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Summary 

'l'he well known properties of K -mesons and their interactions \'Vith nucleons 
determine the basic behaviour of such interactions of kaons with nucleus where the 
transformations K-➔ K +, K- ➔ K 0, K0 ➔ K + take place. In these double strange exchange 
interactions of kaons on nucleus two Y(se,\, !) hyperons with the strangeness S a-1 
occur • 'I'his new p,:-ocess is similar to the well-known process of pion double charge 
exchange. 'l'he thresholds for K -meson double strange exchange process are equal 
to about 450 MeV for the productio~ of the-~' pair and to about 650'MeV for the pro
duction of the I pair {on 'He). Due to the fact that all the known hyperons and their 
resonances have negative sfrangeness the kaon double strange exchange process 
can occur only in K --or K 0 -beams but not in the K+ one. 

'l'he possibility of kaon double strange exchange as a two step charge exchange 
processes on nucleons is forbidden by the conservation of strangeness. But the ka
on double strange exchange process is allowed {as a second-order process) with the 
help of the so-called pion chain (2) and (3) and also with the help of tl)e so-called 

3 hyperon chain (5), · (6) and (7). 'l'he relative contributions of both· the' chains de
. pend on particle .energy. 'l'he table presents the final states in •K - _•He 

2 
interactions 

,with the proper thresholds and hypernuclei which can be produced. Expressions (9) 
and (10) give us possible kaon double strange exchange processes on deuterons. 

Section 2 of the paper is connected with the derivation of cross section for
mulae for process unde,:- consideration in the Glauber approximation. 'l'he process 
amplitude f on nucleons is connected with the so-called profile function r with the 
help of (11). 'l'he profile function for double strange exchange process and for pion. 
double charge exchange is given through the profile functiqns of processes on nuc
leons in the lowest order of interaction in (12). Differential cross-section expression (13' 
can be transformed with the help of (12) and closure condition to (14). 'l'he substitu
tion of (15) in (14) gives us (16) after the integration over d 2bd 2 b I takes place. 
Neglecting some interference terms and· supposing that elementary•amplitudes f as a 
function of momentum transfer sharper than integrals like (16'), we come to (17). 'l'he 
supposition (18) about the wave function · of nucleons is not ·valld for the deuteron. 
For the last case we have (19) and (20). In (17) amplitudes f I and f 2 are given 
ih (17') and (17") forpion and hyperon chains; respectively. In (19) the quantity r 
belj:!gs to pion and_;: hyperon momenta for the above mentioned chains, respectively; 

< , 2>d coincides t'Vith the same value in the well_-known formula for the Glauber cor
rection. 

With the help of experimental data on pion double charge exchange / 2/ from (21) 
we obtain the estimation for FIT • With this value for F• =FIT with experimental data 
on the K + N ➔ Y + IT and K + N ➔ Y + K processes we have from (22) the estimation 

a = 2 µ b for the cross section of strange charge exchange processes at = 2 GeV. 
• 'l'he contributions of pion and hyperon chains to the cross section become 

approximately the same. When experimental data on the energy spectrum and angular 
distribution' available more detailed analysis as in/13,14/ for pion· double charge ex
change becomes possible. 

'l'he estimation a• = 3 µ b for the cross section of double strange exchange on 
deuteron follows from ( 20) when the value 

L < _l_ > = _l __ is used, 
·41T r 2 d 300mb 

'l'he experimental efforts in the search for and investigation of the double strange 
exchange process .gives us more information on hyperon-pair production, hyperon--hy
peron interaction, and may be, hypernuclei with 1f¥fle M hyperfragments included, 

Preliminary experimental data mentioned in seem to be connected with the 
process under consideration. 
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A. Hsyqem:re rrpoueccoB JlBOttHott rrepesapHJlKH rrnoHoB rrpn nx BsanMo

Aeii:cTBHH C 8TOMHb!Mll SIJlp8MI! 

± -
(A, Z ){77 , rr + )(A, Z ±.2) ( 1) 

)l8eT B03MO)KHOCTh I10)lOHTll. K I10llCKy He06b1qHb!X SI)lep • .UocTaToqHo rronHaSI 

TeopnH aToro crrermqrnqecKoro rrpouecca rrpe13pameHnSI rrnoHoB MO)KeT rrosBo

nHTb rronyqnTh JlOITOnHHTenhHbie CBe)leHlrn O pacrrpe)lenemrnx Heii:TpOHOB 

ll rrpoToHOB B HJlpax Ilpll COilOCTaBneHHll Jl8HHbIX O JlBOii:Hoii: rrepesapSIJlKe K8K 

+ _ xi 
77 . - 1 TaK ll Tr -Me30HOB Ha OJlHOM H)lpe 

CymecTBOB8HllB rrpoueccoB (1) ll OCHOBHhle qepThl 38BllCllMOCTll MX 

ceqeHllii: B38llMOJlBHCTBHSI, HapHJlY co CBOMCTB8Mll SIJlBP, orrpBJlenmoTC.11 oc

HOBHb!Mll CBOii:CTBaMll I1llOHOB ll llX CllnhHoro B38llMO)lBMCTBllSI C HyKnDH8Mll. 

I13BBCTHbIB Jl8HHbIB O CBOHCTBax I{ -MB30HDB, 06 o6pa30B8Hllll I{ -Me-

30HOB ll I{ N - (K-N) B38llMOJlBHCTBllll orrpe)lenmoT ·ocHOBHbie KaqeCTBeH-

Hh!B rrpe)lCTaBnBHllH 06 _aHanornqHQM rrpouecce CBOeo5pa3HOro B38llMO)lBti-

x/ . / 1/ 
HeAaBHO Ko¢oeA-XaHceH n Mapronnc o5cy)KJlanrr BnHHHHe pac-

rrpeAeneHHii: HBMTPOHDB ll rrpOTOHOB B SIJlpax H8 ceqeHHH OObiqHoii: rrepesapHJl

Kll I1llOHOB ll I{ -MB30HOB Ha SI)lpax. I1HTBpBCHD Bb!SICHllTh, HB ooecueHHBaIOT 

nll Heorrpe)lenBHHOCTll, CBH38HHh!B C ¢H3llKOii: SIJlp8 1 B03p8CT8IOIUYIO ( ITO cpaB

HBHll!O C 06hlqHoii: rrepesapSIJlKOii:) qyBCTBHTenbHOCTh pesynbT8TOB rro nsyqeHHIO 

JlBDii:HOii: rrepesapSIJlKll I1llOHOB K pacrrpenenBHlllO Heii:TpOHOB ll IlpOTOHOB B SIJl

pax. 
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CTBHSl K -Me30HOB C SIApaMH, npn KOTOpOM B pesynbTBTe cHnbHblX ( co-
. - + 

xpaHSIIOIUHX CTpaHHOCTb) B38HMOAeiicTBliii: rrpoHCXOJWT rrpeBpameHHe K ➔K • 
• - 0 

K+ ➔ K0 , K ➔ K + c rrepexonoM ABYX HyKnoHoB SIApa_ B nBa rnrrepoHa 

CO CTpaHHOCTblO S = -1. 

KaK cnenyeT H3 rrpoBOAHMoro HH)Ke paCCMOTpeHHSI, T8KHe rrpoueccbl 

MQ)KHQ Ha6n10naTb B rryqKaX K -M030HOB OTpHUBTenbHOii: CTpaHHOCTH, rrpH

qeM :;meprHSI qaCTHU non)KHa rrpeB!>IJllaTb 450-650 MaB, 

/2-4/ 
CyllleCTBYIOIUHe 9KCrrepHMeHTanbHbJe naHHbJe O ABOii:Hoii: rrepesa-

pSIAKe 11HOHOB, 110 Kpaii:Heii Mepe BI1nOTb no 9Heprnii HaneTa'10mnx 11HOHOB 
. /5-14/ 

B 200-300 MaB, CBSl3bIB8IOT • B OCHOBHOM, C ABYMSI rrocnenoBaTenb-

HbIMII rrepesapSIAKBMH 11HOHOB Ha HYKnoHax BHYTPH SIApa. 

ilnSI K -Me30HOB ABe rrocnenoBaTenbHbJe rrepesapSIAKH Ha HyKnoHaX 

SIApa He MoryT rrpnBeCTH K ABOllHOMy H3MeHeHHIO 3HaKa sapSina (n CTpaH-

,,+ 0 - 0 
HOCTH) K -Me3oHa, rrocKonbKy 1\ ( K ) - n K- ( K ) -Me30HbI nMe10T pas-

nnqHbJe CTpaHHOCTH. 

K o6pasoBaHHIO ABYX rnrrepoHOB Y ;,; A, }: CO . CTpaHHOCTblO S =-1 

rrpHBOASIT H0CKOnbKO npyrnx rrocnenoBaTenhHbIX coynapeHHii: BHYTPH SIAep 

C yqacTHeM ( Ha rrpoMeMyToqHoM 9Tarre) 11HOHOB, a TaK)Ke '.:! -rnrrepoHOB. 

E. B onHoM cnyqae• cHaqana 

neiiCTBHSl 

K+N ➔ Y+11 

B pesynhTaTe K-N BsanMo-

( 2) 

o6pasyeTcSI Y -rnrrepoH c S=-1 H ITHOH '(b1). Ha BTOpOM 9Tarre B pe-

synbTaTe 17- N B3aHMOAeii:CTBHSl o6pasoBaBillerocSI -11HOHa C HY,KnOHOM SIApa 

11+N ➔ Y +K ~ (3) 

po)KJ:laeTCSl BTOpoii: Y -rnrrepoH BMecTe C K+ - HnH K O -M030HOM, 
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\ J 
\ 

.,/ 

''--': 

If 
I 

f 

I 
I 

IlocKOnbKy Bee H3BeCTH!>Ie r1mep0Hbl (n HX pesoHaHCbJ) HMelQT OT

pnuaTenbHylO CTpaHHOCTb, Taioii: rrpouecc rrocnenoBaTenbHoro H3MeHeHHSI 
- -o 

CTpaHHOCTH MO)KeT rrponcx'onIITb TonbKO C K - H K '-MesoHaMn, HO 

He C K + -Me3oHaMH, 

, TaKHM o6pasoM, B pesynbTaTe, HarrpnMep, rrocnenoBaT·enbnocTH rrpo

ueccoB 

- 0 0 + 0 + K + p ➔ A+11 11 +p ➔ A + K , I + K 
-➔ 

0 0 0 . - + 
➔ I+11 11+n ➔ L+K 

0 0 
➔ "£ + K 

➔ A~ K
0 

rrponcxoanT rrpeBpameHne K- -MesonoB B K+ ( nnn K 0 

o6pa30BaHHeM ABYX rmiepOlIOB cq CTpaHHOCTb!Q.• s =-1 

~ +. .,o 
- + l\ 

(4) 

C OAHOBpeMeHH!>IM 

• KpoMe Tor,o, 

B K-;_ p B38HMOAeii:CTBHSIX 06pasy10TCSI pe3oHaHCbl H. ,6o_nee 'TSIMenbJe He

CTpaHHbJe M030Hblj BCTpeqaromn,ecSI snecb 6onee MaCCHBHbJe. rrpoMeMyToq, 
HbJe COCTOSIHHSI 6ynyT nrpaTb CBOIO ponh rrpn 6onhlll_Hx .aHeprnSI:i.c• . 

B. PaccMoTpenHaSI uerroqKa rrpoueccoB He SIBnSieTCSI emrncTBeHHoii. 

"' -KaK nsBeCTHo, .rrpn BsanMoneii:cTBHH .K •- ( H K O . ) .,.. MesoHoB c oTnenb-

HhIMH HyKnoHaMH B peaKUHSIX BHAa 

IC +p 
~·- + 

➔ ~ + K • ( 5) 

K- + p ➔ :3 o + .K o ( 6) 

rrpoHCXOAHT H3MeHeHne CTpaHHOCTH K -M030HOB, 
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/15/ 
3KcnepIIMeHTanbHO (-cM., HanpIIMep, ) s IIHTepsane IIMnynbCOB 

K- - -MeaoHOB ( 1,26 - 1,84) fss/c ce'!eHIISI npoueccos (5) II (6) cocTaB-: 

nSIIOT COOTB0TCTB0HHO OKono 100 MK6apH II OKOno (30-100) MK6apH. ITpII 

sKcnepIIMeHTanbHOM IIccnenosaHIIII BKnan npoueccos o6paaosaHIISI S -rIIne

ponos non)KeH 6b!Tb Y'lT0Ho PeaKUIIII ( 5) II ( 6) 6ynyT naBaTb BKnan B C0'10-

HII0 o6pa30B8HIISI naphl y -rIInepOHOB B KOH0'1HOM COCTOSIHIIII 38 C'l~T 

npouecca 

S+ N ➔ Y + Y . ( 7) 

OTHOCIITenbHhIH BKnan nIIOHHofi II E -rIInepoHHofi ueno'!eK npII paanII'l

HhIX sHeprIISIX 6yneT paanII'lH_hIM. ITocKonbKY B paccMaTpnsaeMhIX npo

ueccax 6ynyT o6paaoBhIB8TbCSI- naphI rIInepoHoB, cpenII nponyKTOB peaKuIIfi 

6ynyT BCTI)0'18TbCSI rIInepSinpa, a T8K)K0 nBOHHhl0 rIInepHJ:lpa. 

r. 8 OTnII'lII0 OT C0'10HIISI /:IBOHHOfi nepeaapSinKII IlIIOHOB C0'10HIIH 

npoueccoB nsofiHOH nepeaapSI/:IKII K -M030HOB- IIM0IOT 9HepreTII'l0CKIIH nopor. 

PaccMaTpIIB8SI .Sinpa ·4 He B K8'10CTB0 npIIMepa, a T8K)K0 IIMeSI B BII-
2 

ny B03MO)KHhl0 9KcnepIIM0HThl C renII_0BhIMII ny3hlpbKOBhIMII IInII CTpIIMep-

HhIMII KaMepa~rn, Mhl J:l80M s Ta6nIIue nepe'leHb peaKUIIfi, KOTOphie MO-

ryT npIIBO/:IIITb K npespameHIIIO 
- +~o - 4 K ➔ K B K - He2 B38IIMOJ:lefiCTBII-

SIXo HeKOTop'hie II3 OTMe'leHHhIX Bhilll0 npoueccos MoryT npIIB0CTII K o6pa

adsaHIIIO I - IInII nsofiHhI~ AA - rIInepcpparMeHToB. ITpII SKcnep·II

a 
MeHTaX C SIJ:lp8MII He2 B K8'10CTBe MIIlll0HII CTaHyT B03MO}KHhlMII IlOIICKII 

3 3 
Sinep AA" II AA H 

nnSI ·9KCilepIIM0HTOB C 6onee .TSl)K0nhIMII Sl/:lp8MII B Ka'leCTBe MIIllleHefi 

MO)K0T-npencTaBnHTb IIHTepec II3Y'l0HIIe npoueccoB BII/:18 

K - + 6 Li ➔ 4 He + .AA + K+ . 

IInII 
- . 6 

K + Li 

2 

➔ 6
He 

M 2 
+ K+ 

6 

i. 

J '._,_r 

j 
,. 

f/ . 

i--

1 
. -, 

1· 

.d 

KoHe'lHhl0 COCTOSIHIISI, 
B03HIIKa10mIIe npII 

K- - 4 
He2B38lIMOneficTBIIII 

AA nn +K+ 

A '2: 0n n +K + 

IL O + 
~ -~ nn +K 

~+I-n n + K+ 

0 + 
'.3 nnn+K 

"""""- + t .::: n np + K _ 

A I+ n n+K 0 

::£
0
I+nn +K 0 

0 
AApn + K 

':;;/ 0 0 
...., nnp+K 

211pp+KO 

!+::£-pn+K 0 

Ioiopn+Ko 

A ~o pn +K 0 

Ta6nIIua 

IToporosaH sHeprIIH 
K--MeaoHOB (Mas) 

wt 

440 

535 

630 

630 

470 

480 

535 

630 

440 

470 

480 

630 

630 

535 

7 

TTpIIMe'laHIIe 

BoaMO)KHO o6paaosaHIIe 
nsofiHoro rIInepHJ:lpa 

4 
M" 

Bo3MO)KH0 o6pa30B8HIIe 
( "2:-n) - Hnpa 

Tipouecc nponcxo/:IIIT no 

cxeMe K-+p, p ➔ K +~-p 

➔ K+"S 0 n 

PeaKUHH nponcxonIIT Ha 
oTnenhHO.M npoToHe 

Bo3MO)KHO o6pa30BaHne 
4 

Hnpa AA H 

PeaKUIIH npoIIcxonIIT Ha 
OTnenhHOM npoToHe 

PeaKUHH npoIIcxonIIT Ha 
OTnenbHOM HefiTpone 

BoaMO)KHO o6paaosanIIe 
('C n )_ u { I -t p ) - HJ:lep 

BoaMoRrno o6paaosaHIIe 

Hnpa A II 



OTMeTJIM, 'ITO B nyqKe Hei'iTpanbHhIX. K -Me30H0B M0)KH0 Ha6monaTb, 

HanpJIMep, npouecchI 
' , 

KO + 4 He
2 

➔.M p n + K + ; AA H 4 -i- K ! 
➔ 2+s- p ~- + K+; (2--n )+'(2 +p )+ K+ ·. ( 8) . 

-o 
3TJI. JI npyrJie peaKUJI~ C K -MeaoHaMH HeTpYDH0· rrony'IHTb JI3 ·-ra6nHUhl1 

- -0 0 + 
aaMemrn K Ha .. K B Ha<IanbH0M cocT0SIHHH JI K Ha K - .B KoHe'!HoM. 

TipoueCCbl C DB0HHhIM II3MeHe1:_iieM ·cTpaHH0CTJI I{ -Me3ciHOB MoryT 

rrp0JICX0DJITb rrpJI B3aJIMoneti.CTBJIJI K -Me30H0B C netiTpoHaMJI .. 

II 

- 0 
K +d ➔ A +A + K 

➔ A + 2° + K 0 

. 'A ~ - l( + 
➔ .+ - + 
➔ 2020+ Ko 

.. •: ➔ 2°-:z:- + K + 
' ➔ 2+"£-+K 0 

.... - I( o 
. ➔ ;!, p_.+. 

.... . K+ 
➔ ;;!i7n +. 

➔ :S·on+ K9 

-o·. ... -·· + 
K + d ,.➔ A, + A + K 

!i' 
➔ -·'A_ + 2 °+ K + 

➔ A +2++K
0

, 
. .,., ....... ; .. 

:.; I 0 +2 ° + K+ , 
" 0 0 
➔.2++2 + K , 

➔ 2.-+!++ K +, 

➔-a-+ P + K+. 
➔ ·so'+·~+ K+, 

;➔ s O+ p + K O • 

( Wt = 480 M:;m)·, 

( W t = 590 M 9B) , 

(wt= 590 MaB), 

( w t .= - 700 M 9B) I 

(Wt= 700 MaB), 

( wt = 700 M 9B) I 

(.Wt=520MaB), 
• 

W i= 520 MaB), 

( Wt = 520 MaB). 
/. 
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( 9.1) 

( 9.2) 

( 9.3) 

( 9.4) 

· ( 9.5) 

( 9.6) 

( 9. 7) 

·: (9.8) 

( 9.9) 

('10. 1) 

( 10.2) 

( 10.3) 

< 10.4 > 
( 10.5) 

·( 10.6) 

: ( 10. 7) 

( 10.8) 

( 10.9) 
, 

I 

J 
)1 
·1. 

f . 
-::> 

. { 

! 

·I 

I 

PeaKUJIH ( 9) n ( 10) MoryT Uh!Tb HHTepecHhlMll c T0'IKII apeHHSI 

II0IIb!T0K H3y'!eHHSI rnrrepoH-rnnepoHBhIX B3aHMonencTBllll, 

B CHny 1130TOIIH'!eCKOll HHBapnaHTH0CT1: Me)Kny ceqeHHSIMH rrpoueccoB 

!!BOHH0I'0 H3Me11e111rn CTp8HHOCTH K ~Me30II0B (9) H ( 10) HMeJQT MeCT0 

llp0CTble C00TH0lllelllrn, TaK, 11arrpIIMep, 

U (9,1) =U (10,1), 

a (9,4) = a (10,4) . 

II 

Hane)KHBSI TeopeT11qeCKBSI oue11Ka BennqJIH~ Q)KH,UaeMblX ceqeHHll !lB0H

H0ll rrepeaaqn CTpaHH0CTH rrpeacTaBnSieT HBK0T0pb!e TpyaH0CTH. TeopIISI 

aHanorII'!HhlX rrpoueccoB nm1 IIH0H0B paCCMaTpirnanacb paanII'IHhlMH BBT0-
/8-13/ . 

paMJI B paanH'IllbIX rrpn6m1)Kel11ISIX II rrponon)KaeT pa3BHB1).TbCSI ( CM,, 
/14/ 

11anpnMep, ) • 

TiocneaoBaTenbHhie coyaapeHHSI BHyTpll Sillpa, rrp1rnot:rnume • n K llBOH-

HOH rrepeaapSiaKe ITH0H0B, JI K llB0iiH0My_ II3MeH~HlIJO CTpaHH0CTl! I( -MB30H0B, 

6nH3KH K rrocneaoBaTenhHhIM coyaapeHHSIM, IIpllBOllRUIHM K H3BeCTH0H rrorrpaB
/16/ 

Ke rnay6epa • TioaToMy rrpnMeHHM MeToa fnay6epa anSI paccMoTpemrn 

o6Cy)KJ:laeMbIX aaecb rrpoueccoB npn BhJC0KHX aneprHSIX qaCTHll• 

B paMKax npnMeHeHHSI rrpn6n11)Ke11nsi fnay6epa aMrrnnTyaa f( q) 
(rne q=k'-k C xopowett Toq11ocTb!O - DBYXM_epHbllf BeKTop, TBK KBK 

1;E Oi C - HMrrynbc nana10mero, a k ' - 06paay10merocsi MeaoHa) 

CBSl38Ha C TBK H83bIBaeMOH cpyHKUJJeH rrpocpnng r ( b) 
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I -+--> 
➔ i k . . -lqb 2 ➔ 

f(q)=--fr(b)e db 
211 

( 11) 

<t>ylIKUlHI npoqmn.11 an.11 B38llMOJ:1ei-iCTBll.ll C CHCTeMoi-i Bblp8)1{8eTC.II qepe3 

$ylIKUHH npo$un.11 sneMeHTaplihlN npoueccoa B cny~ae aaofiuofi nepesap.11a

KH B lill3IIIeM npu6nH)KeHllll no CTenelISIM B38llMOJ:1ei-iCTBll.ll cneayIOIIIllM 06-

pasoM: 

r (b) =f <I>* (r➔,; , ••• ) l"3 (z -z ) r (h-; )x 
f I . f I 2 1,:; k I k 2 k 

( 12) 

➔ ➔ ➔ ➔ ➔ 

X r I ( b - s I) <l> I ( r I , r 2 , ... r k ) d T. 

3aecb 1> t,r - BOnHOBbJe $ylIKUllll lI8"18nbHOrO ll KO}Ieqapro COCTOSIHlli-i, 
➔-

➔ 

r I - KOOPlllllI8Tbl HYKnOHOB, Z I - llX npoaonbHbie ( BJ:IOnb k ) • a 

s➔I - llX norrepe"llible KOMIIOlielITbI, (3. (x) - ll3BeCTlI8SI CTynea"laTa.11 $YlIK-· 

UllH. Bbtpa)KeHHe J:lnH J:1ll$$epeHUll8nbHOr.O ce~eHH.11 

da k' --=(- )2-C- ➔ do · 2 . . '"' f r .* (b,) ra-t TT r tr ,e _ 

' . -i~b➔ ➔ 
d 2 b➔, fr (bje d2 .b 

.lf 

C Y"IElTOM ( 12) ll ycnoBHH rionHOTbl MO)KHO. ;38IIIIC8Tb B BH):le 

C ➔, ➔ 

~= ( _L, t fib d 2 b➔ ,.;1q(b -b )d t dr' ... dr' X 

dO . 211 . t 2 n 

c ➔➔' ➔ 2 ; ➔➔• ➔➔ 

X 1<I> (r,,r 2··.· r )I te (z -z ) r*(b '~s )r (b '-s) X 
I . n_ tf k I k 1 _ { 2 k 

X I (3° ( z f - ~ l ) r; (ii°-s➔l) r·, ( ~:-; /· 
fit.J . .. . ,·. • 

noacTaBnHH B ( 14) COOTHOIIIeHllSI 
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( 13) 

( 14) 

(1 
\. 

l I 
\ 
i: 
i 
t 
t ~, 
:f 
\,t 
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cymecn~eaao OTnll"IHbl OT aynH, B OCT8IOTCH nHIIIb qnelibl C i =;f 

ll k =j • C<inTaSI aanee, 'ITO yrroMHHYTbie BbIIIIe lllITerpanbI OT BonHOBblX 

$yHKUlli-i K8K $yHKUllll OT rrepe):laBaeMb!X llMIIynbCOB MeHSIIOTCSI ropa3):10 
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3nech npennonaranoch, qTo 

11> (r' J , .. , r' ) 12 = TI p (r➔ ). 
I 2 n I I I ( 18) 

CyMMa no napaM HyKnOHOB B (17) naeT B cnyqae JlBOHHOH nepe3apHJlKil 

TT+ -Me30HOB oqeBHJlHb!H MHO)KHTenb n(n-1) 1 rne n - .e<pq>eKTHBHOe 

qncno HefiTpOHOB B Hnpe. ilnH JlBOHHOH nepe3apHJlKH TT -Me30HOB B03Hll-

KaeT MHO)KHTenb Z ( Z -1) , rne Z - 3<pq>eKTHBHOe qncno npoTOHOB. 

A MnnHTYJlbl f I II f 2 B ( 17) - aMnnHTYJlbl Me30H-6apHOHHblX npo

ueccoB Ha nepBOM H BTOpOM 9Tanax JlBOHHOH nepe3apHJlKH. B cnyqae JlBOH-

HOH nepe3apHJlKli IlllOHOB f H 
I 

f 
2 

""'. aMITnJ,ITYJlbi nepe3apHJlK.ll Ill!OHOB Ha 

HyKnoHax. ilnH npoueccon JlBOHHOH nepenaqH CTpaHHOCTil I( -Me30HOD 

f1 =fjCK-+p ➔ Y+TT);f =f(TT+N ➔ Y+K) (17') 
2 2 

(nHOHHaH uenoqKa) ll 

f =f (K-+p ➔ ~+ K); f 
I I 2 

f (2+N ➔ Y+Y) 
2 

( 17") 

( S -rnnepoHHaH uenoqKa). 

c!>opMyna ( 17), cnpaaennnaasi aoo6me npH BbIC0KHX eHeprnHx, -Henpu-

MeHnMa H3-3a ycnoBHH (18) nnH npoueccoa (9) H (10). B cnyqae nefiTpo

Ha KaK MHUleHII paccMOTpeHne nHarpaMMbl, H306pmKeHHOH Ha pl!CyHKe, npll

x/ 
B0JlllT ( B npeHe6pe)KeHnll 3aBl-!CHM0CTb!O OT CilHHoB) K Bb!pa)KeHHIO B1-!Jla 

a = _l_ < _L > J d '1 ~ a ( C) 
· 4TT r 2 . d £ 2 

du 
I ---, 

·d·Q 
C 

( 19) 

x/Eonee n~npo6Hoe paccM0Tpea1-1e npoueccoa naofiHofi nepenaqn cTpaH

HOCTl-1 Ha nefiTpOHaX np0BOJll-lTCH B oTnenbHOH pa6oTe. 

12 

f 
1 

--· \j 
·l 

rne t - HMnynhc_ nnoHa nn1-1 S -r1-1nep0Ha nnH nnoHHOfi II :3 -rnne-

poHHOH uenoqeK, a H a - ceqeHHH Ha nepBOM Il BTOpOM 9Tanax co-
l 2 · 

oTBeTCTBeHHO, <-l- > coananaeT c a1:IanorHqHOH aennqnHoii,· axonHmen 
r2 d .. - ... 

B BbJpa)KeHHe nnH nonpaBKII rnay6epa. Ilpn cna6on 3aBHCHMOCTII a 2 OT 0 

( 'ITO, no-B1-!JlllMOMY I He COBCeM ripaBHnhHO nm1 :3 -uenoqKII) 1 Bbl~~CSI 

a 
2 

Il3-Il0Jl 3HaKa HHTerpana, rronyqaeM 

a =-l- <-l-> 
. k 4TT r2 d 

I a a . 
• I 2 

III 

( 20) 

lfa o6mefi CTpyKTypbl Bb!pa)KeHl-!H ( 17) cne'nyeT, a qacTHOCTii, 'ITO 

B o6nacTn ero npHMeanMoCTH nm1 oTHOllleHIIH ceqeHnH ·naonHofi nepei3apHn

KH TT+ -Me30HOB (a ) K ceqeHHJO naonHoH nepe3apHllKII TT- ~Me3oHOB 
+ 

(a ) Ha OJlHOM Il TOM )Ke Hnpe nonyqHM 

a+ ;; n (n-1) F TT+ 

a Z ( Z -1) F TT-

rne 3aBHCHIUa51 OT xapaKTepnCTIIK Hnpa q>yHKUIIS! F; ± IIMeeT pa3MepHOOTb 

o6paTHoro KBanpaTa nnnHhI. OTMeTnM, qTo cornacHo naHHbIM 'rpynni,1 

/2/ 
ilyoHbl 

a+ 

a 

Ha Hnpax eMynhcnn · npn 

· -27' I 2 
( 1,5:!:_G,3) 10 CM 

-21. 2 
( 0 15±.0, 1) 10 CM 

eHeprnn 

Il 
F_t 
F 

IlllOHOB oKono 200 M eB 

1,91 +0,95 
-0,64 

ilnH JlBOHHOH nepe3apHJlKII IlHOHOB ll3 ( 17) ·cnenye1:,. qTo 

a :t ;; a_ • a P + F + ., 
11 ·- . I TT 2TT TT- • TT - ( 21.) 
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r.oe a 
117 

= a 
217 

p + 
1T -

paBHO n (n -1) 

cettemrn rrepeaapSJ.OKII IIHOHOB Ha OT.OenbHblX HyKnOHax, 

nnst .OBOHIIOH rrepeaapSI.OKll "+ - , n Z ( '[, -1) nnst 

hBol'iHol'i rrepeaapSI.OKII 
/2/ 

1T--Me30HOB, B COOTB0TCTBMII C 3KCIIepIIM0HTanbHbl-

MII naHHblMII .om1 F 
77 

rronyttaeM 

i 
F 

1T 2500 
1024 -2 

CM 

IlnSJ cetteHIISJ .OBOl'iHol'i rrepeaapSI.OKII K -MeaoHoB II3 . ( 17) IIMeeM 

a § a a 
k lk 2k 

p F 
k k 

( 22) 

rne rron a IIOHHM89TCSJ cetteHne K-+p ➔ Y+" B3al!M0.08HCTBIISJ, a 
lk 

a
2
k=a(77N ➔ AK) , Bennttnaa p yttl!TbIBaeT a#eKTIIBHOe qucno 

k 

HyKnOHOB, a ~yHKUllR Fk nnR naHHOJ:'O SI.Opa OTnnttaeTCSI OT f 77 3aMe-

HOH .OBYX HyKnOHOB 118 .OBa I'IIrrepoHa B KOH8'1HOM COCTOSIHl!Il, 

Ha (17), (22) 11 Toro ~aKTa, ttTo Bnanu OT rropora c pocToM aaep-

run K -Me30HOB- cetteHIIR a II a yM8HblliBIOTCSJ, MOX(HO O,l<Il/lBTb, 
I k 2k 

ttTO u11Tepec11aSJ nnSJ aKcrrepuMeHTanbHblX uccnenoBaaul'i o6nacTh a11eprnl'i 

- 0 - 2 r x/ K _ ll K -MeaoHOB 11axonuTCSJ rrpu - aB • 

/18 19/ 
Ecnu yttecTb, ttTO '· 

TO ll3 ( 22) IIpH 

( - ) - -27 a . = a K p ➔ Y 7T ;; 2, 10 
lk 

a =a(1TN ➔ YK);; 
2k 

1, 10-27 

Z = 50 n F = F rronyttnM, ttTo 
k 7T 

a 2 MK6apH, 
k 

2 
CM, 

2 
CM t 

x/[1 • 6 ocne 3aBepweHUSI H8CTOSIW9ll pa OThl CTano II3BBCTHO rrpeaBapuTenb-

Hoe coo6weauel 17 / o peaynbTaTax nByx aKcne pnMeHTOB, B xone KoTopbIX 

IIO-Bll.lllIMOMy, rronytteHbl rrepBbl9 3KCrrepHM9HTanbHb!8 peaynbT8Tbl, CBSJ-

3BHHb18 C rrpoueccaMH .OBOHHOH rrepenattll CTpaHHOCTll, 

14 

l. 

YttIITbIBaSI, 'ITO 

a(K-+N ➔ E!+IO :-10-28 2 
· · · CM 

II rrpIIHIIM8SI (c ytteTOM HeKOTOpol'i rronaBneHHOCTll B paMKSX SU -CIIM-
3 

M9TpHII) 

( - N . yy) = -27 2 a ;:::. ➔ . = 10, 10 CM , 

nonyttnM, ttTo BKnan E uenottKll COIIOCTBBHM C BKnanoM.IIIIOHHOl'i ue-

rrottKn, ecnn HeT cnnbHoro paannttnSJ B nenuttnHax F -~ ll F_':::/ • IlnSJ -
oueHKII noaMo*Horo paannttIISJ B aTnX nennttnHax Heo6xonnM .oononHnTenb

H&Il'i aHanna, E - uerrottK'a Mo*eT npencTaBnHTb oco6b1ii: IIH-i-epec B CBSI-

3II C II3Ytt8Hll8M rIIrrepSii:lep, BKn!OttBSI .OBOHHbieo 

KaK BU.OHO Il3 ( 20), rrpn _1_. - < _l_ > § 1 /300 M6apH nnSJ nenIIttIIHbI 
• 2 d 

• • 477 r • 
cetteHIISI rrpoueccoB .OBOIIHOII nepenattII CTpaHHOCTII HB· neIITpOH.aX rronyqa-

eM 

a = 
k 

3 MK6apH, 

f1pII nanbHel'iweM yTO'IH8HIIII MO*eT. OKa3aTbCSI Heo6xo.OIIMbIM ytteT 

nHTep~er,eHUIIII aMrrnnTyn paanIIttHhIX BKnanoB, 

f1onneneM H8KOT0pb18 HTorn. HanecTHb19 naHHbl9 0 CBOl'i:CTBaX [( -Me-

30HOB II IIX B38IlMO.Oel'i:CTBIIl'i: C HyKnOHaMll aacTaBnSIIOT O*Il.OBTb npouecca 

.OBOl'i:Hol'i: nepenattII CTpaHHOCTll [( -M930HOB rrpn llX B3aIIMO.O~l'i:CTBIIll C Sl.0-

paMII. BBnny Toro, 'ITO II3B8CTHbie rnrrepOHbl ll IIX pe30HBHCbl IIM8IOT OTpII

uaTenbHYIO cTpaHHocTb, TaKne rrpoueccb1 noaMO)KH&I nnlllb nnSJ K - - n KO 
-

-MC30HOB. ilBol'i:HBSI rrepeaapSI.OKB [( -M830HOB IIMeeT M8CTO Bbllll8 H8KOTO

pol'i: rroporoBol'i: aHeprnII '." 450-650 Man. 011a MO*eT npoIIcxonnTb KaK Ha 

TSI*enbIX, TaK. II Ha TBKIIX nerKIIX Sl,Opax, KBK SI.Opa renIISI II neii:TpOHblo 

3Hepr.nSJ K -MeaoHoB, rrpn· KOTopol'i: MO*HO, rro-nn:nnMoMy;· HattaTb IIccne

nonaHIIH, HaxonnTcSJ oKono 2 faB. OueHKa cetteHIISI c ncrronbaonaHneM 
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3KCII8PHM0HTanbHbIX naHHhIX 06 sneMeHT8pHblX rrpoueccax IIpHBOllHT K 3Ha

qeHHID OKOnO HeCKOnbKHX MHKpo6apH. TTpoBeneane 3KCIIepHM0HTanbHoro HC

cnenOB8HHH IIO IIOIICKY II II3yqeHIIro rrpoueccoB C llBOHHOH rrepenaqeil: CTpaa-· 

HOCTH K -M93OHOB IIO3BOnIIT HaKOIIIITb CBeneHIIH O rrpoueccax C o6pa-

3OB8HIIeM rrap rIIrrepOHOB II, BO3MQ)l{HO, rIIrrepsmep, BKnroqag llBOHHbre·. rII

rrepcpparMeHTblo I1 ccnenoBaHIIe rrpoueccoB nBoil:aoil: rrepe3apHnKH K -Me·30-

HOB aa neil:Tpoaax rrpencTaBnHeT IIHTepec nnH rronyqeHIIH naHHhIX o rIIrre

poH-rIIrrepoHHhIX B38IIMO/l0HCTBlrnx. 

ABTophI 6naroaapHhI IO~A. EaTycoay, cf>. EeKepy, A.r. BononbKo, 

E. TToHTeKopBo, B.M. CIIaopoBy,' Ki.A. IlJep6aKoBy, B.A. Hp6e 3a rrone3,

Hb1e o6cy)l{neHIIH MHOrIIx BOIIpOCOB <pII3HKII llBOHHOil: rrepe3apH/lKH.IIHOHOB 

II 1K-Me3oHoB. 
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