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Pe3yJibTai-11 .. pa60T • /1:..3/ ., yKa3UBalOT ,Ha .. · cyUleCTB0BaHHe 

KBa3HCTammHapHoro _ HJIH CBH3aHHoro C0CT0HHHH ,neyx, HYKJI0H0B. 

·BepoHTHee Bcero,' 3TO C0CT0HHHe 
0

HMeeT H30T0IIli'leCKHH _CllliH I ;;·L .. B CHJIY · 
' - , - l • - 1 ·,'·, 

tt30T_CJIIH'IecKoii. n'miapHaHiHocTH HefiTpoH n npoToH Tal{Jl(e ,noJIJKHU · <Xipa3oe1,rnaTb 

,_ KBa3HCTaUHcmap1;oe·-.·coCTOHHHe :c. I .=-1· H. ll0JIHUM Cl1HH0M0 

J =. . 0 c . Maccot:i, 

. 6JIH3KCJH K'cyMMe Mace )I.BYX 'iiyKJIOHOB. ,3T0T. pe30HaHG,,ll,OJIJKeH llIJOHBJiHTbCH B 

np .'...pacceHHHH, pa,ll,HaiumHHOM 3aXBate HeiiTp0H0B . llp0T0HaMH, 'a Ta~e B 

·· .. pacce.sinHR 7 ,:. KBaHTOB .l(eiiipoHa~H. B ,naHHOH pa6oTe o6~y~alOTCH .· pa3JIH'~tt,ue -

MO,neJIH 'NN .. .c pacceHHH~ 11pH -HH3KHX -3HeprHHX H . ~03MOJKHl1e 3KC11epHMeHTl1 110 

. Jl0HCKY B036y~eHHOro COCToiHHH-'.neiiTpcma~,- . . ' -

·. 'HyK.nOH-'HYKJIOHHoe B3aH;·o.neiicTBH:e ·11pH HH3KHX: 3ueprHHX B03M0JKH0 ·e ,neyx 
,.. . ' ·.. <' ~, f - •' • -.~- •' • -

CllliH0BUX C0CTOHHHHX: S =.OHS= 1 ( MU paccMaTpHBaeM s - pacceHHHe ); 
~ : . . ,., -~... . \ .' ". ·:; . ' ,__ ,_ :·:- ·:: '~ ' .. '. -· : ,~ - , :-
nn -:- . ~- pp -. paccesimie 11pom':XO,ll,H~ JIHWb~ B CHHrJieTH0M C0CT0HHHH ( 1s = 0 ) ' / 

"nocKOJlbKY TpHimeTHble COCTOHHHH_ 3a11peUleHU llj)HHUHllOM rrayJIH. 'B cny4ae np. 
S,_ ·:-;", .·•,, • .-',' '·,~ i.,.~, .. I•.•·,.·-•;:,.•~::··. ·1· ~' ·J' 

'B3aHM0)l.eiicTBHH ·B03M0JKH0 -pac::ceHHHe ·KaK B CHHrJieTH0M <. S · J, .. TaK. H B 
-~- --:,: .. - :. :. _ 3· , _ . , · .> , · · , 0 
TpHllJieTH0M L s· ') COCT0HHHHX •. · - : . 

. .. -: •·. 1 . .. . . -·· . ' . . . . . . -.. , : . . 
,'o6we11pHHSITOH MO,neJJblO. NN ~B3aHMO)l.eiic:rinisi SIBJISIHTCH TeopHSI. 31fXfleKTHBHOT'O .. ; .. 

: paitiiyca / 4 / •. C~rJia~HO 3-ioii MO)l.eJIH,· 
7 

){JIH KaJK)I.0rQ CllHHOBOr~ C~C;OHflirn 

···3aBHCHMOCTb ·aMJ1JIHTY.llU pacceSl~H OT HM~YJibi::a ! HaJieTai»nero ;HyKJIO~a k xapaK-:' 

; : iepH3yeTCH <ne'y"M~ natfaMeipaMH: ')l.~HOH / pacCeSl~IliH , a, H • 3(JX!JeKTHB~.UM ; pa.n~ycoM 
:133<1HMOJ{Ji1cr~HSI 'r . , , . . , . .. 

. . . . ·-:0 

.'r '--= 
;,1 .. : 
. :,.(, 1'.) • ~·• . . • l. 

t,,, .... , ·-···' ·.•;:~:'.1/·;~-\}'r/1'2I):1c2:_;}'k·_ .. , , 
i"JlJISI' pp ··-•·:pacceHHHSI :•pa3BHTa 'Te0pHSI 0 31fXfleKTHBH0ro ; pa,ll,Hyca, iY'IHTUBalOUlaSI _ 

'. ~yJioHcfa6icoe ,iujaH~o.n~iiCTill{e. ·1 AMri~-i-i.na:,pac~eR~H i,nJIHipp ;~ •. :'. 133aJ~b;~H~TBHH 
1;ciiifr'6utbiinpeidae~eiia';~.cJie)J,ylllll,JM,,BH,ll,e"'15/; . . ... - "' 
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B HaCT051Ulee BpeMH rrapaMeTphl 

TO'IHOCTbll .!(JI51 np- tt pp - pacce51Htt51. 

pacce51Htt51- .orrpe.11eJieHu c 

B ·. . CJiy'iae nn · -pacceRHl-151 

xopowefl • 

rrpHMoe 

3KcrrepttMeHTaJibHoe· orrpe.11eJieH11e- _.cetJeHl-151 B3attMO.lleflcTBtt51 3aTpy.ll~~Ho, 

ITOCKOJibKY He cymeCTByeT HeflTpOHHOfl M~WeHtt, 0.!(HaKO li3Bec~eH P51.ll·pa6oT no 

onpeieJieHttll napaMeTpoB nri -pacce51Htt51 ~~ .11aHHhlX no B3a11Mo.11eflcTBttl()' B 

KOHe'IHO~ COCT051H1111 .llBYX HeflTpOHOB, o6pa3Yllllll1XCR B pe3yJibTaTe KaKofl-Jitt6o 

peaKUJ,ltt. 

3Hasi rrapaMeTpbl pacceRHl-151.- MOJKHO onpe.!(eJII-ITb ITOJil>Ca S 
l ,, 

- MaTpl}Uhl, 

ucnOJib3Y51 COOTHOWeHHe 

s 1 + 2 i k f ' ( 3 ) 

KaK . li3BeCTHO, noJIIocai.t S - MaTpHUhl, pacnoJIOJKeimu~~ 'Ha_ MHHMOfl ,·ocH. 

COOTBeTCTBYllT .· CB513aHHble·, llJill BttpTyaJibHble COCT051H~51-- Col'JlaCH~ ( i. ) . 1-1 
- . ' 

~3BeCTHblM 3Ha'ieHtt51M rrapaMeTpOB pacce51Hl-151 
---. ·:, . - . . , . - . , I_ - . -

· · a = 5.414 Fm _ r =·1.75 Fm 
- - ~t. 3 . '. <Jt. 

.llJI51 · np :-' B3al-lMO.!(el-lCTBI-IR B S '-; COCTORHl-11-1 ITOJillC 5 -- ·' MaTpl-lUbl pacnoJIOJKeH 
, ' . . ' 1 - . ' . ·. 

- nptt Re k = o. 23 _> . 0. CooTBeT~TBYllllla51 3H_eprnR rrop51.!(Ka 2; 2 . M3B. 

Ilpe.11rroJiaraeTCSI; . 'ITO 3TOT -ITOJlllC' onttChlBaeT . OCHOBHoe COCTOHime .11eflTpo11a. B 
- , 1- , . -. --,. . I . .. - , .· ; . . . 

c~yqae· So-:-:·cocT05111H51 ITOJillC S -'MaTpHUbl HaXO.lll-lTCR, Ha MHttMc:ifl OCH B 111-!JKHefl 

rioJiynJiocfocrn 1-1 cooieeTcrnyeT oripe.11eJie11ttl() BMpTyaJibHorococTOHHl151.'0TCJO.lla· 
' : - . ' '•. . . . . . ,- .· : 1 ' . . '- -· .. ' '. ' .· : . 
. 6blJI C.!(eJiaH BblBO.ll, 'ITO np ( s ),- CllCTeMa ne ttMeeT; 'cB513aHIIOro _COCT0511Urn. 
- _, ; _, • , ·'."•co ..... _-.... .· • ': , \ 0. . : ,·- .' . -.. . , ;· .. _ ,, " \ ~ , 

AHaJIOrll'IIIO, B CHJIY ll30TOITH'ieCKOfl_ HHBapHaHTHOCTH, .!(eJiaeTC51 BblBO.ll · 0 , TOM,- ' 

''ITO .llBil.;neflTpcnia. TaKJKe • ne· o6pa3y10T · .. CB513aHiloro COCTOHl!l-151.' IlpH _3rnM 

npe.!(IloJiaraeTC51; '~TO aMnJIHTY.lla nn -; battMO.!(ericTBll51 -:ttMeeT BH.ll ( 1), _ xorn B 
•- - . • , - I • 

rrpttHUttne 3naK, peaJibHOfl qacTtt aMnJIHTY.llhl nn' - B3aHMO.!(ettcTBttR MOJKeT -: O~Tb 

· o6paTHblM: H TO~.!(a Te -l!Ce 3Ha'ieHH51 • .!(Jil-lllbl: p~CCe51HH~ H 3qxpeKTHBHOrO : pa.llttyca -
- ' ,, ' ' . - ,", ~. 

cooTBeTcTeoeami 61,1 CB513a11110My_ coc-roH1111KJ. , · 

_ HcnOJib3Y51:113Bec-i-~ble nap1;1MeT~bl-· pp ,_ B3attMO.!(ettCTB1151, KOK Bbl'IHCJIHJI 

fiOJIOJ1Ce1111e fiOJIXlca-s·.;. Ma.Tp11Ub1
161 

0Ka3aJIOCb, 'ITO COOTBeTCTBYIOUla51 - 3Heprn51 . . ~ . . . . \ "' . ' 

KOMnJieKCHa; np'llqeM' Re: ( E ) < 0 · . '· 
E = - 140 ' - i 467 ( K3B ') ' 

-·1 ' . •-,~- ' - . 

~tt3H'ieCKttfl CMhlCJI 3TOf'O COCTOllHl151 B p~60Te ·He" :o6cyJPi.!(aeTC51. 
" -· .• ,_, [ . ' . -

. CJie.!(yeT OTMeTHTb;~· 'ITO TeOpttll 3qxpeKTttBHOro pa.llttyca: He 51BJilleTCll 

CTporofl Teopnefl u· o6Jia.!(aeT . pR.llOM 11eiocTaTKOB. '•ttanpttMep, 3Ta, MO,lleJib_ 

rrpe.llCK3.3b!BaeT ·rny□OKO_ n1JKaiutte CB513aHHhle cocTom11151; ,: HE! • . ttMe_lOUltte . 

. <f>H3H'ieCKOro CMblCJia. 'Il03TOMY BblBO.llbl,:-•cne.lly10ll(l-1e H3 -3TOfl. MO,n~Jitt;· '11yJK.lla10TC51 .· 

B :rmaTeJibHO~ 3KcrrepttMeHTaJibHOfl ·npoaepice.-; 

cymecTBYIOT 

B3attMO,lleflcTBllll. 

'caTb C noMOUl~IO 

TaKJKe '.llpyrtte IlO,llXO.llbl ,; K. bnHCaHHIO HYKJIOH . ~- _ HYKJIOIIHOro 
, . , ' 

HanpJ!Mep, NN ,;,; paccel!Htte rrpH .IIH3Kttx' 3Heprirnx MOJKHO OITH,-

R - _; Ma.Tptt~bl. BriepBue:··· B~.1(11~0. 31'0 o;~~TI-IR Ma B pa60Te 

: t ··~ 

2, ;_,, 

;_.•:,. 

/ 

,i1_ . \J 
'\'.J 
t ,_r 

:, 

'. 

/-

c~ 

~t, 
.',•,.j 
! 
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1953 r·'7' c6r~acHo Ma, -noJioc R - :MaTpttUbl orrpe.lleJIRE;TC51 .!(JIHHOfl 

- -pacceHHl-151 ·. tt - 31JXfleKTHBH~M pa.!(HycoM 

2 
. h2-

,E = 
--r ·- a r - _o :2 µ 

4 '). 

·-3~ecb µ---npHBe.!(eHHa51 Macca NN ~ CHCTeMbl. 
1 ·,' . , - - - - ,._ .. 

.l{JI51 so-:. S,OCT051Hll51 E/ .< 0. On11ca1me np - B3aHMO.!(eflcTBH51 

KBa311CTaUHOHapH010 ypOBl151 _C OTp'uuaTeJibHOfl 3Heprnefl ·-;'. 

C .. ITOMOUlblO 
( 

n03B0JI!leT -

TaKJKE! onttca Tb ,, pa.!(HaUHOIIHhlfl 3axeaT /B✓ -- _ H3 .!(aHHhlX no · pacce51 HttlO 1-1 

pa.11uauwomi0My 3aXBaTy MOllCHO C.!(eJiaTb oueHKH .. . . . . - \ noJIOJKeHH51, · _H ·. BpeMeHtt 

KBa3ttCTaUttOl!ap1!010 COCT051Hlf51: 
. , ' 
, , , -- -15 

· · E = - 1.3 MeV, ~ = 10: ,ceK r . . 

, 
JKl13HH.1 

. 3TH oueHKH IIOC51T KatJeCTBemmfl xapaKTep, _ nocKOJibKY BBe,lleHtte KOpa _- MOJKeT. - .. ---· .. 
· ·cymecTeemm tt3Me1_mTb noJIOir;e1me ypoa1rn;· , -· 

TaKHM o6pa3oM', -- pa3JIH'IIIhle MO.lleJI~ rrpue~;~,T _ K npornaonoJIOJKHblM . BblBO.llaM\ 
-- ' .• - . . ' . _;_ ' 1· . .- ' . .. '. , 

OTJIOCHTeJibHO cymec-reoBaHtt51- CB513aHHoro so. -C0'7T051Hllll. ~Jie.!(OBaTeJibHO, 

~eo6XO.!(HM~ 3KCnepHMeliTaJibHO~ HCCJie,llOBaHHe, 3TC:>ro eonpoca. , . 
.. r , ·- ,. •, • , 

~, 

:KBa3ttCTauuouapHoe cocT051HHe .c, J = o MOJKeT - □hlTh o6HapyJKe110 e 

,._ pa.11uautto1111'aM 3axea;e He'fl;po11oe dp~ToHaMtt 'c ucnycKaHtteM .11eyx 7 - KBaIIT~B. · 
. ' . -· - . . .. ' .. . . ' - ·- ' ' 3 ' .. · . ' ' '' 

oueHI-IM eep051THOCTb TaKoro npbuecca. 3axBaT B03MOJKeH .. 1{3 S - COCT05IHl-lll (. 
' - . ' . . .1 ' • 

nepexo.lla _anaJiornqen npttBeJtem~oMy 

lf3 . 
1 

S - COCT051Hl-151 ' B '. OCIIOBl!Oe -,o . 

nenpep1,1e11or6' cneKTpa. Mai-ptt'IHhltt 3JieMeHT 
. /5/ ·. . -· . . ... ·,. -
. B . MaTptt'IHOMY 3JieMelITY Ml -.nepeXO,lla 

. •.' 3 ," 
. COCTOllHl-le ,llettTpo11a _ 5 · -

, 1 "- ,: ... -- _.,,_. ---..: 

M,;;_JI/J( 1 SrM1 1/1(3 S Jdr 
- c f o., - . I . , 1 

·c s J 

B HanieM cJiyqae B Ka'iecTBe , BOJIHOBhlX · <f>YHKUttfl HatJaJibHoro · u .Ko11e,moro -- - . . . . .. ' 

cocTOl!Httfl-' HYJKHO ITO.llCTaanTb: .. 
1/11 =:--x~stn(kr+o) / k ·. 

'' :I/Jr.= xsCr _exp(- 7il ,' · _6 

r.ne o:- (Jla3a paccemm51 B -TpHnJieTHOM COCTOlllll-llf 
' t. ' ·. ' ' ,• ·,'' ' 

3Heprnn CBH3H. 
1

s ypoBHff., HcnOJib3Yll' BblqttcJieHttff. 
., 0 . • . - . 

':' 70 · - CClOTBeTcTByeT 
/5/' , . 

, ITOJIY'IHM OTIIOWe1me -

ceqeHuw c ._ i-lcnycKaHWeM .llBYX · tt O.llHoro ·· 7 > - . 1rnauia .llJISI 
,• . - . . - -· . . . - TeilJIOBblX 11eflTpOHOB: · 

-- - 2 2 er ( '7 _; 1/a ) (. k-+ 1/a 
27 · 0 t. B 

10-3 16:.4 -, (, 7, ) . 

O'· ( k2
·+ 1/a 2 

)( 7 - 1/a )2
" '1 . .. t. . ,, ' ' s 

3TOT. · pe3y JibTaT o61>l!CHlleT, 
.', ·.'' "• ,. . . \, 

3KCn~pttMeHTaJibHO • 

fiO'ieMy·-· ,.1S . 
' 0 

ypoaeub He OblJI o611apyJKe11 . \ · 
-'-. \. ~ '---

C 3 •,, 
, ! 



I. 

Jtpyrm1 peaKUHeH, B KOTopoif' Mor 6u 'npmrnHTbCll ·, 1 s ,_ ypoeeHb, 
' - .. ' 0 ·- ' 

llBJilleTCll pe30HaHCHoe. paccemme 7 - ·, KBaHTOB .neuTp~Ha_w~; Ceqe11iie 

, paccel!HHll 7 . . -:- .. Keaiifoe c. · e036yQeHHeM KBa3HCTauuonapnoro cocToll11Hll 

OITH~blB~~TCll q>opMy.llOH 6pei1Ta - BlffHepa: 

1C' gr · r 
'1 . _t 

"~: . 

:~ 2, ( E: - E )2 :;_ j.2 /.4. 
'1 .'1- 0 . 

.( 8 J 

3.zteCb k .,; E ; . (h cl. IlOCKOJlbKY npi/ E < :2. 2 k;B 3aKpb1T Kal!aJI pacna.na . 
,'1 '1 .. ' '1 .• 

. '1 +. d -• n + p. , rt .=. f '1 H npH . E
7 

= E0 ~ noJiy'IHM: 

-· ' ,' '' 2 
·"'' = 1C / k-,77 · '1 

(.9 
-, _ __,." 

JierKo nony'ittTh, 'ITO ce'ieHHe paccel!HHll .no~11raeT eeJIH'ittHbl . nopll.ztKa coTeH 

6apH. B MaKCHMyMe, -~.ztHaKo. ·111upu11a :, pe30Han~ .· Ma'.rra:_ ( -~i-.3B ); 'ITO 

OCJIO~H~eT B03MOIIIOCTb era ;KC~epHMeHTa~bH;ro o611apyJ1CeHHH. , ... 

',,,· 3KcnepH~~H~aJib~~ ~Ollllio 
0

Ha6Jlll.1taTb pe30HaHCIIO~' paccel!Htte 7 -. KBaHTOB; 

na.n;l11llHX _Ha .nei1Tpomiy11 MHlll~Hb,. p~r~cTpupyll ·pa~ce~~ue: '1 -:-: Keanrn _c: 

no~~bll ~e (U)-JteTE!KTOp~: oueHKH IT0~3blB~llT .-:: 'ITO 'nJIOTHClTH ~~TOKa 7 -_· 
... KB;HT~~-- 1 - 10_ 'c/2 

__ C~K-i- 3B- 1
. ~iioirne· io~T~TO'iHO )tJlll '. -o6napyJKeHHll 

B036y.-,nennoro 'ypOBHll .neiiTpOlra.. 

,, . ~ 
J!HfepaTypa - / ' , 
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Eop3aKoB C.E. 

NN-B3aHMOp;eiiCTBHe B 1So-COCTO.SIHHii: BHPTYaJibHhlH ypoBeHb 

· HJIH p;u6apHOHHhlii pe3oHaHc? 

PlS-93-29 

O6cy)KJI;aIOTC51 SKCrrepuMeHTaJlbHhle H TeopeTuqeCKHe yKa3aHH51 B IIOJib3Y 
cym;eCTBOBaHHSI KBa3HCTan;uomipHoro, COCT051HH51 Heii:TpOHa H rrpOTOHa C 

J:Jt ~ o+. Ilpep;Jia;aIOTCSI CIIOC06hl SKCIIepHMeHTa.JibHOI'O IIOH~Ka yKa3aHHOI'O 
. ' . ' . 

COCTO51HH51. 
~. 

Pa60Ta BhlIIOJIHeHa B Jia6opaTOpuu Heii:TpoHHo:ii ¢u3HKH OIHII1: · 

Ilpenp1111T 06'be,1111HeHHoro ~iicr11ryrn si,11epHb1x 11cCJie,11onaH11ft. ,Uy6Ha, 1993 

IIepeBOA aBTopa 

Borzakov S.B. 

NN-lnteraction in 1Sq.;.State: Virt~al Level or Dibaryon 

Resonance? 

. ' 
PlS-93-29. 

The experimental and theoretical evidencies fo~ existing of quasi-stationary 

state of neutron and prot~n with Jn = o+ are discussed. The experimental 
methods on such state observation are proposed. : 

The investigation has been performed. at the Laboratory of Neutron 
Physics, JINR. 

' . . . ' ' 

,Preprint of the Joint Institute for Nuclear Rese,arch. Dubna, 1993 


