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Y aosneTsopHTenbHbie peaynbTaTbi cosMeCTHoro ¢aaosoro aaanHaa, nony'leHHble npH 
Ill 

aaeprHH 210 Mas , no6yaHnH asTopos npoaomKHTb HccneaoBaHHSI H nposecTH ¢aaoBbiA 

aaanR3 HyKnoa-ayKnoaaoro pacce.IIHHSI npH aaeprH.II~ 40,95,147,310 M sa. Ha yKa3aHHbiX 

aaeprH.IIX ¢a30BbiA aHanH3 p p -aaHHbiX 6bln BblnonaeH paaee a pa6oTax
12

•3 •41 • n p 
151 151 

aaHHbie 6blnH o6pa6oTaHbi TOnbKO npH aaeprHH 95 M sa • OaHaKo rrpH aTOM a pa6oTe 

He 6bm y'ITeH 0LlHOMe30HHbli 06MeH H ae Onpeaeii.IInHCb OWH6KH ¢a30BbiX CLlBHI'OB. 

nporpaMMa ¢aaosoro aHa~_Haa _To: a()_ cosnaaana c H:cnonbaosaHHOA asTopaMH paaee ---717 ____ _ 
B P__ll~o_:~-- ______ J{_~()~TOMY He onlfCbiBaeTc.ll. 06pa6oTaHHbie. axcnepHMeHTanbHbie aaaable npHse-

aeabi B Ta6nHUe 1. 8 Ta6nHue 2 aaHbl YCIIOBH.II, llpH KOTOpbiX npOBOLlHIICH IIOHCK peweHHft CO 

Cny'laiHbiX HCXOLlHbiX TO'IeK 8 peaynbTaTbi IIOHCKa. 

P e 3 y· n b T a T bi 

l-13 Ta6nHUbi 2 BHLlHO, 'ITO nepsoHaqanbHbiA noHCK peweHHA npH T = 95 Mas nposoaHn-

CH npH e = 2. npH STOM, OLlHaKO, 6binO ycTaHOSJI9HO, 'ITO nony'leHHbi9 peW9!fHSI 
max 

nnOXO OnHCbiBa~T 3aSHCHMOCTb non.llpH3aUHH OT yrna pacceSIHHH. 3TO 3aCTaBHnO yS91IH'IHTb 

fl:llll% LlO Tpex H yTO'IHHTb HaAaeHHbi9 ¢a30.Sbl9 Ha60pbi. 3aTeM npH LlOIIOnHHT91IbHbi:ll; 

IIOHCKaX C t = 3 6brno HaAaeao erue OLlHO peweHHe - Ha6op 1 Ta6n. 3,4 • Ha ypos· 
2 -2 -2 M<UC 

He )( < 1,5 X lsepo.IITHOCTb noHsneHHSI X > 1,5 X 2 so scex cny'laHx 
x/ 

M_9_JJbW9 ·0,05/ 'IHCIIO peweHHi LlOCTHraeT nHTH , S TO SpeMSI KaK npH 9HeprHH 310 H 

147 Mas OHO He npeBb!WaeT LlSyX. 3TO 06CTOSIT9nbCTSO, CKOpee Bcero, HBnHeTCSI peaynbTa

TOM H9LlOCTaTKa HH¢0pMaUHH. KaK SbiHCHHnOCb, S HaCTOSilU99 BpeMSI MO>KHO, OLlHaKO, yKa-

38Tb coo6pa>KeHHSI, no KOTOpbiM p9W9HH.SI 3 H 4 , nO-SHLlHMOMy, LlOn>KHbi 6biTb OT6pOW9Hbi. 
161 

B pa6oTe 6blnO noKaaaHo, 'ITO ce'leHHe o6MeHHoro n d - pacceHHHH no xapaKTepy 3a-

BHCHMOCTH OT sneMeHTOS MaTpHUbi pacceHHHSI 9KSHBaneHTHO napaMeTpaM TpOAHOI'O pacceSI

HHH H B CHny 9TOI'O npH nposeaeHHH ¢a30SOI'O anam13a MO>KeT Ob!Tb HCII01Ib30SaHO B3aMeH 

OTCYTCTBY~IUHX aaHHbiX no TpoAHOMY pacce.IIHH~. Ha6opbi Ia, 2,3,4 aa~T ana OTHOIUeHHH 

O:iJd 
tlnp- npH (J = 180 3H8'19HHSI 0,548 ! 0,0}8; 0,45 ~ 0,026; 0,18 ,:!: 0,02 H 

0,036 + 0,020, COOTBeTCTSeHHO. 3KCIIepHMeHT81IbHOe 3H8'19HHe 9TOA senH'IHHbi Ha yrnax 
121 I -

6nH3KHX K 180 pasHo rrpHMepHo 0,4 • EcnH, KpOMe TOI'O, yqeCTb, 'I-TO" KOHCT8HT8 IF 

Me30H-HyKnOHHOI'O pacceSIHHSI ._ 12 
= 0,08, 

2 
X an.11 Ha6opos 3 H 4 B03pacTaeT ao se-

2 
nH'IHHbi, 3aMeTHO rrpeBbiWa~rueA 1,5 X • CneayeT aaMeTBTb Tax>Ke, 'ITo 9TH Ha6opbi 

He HMe~T aHanoros npH apyrxx saeprHRX. Y1a asyx pellleHHA nepsoro THna 1Ha6op 1 H 1al 
1 1 3 3 3 

rrpH T = 95 Mas no ¢a3oswM casHraM S
0

, F3, F
2
, p

3
, F. 

4 
c peweaHHMH 

nepsoro THIIa rrpH 66nbWHX aueprHHX ny'lwe cornacyeTc.ll ua6op 1. Ha6op la &MeeT, no-s&· 

LlHMD"My, HecKonbKO 3aBbiW9BHble 3H&'IeHHSI ¢a30SbiX cas&ros F - aonabl. 

x/ 161 
8 CBSI3H C 9TiiiM aSTOpbl HeCKOIIbKO YLlHBneHbl TeM, 'ITO B pa6oTe llplil IIOHCKe 

peweHHft C ! = 5 6biiiO HaftaeHO TOIIbKO OLlHO peweaHe. 
mar 

3 
. 
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Tad;nu~a I. 

Cpe,nH. klsMepeH- qHCJIO 3HeprH.n, npH JhtTepa-
3HeprHSI HaSI Be- TOlJeK KOTOpOR Be- TypHbia IIpH:ueqaHHe 

T JIHtG!H8 JIHCL H3Mepe- HCTOlJHHK 
M3B. HlUI (M3B) 

u· 
PP 27 .39,4 24 p 

40 
pp I .39,4 4 JiasHWe (! 

7(H3),23 np .33 42 ~cpeJUieHH 

pnp 6 40 17 
.u !4 95 4 I ~ 151 

·pp <0 ::2$· E-1 00 
p 

I4 95 4 
p.,:=o 

pp <0 co E-1 ~ 

95 D S::::.r.<O 0 

5 98 4 0 Ill E-1 pp 
<0 Pi t-1 0 

u op 36 90-9.3 7(H3,s6,w2 ::zs:s:oo :=::ro ro 
~7 ,F2,C6 ::z:: p., (.) Pi :: 

roo c. 
Pnp I5 95 9 

t:::t ::z:: Ill (.) ::: 

.... 

~ 

u 2I I47 I5 ,. 
p 

I4 pp I47 IS 
,_ .. , 

I47 DPP 9 I47,I43 16,!7 . J{aHHHe 
R I4 I40,I42 I8,I9 fy~pe,D;HeHH pp 
0'· 24 !56 7(R2) np 
p 

8 I4.3 20 np 

(1 I4 340 2 PP 
p 

7 3IO IO PP 
D 

pp 6 3IO IO 
R 

6 3!0 IO pp 
A 

3 3!6 II 
3!0 

PP 
cPP I .320,3IO I2,I3 f naHHble 

nn ycpe,nHeHH 
u I7 ,:})0 7(D8) np 
pnp 16 310 10 
D 3 3IO 14 np 

-

0d03HatleHHSI: u· - ,1l;MifJqJepeHUH8JIBHOe cetleHHe pacce.HHH.n, 
P - ITOJISipH3fl.J~HSI, D - .n;enOJISIPM3aUMSI, 

R H A - napaMeTpbi TpOHHOro pacceRHHR, 
CM - KOppeJISIUHSl HOpMaJibHUX KOMTIOHeHT ITOJI.npHsa

J:niH 

4 
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TaCSJIJIUa 2. 

JJ 
Cpe,ItBss tlJICJIO • aae~rxs -pe-

tmu · -2 OOBCKO·B me- 2 upoeqaoe 
I3B 

)( CO CJI}"l lUIS 
)( 

toqeK 

.~ I 6I,O 
I 310 3 56 95 2 75,7 

3 IOI,3 

I 73,5 

2 I47 3 73 78 2 146,6 
3 II2,7 
4 II2,I llo cpa30BHM C,JtBJirall 

t=l, COOTBeTCTByeT 
"QemeHHD 2 

3 I a 82~8 
I I 0 

- 2 I98 3 95 2 72 71 
3 235 
4 178 

4 40 2 52 I 53,0 
1 1 U5,7 

ITpHl49Q8HHe: HaQHHas c op6HTaJI:&HHX MOlieHTOB t mu ' BJIOJIIITY-
,Ita Hy.KJIOH-HyKJIOHHOrO pacceSHHH npB fiOBCKe pemeHKI 
CSpanac:& B O.JtHOMe30HHOM npB6JIBZeHHBo 

5 
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npa 9HeprHH 310 Mas no6asneHHe np -naHHhiX He H3M9HH110 !I0110>K9HHS! B OT-

HOW9HHH H90LlH03H8"1HOCTH no cpa30BhiM CLlBHraM t = 1, 06Hapy>KeHHOJ!: BnepBbi9 !IpH 

/2/ 
<PasoBOM aHanase p p -pacceSIHHS! B pa6oTe • B aaweM cnyqae .Ha6oph! 1 H 2 OT11H"'a-

IOTCK TaK>Ke T01lbKO no ::-'\30BbiM CLlBHraM BOllH = 1. BosMo>KHo, aTo pesynbTaT To-

ro, 'ITO 

cny"'aKx, 

P p -aKcnepHMeHThi Bhiii011H9Hhi T01lbKO B rrepenHel!: nonyccpepe na>Ke B Te x 

KOr.lla H9T CHMMeTpHH OTHOCHT91lbHO yrna QQ<tD , A , R '\. 
pp pp pp' 

npa 9HeprHH 147 M 9B Hal!:.o:eH e.o:HHCTB9HHbil!: Ha6op c 
2 -2 

X <·1,5 X • n 0 cpa30BhiM 

C.O:BHraM B011H = 1 9TOT Ha6op COOTB9TCTByeT Ha6opaM 1 npH 9HeprHS!X 95 H 310Mst;~, 

nonbiTKH Hai!:TH aaanor Ha6opa 2 npH aToll: SHeprHH ycnexoM He yseaqanacb. Ha6op, aal!:

.o:eHHhil!: C HCXO.O:HhiX 3Ha"'9HHA cpa30BhiX CLlBHrOB; nony'ieHH~ 9KCTpa!I011KUHel!: Ha6opa 2 C 

/1/ 2 
sHeprael!: 210 H 310 MsB .o:o aaeprHH 147 Mas, .o:aeT X = 146 H, TaKHM o6pasoM, 

OT6paChiBaeTCK, H eo6XO.O:HMO 3aMeTHTb 1 'ITO cpa30Bhi9 C.O:BHrH KaK Ha6opoB 1, TaK H aa6o

pOB 2 B HHTepBane 9HeprHi!: 40 + 310 MSB MpHOTOHHO saBHCKT OT 9HeprHH H nerKO 9KCTpa-

0011HpY10TCK c o.o:aoA aHeprHH Ha .o:pyry10. 3KcTpadonKuaeA, HanpaMep, 6hi11 HaA.o:eH Ha 

aaeprHH 40 MsB aa6op l, B TO BpeMK KaK noHcK peweHai!: no o6rueA nporpaMMe npH 

~ = 2 .O:OCTaTO"'HO 3aTpy .O:HHTeneH. n pH 60 OOnh!TKaX "'HCllO HaA.o:eHHhiX peweHHi!: C 
maz 

2 
X ,. 50 paBHO BOCbMH, npH STOM 1101lOBHHa H3 HHX HMeeT HellpaB.O:Oll0.0:06HO BhiCOKOe 

3Ha"'9HH9 8 
a vi 

• n pH llOHCKe C f maz = 1 Ha6op 1 nerKo ot>aapy>KHBaeTcK. 

.UnK &HePrHH .147 Mas 6h!no accne.o:osaao TaK>Ke HaCK01lbKO c.o:saraiOTCS! aaA.o:eHHhie . .,. 

/16/ 
pacceKHHH B3S!Tb na6o H3 pa6oThi , peweHHH, ecna .o:aHHh!e no .o:enonKpasauHH B pp 

/17 I 
nH60 H3 pa60Thi 1 H9 ycpe.O:HKS! pe3y1lbTaTOB aTHX 

x/ ~· 
.O:ByX rpy1111 , npH aTOM 6bi110 06Ha-

py>K9H0 1 'ITO cpe.O:HHe 3Ha"'eHHK cpa30BhiX C.O:BHrOB B STHX .O:Byx C1ly"'aKX npaKTH"'9CKH COBna

/16/ 
.O:a10T 1 pac"'eTHaS! KpHBaS! .0:11K aa6opa 1 npOXOLlHT 1 O.O:HaK0 1 611H>K9 K .o:aHHbiM pa60Thi , 

~a30BbiA aHa11H3 HYKJIOH-HYK110HHOrO pacceKHHK 6bi11 Bhi1101lH9H aBTOpaMH B npe.o:nono-

:lK9HHH 1 'ITO Macca BHpTyanbHOrO 

" 
-Me30Ha, KOTOphiM o6MeHHBa!OTCS! HYKJlOHhi npH 

CT011KHOB9HHH, paBH8 140 Mas. B CBS!3H C aTHM 6hi110 HHTepeCHO 110CM0Tp9Tb, H8CK01lbKO 

CH1lbHO H3M9H9HH9 MaCChi " -Me30H8 BllHS!eT H8 pesy1lbT8Thi, JlnK aToro !IpH p83HhiX 

3H8"19HHSIX p. -aaXO.O:H11CS! MHHHMYM cpyHKUHOHana M !IO BCeM cp830BhiM C.O:BHraM H 

KOHCTaHTe tr -Me3QH-HyK.TIOHHOrO B38HMO.o:ei!:CTBHS! peweHHi!: 1 H 2 .0:11S! ~ = 3. 
max 

TaKHM cnoco6oM 6bi1lO Hai!:.o:eHo, 'ITO see cp.asoBbie c.o:sarH-BecbMa ycToA"'HBhi K H3MeHeHHIO 

p. H B yKa3aHHOM B Ta6nHue 3 HHTepsane Mace npaKTH"19CKH ae MeHS!lOTCK, B rrpoTH-

BOllOllO.>KHOCTb aTOMY KOHCTaHT8 " -M 930H-HYK110HHOrO B38HM 0.0: eJ!:cTB HS! .O:OCT8 TO"'HO 

CH1lbHO 38BHCHT OT Bhi60p8 B911H"'HHhi p. H llpH H3M9H9HHH p. oT 135 .o:o 210 Mas 

rrpH aaeprHH 210 M aB cpe.o:aee 3Ha"'eHHe, HanpHMep, B03pacTaeT B TPH c 11HWHHM pasa. 

npa aTOM x 2 I p. = 140, t 2 = 0,08/ npeBbiWaeT x 2 . 'O.O:HaKo, mzn 
2 

B MHHHMyMe X ae 6onee qeM Hi:l HeCKOllbKO e.o:HHHU. TaKHM o6pasoM, f2 p. H 

OT11H"'8!0TCS! OT H3B9CTHhiX 3Ha"'9HHA He 6onee, '19M Ha O.O:HY - .o:Be OWH6KH. 

x/ D 
V!ssecTaoe pacxo.>K.o:eHae pesynbTaToB HsMepeaal!: PP B Xapsap.o:e H Xapyanne 

6h!JlO B sHa"'HTenbHOl!: cTeneHH ycTpaaeHo, onHaKo cpe.o:HHe 3Ha"'eHHK D no pesynbTaTaM 

9THX rpynn Bee ewe CHCT9M8TH"'9CKH pa311H"'810TCS!o pp 

6 
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B oT- • 
npB 

npennono

Hbl npB 

~ 3. 

H3MeHeHHIO 

2 
X 

B Xapyanne 

pe3ynbTaTaM 

Hall:.oeHHbie Ha6opbl ¢aaoBblX e.oBIU'OB e HX oun!6KaMH .oaHhl a Ta6nHuax 4-7. Vlenonb

aoaaHHbiA erroeo6 011pe.oeJ19HHSI OWHOOK .oaeT 11p8BHJlbHblll: pe3yJlbT8T TOJlbKO B TOM eny'Iae, 

/1 I 
eenH npH OTbleKaHHH peweHHSI Ha6mo.oaeTeSI ObieTpaS! exo.oHMOeTb • noene.onee OObi'IHO 

HM99T MeeTO 11pH llOeTaTO'IHO 110J1HOM SKe11epHM9HTe, Bblii0J1H9HHOM e xopowell: TO'IHOeTb!O, 

EenH >Ke 9Ke11epHMeHTanbHbre naHHhle He.ooeTaTO'IHO 110J1Hhl HJlH HMeiOT 6onbwHe owH6KH, TO 

OWHOKH ¢a30Bb!X e.OBHrOB 110Jly'I810TeSI B epe.oHeM 38BbiW9HHblMH, 3TO oeo6eHHO eHJlbHO eKa-

aanoeb rrpH 9HeprHH 95 M sa .onH Ha6opa 1 a npH 11 ~ 3. B STOM enyqae owH6Ka o11-
L max 

pe.oeJ1SIJ18eb 110 H3M9H9HHIO ¢a30BhlX e.oBHrOB 11pH enyqaftHblX eMeW9HHSIX SKe11epHM9HT8Jlb

HblX TO'IeK JlHOO OTHOeHT9JlbH0 HX epe,OHHX 3H8'19HHll:, JlHOO OTHOeHT9JlbHO BepOS!THhlX 3H8'19HH~ 

9Ke11epHMeHT8JibHbiX aenH'IHH, B o6well: eno:>KHOeTH TO'IKH eMewanHeb .oaeHa.ouaTb paa. B 

O.OHOM enyqae 11pH STOM, 11paa.oa, OTKJ10H9HHSI Hall:.oeHHblX rrapaMeTpOB 11p9BbiW8JlH TpOll:HyiO 

owH6Ky, yKaaaHHYIO a raonHue 4. BbmonneHHe no.oo6HoA npoue.oypbr .onH Ha6opoa 1 H 2, 

Hall:.oeHHbiX 11pH 9HeprHH 2_10 M sa .onH f 
max 

~ 3, 110K838J10, 'ITO 11pH XOpowell: eXO.OHMOeTH 

008 M9T0.08 011p9.09J19HHSI OWHOOK L18IOT O,UHH H TOT >Ke pe3yTibT8T, npH STOM ObiJlO OOHapy-

2 2 2 
>KeHo TaK>Ke, ~To a STOM enyqae paanoeTb A X "'X -x npH enyqall:HbiX eMeweHHSIX SKe-

2 1 
rrepHM9HT8JlbHbiX TO'I9K M9HS19TeSI BeebMa ena6o, OeT8B8Sieb 11pHM9pHO paBHOll: H8'18JlbHOll: ae-

JlH'IHHe A X 
2 

= 33/eM. Ta6n. 6/. 3To yK83biBaeT Ha To, 'ITO o6a 'peweHHSI 38MeTHO Kop-

penHpOB8Hbl H, ene,UOBaTeJlbHO, 11pH BhlOOpe O,llHOrO H3 HHX BpS!Ll JlH ene,UyeT 110Jlb30B8TbeSI 

2 Ill 
X KpHTepHeM • OueHKH rroKa3biB810T, 'ITO aepOSITHOeTb TOro, 'ITO 11pH liOBTOpHbiX 

2 
H3MeHeHHSIX SKe11epHMeHT8JlbHbiX Ll8HHbiX X 6y,UeT M9HbW9 HJlH paBHO 

2 
O.OHOI"O 11pOU9HTa, 

¢830Bble eLlBI-IrH BOJlH t = 1 XOpOWO eornaeyiOTeSI e Ll8HHbiMH 8H8J1H38 pp -pae-

eeSIHHSI, Bb1110JlH9HHOrO B pa60Tax
12 •3 ,4/ VfHTepeeHO OTM9THTb, 'ITO ¢aaOBble H800pbl 1 H 2 

.[l810T eoaepweHHO pa3Hyl0 KapTH Hy n p -paeeeSIHHSI B eHHrneTe, npH SHeprHH 147, 210 H 

/5/ 310 Msa TaK >Ke, KaK aTo 6hlno paHee aaMe'IeHo a pa6oTe L1J1SI sHeprHH 95 Msa, pae-

o 
eeSIHH9 Ha yrnbl, OJ1H3KHe K 180 , 11pOHeXO,llHT, B OeHOBHOM, TOJlbKO B eHHrJleTHbiX eoeTOSIHHSIX 

np -eHeTeMbl, eenH e'IRT8Tb ee'I9Hif9 n p -paeeeSIHHSI no ¢aaOBbiM e,UBRraM nepaoro 

Ha6opa. EeJIR >Ke 110Jlb30B8TbeSI 11pH pae'IeTaX H800pOM 2, STOrO He H80JliO,ll89TeSI, 

8KerrepHMeHTanbHO paanR'IRTb Ha6opbi 1 H 2, no-BHLlHMOMy, MO>KHo, RaMepHB A , R 
pp pp, 

D 
pp 

Ha yrnax (} > 90° HJlH C Ha yrne 40° LlJlSI 9HeprHH 210 H 
kp 

310 M 9B, 

no.oBOLlSI HTOI", He06XO,llHMO OTMeTRTb eJie,UyiOwee: 

1. VlaaeeTHble aKenepHMeHTanbHble LlBHHhle 110 paeeeSIHHIO HyKnoHOB HyKnoHaMH a o6naeTH 

aHeprRll: 95-310 M sa YLlOBneTaopRTenbHO 011HebiBaiOTeSI a rrpeL111ono:>KeHRR, 'ITO, Ha'IRHaSI e 

op6HT8JlbHbiX MOM9HTOB £ > 3 , 8M11JIRTYL18 paeeeSIHHSI ,UOeTaTO'IHO TO'IHO Ll8eTeSI O,llHO-

MeaoHHbiM 11pH6nH>KeHHeM /eM. pRe. 1 I. Cpe,UHee 3Ha'IeHHe KOHeTaHTbi , -M 930H-HYK.TIOHHO-

1"0 B38HMO,Uell:eTBHSI 11pH STOM paBHO 0,078 :!: 0,003 H XOpOWO eornaeyeTeSI e B9J1H'IHHOH', Hall:-

"
-p 1

2 
0,080 + 0,002

1211
• ,09HHOll: H3 011b1TOB 110 -paeeeS!HHIO 
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Tac5JIMila 3. 

,.,. 
135 140 150 160 170 180 190 200 210 240 Il ;.nuv~ e '-I • MeV 

T = 210 f2 0,071 0,080 0,098 0,146 0,176 0,210 0,250 0,297 ~ H aso_e_ 1. '~'/ 
!J3B 2 ~9,8 X 98,2 95,7 92,8 92,2 92,0 92,3 92,8 

12 0,079 0,124 0,227 0,274 0,380 D,540 f.laooP2. ""/ 
)(2 13!,9 !25,9 I2I,I !20,0 120,2 I2I 

CXl 
,.,. 

I40 !60 !80 MeV 

T =!4'7 f2 u,ub::> u,u~~ u,!Lf.l; Ha6'op i 
M3B )(2 ·u,Lf. ·u,J ·u,o 

• ,.,. 
'· 

'MeV 80 roo 120 135 140 
T =310 

f2 HaEioP 1 
!i13B 

0,02 0,04 0,05 0,08 0,09 
56,6 57,4 57,8 58,7 59 II 

)(2 
-------··-· --- ---~ --- --- - ---- '·- -~ --- ------- ------ ----- --------------

X/ llM~paMM I K 2 0603HaqeHH Ha60phl b1M c pa60TH( 1), COOTBeTCTBeHHOo 

, . 

• 
"' "' ..... "' ... .,..., "'..., "'..., Nl..., Nl. "' "' .:.. "' ... "' "' ..... "' "' "'t:J Nl t:J Nlt:J ..5=' ...... Nl "':t ..... "':t ..... .. • "':t "';., ,.!P 



, 
l 

t , I 
f 

' 

i 

' 

2 
X. 

1s 
0 

3~ 

12 

3 
p 
• 

1 
,1 

3 
p1 

3p 
2 

fi 

3D 
1 

·1D 
2 

3D 
2 

3D 
3 

f. 
2 

3F 
2 

1p 
3 

SF 
3 

3p4 

taSOBHe C~BIU'B ( nuclear• b• phaae ahifta) B rpBJtycax. 

T = 95 lla:a T = ~ MaB 
a 

Ha,op I Hadop 2 Ha6op I Ha6op I 

6!,0 86,4 i2,8 53,0 

!6,43±2,50 -4,32±2,28 29,20;t1,61 44,50+!.85 
44,40+!,2 - 35,42±!,!4 44.., 83;!?, s4: 60,73±3,32 
D,07!+0,0083 - 0,074 ±0,0!2 o, 076 _!0, 011 0,08 -wiiKC. 

!2,25±!.79 -2!,!2±!,!3 5-, 791"3 25 
- t 

.-0,!3±7,85 
-2!,24±4,5 !5,57+2,3! - -24..77+~93 ·- -3,42+1,!4 -
-!!,72±0,47 8,4Q±I,55 -12 .• so.z1,48 -6,02±2,8! 
!2,98±0,5 !3,06±0,52 10,54~46 

. - 5,87±0,40 
-5,86±!,40 24,!5±!,!3 -9,97z5,49 -2!,!6+5,94 

-!3,49±!,06 -7,36+!,53 - -7,13_16,42 3,95±3,32 
2,!4±0,70 !,43±0,75 1,12+1,88 - !,48±0,!8 
8,9!±2,05 -9,IQ±I,37 1, 00+3,43 - -I,90j:2,60 

-0,45+0,63 - -5,20±0,53 3,18z3,73 D,33±!,5I 
-2,55+0,38 - -!,!4±0,72 0,57j1,79 

4,24±0,55 7,03±0,24 1, 3Q.+O, 35 

-3,82+0,70 - . 
-6,53+0,55 -3,01 !0· 90 

-2,87+0,43 - -3,79+0,!7 - 1,92_!0,75 

!,56±0,23 • !,45±0,!7 I, 54 ,!01 21 

9 
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Ta6Juu~a 5 • 

<Pa30Bbte C;ltBidrH ( nucleare bar phase shifts ) 

npH T= 147 MaB ;ztJIH emaz : '3. 

Ha6op I 
( 12 ~HKCHpo:saHO) 

Ha6op I 

2 ?9,!9 73,4~ X 

1s 
0 I6,8I±0,63 I?,I3;t0,64 

3~ 27,34j:I,67 27,58±!,65 

12 0,08 <j)HKC 0,0645±0,0067 

3., 6,5? ;t0,6"3 6,9I;t0,63 
0 

1p 
1 

-I7,06.t3,6 -I8,05;t3,26 

3p -I8,3I;t0,25 -I8,28;t0,25 
1 

3p I4,3I;t0,I7 I4,29;tO,I7 
2 

fl - I,93+2,29 -2,45;t2,I8 -
3D 

1 -I3,49;ti,59 -I3,28±I,58 

1D 6,03+0,2I 6,05±0,22 
2 -

3D 23,72;t2,05 23,65;t2,05 
2 

3D 
3 

-0,73 ;ti,65 -0,66 ±I,66 

f2 -2,39±0,22 ! -2,40 ;t0,22 
• 

3F -0,88;t0,48 ~ -!,02 ;t0,5 
8 \ 

1F -I,64j:I,46 -I,I4± I,28 
3 

3F -0,75±0,45 -0,7I;t0,48 
3 

3F 0,!3±0,25 0,073;t0,26 
4. 

10 

B rpa:ztycax 

Hac5op 2 

I46,57 

-I?,93;t0,90 

20,8I;ti,24 

0,053;tO,OIO 

-23,60+0,22 

I?,28;t2,B2 

7,I4;t0,33 

!5,!2+0,23 

27,80;ti,28 

-4,03+I,24 

?,07;t0,23 

-0,?5±.2,72 

-4,36 ;t0,7I 

-2,84 ;t0,24 

-2,33;t0,26 

-5,6I;t!,IO 

-0 95+0 25 ' - ' 
-I,03;t0,15 

t 



• 
Ta6llim;a 6. 

~a30:Siie C~:SHI'H ( nuclear bar phase shifts ) B rp8.,1lycax 
"JIH e =a ""' maz 

·.r = 3!0 Ma:s T = 210 Ma:s 

Ha6op I Ha6op 2 Ha6op I Ha6op 2 

x2 59,0 - 69,9 98 !32 
1s -6,05±1,56 -26 '60±,1 '90 4,52± 0,50 -16,!5±0,67 0 

3s 
1 -6,24+2,56 - 2,65±4,03 !2,86±1,66 1,72±3,49 

!2 0,09Q±0,007 0,100+0,009 0,0797±0,0045 0,0785+0,00 . - 5E 

3p 
0 

-!1,29±1,48 -27,95±3,98 -2.,.?0+0,91 ~27,07±0,89 
' 

1p 
1 -23,67±3,54 -23,88±3,37 -30,12±1,6! ~20,75±2,24 

3p 
1 -28,62±0,~6 -9,55±1,06 -21,82±0,17 ~o-2,24±,0,44 

3p 
16,38±0,55 . 21,22±1,30 !5,98+0,!3 18,08+0,33 2 -

E 21,71+2,57 22,89+3,84 8,11+1,63 33,02±1,38 1 ' 

3D -22,96±1,60 -!8,25±1,60 -18,54+I,39 -8,28±2,19 1 . -
·1D II ,48±0,48 4,46±0,54 7,14±D,I9 3,94+0,24 2 -

3D 
2 

18,77±1,93 !8,43±2,59 23,80±,1,90 12,19+I,38 
3D 

3 I,OI±I,24 1,88±1,50 1,77±I,41 ... 0,80 +1,!2 
£2 -2,08+0,38 -8,13±0,45 -2,56+0,!4 - -6,24j:0,14 

3F 
2 

1,I2±0,60 -0,33±!,27 1,82±0,34 I,60±,0,52 
1F -5,00±1 ,32 -0,59±1,62 -5,1ot,0,49 3,29:!:,0,75 3 

3F -2,95±0,6 ... 
3 

-0,22±0,43 -2,5I+0,19 -2,29±0,14 

3F 
4 

3,I5:t0,32 3,15±0,72 2,09±0,18 I,60j:0,33 

, . 



TABJIIUA 7. 

ta•o:ase c~Dl'B llJUI e > s 
max B rpa;a;ycax. 

310 llaB 

HaCSop I HaCSop I HaCSop 2 HaCSop 2 ' 

1 -· 
2 52,3 37,0 57,9 36,5 X 

1s · ..-6,23 ± I ,62 -7,67± 1,77 -2.3,28 + 2,85 -19,2!± 2,95 0 

3~ -6.82 ± 3,21 -9,02± 3.37 I4,5.3! 8,60 12,13± 8,89 

1 

12 0,080 ± O,OI3 0,083±0,024 OliQ~.! OtOI5 0,072±0,027 
3p 

-11,24± 1,53 -!2,45±!,98 -.3I,6I.!, 6,62- -36,58± 6,78 0 

1p 
1 -25,32 ±3,93 -23,78±4,!! -25,09,! 5,98 -25,03+5,28 -3p 
1 -28,!7±0,88 -28,16±!,10 -IO_, 04+ I,04 -!1,47±1,03 

Sp 16,79±0,61 -16,64±,0,63 20~33.!, ;1:,77 18,9!+1,47 2 -
'1 21,24±3,47 19,30,t4,27 I7,0I.!, S,52 18,32±4,!8 
s~ -21,39±1,62 -22,45±1,8! -25,12.:!:, ~;89 -28,3!+4,82 
1D 

2 11,36±,0,49 10, 70±0,85 4,22~ ()j54 4,!3±0,60 
3D 20,82±2,81 22,02±3,00 14, 73,! :;,02 12 60+5 76 <' 2 . ' - ' 
SD 

3 
1,50j:1,43 1,95±1,44 :-3,39,! 3,4.3 -1,85±3,~l 

'2 -2,00±0,40 -2,27±0,54 -8,4.3.:·0,40 -8,90±0,52 
s 1,55±0,67 1,13±0,74 0,98,! 1,66 0,25+1,59 F2 -
1F s -5,30j:1,49 -5,10;t2,I1 -0, 65! -'2;81 -3,45±3,12 
s Fa -3,19±0,66 -3,77±0,76 -0,53.:·0,54 -0,21±0,56 
3p 3,31±0,38 2,95±1,44 3,44.! 0,78 2,66j:0,83 

4 

'a 3,66±_2,16 3,03+2,40 11,04.!' l~SO 12,06±I,31 
. -

3G s -6,52±2,33 -7,4!±,2,87 4,09! l,77 -3,46±1,87 
1 G4 1,3Q±0,33 !,67±0,36 1,6.5_! 0,45 1,5!±0,56 
SG 

4 8,60±,I,40 9,!2±!,55 5 39+ I 85 
'~ - . ' 3,60±3,08 

so -1,0411,17 -1,1~.:t,1,2I -2,03.! l,54 -1,51±1,66 
5 

'4 -I,OI.:t,0,39 -1,66±0,33 
3H 1,72±0,53 2,16±0,56 

4 
1H -2,26±1,45 . 1,67±1,73 

5 
-0,80±0,,65 -1,57±0,39 

3as 

3H6 
1,42±0,35 1,29±0,50 

• 12 
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,95 
,89 

027 

,78 
28 

,56 
,08 
,66 
33 

,56 
,73 
,39 
,50 

• 2. Bb160p HaH6onee LIOCTOBepHOI'O H3 Haii:aeHHbiX peweHHH B K8)!{L!0M OTLI91IbHOM cny

'189 38TPYLIHHTe1IeH. n pOC119LIHB 9H9pi'9TH'I9CKYIO aaBHCHMOCTb cP830BbiX CLIBHI'OB, OLIH8KO, 

MO)!{HO LiyMaTb, 'ITO HaH601Iee BepOSITHbiM SIB1ISI9TCSI cP830BbiH Ha5op 1. CneayeT aaMeTHTb, 

'ITO 9HepreTH'IeCKH9 38BHCHMOCTH cP830Bb!X C.llBHI'OB Ha6opa 1 B9CbM8 IIpOCTbi, ¢a30Bbi9 

CJJBHI'H 81 H 83 rrono)!{HTe1IbHhi rrpH 9HeprHH 40 M sa, c poeT OM sHeprHH y6hrsa-
B Sl 

IOT, nepexonR 'lepea Hy.Tib rrpH sHeprHH 240 ~ 260 M ss • IIOJIO)!{HT91IbH8, HMeeT 

MaKcHMYM Ha 9H9'PI'HH 90 + 100 M ss, y5hrBaSJ c pocTOM sHeprHH, rrepeXO.llHT 'lepes Hy1Ib 

npHMepHo Ha SHeprHH 180 + 190 Mss. 0cTa1IbHbie ¢aaOBbie C.llBHI'H B HccnenoBaHHOM HHTep

aane 9HeprHH ITO a5C01IIOTHOA B91IH'IHHe MOHOTOHHO yse1IH'IHB810TCSI C SH9pi'HeA /pHC, 2 H 3/, 

= 0, t = } no . B91IH'IHH9 B CP9LIH9M IIpHM epHO 

o.aHHaKOBbi. TaKHM o6paaoM, B Hccne.llOBaHHOM HHTepsane sHeprHA HYK1IOHhi B paanH'IHhiX 

COCTOSIHHSIX no H30TO!IH'I9CKOMy CIIHHY B38HMO.llelicTByiOT O.llHHaKOBO HHT9HCHBHO, 

A BTOpbl 6naro.llapHbl rrpo¢ • .H .A. CMopO.llHHCKoMy H C .H. CoKonosy a a o6cy)!{.ll9HHe pe

aynbTaTOB pa60Tbi, 

n H T e p aT y p a 

1, IO.M. KaaapHHOB, H.H. CH1IHH, )K3T¢ Ia rre'laTHI, 

2. H.P. Stapp, T.Y. Ypsilantis, N. Metropolia. f'hys.Rev. 105, 302, 1957; P.Cziflra, M.H. MacGregor, M.l, Moravcsik, 

H.P. Stapp, Phys. Rev. 114, 880, 1959; M.H. MacGregor, M.l. Moravcsik, H.P. Stapp. Phys.Rev. 116. 
1248, 1960. 

3 • R. C. Stabler, E.L. Lomon. Nuovo Cimento 15, 150, 1960. 

Vf.M. renbclJ8H.ll, A.¢. rpaWHH, n.H. VfBaHOBa. )K3T<t>, 40, 1338, 1961. 

4. M.H. MacGregor, M.l. &/oravcsik, H.P. Noyes. Phys.Rev. 123, 1835, 1960. 

B.A. BopOBHKOB, Vi .M. renbcP8H.ll, A.¢. rpaWHH, H • .H. noMepaH'IyK. )K3T<t>, 40, 
1106, 1061. 

5. M.H. MacGregor. Phys.Rev. 123, 2154, 1961. 

6. n.Vf. narrHnyc • )K3T¢ , 32 , 1437, 1957, 

7. W.H. Hess. Rev.Mod.Phys. 30, 368, 1958. 

8. H.C. AMarno6enH, IO.M. KaaapHHOB, C.H. Cox9110B, H.H. CHJIHH. )K3T¢, 39, 948, 
1960. 

9. G.H. Stafford, C. Whitehead, 1'. Hillman. Nuovo Cim. 5, 1589, 1957. 

10. 0. Chamberlain, E. Segre, R.l). Tripp, C. Wiegand, T. Ypailantis. Phys.Rev. 105, 288, 1957. 

11. J. Simmons. Phys.Rev. 104, 416, 1956. 

12. /. V. Alloby, A. Ashmore, A.N. Diddence, J. Eades, G.B. Hu;rtable, K. Skarsvag. Proc. Phys. Soc., 77, 234, 1961. 

13. Vf.M. BacHnescxHA, B.B. BHwHRKOB, E. VfnHecxy, A.A. THrrKHH. )K3T<Jl, ~, 889,1960 . 
. # 

14, D.L. Fischer UCRTJ 3281. 

15. 1. Palmieri, A.M. Cormack, N.F. Ramsey, R. Wilson. Ann.Phys. 5, 299, 1958. 

16. C.F. Hwang, T.R. Ophel, E.H. Thorndike, R. Wilson. Phys.Rev., 119. 352. 1960. 



,1 

' "i-ii 

... ~ 
........ 

17. B. ~a.e, Proc. .1960 AM. Intern. Ccmf. oa High Energy Phys. 

18. ~. Bird, D.N. ~drv•d., R. Ros8, A. C. Taylor, t. Wood. Phys.R~v. Lett. ·4, 302, 1960. 

19. E.H •. Thorndike, J. ;..;;~atlcoN. W. ~haer, R. Wilson. phys.Rev. 120, 1819, 1960. 

20. A.F. TCucl:es, R. WiiBOtJ. phyf1.Rev. 121, 1226, 1961 • . 

21 •. G.F. Chew. Phys.~ev. 84. ·710, 1951. 

22. W.S. Woolcook. Proc. .1960 AM. Intern. (;oaf. oa High Energy Phys. p. 302, 1960. 

23. P.lf.. Bowen, et al Nuclear Forces and Few Nucleons Problems, Proc. Intern, Coni. Univers. College on 

B-1i. 7. 1959. 1, 99, 1960. 

24. I.H.]or.ston, D. A. Swenson; . Phys. Rev. 111,212(1958). .. 

PyKORKC» nocTynHna B H3aaTenbCKHA oTaen 
18 anpenB 1962 roaa. 

14 

~ 

1 

hit 

• 



• 

College on 

en 

95 

1 

2. 

.. 
p H C. 1. 3aBHCHMOCT& 

15 

x2 

- 2 
X 

2.1o 

f 
IIIBX 

OT f 
IIJIU 



91 

• •t; ·o B d 

.,_ 

1------10 

-t-

o9 



t 

-2
 

-4
 

p 
H

 
c
. 

3
. 

f 
3

a
e

p
re

T
H

'l
e

C
K

8
H

 
3

8
B

H
C

H
M

O
C

T
b

 
<

iJ
a

3
0

B
.b

iX
 

C
L

lB
H

T
'O

B
 

B
O

J
IH

 

3 
p

, 2 

3 F
. 3 

3 F
 4 

£ 
. 
~l
KH
eH
HW
Jt
 

II
H

C
 I
f'

, .
. 

.:,
z;

;: 
il

fC
JJ

e,
~o

!:
• 


