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SUMf1ARY 

/1.2/ The Gribov-MacDowelll s symmetry' ' . requires parity doubling of 

barions. But the lowest states on some Regge trajectories have no 

parity partners/ .0 //We stand here on the point of view that these 

nonexisting particles are killed out by the dynamical zeros of the 

residue. It' is-showri in Section II in the spirit of the Van-Hove model 

that if the residue of a given trajectory passes zero at some value 

of U 
1 

then one particle exchange amplitudes for any state on this 

trajectory fall to zero at the same U • The convergence of sum (4) 

in the physical region (the most strong proposition of the~an Hove 

model) is not needed. So, the absence of nucleon parity partner causes 

zeros both in nucleon residue and one nucleon exchange amplitude at the 

same value of(..(. In Section IV the vertex functions of virtual 

emission of the nucleon by light nuclei', shown in Fig. 1 which take 

part in some on~-nucleon exchange reactions, are analys.ed. It is found 

tha ~ these vertex functions really go· thro~gh zero when .fLf = Wo 
The numerical values of \l.\'0 are r~presented in Table ~ for a few 

forms of wave functions for nuclei d 1 He3 and He4• formula (4) 

was used. The vertex functions for He3 and He4 we~e calculated in/!8/ 3 . .· . . 
in connecti~n with P-He and P-He4 backward scattering. Because of 

\he U. :_channel unitarity condition the values of Wo for different 

vertices should coincide. A small difference between f!Ao for o{ 
and He3 , He4 is explained, maybe: by the influence of config~ra-

tions mixing and simplicity of wave functio~ parametrization for He
3 

and lle4• . 

This nucleon residue zero can cause dips in the energy dependences 

of some reactions with nucleon exchange. For instance, the energy de

pendence of P-d backward scattering cross section should have a dip 

within proton energy interval T = 1.13 - 1.19 GeV (see Table I). 
p 

In addition, just after the dip, the angular dependence must 

show a minimum at 6 = 180° 1 which disappears when T increases. The p 

experimental data at T = 1.18 GeV, shown in Fig. 2 1 justify this 
p . /2~-2.6/ 

statement. The situation with other models for this case is 

discussed. 
Since zeros 'in nuclear vertex functions are generated by the nuc-

leon-nucleon core, the understanding of the relationship between the 

nucleon c·ore and the absence of the nucleon parity partner is needed. 

This problem is discussed in the conclusion in the framework of the 

quark model. 

.L. 
Ha ocHoBe ClfMMeTpH 

J J 
{+ ( U) H {_ ( U) C 0/l~iH 

MH 'JeTHOCTH 1 38Me'JeHHOH 

wen K BhiBOilY 0 B03MO>KHO 

9THX aMnnJITYil 

a+{VU)= a_(:-yu). 

H Bhi'IeTaMH B nomocax 

- -
h+(..ju) = -h_ (-..ju). 

00CKOflhKy 9TH peayn 

neiicTBHSJ, To Ha ( 1 ) cnen) 

HOCTH BCeX <flepMHOHHhlX TJ: 

>KeH 6h!Th "napTHep" C TBH 

'leTHOCThiO. Hx Maccj,I· iioni 
pHMeHTanhHO cpepMnoHHbie ·, 

YnBoeHHH cpepMHOHOB 

napuHanbHaSJ aMnnuTyna f 
TpaeKTOpHfi Ha HecpH3H'I9CKI 
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1 in the framework of the 

Ha ocHose CHMMeTpuu Me.lKJlY napuHanbHhiMH aMnnHTYilSMH paccestHHSI 
I . 

f (u} II f (u) C OlllfHaKOBbiM 3H8'19HH9M MOM9HTa H pa3Hb!MH 3HSKa-

+ - • Ill. · 121 
MH 'leTHOCTH, saMe'leHHofi anepBhie MaK-noyannoM , fpu6oa· npH-

men K BbiBOlly 0 B03MO.lKHOfi CHMMeTpHH M9.lKllY TpaeKTOpHSIMH .IJOniOCOB 

9THX 81'v1ilnHTYll 

If Bbi'IeTaMu B nomocax 

h+(Vu) =. -h_(-yu), (2) 

nocxonbKy aTH pesynbTaThi He castsaHbi co cneulfll>nKofi · rr N - asaHMo-
;: 

aeficTBHSI, To us: ( 1) cneayeT, 'ITO aon.lKHo cymecTsosaTb YllBOeHue no 'leT-

HOCTH scex 4JepMHOHHhiX TpaeKToj:mfi Pea.lKe, T.e. y J{'a.lKllOI"O ~epMHOH~ aon

.lKeH fibiTb "napTHep" C T8KHM .lK9, 3H8'19HH9~ CnHHa If npOTHBOnono~HOfi 

'19THOCTb!Oo l1X . MaCChi. Jion1!uibl 6b!Tb 6nJ!3Kif no BenH'IIfH9
1 

TaK KaK 9KCne-

pHM9HTanbltO cjlepMHOHHbie' TpaeKTOpHH no'ITH nuHeiiHhi no u • 

YasoeHHH 4JepMHOHOB no 'leTHocTu, OAHaKo, Mo.lKeT u He 6biTb, ecnH 
i 

napuHaJii:.Hast aMnnJiTyaa f (u) HMeeT no u pa,apea, nepeBOllSilliHfi OllHY H3 

TpaeKTOpHil Ha He4JH31f'I9CKHH nHCT 
121 
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CHMMeTplu:l fpH6oaa-MaK-noyanna, ecTecTaeaao, o6'bHCHHeT cymecT-
. . /3/ 

BOB8HIIe napTHepOB no 'leTHOCTH y pruta lf>epMHOHHhlX pe30H8HCOB 

B To )Ke B peMH ee npellCKaaaHHH acTpe'laiOT H cymecTaeHHhie TPYilHOCTH, 

38Kni0'1810IUHeCH B SfBHOM OTCYTCTBIIH napTHepOB y .HH31UHX COCTOHHlfll Ha 

6oJiblllliHCTBe TpaeKTopail:, B qacTHOCTH, He H3aecTeH HH ·omi:a cia6nnhHhiii 

6apHOH C OTpliUaTeJibHOil: 'leTHOCTbiO, 

B naTepaType o6cy)lcllanacb llBa B03MOJKHhiX BhiXOila na ::noii cnTyatiHn, 
. . /4/ . . -

nepBblll COCTOHT B npellnOJIO)KeHHII, 'ITO Bhi'IeT h + h/ u) o6paiUa-
- -

eTCH B HyJib npn 3H8'1eHHII yu = yu0 , npli KOTOpOM 

1 
a+(-yuo) = 2 . (3) 

B noc~ellHee apeMH 6onbllloe BHHMaHHe Yll~JIHeTcH llpyroil: B03MO)K-

_!IOCTH: CyiUeCTBOB8HHIO y [
1
(u) - paapeaa, npn 9TOM ycTpaHHeTCH He 

. /5/ 
TOJlhKO HII3lllee COCTOHHHe, HO H BCH TpaeKTOpHHo KapnHU H KHCJIHHI'ep 

a MOil~JIH Baa-Xoaa tal noKaaann, 'ITO TaKoil: paapea lleiicTBHTeJihHO aoa-

HHKaeT, eCJIH npellnOJIO)KIITb OTCYTCTBHe y lf>epMIIOHOB napTHepOB no '19T~ 

HOCTH, 

B ll8HHOii pa6oTe o6cy)l(ll89TCH nepaaH B03MO)I(HOCTb, noKaaaao, 'ITO 

OopaiUeHHe B HyJih Bhi'JeTa HyKJIOHHOH TpaeKTOpiiH BJie'leT 38 COOOH Oopa';lle

HIIe B HYJih BepWHHHh!X lf>yHKUIIH Ha llHarpaMMe OllHOHyKJIOHHOI'O OoMeHa 

npH TOM )Ke 3H8'19HIIII u , PaccMoTpea PHil npHMhiX npoueccoa c yqac-

THeM J19I'KIIX Hllep, B KOTOpblX B03MO)KeH OoMeH HyKJIOHOM H llOK838H0
0 

'ITO 

aMnJIHTYilhi sTnx npoueccoa lleil:CTBHTeJibHO o6pamaiOTCH a Hynh npn 6nHa- · 

KIIX 3H8'1eHHHX U B pail:oHe HYKJIOHHOI'O llOJIIOCa, 'ITO H8XOilHTCH B COOT

BeT~TBHH C. TpeoOB8HHHM.II CIIMMeTpHII fpHOOBa-MaK-noyanna, 

nony'leH PHil npellCK838HIIii llJIH 9KCnepnMeHTa, B aaepreTnqeCKOil: 
•. ' . 

38BHCHMOCTH Ce'leHHH p- d - pacceHHHH H8381l O)I(Hilae.TCH npoaan npH, 

9Heprnn npoTOHOB T I> = 1, _13 ... 1,19 raa. naHo OO'bHCHeHHe aHOMaJibHOMy_,_, 

noaelleHniO yrnoaoro pacnpelleneHHH P-d pacceHHHH aasall npH aHeprHH 

llpOTOHOB },18 faa, noKa3aHa CBH3h M9)1CilY HyKJIOHHhlM KOpOM II OTCyTCT

BHeM y HyKJIOHa napTHepa no 'leTHOCTII, 

4 

1 

II. 1 

Han6onee ·naytJeHHhill 

JIOHHOlt TpaeKTOpllelt, HB1IH 
. -0 
K 180 a c,u,M, Ecnn HyK 

.vuo .. MN , ·TO BBHilY e 

CYIU9CTBeHHO llOB1IHHTb Ha 

II KnHil:H nony'lnnH aaatJeHJ 

·LleneliHOCTHI , CBHSaHHhie 

na B yrnoaoM pacnpelleneJ 

Halle)I(Hb!MH llOllb!TKH onpel 

HHIO H8381l, 

Ill. noniOca Pen)I(E 

PaccMoTpHM aonpoc· 

MO)I(HO nony'IHTb 1!3 llH8I'pi 

aaao, 'ITO ecnH Bhi'JeT a ~ 

u o6pamaeTcH a Hynh, 1 

TOHHHeM, 1Ie)K8IUHM Ha ll8H 

3H8'JeHHH U , 3TO yTae~ 

MeTpHH fpn6oaa-MaK-noy:: 

T8K H JlJIH lf>epMHOHHhiX Tpl 

nnH 80K838T91IbCTBa 

KOTOpOil: BK1181l B 8Mn1IHTY~ 

TpaeKTOplleii ci(u) MO)I(HQ 

COCTOHHHHMH, 119)1(8IUHMH H 

A (z,u) a ~a (2! + 
1 



rae1111o, o6'hSICIISieT cymecT-
. /3/ 

IHIIblX pe30IIai!COB 

cymecTaellllhie TPYiliiOCTu, 

. y .IIH3lUUX COCTOS!IIIIfi Ha 

ecTell 1111 omi11 cl-a6nnhllbiil 

rX BbiXOila 113 3TOii CHTyatinn, 

·o Bbi'IeT h+ (..j-;;) o6pama-

:OTOpOM 

(3) 

e_nHeTCSI Apyroii B03MOIK-

1pn 3TOM ycTpai!HeTCSI lie 

. /5/ 
~ Kapnnu n Kncnn11rep 

a3pe3 AefiCTBIITenbiiO B03-

fOIIOB napTIIepoa no tieT~ 

MO/KIIOCTh, TioKa3ai!0 0 'ITO 

u anetieT 3a co6ofi o6pa~e

>llHOIIyKnoalloro o6Mel!a 

' pSIMbiX npoueccoa c yqac-

llyKnOIIOM H noKa3aii0 0 'ITO 

uaroTcH a Hynh npu 6nn3-· 

io 'ITO l!aXOilHTCSI B COOT-, 

laK;,.noy3nna, . 

ITa,. B 311~preTnqecKoil 

o~nAae.TcH npoaan npn .. 

6'bSICI!el!ne · aaoManhl!oMy. 
-.•i' , • ..~r··· 

RHHH Ha3all npn 3Heprna 

OllllbiM KOpOM H OTCyTCT-

pacceSIIIHe lla3all 

Han6onee H3ytielll!biM npoueccoM, a KOTopoM B03MoJKell o6Mel! IIYK~ 

noiii!OH TpaeKTOpHeil, HBnSieTCSI TT + p - pacceSII!He l!a yrnbi
0 

6nH3KHe 

K 180° B C,U,M, Ecnn llyKnOI!IIblll Bbi'I9T o6pamaeTCSI B llynh B TO'IKe 

,·TO BBHilY ee 6nH30CTH K <f>H3H'I9CKOH o6naCTH 9TO MO/KeT 

cymecTael!ao noannHTh 11a Bhi6op napaMeTpH38Uuu Bbi'IeT8, Y'ITH aTo, Baprep 

H KnSiiill nonyqnnu 3118'1911He v "o = 0,85 raa/ c. 0!lii8KO 6onhmne l!eonpe-
. /7/ 

aenemrocTH; , CBH3811Hhie c yqeToM p83pe3oa n HIITepnpeT8UHeil ripoa8-

/4 7 8/ na a yrnoaoM p8cnpe11eneauu npn· u ~ -0,2 (faa/c) ' ' , 11en8roT ae-

/3,4/ 
H81leJKHbiMII nonbiTKH onpe!lenei!HSI U O H3 ll8llllb1X no TT +p -p8CCeSI-

IIHID 1183811, 

Ill. Tionroc8 PellJKe u Monenb OllHOtiacTntiiioro o6Mel!a 

PaCCMOTpiiM aonpoc 0 TOM, KaKyro Hll<f>OpMauuro 0 noBe!leiiHH Bbi'IeTa 

MOIKIIO nonytiHTh H3 llHarpaMM Ollii0'18CTU'IIIOrO 06Mel!a, HH/Ke 6y!leT noKa-. 

3allo, 'ITO ecnn Bbi'IeT a pe!lJKe:BcKoM nonroce· npH lleKoTopoM 311a'Ielluu 

u o6p8lU8eTcSI a aynh, To 8MnnuTyll8, oTaeti8IDlUaH o6MeHy nro6biM coc

TOHHHeM, neJKalUHM Ha ll811HOH Tp8eKTOpHH 1 o6p8lU8eTCSI B llynh npii TOM IKe 

3118'19HHH U , 3To YTBepiK!leHIIe o6mee1 He HMeromee OTHOlUe~HSI K CIIM-

MeTpiiii fpH60B8-MaK-noyanna, II OliO cnp8BellnHBO K8K llnH 6030HIIb1X
1 

TaK II llnSI cf>epMIIOIII!blX Tp8eKTOpHfi, 

nng llOK838TenbCTB8 aocnonh3yeMCSI MO!lenhro B8li-Xoa8, corn8CHO 

KOTOpoii BKn81l B 8MnnHTYilY'pacceSIHHH OT 06Mell8 B u -KaHane Olli!OH 

TpaeKTOpHefi ci(u) MOIKIIO npe!lCTaBIITh KaK pe3ynhT8T 06MeH8 BC9MH 

COCTOSIHUSIMII 1 neJKalUUMII Ha 3TOH Tp~eKTOpUII: 

A (z,u) a ~a (21 
J 

gJ (u) 
+ 1) -2,.------' 

M(l)-u 

5 
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3JleCb Ann npocTOThi p'accMoTpelt cnyqaii' paccenHHH 6eccnHHOBhiX 'lac-

'rHU C. paBltbiMH M8CCaMH m 
I 

H HcnonbaoaaHhi cnellyiOmue o6oana'IeHHn. 

~ 03ll8'189T cyMM!ipOBaHH9 no '19THbiM HnH H9'I9THbiM 1 
' B J a 

38BHCHMOCTH ·OT 3HaKa CHrHaTypb!. a 
2S 

1 + . 
u -4m 2 

z = - KOCH-

aye yrna pacceniiHn a u -KaHane; 'P
1

(z) - <jlyllKUHfl ne>KaH)lpa; 

M 2 (1) - KBallpaT Macchi peaouan.ca co cnHHOM '1 

0pOH3B9llfl npeo6paaoaaHHe 3oMMep¢enb)l·a-BaTcoHa B o6nacTH 3Ha-

qeimii s u · u , rAe PM ( 4) cxollHTcn, nony1JHM 

A·(z,u) 
a 

3)l9Cb 

1 oo g(j,u) . . 
4 (,( 2 j + 1) 71 ( j) 2 Pi ( i) d (I m j). 

a M (j)- u 
-00 

• 7J = 
a 

{ + a exp ( -i "j) 
CHrHaTypHblll 

(5) 

MHO>KHTenbj g(j,u) 

sin '17 j 

H M 2(j) 

npo)lon>KeaHeM g
1 

(u) H M 2 ( 1) 

- . <jlyH~UHH, fi.Bnfi.IOIUH9CH aHanHTH'I9~KHM 

Ha KOMnneKCHhie 3H81J9HHfl 1 • i1HTerpH-

pOBaHH9 B (5) B9ll9TCfl B KOMnneKCHOii j - nnOCKOCTH llO llpHMOft 

Re j = cons! , npH'IOM Re j < J min 

TOfi.Hiifl lta TpaeKTOpnH a ( U) 

; rAe 1 min - cnHH Hll>KHero coc-

B OTnH1JH9 OT pHll8 (4), HHTerpan (5) CXO)lHTCfl H fi.Bnfl.eTCfl aHanH

Tll1J9CKOii <jlyHKUHeii npli BC9X 3Ha'I9Hiifi.X; .. Z 
191 

0 OllHHTerpanbHOO Bbipa>KOHHe B ( 5) HM99T noniOC npH 
/6/ 

i = a (u) 

ll09TOMY, ecnH CllBHrBTb KOltTyp HllTerpHpOBBHHfl aneao, TO npH 6onbWHX 

z Mhi nony'IH.M o6hi1JltOe · Bhipa>KeHHe Ann BKnalla B aMnnHTYllY Ollltoro 

/9/ 
non10ca Pe)l>Ke· , 

A (z,u) a 

3ll9Cb h(u) 

.. 

a(u) 
7J (a}h(u)z 

a 

'17 , 
2a (u)g[a(u), u ]. Bhi1JeT a non10ce. 

6 

(6' 

Dpellno~o>K~M Ten~pb, 

u = u 0 •· o6pamae1-cn :B H~ 

a· Hynb ace 'IneHhr 'pnlla (4] 

. ~ r, , 

g (u ) = 0. · . 
J 0 • .· 

nocKOnhKY .· Aa (z, u) 
/10/ 

.eJlHHCTB9HHOCTH cne)ly 

113 ( 5) HMeeM 

g(j,u) = 2 
~a(j) 

0TCIOJl8 BHllH01 'ITO • g ( j, u 

DpHMeltSISI onSJTb Teope 

npH. BCOX 3H81J9HHSIX j .· 1 0~ 

3aMeTHM, 'ITO B ll0K83 

ciinhHoe np~llnono>Keaue ·MOll 

'JOCKOii o6naCTH paCCOfi.HHSI. 

Hcao, 'ITo BBelleHHhre ·: 

'IBCTHU H p8B9HCTBOM HX M8 

yTBep>Kll9HHI! B o6meM cny'If 

CM8TpHB89TCSI <jlepMHOHHhiA I 

no COCTOHIIHSIM KaK C nono>K 

~ 
TaKHM o6paaoM, ecnn 

HO HM99T M9CT01 TO Bbl'I9T 
'-,, . 

Hynh B paAOHe :HyKnOHHOrO ~ 

BhiWe, llDn>KeH o6paTHTbCSI 8 

06M9Ha npH TOM >Ke 3H8'19HH 



':pacceHHIHI 6eCCI11fHOBhiX '18C

CIIellYIO!lllfe o603Ha'!eHif H. 

!hiM lfnlf He'!eTHbiM 1 
2S 

1 + 
u - 4_m 2 - KOCH-

- ljlyHKUHH ne>KSHJlpaj 

OM '1 

' B 

~-aaTcoaa B o6nacTu aaa-

Y'IHM 

{lmj). (5) 

:HrHaTypHhlll 

~BnHIO!llHeCH.aHanuTH'!e~KifM 

:.~e. aaa'leHHH 1 • l1HTerpu

nocKOCTH 110 llpHMOii 

.J min - cnuH HH>KHero coc-

!WJlHTCH H HBnHeTCH Bl!anu-
f 

T non10c npu j = a (u) 
/6/ 

~H. aneao, TO npu 6onblllH)( 

~Jla B aMnnHTYJlY OJlHOI"'O 

(6) 

B non10ce. 

fipeJlnOnO>K~M Tenepb, 'ITO Bhi'IeT h(u) npu HeKOTOpOM 3H8'l:eHHH 

u = u 0 ... o6pamae~CSJ B "Hyiib. nox'B>KeM, tzTO OllHOBpeMeHHO o6palll810TCSI 

B · Hynb see 'lneHhi 'pHJla ( 4): 

g (u ) = 0. 
I o 

nocKonbKy : Aa (z, u} BHanHTH'IHB no 

/10/ 
Z .. , TO H3 

eJlHHCTBe.IIHOCTH cnellyeT, 'ITo 

l1a ( 5). HMeeM 

' ''2 
M (j)- u 

g (i, u) == 2 ---- fA a ( z, u) P
1 

( z) d z • 
~u(j) -1 

0TCI0Jl8 BHJl.II01 'ITO npu R ej .< 1 
1 

(7) 

(6) n· TeopeMbi 

( 8) 

,. n 

fipHMeHHR onRTb TeopeMy eJlH.IIC~Be.IIHOCTH, nonyqaeM, 'ITO g(j,u
0

)==0 

npH. BCex 3.1fa'leHHRX j 1 OTKylla cnellyeT yTBep)!{Jle.lfHe · J 7) • 

· 3aMeTHM, 'ITo B JlOKaaaTenbCTBe He 6hxno ucnonbaoBa.lfo .lfaH6onee 

cHnbHoe npellnono>KeHue · MOilenH BaH-Xosa 'o cxollH.MocTH PRila (4) B ljluaH

'Iecxoii o6nacTH pacceHHHH • 

.RCH00 'ITO BBeJle.lf.lfbie BhiWe .orpa.lfH'IeHHR1 CBH38.11Hbie C 6eCCI1HHOBOCTbiO 

'IBCTHU H paBeHCTBOM HX Mace, .lie BnHHJOT .lfa cnp·aBellnHBOCTb ''cnenalUihiX 

yTBep>KnenHA a o6meM cnyqae. CnenyeT TOnbKo oTMeTHTb, 'ITo e.cnH pac-

. CM8TpHBaeTcg ~lflepMHOHHhiit noniOC' Pen>Ke, TO B ( 4) HY>K.IIo' CYMMHpOBSTh. 

' . /5/ no COCTOIIIIHHM KBK C nonO>KHTenbHOii, TaK H C OTpHuaTenb.IIOit 'leT.IIOCTbiO 

IV· On.lloayKno.lf.lfhiA o6MeH 

TaxaM o6paaoM, ecnH YllBoe.lfHe lflepMHoHoB no 'leT.IIOCTH .neAcTBHTenb-
•• ·;, I, ' , • 

HO HMeeT MeCT01 TO Bbi'IeT .lfyK~OHHOfi TpaeKTOpHH llOn>KeH npOXOilHTb 'lepe3 

~yni, B paftoae ~Hyxnoasoro noniOCa• . B sToM cnyqae, xax • 6btno noxaaaso · 

BbiWe, JlOn>KeH o6paTHTbCH B .lfynb H BKnan JlHarpaMMbl. OllHOHyKnOl!HOI"'O · 

06MeHa llpH TOM :lKe 3H8'1eHHH v"U = ...ju
0 

• 

7 



Pacc~oTpHM npou.ec.f?bi1 B K,OTOpbiX HyKnoHHbi!i nomoc. Y-. aMnnHTYJlbi 

HaXOilHTCSI JlOCTaTO'IHO 6nH3KO K <jJH3H'IeCKOil: o6nac~H Jlnst . TOI'0 1 .'IT06bL MOI'

nH npostBHTbcst. o6cy)KJlaeMbie a$$eKTbi. 3To, npe)!{Jle acero, npstMbie stJlep-. . . 

Hble peaKUHH1 B KOTOpbiX HMeeTCSI o6MeH HyKnOHOMo .fJCH0 1 'ITO JlOCTaTO'IHO 

paCCMOTpeTb fiOBe)leHHe BepUIHHHbiX <flyHKUHil: BHpTyanbHOI'O HCfiyCKaHHSI HyK

nOHOB stitpaMHo 

BepUIHHbi .'BHpTyanbHbiX pacnaJlOB B OllHO'IaCTH'IHOil: Monemi st.O:pa npo

nopuHoaanbHbi pa)lHanbHOil: 'laCTH <flypbe-o6pa3a BOnHOBOil:.<flyHKUHH OTHOCH-
. /11/ 

TenbHO llBH)!{eHHSI npOilYKTOB pacnana 

A 
2 _, 00 

rA-J,N(q}l;, if> (q} ..j-i J'l' (r)j (qr)r2dr. 
71 l l 

0 

( 9) 

A 

3necb rA-J, N ( q) -BepUIHHa' ImpTyanbHOI'p HcnyCKBHHSI HyKnOHa 

stllpOM ·A; . q -. HMnynbC HyKnOHa B CHCTeMe fiOKOSI stJlpa; cp1 (r) ·- ·pa-

llHanbHaH .qaCTb _BOnHoBoil: <f!yHKUHHj . l - op6HTanbHbiil: MOMeHT nponyKTOB 

.pacnana; ]. ( q r) - c<flepH'IecKast <f!yHKUHst Beccemi. 
l . 

B ( 9 )_ Jipeae6pe)!{eHo cnHHOBbiMH a<fl<f!eKTaMH, a Ta:K>Ke a<fl<fle:KToM cMe-

UII{BaH~SI KOH$HrypauHil:o ,...1·!. 

KaanpaT nep~naaaoro qeTbipex-HMnynbca paaea KBanpaTy T:JeTbipex

HMnynb_ca·. BHpTyanbHOI'O HyKnOHa B 9THX BepUIHHAX H CBSI38H C ' q · ~- COOT

HOUI9HHeM. 

2 2 2 2 
u = MA + M - 2M (M + q ) 

· A-J A .. . A:-1 · 

~ 
( 10') 

. d 
BepnmHa BHpTyanbHOI'O pacnana neil:Tpoaa r p n (u) noKa3.aH~ _r~~-

• ~ ' ' . . . . . . \ . . ' i. • ': . . . •. .. . ~ . . ' 

$H'IeCKH Ha pHC. 1a~ nnst ee Bbl'IHCneHHSI HCfiOnb30BanHCb BOnHOBbie <flyHKUHH 
• ' 0 · , ' ' _.; .·H I" , • .)''>" 

0 f ' · .• • 

neil:Tpoaa, noriy'leHHbie Ha y'paaaimnsi lllpennarepa c paanH'IHbiMH <fleaoMeao-
• •• • • • • • ' ' ~; 1 

norH'IeCKHMH noTeaunanaMH, napaMeTpbi KOTOpbi:K aa.iineHbi na :UaHIJbiX no 
_, -~ ' .•. •:· ··d .. ~ .·' 

HyKnOH-HyKnOHHOMY paccestHHIOo 3ua 'leHHSI V U O .. 1 npH KOTOpblX ., r p n. ( U) 

8 

.-
J 
J 

l 
.l 

~' 

o6pawaeTcst B aynb, npHBe . ' ' . •" '. . -~ 

<jlyaKuHil:. XaMallbi-n>KoHcTo 
. . . . '/14 

'llbiM H MSII'KHM KOPD!'.{ 

nHTH'I_ecKHM IIPH6nH)!{eHHeN 

no~nenaea <jlyHKUHst f1aK~r 

BKniO'IeHbl TaK)!{e <jlyHKUHH 

Y'leT D ·- ao_nHb,I, _1 

non)!{eH noa.nHstTb a a . pe3y. 

3aMeTHM 1 'ITO BenH'I 

BOnHOBOil: <flyHKUHH )leil:TpOI 

BepUIHHbl B Hynb CB,st3aiJ ~ 

wero OTTanKHBaiOWero KOJ 

K'op, To e·e ~ypbe.:.o6paa E 

Ecnlf o6p.auieaHe 'ii' f 

HyKnOHH.OI'O . Bbi'IeTa1 1;o· H: 

aMn.iiHTYil u - KaHana 

I'HMH stllpaMH TaK)!{eaon~ 

·U 

BepUIHHHbie <f!yHKUHH 
... ,_; 

H 1c, 6binH Bbl'IHClieHbl B 
l . . '• . 

He ncnonbaoaanacb · n 

COBCKOI'O pacnpeneneHHSI~ 
. ' 

He3aBHCHMbiMH 'IBCTHUaMil 

n'apaMe.Tp.bi aoiui68oil: {jiya 

.· ·' /19/.: . KHHOM H3 )la!IHbiX fil 

. . •. • .. ' " . ' '., . ' .· .;J .. 
uine napaMeTpbi··n'iist · He 

'p·:::. ,.J fie • paccestaif~ ·aa::: 
·· ·· .;; ; B pa6oTe 

1181 6~m~ 
Meam~-i;:;Jia~~ npoi~n~~ 'qe 



fHbiil: rromoc. Y-. aMrrnHTY.llbi 

;nac~H .nnH .Toro,. 'IT06bi, Mor

>eJK.ne acero, rrpSIM~Ie SI.llep

'HoM. Hcao, 'ITO .nocTaTO'IHO 

pTyanbHOrO HCIIYCKaHHSI HyK-

ICTH'IHolt MOllenH · SIJ:tpa rrpo

Bonaoaoft $yHKUHH OTHOCH-

~ r • (9) 

bHOro HCIIyCKBHHSI HYKJIOHa 

~OKOSI H.llpa; ¢1 (r) ·-·pa

ranbHbiil: MOMeHT · rrpollyKTOB 

censi. 

~H, a TaK>Ke a#eKTOM CMe-

-~ : • .!. 

paBeH KBa.npaTy ,"'eTbipex-

'llix H CBSI3BH C ·' q ··-.cooT-

( 10 ) 

' d r ' pn (u} rroKaaaHa rpa-·· .... 
~aoaanHcb ao~HOBbie $yHKUHH 

" { ·- . , . ~ '• '4 ' ' ·~~' 
Ja .. c paanH'iHhiMH .$eHoMeHo-

~-~~. . . •, ~ •'' . ~; -~=-

IX Hilfineiihi na i:tamlhix no 
. . . _,,., ·d·' .. ·' 

,:_",·DpH KOTOpb!X 'fpn. (u} 

'. 
I 
J 

J.! 

o6pawaeTCSI B Hynb1 I_IpHBelleHbl B Ta6nHue _llJISI S BOJIHOBbiX· 'ISCTeft 
. . . /12/ /13/ . . 

$yHKUHil: XaMallbi-lllKOHCToaa , BpeccenSI , , $yHKUHll: Pall:lla c TBep,.. 
. . . /14/ /15/ . . . . 

'llb!M H. MSirKHM KOpOM , $yHKUHH. MaK,-fH · 1 KOTOpag SIBJISieTCSI aHa-
. . . .. . . . . 1161. . 

JIHTH'I_eCKHM npH6JIHJKeHHeM K IPYHKUHH napTOBH .• nnSI nyqmero OIIHCaUHR 

rrocne.naelt $yHKUHR MaK-fH 6bma o6peaaHa npH r = 0,5 fm ~ B . Ta6nHuy 
. . . . . . /17/ 

BKJIIO'IeHbl TaKJKe $yliKUHH XbiOJibTeHa C TBepllbiM H MSirKHM KOpOt.f · • . 

Y'leT D -- BOfiHbi, xa~. 6ylleT rroxaaaHo .B cnellyiOIUeM paallene, He 

llOJIJKeH IIOBJIHSITb Ha peaynbTaTbl1 DpHBe_lleHHbie B Ta6nHue, 

3aMeTHM 1 'ITO BeJIH'IHlla y U O O'lellb 'IYBCTBHTeJlbHa, .K DQBe.lleHHIO 
~ ~ ' . ., ' ' . 

aonHoBoil: $yHKUHH lleil:TpoHa Ha ManbiX paccToSIHHRX. CaM $aKT o6pameunR 

BepWHHbl B HYJib CB,SI3aH C,: CyiUeCTBOBaHHeM _y HYKJIOH'oB KOpOTKO.lleftCTByiO-
. ' · .. :.·"'·•' -

mero oTTanxnBaiOuiero xopa. Tax, ecnH ae BBOllHTb B $yHKUHH XbiOJibTeHa 

xop, To e·e ljiypbe-o6paa Booome He npoXOllHT qepea Hynb. 

EcnH o6pameHHe B Hynb 
d 

fpn (u) CBH3aUO C o6paweHHeM B HY.Ilb 

HYKJIOHli'oro' Bbi'IeTa 1 TO H3 COOTHOWeHHSI yimTapHOCTH llJIR IIapu'nanbHblX. 
' _.r·... • "';: 

aMniiHTYll u - KaHana cnellyeT, 'ITO BepWHllbl HCIIYCKaliHR HYKJIOUa llPY-
-:. ,,._:. ·.·, 

rHMH SillpaMH TaKJKe· llOn:iKHbi rrpoXOllHTb qepea HYJib H · IlpH TOM :me 3Ha'leHHH 

3ile .,,_ 4He ,., .. 

BepwHHHbie $yHKUHH ··r dp n -r 3 Hen , nao6pa:meHHbie Jia pnc. 1a 

H 1c, 6bmH Bhi'lucii'eHbi B pa6o'i-e 
1181

• DnH aonHC>BbiX $yHK~~il: 4 He· H' 
3 

He HCIIOJlbSOBanacb rrp.oCTair rrapaMeTpnqecKa~ IPop~a llBOiiHoro. rayc-

COBCKoro pacnpelleneim~; cooTiieT'cT·syroma'g' ···ooo~o~e'IHo.ll: MollenH Hllpa · ~ '· 
- •. ' • . .•• : ~ .... ~ ; ' t 

HeSaBHCHMbiMH 'laCTHUaMH,'. np~ HanH'IHH y HYKJIOHOB OTTanKHBaiOIUero KOpa, 

rJapaMe'Tp.bi~Boiuioaoli {!iyHKunn. · .4 He · 6blnh 6i,Iq-ricn~H~; Bac~~neM H BH:n-· 

KHHOM Jtg.t,: Ha llaHHhix no yrrpyroMy · ~-..:. 4 He., i)acc.eflknro. CooTBeTcTsy~::. 
---- ...... "• •. ·"~,-·;.•-.---3 .. , .... :.. '. ··. /18/ -:: ... ,, 
IUHe rrapaMeTpbl .llJISI He 6binH HaitlleHbl B pa6oTe H3 llaHHbiX IIO 

p·;;:; ,3 He. -pacc~HHHID "iliia~h -H e- 3 'il~ . - .ynpyroMy pac~-~SIH~io~ ...... 
.. . f-181 · :· · ' .· ·.: . , -3He .. • .,- .. ,., .:,> .,,4_He .•. _ ··< 

B pa6oTe 6bmp_rroxa3aHo, 'ITO ·rdp (u) n. :f3Hen(u) • 
·~-i~;~ .... ;,, 't:··""f' .-,J;·'': ... ~.···; • l;.:: .···-:.··, • f.~ •. ~-'-~·· 

MeHSIIOT 3HaK 1 IIpOXOllSI 'lepea HYJib1 IlpH 3Ha'leHHSIX yu. 1 KOTOpb!e IlpH-

g 



neaeHbi B Ta6nHue. BHaa:o, 'ITo aa:a'JeHHH v u 
0 

JlllH Tpex paccMoTpeHHbiX 

B9plliHH · 6nH3KH ·no' B9llH'JH~e, . XOTH. He60llblli8H p83HHU8 Bee )1{9 HMeeTCHo 

npH'IHHOft · 9Toro· MO)I{ElT 6biT.b a:ey'JT9HHbiti: aljJijJeKT CM9lliHB8HHH KOHijJHrypa-
111/ ' ' ' . 

' IIHfi . ' ' 1 : 8 T8K)I{9 'ClJHlliKOM yitporueHHBH ljJopMa napaMeTpH38IIHH ltllH 

' 4 ' ' '. BOllHoBofi ljJyHKUHH. · TaK, ecnH B · nona:onyro ljJyHKIIHIO He BBec'I'H 'lneHbi, 

' ' ' /191 ' _,- ' 
Y:IHTbiB8IOIIlH9 M9)1{HyKllOHHble Koppell.HIIHH 1 TO a'Hil'J9HHe v U 

0 
HeC-

KOllbKri yMeHblliHTC.H · ( CM. Ta6nHuy) • 

npeanono)l{eHHe' 0 'ToM, 'ITO HynH BepiuHHHbiX !f!yHKUHIJ Dbl3B811:bl OT

cyTCTBHeM y HYKllOHa napTa:epa no 'JeTHOCTH1 ·a:e ·npoTHDOpe'JaT !tllHHbiM. 

. . IV 
0 KpHBH,3He liYKllOHHOit TpaeKTOpHH 

V. · 3KcnepHMeHTani.l!bie Cllllll,CTBH.II 

Hca:o, 'ITo cnpaneanHnocT& nponeaea:a:oro Bbillie paccM.oTpeHH.H H To'J-
. ·- ... '... . .. . . . ' " 

HOCTb Bbl'JHCll9HHH yu He CBH38Hbl C TllKHMH B011pOC8MH
1 

K8K npaBo-
0 • . 

Mepl!OCTb pelt)l{eBCKOI'O OnHCilHH.H B Toft HnH. HHOit . o6n'acT~ 9H9pr'HH HllH 

npHMel!HMOCTb MoaenH nonrocon Pe.tl)l{e. OaaaKo aeonpeneneHHOCTH, CBHaaa:-. ~ ' . . ' . 
Hbie c BnHHHHeM apyrHx MexaHH3MOB, cpaay )l{e B03HHKaroT, KaK Ton&rco 

···~ ·':. \ . . . . . . . " . . . 
Mbl XOTHM cljJopMynHpOB8Tb npeJlCK838HHH ltllH SKCnepHMeHTilo no STOlt npH-

'JHHe TPY!IHO cKaaaT& ~apaHee, 6yayT nH aaMeTHbi paccMoTpeHHbie. Bbime 

91}J~eKTbl Ha. ljJoHe OT BKllllltll. !tpyrHx MeX8HH3MOB B ltllHHOB peaKUHHo 
• '- • I "' ' 

noa:.HTH0 1 'ITO o6pameHHe B Hynb HyKnOHHOI'O Bbi'IeTa npO.HBHTCH
1 . . . .. . ' . 

npe)l{lte Bcero, B BH!te nponanon B paanH'IHbiX pacnpeaeneHH.HX. . . .· ' ... . -
PaccMoTpHM peaKIIHIO p- d pacceHHH5j H838lto nocKOll&Ky BKlllllthl. 

OT S H D. - BOnH ltefiTpOHil B llMnnHTylte OltHOHYKllOHHOI'O 06MeHa !111.11 

1201 
STOI'O nponecca CKllllltblB810TC.H B BH!te KB8Jlp8TOB t . TO o6pameHHe .. · B 

Hyn& HyKnOHHOI'O, Bbi'JeTa Tpe6yeT OltHOBpeMeHHOI'O , o6pameHHH B Hyn& STHX 

BKnaaon. 0Tcroaa cnenyeT,. 'ITO Y'leT D 

IIOBllH.HTb Hll. IIOllO)I{eHH.e Hyng ljJyHKIIHH 
' 1111. 

X&ron&TeHa H ee paanH'JHbie 

- BOllHhl B lteATpoHe He ltOll)l{eH 
d ' 

r 
:.'" ( U) o 3aMeTHM, 'JTO ljJyHKUH.H 

1211 . . ' 
o6o6meHH.H . , a TaK)I{e ljJya:JtuHsr 

10 

/221 
HMaryq~. . ynonneTBOI 

'J9T i3 peaKUIIH . p - d pac' . ' . . . : 
TOM )1{9 · 3H8'I9HHll . U 

B pa6o1-e ·KepMima H KHc· 
! • .. ~ ' 

IIOllO)I{llllll Bbi'JeT paBHblM 

3a:aqeHHH .Ju0 ·. nn~ 
Tepaane 0, 755 -t 01 746 fa 

CHMOCTH .. P - d . pacce5Iau 

a:aneTaroruHx npoToHoB T. 
• . I 

tan&Hbie naHHbie B aToM 

IIJ:>OBanoM non>KHbi noinnT 

pacceHHllH Hll38Jl: BMeCTO 

C pOCTOM 9Hepr'llll llC'I938 
I 181 . . . . 

pa6oTe B CB513ll c .. p. 

0Hll ~bl3B8Hbl pOCT~M p113 

ceHHHH, 'ITO npHBOJlHT K I 

Jlll~ljJepeHUllllllbHOMy ceqeH 

Bll!tHO,.'JTO OHll HllXOJlHTC 

TOM. npoH3B9CTll K0llll'J9C 

Jl0CT8TO'JHO KOppeKTHhlM ( 

My Mbi orpaHH'IHMCH cnen 

HbiMH, ecnH cymecTByeT < 

0TMeTHM anec&, 'IT 

H838lt1 OllllC8HHhl9 B IlliTe 

a~ljJeKTOBo 0THOCllT9llbHO. 

OltH8K0 1 Cll9ll8Tb ltB8 38M 

9TOT MeX8Hll3M Jl89T MllH 

0JlHilKO H8KJIOH llll~ljJepeHll 

6bi' OnllC8Tb . 9KCnepHM9H'f1 



.!lml Tpex paCCMOTp8HHblX 

Jaaa~ua Bee )1(8 HMeeTC.!I. 

KT, CM81UHaaHH.!1 KOH<JJHrypa

l napaMeTpHaauuli .nn~ 

UHIO· 
4 

He BBeCTH ·qn~Hhi1 
·Ju 0 Hec-

>IX '«fJyHKUHil Dbi3B8Hbl OT

~ npoTHBOpO'IBT .!laHHbiM . 
.• f. 

[8llCTBH.!I 

lblll!(! paCCMOTp8HH.!I H TO'I-

BOIIpoC.aMH, KaK IIpaao-

~ ,o6nac:ru sHepruu HnH 

H~OIIpepeneHHOCTH, CB.!I3aH

B03HHKa~T, KaK TOnbKO 

CIIepHM8HTa. no STOA lip~- • 

bl paCCMOTp8HHbie Bbillle 

B .!lSHHOA __ peaKUHHo 

0 ~bi'Ie_T~,IIpO.!IBHTC.!I, , . 

cnp~n.':neau.~~:x. 

3an. nocKOnbKy BKnallbl ' 
:) ,,,-. • f 

~HOHyKnOHHOI'O OoMeHa ~n.!l 
/'XJ/ •' 
: , . • _.To o6pameHHe a 

op6pameHHH. B Hynb STHX 

I B .neATpoHe He llOn)l(eH 

,. , ~ . 3~M8THM, 'ITO «flyHKUH.!I 

• a, TaK)I(e «flYHJtUHSl 

/22/ 
HMary'IH. ynoaneTaopHIOT aToMy TpeooaauHIO. To, 'ITO uyKnoHH~Ifi abi-

'IeT B peaKUHH p - d pacce.!IHH.!I Haaan .!lOn)l(eH OOpOIUBTbC.!I . a Hynb IIpU 

TOM )1{8 3H8'18HHH U 'ITO H a TT + p - p8CC8HHIIH H83B)lt OTM8'IOnOCb 
· i2o1 

a paooTe KepMaua H ~nccnnurepa ,onnaKo a caonx pacqeTax oun 

IIOnO)I{HnH abi'I8T paaHbiM KOHCTaHTe. 
d 

3na'IeHHH V"o .nnH r p n a Taorinue HBXO.!l.!ITC.!I a ocuoanoM a HH-

Tepaane 0, 755 + 0, 746 faa. 0TciO.na cne.nyeT, 'ITO a auepreTH'I':CKofi aaan-

cnMocTH P - d pacce.~~:HHH uaaan MO)I(HO O)I(HllBTb npoaan npn aueprnn 

uaneTaiOIUHX npoTonoa T p = 1,13 + 1,19 faa. Heooxo.nHMbie .aKcnepnMeu

TanbHbie .!lBHHbie a aTOM pafioHe aueprnn OTCYTCTBYIOT. Cpaay acne.n 38 

rrponanoM .non)I{Hbi rro.~~:aHTbCH auoManHn a yrnoaoM pacnpe.nenemm P- d 

pacceHHH.!I Haaa.n: aMeCTO IIHKa Ilpii 180° IIO.!IanHeTC.!I MIIHIIMyM, KOTOpbiH 

c pocToM aueprHH ncqeaaeT. Hpn'IHHhi aTnx anoMannfi oocy*.namicb a 
I 18/ . . . J 4 

paooTe a ca.~~:an c pacce.~~:uneM npoTouoa Haaa.n ua .~~:.npax He n He 

Oun abtaaaHhi pocT~M paauocTn yu ._ y zi 
0 

npH yMeHbmenHn yrna pac-

ceRHHH, 'ITO npHao.nHT K pocTy abi'IeTa. Ha p11c. 2 npnae.nenbi .nauubie no_ 

llH~~epeHUHBnbHOMy C8'18Hifl0 P - d pacceHHif.!l npn T 
p 

/23/ 
1,18 ran •' • 

BH.!lHO, 'ITO OHH HBXO.!lHTCH a K8'18CTaeHHOM CornaCHH C OIIHCaHHbi,M, a<jl<jleK-

TOM. npoH3BeCTH KOnlf'I8CTBeHHbl8 pacqeTb! aKna.na HyKnOIIHOH TpaeKTOpHH, 

.!lOCTaT.O'IHO KOppeKTHb!M oopaaoM npe.ncTaanHeTCH Tpy.!lHOH aanaqefio noaT!'

My Mbl orpalllf'IHMCH c.nenaUI!b!MH yTaep)K.!l8HH.!IMH, KOTOpb!e Sian.!IIOTC.!I TO'I

Hb!MH, ecnn cymecTayeT cnMMeTpnl:! fpnooaa-MaK-.lloyanna. 

OTMeTIIM a.necb, 'ITO uenoniOCHbre MexaunaMbi P - d pacceSIUHH 
/24-26/ 

uaaa.n, OIIHC8HHbi8 B nHTepaType 0 He llBIOT paCCMOTpeUUbiX abi!Ue-
. /24/ ' 

a¢~eKToa. OTnocnTenbuo pac'!eToa Kpefi.n*n H BnnKnua cne.nyeT, 

o.nuaKo, c.nenaTb .naa aaMe'laun.~~:. Bo-nepBbiX, .nnSI yrnoaoro pacnpEHleneunH 
. 0 

aTOT M8X8HII3M .!l88T MIIHHMyM IIpii 180 B lll~pOKOH oonaCTH aueprHII. 

O.nuaxo uaKnou · .nn~~epeuunanbuoro ce'!eHHH cnmriKoM Man .nnH ToJ7o,, .'ITo-

- ' 2 /23_ '~-' Obi, onncaTb • aKciiepriMeHTanb!Ibie .naHHbie, noKaaa.UUbie ua pnc. 
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Bo-BTOpbiX1 ecnn paccMoTpeTb o6MeH HyKnonnoll: TpaeKTopnell: B 

peaKUHH P + N ... d + rr , naiOmell: BKnan B P - d paccesmne naaan, 

To Me;x:annaM Kpell:n:llm-BnnKMHa csonnTCSI K riepenopMnpoBKe Bbi'IeTa n 

noaToMy nonmen nasaTb see paccMoTpeHHbie Bbiille acpifJeKTbi. ITpn'IHHa nx 

· OTCyTCTBMSI B pacqeTax Kpell:nmn-BnnKMHa 38Kni0'!8eTCSI B TOM 1 'ITO.aMn7 

nnTyna peaKunu P + N ... d + ir 6panacb na Maccosoll: nosepxnocTn. 

A aTO COOTBeTCTByeT COB!3pllleHHO npyrMM 3H8'1eHMSIM nepeMeH!IOll: u 

A nanorM'IHbie SIBneHMSI nonmHbi Ha6niOnaTbCSI B pSine npyrnx npoueccos, 

B KOTOpbiX nMeeTcSI o6MeH HyKnoHoM, . nanpnMep, B peaKitnn rr + d ... N * + N 

nnu A(p,d)A-1 M T.n. 

3aMeTMM 1 'ITO cyll!eCTBeHHbiM JlOBOJlOM B nonb3y nanomeHHb!X BbJille 

coo6pamenull:. SIBnnocb 6bi 

MOCTJI ce'!eHJill: P - 3 H.e 

Ha6niOneHue nposanos s aHepreTHqecKoll: aasncn-
4 

P- He pacceSIHMSI naaan npn HecKonbKO 6onh-

IJIMX aHeprMSIX1 '!eM YK838HO B 
/ 18/ u 

• Hx nonomenne nerKo nanTn, nonbaySicb 

( 10) M 3H8'!eHHeM uo , nony'leHHIJIM nnSI nell:TpoHa. 

3aKniO'IeHne 

TaKMM o6paaoM, Ha npuMepe SIJlepHbiX seplliMHHhiX cpyHKUMll: Mbi noKa-

aanu, 'ITO nynh, KOTOpbiH JlOnmeH 6bJTb B BMnnHTYJlBX OJlHOHyKnOHHOI'O 

o6MeH8 1 ecnM Cyll!eCTBYIOT ny6neTbl no '!eTHOCTM 1 nell:CTBHT_enbHO HMeeTCSI. 

ITpn'leM nonomeHHSI nynell: nnSI pa3HhiX SIJlep HaxonSITCSI s cooTBeTcTBHH 

c Tpe6osannSIMM CMMMeTpnn fpn6osa-MaK-.iloyanna. 3nanne u 0 MomeT 

oKaaaTbCSI noneanbiM npn pacqeTax paanH'IIJhiX npoueccoB npn BbiCOKMX 
/28/ . 

aneprnSix 

KaK yme OTMe'!anocb, o6pamenne B Hynh SinepHhiX BeplliMHHhiX cpyHKUMll: 

Bbi3B8HO HBnM'!MeM KOpOTKO)lell:CTByiOII!ero OTTanKMB8IOIJiero KOpa B HYK

noH-HyKnOHHOM noTenuuane. BoanuKaeT ecTP.CTBeHHbill: Bonpoc: KaKHM o6pa-

30M MomeT 6b!Tb CBSI38H HyKnOHHbiH KOp C OTCyTCTBMeM y HyKnOH8 napTHe

pa no qeTHOCTM. lJT06bJ nOHSITb aT0 1 o6paTMMCSI K MOJlenn KBapKOB. f1pe)I(Jle 
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L 

scero OTMeTuM, 'ITO o6men 

cynepMynhTHnneTaM, · o·TBe'l< 
/27/ 

SU (6) , He conep: 

KonbKy s aToll: cxeMe. paapc 
p -

II [70,L =(2n'+l)]~: 

MO)I{HbJe cnoco6b! BKniO'IeHll 

HOB~ 0TMeTHM TOnbKO,··'ITp 

cynepMynbTnnneToB [56~ 1 
p 

MynbTimneT [56, L 

no,nmeH nMeTb napTHepos n 

XOJlHTbCSI B COCTOHHMH C 1 

1!. ( 1236) He MomeT HMeTh 

. poro o6cy)!<rianocb s pa6~TE 

COCTOSIHliSI1 SIBnSIIOIJilleCSI p8! 

nanpnMep, N *. ( 1470). 

HyKnon-HyKnoHHbill: KOJ 
/29/ . 

n HaMIIKH , noSIBnSieTc,5 

KBapKll non'I~HSIIOTCSI CT8Tl!C 

'IT06b! KB8pKH HBXOilllnHCb •: 

Ho nMeHHO 6naronapSI aToM 

AsTop ncKpenHe 6narona1 

xl 
CyllleCTByeT npyro_i 

B03HHK8eT B MO)lenH OJlHOME 

xxl . ·. · . 
TaK KaK KBapKOBb 

nonmHbl 6b!Tb CHMMeTpH'IHbl 
TO KBap~H He MOI'lT 6b!Tb 4 

CSI napacTaTHCTHK~ 1/, nyK:nc 



nOHHOfi TpaeKTopnefi B 

:3 P - d paccesmne Haaaa, 

leHOpMHpOBKe BbJ'IeTa H 

~we acpcpeKThi. Opn'lnHa nx 

oqaeTCH B TOM, 'ITO.aMn7 

acconofi nonepXHOCTn. 

!HHHM nepeMeHHOH U 

H B pHae apyrnx npoueccon, 

B peaKtinn rr + d-> N * + N 

uonbay nano>KellllhiX BhiiDe 

B aHepreTn~ecKofi aanncn

raaaa npn lleCKOnbKO 60nb

ille nerKo HafiTn, nonbayHcb 

rpoHa. 

mii:HbiX cpyHKunn Mhi noKa

nTyaax O.(IHOHyKnOHHOro 

, aeficTBnTenbHO nMeeTcH. 

.(IHTCH B COOTB9TCTBHH 

Ja:· 3HaHne u 0 Mo>KeT 

lDUeCCOB npn Bb!COKHX 

tepHhiX BepiDHHilhlX tPYHKUHfi 

~narowero Kopa B HYK

~Hbiti B~npoc: KaKnM o6pa

CTBneM y HyKnoHa napTHe

Moaenn KBapKoB. Ope>K.Qe 

ncero oTMeTnM, 'ITo o5menpnHHTaH c~eMa pacnpeaeneHnH 5apnoHoB no 

cynepMynhTnnneTaM, o·TBeqaromnM paa~n'IHhiM npeacTanneHnHM rpyfi.ni.J 
/27/ . 

S lj ( 6) , He CO.Qep>KHT cpepMHOHHbiX .Qy6neTOD no '19THOCTH
0 

no c-
. . . p 

KonbKy a aToil cxeMe. paapeweHbi TonbK·o cynepMynbTnnneTbi [56, L -=2n+] 
p - . 

n [ 70, L = ( 2 n · + 1) ] • 3aecb Mhi He 6yaeM noapo6Ho o5cy>KaaTb noa-

MO>KHhie cnoco5bi. BKnrotieHnu ay5neTon no 'leTHocTn B cncTeMaTn'Ky 6apno-

HOB. 0TM9THM TOnbKO, 'ITO Y Hac ·HeT cepbe3HhiX-npn'lnH anH aanpeTa 

TeM ne MeHee, nnawnfi cynep-
cynepMynhTnrine'ToB [56, L P = 2 n -] 

p 
[56, L = o+] MynhTHnneT 

, K KoTopoMy npnHaane)l{nT HYKnon, He 

.QOn>KeH HM9Tb napTHepoB no 'leTHOCTH, T8K KaK:TPH KBapKa He MoryT Ha-
p - . 

XO.QHTbCH B COCTOHHHH C L = 0 , 3aMeTnM, 'ITO B 9TOfi MO.Qenn 

~ (1236) He MO>KeT HMeTb napTHepa no 'leTHOCTH, cymecTBOBaHne KOTO-
. /28/ . 

. poro o6cy>Kaanocb B pa6oTe • He aon>KHhi nMeTb napTnepoB TaK)I{e 

COCTOHHHH, Hl'lnHicJwnecg pa.QH8nbHbiM BOa6y>K.QeHHeM OCHOBHOro COCTQHHHH
0 

N *. ( 1470). HanpnMep, 

HyKnon-nyKnoHHhifi Kop a KBapKonoil Moaenn, KBK noKaaann Maxnaa 
/29/ · x/ 

n HaMHKn , noHBnHeTcH 6naroaapH aeficTnnro npnnunna OaynH , · ecnn 
xx/ KBapKn nO.Q'IHHHIOTCH CTBTHCTHKe <flepMn-flnpaKa , Opn 9TOM Heo5XO.QHM0

0 

'IT06bi KBapKH HBXO.QHnHCb B HYKnOHe B OTilOCHTenbHOM S - COCTOHHHH. 

Ho nMenHo 5naroaapg aToMy y HyKnoHa neT napTHepa-no 'leTnocTn. 

A aTop ncKpenHe 6naro.uapew · JLI1. nann.uycy sa none3Hhie o6cy>K.ueHnH • 

xl · · H 
CymecTnyeT apyroii noaxo.u K aTofi ~o5neMe, yi<nOHilhifi Kop 

B03HHK~eT B MO.Qenn O.(IHOMe30HHOrO 05MeHa 0/• 

xx/ ·. . /56/ 
TaK KBK KBapKOBble COCTOHHHH, BXO.QHlliHe D cynepMynbTHnneT , . 

aon>KHhi 6biTb CHMMeTpn'IHhi no nepeMeHHhiM cnnna n yHnTapHoro emma, 
TO KBBpKH He MoryT 6b!Tb cpepMHOHBMH, 8 cnyqae, _ecnn KBWKH nO.Q'lllHHIOT

CH napacTaTncTHK~31 I, HyKnOHHhifi Kop TaK>Ke noHBnHeTcH /3 I. . 
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PyKonncb nocTynnna B nan~TenbcKnfi oTnen 
18 <PeBpanSI 1972 rona. 

Taonnua 

BORHOBAJI 9YHKUV.R ~~sa;cy 

XA.J.V..ItA- .l{JB:OHCTOH ·o,755 

BPECCER:O 0,746 

P.Mi,ll /Tsep.~t1 KOp/ 0,751 

PA!1.l{ /M.firKH:£1 KOp/ 0,789 

MAK-r¥1 /c o6peaaHHeM/ 0,748 

XbDHbTEH /Taep~u~ KOp/ 0,780 

X:ODnbTEH /M.firKI4~ KOp/ 0,750 

.l{BOtiHO~ rAYCC 0,805 

.ltBO~HotL r AYcc · 0,8!7 

.ltB0~1HOtl r AYCC c 0,795 
HYMOHHilW KOP PERRI,4Yimm 

.. ·. 
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DpenpHHThi n coo5meHHSI ' 
HMiiOI"O o6MeHa 1 yH,IIB€pCHT€T8 

l18Y1lllhiM rpynnaM II OTJl€nbHb 

nonyqaTensrM H3Jl8HHH OM 

RBHTb IIHIIUH8THBY B 6ecrrnaTH 

o6MeHa· npHHIIM8IOTCR H.fiYqHbl, 

ny5nnKaunH no TeMaTHKe O~J 
EJlHHCTBeHHhlH BHJl rry6n1 

9TO perrpHHThl l OTTHCKH CTaTei 
Jj pRJl€ cnyqaen Mhi caM 

6onee KpyrrHhiM nony•taTenRM 
cnaTb H8M K8Kll€-nll60 KHIII"ll 

mypHanbi1 ll3Jl8 IOlUll€CSl B IIX .C 

MsnaTenbCKHH oTnen eme 

COB H8 Bb!CbiJlKY ll3Jl8HIIH 011 
yKa3biBHTh unneKc sanpamiiBI 

DIICbM8 ·no BC:eM ,sorrpOCi 

oTnenhHbie II3Jl8HIIR cneJlyeT. H 
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Aripec JlnR nocbmKu nce 

5ecmraTHOH IIOJlnllCKll H8 Ha'yt 
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