpa>Kello aHa'InTenhHO cna6ee no cpaB.He!rniO c Bnn: 

pnro. 

3. · Y'IeT KopoTKoneiicTByromnx HyxnoH-HyxnoHH:brx Ko: 

ncrronhayeMoro rrpn6nn>KeHnH Bbi3biBaeT HeKoTopbie Konn<iE 

llllH B SHepreTU'IE!CKOH 38BHCllMOCTn CTE!IIeHn IIOnHpnaaunn 

CUTE!nhHOI'O .llBU>KeHliSI HeiiTpoHa n Hllpa.;,.ocTaTKa. 

HapSillY ·c nccnenoBaHneM BnnmmSI rrepe'IncneHHbiX ¢. 

cMaTpnBaeMyro xapaKTepncTmcy rrpouecca 'Mbi rrpoaaannanr 

npyrne 38BllCllMOCTHo 

BbmcHeHo, 'ITO cTerreHh rronSipnaaunn BbiCOKOsHepre1 

cnaoo 38BllC:llT OT BE!riU'IHHbl liHllyUllpOBaHHOI'O IICE!BllOCKan 

DoCKO~hKY B 11CIIOnh3yE!MOM H8Mll OIITli'IE!CKOM IIOTE!! 
' ' ( 

U.s.a. crrnH-opoliTanhHoro qneHa ·Mana, Mbi c q~·cTo MeTonc 

IIpOBE!nll pacqeT C 'ncKyCCTBE!HHO yBenli'IE!HllhlM CII11li~Op0ll1 

neiiCTBne.M. PacqeT BbmBnn aaMeTHYIO qyBCTBliTenhHOCTh ' 

. Ullll K BennqnHe ·. · U s.o . • · TaK KaK · aMrrnnTyna crrnn-op6n 

9 



J r 
~-. . v . 

50 £,11ev 
4 3 . 

aKUlflf He(,_,.-,.vn) H. 
- pac'ieT c y'ieToM -qnenos 

a (P/M) ; 3 - pac-qeT 

'ineHOB nopHJlKa ( p /M )2 • 

KUlfM 
4 

He { ,_,. - , v n) 
3 

H • 
Ka)!{eHHbiX sonnax. · 3 
c;ByiOIIIlfX HyKnOH-

PesynbTaTbi pac'ieToB npHBe.ueHbi na prrc. 1-2." I1s HHX, a TaK)!{e 

lf3 cpanaeHHH c pesynbTaTaMH Hccne.uosaarrH acHMMeTpHH yrnosoro pacnpe-

.ueneHHH, MO)!{HO c.uenaTb cne.uyiOmHe BbiBO.Ubi: 

1. CTeneHb nonHpHsauHH aefiTpoaon, o6ycnosneHHbiX npSIMbiM Mexa-· 

HH3MOM npouecca H.Uepnoro ,.,. -saxBaTa, TaK )!{e KaK H aciiMMeTpHH, cy-

mecTBeHHbiM o6pa30M onpe.uenSI 9TCSI penSITIIBIICTCKlfMlf 'ineHaMlf a!jl!jleKTlfB-

HOI'O MIOOH-HyKnOHiiOI'O B3alfMOil9HCTBlfSI, 

2, Y'ieT B38lfMO.U9HCTBlfSI B KOH9'iHOM COCTOSIHlflf M9)!{.UY HefiTpOHOM 

lf SI.UpOM-OCTaTKOM T8K)!{9 38M9THO CK83biB89TCSI Ha CT9II9!Ilf IIOnHpH3aUlflf 

HefiTpOHOB1 HapylllaSI cna6y10 MOHOTOHHYIO 38BlfClfMOCTb OT 9H9pi'IIlf Ilpll 

BbiCOKlfX 9H9pi'IISIX1 npellCK83biBaeMyiO IIITOCKOBOITHOBbiM npu6nlfm9Hli9M, .BnnSI-

Hlfe B38liMO.U9HCTBlfSI B KOH9'iHOM.COCTOSIHlflf Ha CT9II9!Ib IIOnHpli38Uliii OKasa

noCb Bblp8)!{9HO 3Ha'ilfT9ITbHO cna6ee IIO cpaB]I9liiiiO C Bnl!SIHlf9M lla 8CliMM9T-

pliiO. 

3, · Y'ieT KopoTKo.ueficTByiO.lllHX HyKnon-Hy:fCnOHHbiX KoppenHunfi B paMKax 

liCIIOITb3Y9MOI'O IlpH6nH)!{9HIISI Bb!3biB8eT li9KOTOpbie KOniiqeCTB9HHbl9 II3M9H9-

IIIISI B 9HepreTIJqecKOH 38BliCliMOCTlf CT9II9HII IIOITSipli38Ulilf OT 9li9pi'lfli OTHO

CliT9ITbHOI'O . .UBII)!{eHIISI HefiTpOHa II H.Upa~OCTaTKa, 

HapH.UY ·c IJccne.uonaHIIeM nmiHHIIH nepeqHcneHHbiX ¢aKTopos Ha pac

cMaTprrn'aeMyiO xapaKTepHCTHKY npouecca Mbi npoaHanH3Hpo)3anH HeKoTopbre 

.upyrue 38BIICIIMOCTlf, 

. Bbmcneno, 'iTo cTeneab nonHprrsauHH BbiCOKoaaepreTH'iecKrrx aefiTpOHOB 

cna6o saBII<?IIT oT serinqHHbi lfH.UyuHposannoro ncea.uocKanSipa g • p 

floCKO~bKY B IICIIDITb3y9MOM H8Mli OIITIJqeCKOM IIOT9Hilii8IT9 aMIIITHTylla 

U. CIIHH-op6nTanbHOI'O 'ineaa Mana, Mbl C 'iMCTO M9TOAOITOI'li'i9CKOH uenbiO &o. . . . 
IlpOB9ITli paC'i9T C llCKyCCTB9HHO yBenlf'i9HHbiM CIIlfH-op6l!TanJ:>HbiM n3aliMO- _ 

.ue~cTnne.M, Pac'ieT BbiHBIIn saMeTHYIO 'iyBCTBHTenbHOCTb cTeneau. nonSipuaa- · 

. UHH K senH'iHHe ·. · U s. o. • · TaK KaK aMnnuTy.Ua cnun-op6IiTanbHoro nsaiJMo-

9 

, .. 



'' f: 

neHCTBHR yMenhwaeTcR no Monynro c pocToM aneprnn oTnocnTenhnoro 

!IBH:lKeUHR neHTpOHa H R!lp8-0CT8TKa, To, ecTeCTBe.li:Ho
1 

!lliR O'!eHb 6I:.ICTp:biX 

UeHTpOHOB CTeneHb nonRpll38UHll y:lKe He CTOlib KpHTH'IHa .no OTHOWeHHID 

K cnnn-op6HT8libHOMy B38HMO!IeHCTBliiDo 

B aaxnroqenne aaMeTnM, 'ITo axcnepnMeHTanhnoe nccnenoBanne paa-

mr'IHI:.IX xapaKTepncTnx Hnepnoro . P. -aaXBaTa, xax Ka:lKeTcH, · noaBonnno 

6I:.r nponBnHyTbCH Bnepen B nonnMannn MexannaMa nannoro npouecca. 
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