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CnHH-¢nHn npH HeynpyroM pacceHHHH npoTOHOB Ha 

24 
Mg 

a HHTepaane 3HeprHli 2,9 - 3,7 MaB 

I13MepeHhl 3HepreTH'IeCK8ll H yrnoaal! 38BHCHMOCTH BepOHTHOCTH Cl!HH
¢nHna u au¢¢epeHUHBflbHoro ce'leHHH Heynpyroro pacceHHHll npoTonoa a6nu-

3H peaoHaHCHhiX sneprHli 2,93 ;2 ,98; 3,45 ;3,64; 3,68 MsB. OnpeaeneHhi npo
TOHHhie napUHBnbHbie WHpHHbl nepeXOllB HB ypOB8Hb 2+, PaC'!i'>Tbl npOBOOH

nHCb no nporpaMMe, y'lHTbiBBIOWeli anHHHHe cocenHHX pe30HaHcoa, 

Pa6oTa BbinOnHeHa B na6opaTOpHH HeliTpOHHOH ¢H3HKII 011.RI1. 

Coo6UleHBe 06 ... eABHeHHOro BRCTBTYT& aAepRWX accneAOB&HBi. ,.[{y6Ha 1977 

Van Syn Chan et al. 

Spin-Flip at Inelastic Scattering 
of Protons on 24 Mg Nucleus in the 
Energy Range 2.9-3.7 MeV 

P15 - 10460 

The energy and angular dependences have been measu
red for the spin-flip probability and for the differen
tial cross section of inelastic proton scattering near 
the resonance energies 2,93; 2.98; 3.45; 3.68 MeV. The 
proton partial widths of the transition to the level 2+ 
have been determined. The calculations have been perfor
med according to the programme taking into account the 
effect of the neighbouring resonances. 

The investigation has been performed at the 
Laboratory of Neutron Physics Laboratory, JINR. 
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BBE,4EHHE 

llpH HCCne~OBaHHH yrnOBOH H 3HepreTH~eCKOH 3aBHCH
MOCTeH Ce~eHH.!l Heynpyroro pacce.!IHH.!l H BepOHTHOCTH CTIHH-
4Jnuna B peaKuuu 24 Mg(pp'y) 2\lg B pauoHe pe3ouaucoa npu 
EP, paBHOM 2,41 u 4,02 M3B,aaTopaMu pa6oThJ /I/ 6hw 
TIOny~eH p.!l~ HHTepeCHhiX pe3ynhTaTOB. floKa3aHO, ~TO 

aepo.!ITHOCTh cnuH-<!lnuna B o6nacTu H3onupoaaHHoro 6peuT
BHrHepOBCKOro pe30HaHca, B OTCYTCTBHe np.!IMOrO npouecca 
B3aHMO~eHCTBH.!l He 3aBHCHT OT 3HeprHH, a npu HanH~HH 
TOnhKO S-aonHhi B BhiXO~HOM KaHane /pe3ouauc npu Ep = 
= 2,41 M3B/ onpe.LJ.eJIHeTC.!l KHHeMaTHKOH peaKUHH. )l.n.11 
pe3oHaHca npu E p = 4,02 M3B nony~eHhi 3Ha~eHH.!l J 77 u 
onpe~eneHhi napuuaJihHhie wupHHhl 12/ . YKa3aHHhie pe 30-
HaHChl ~OBOnhHO Y3KH, BeChMa y~aJieHhl .LJ.pyr OT .LJ.pyra, 
u npoae~eHHhiH aHaJIH3 B paMKax O.LJ.HoypoaHeBoro npu6nu
)l(eHH.!l anonHe o6ocHoBaH. BMecTe c 3THM npe.LJ.cTaBnHeT 
onpe~eneHHhlH HHTepec npo.LJ.OJI)I(eHue Ha~aThiX uccne~oBaHuH: 
B HHTepaane 3HepruH: 2,8-3,75 M3B, r.LJ.e cymecTBYJOIUHe 
pe 30HaHChl WHpOKH H pacnono)l(eHhl 6JIH3KO ~pyr K .LJ.pyry. 
B 3TOM cnyqae, npu onpe.LJ.eneHHH J 77 u napn;uanhHhiX wupuH 
pe3oHaHcoB ueo6xo~HMO Y'IHThlBaTh BJIH.!IHHe 6JIH3Jie)l(amux 
ypOBHeH H 4JoHa, TIO~ KOTOphiM TIOHHMaeTC.!l Tip.!IMOH npouecc 
B3aHMo~eucTBHJI. B uacToHmeu pa6oTe H3- Ja 6onhworo na
paMeTpa ~e4JopMauuu H.LJ.pa 24 Mg I f3 =0,65/ npHMOH npouecc 
B3aHMO~eHCTBH.!l He MO)I(eT 6h1Th Y'ITeH MeTO.!J.OM HCKa)l(eH
HhlX BOJIH, H TipH TeopeTH'IeCKOM paCCMOTpeHHH Mbl BhlHy:>K
~eHhl Y'IHTLIBaTh nuwh BJIH.!IHHe 6nH3Jie)l(amux ypoaueH:. 

CornacHo .LJ.aHHLIM p.11~a pa6oT/3- 5/,a HHTepaane 3HepruH: 
2,8-3,75 M3B Ha6nJO~aiOTC.!l TI11Tb pe3oHaHcoB. B Ja~aqy 
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uawero uccne.n;oaaHHB axo.n;uno onpe.n;eneuue unu yTO'IHeuue 
J" Ka)l(,n;oro H3 pe3oHaHCOB, a TaK)I(e onpe.n;eneuue ux nap
u;uanbHbiX WHpHH. 3TH BeDH'IHHbl nonyqanHCb H3 cpaBHeHHB 
TeopeTHtfeCKHX paCtfeTOB C 3KCnepHMeHTaDbHbiMH ,LJ;aHHbiMH, 
npe,D;CTaBDBIOII.J;HMH yrnOBbie H 3HepreTHtfeCKHe 3aBHCHMO" 

da , 
CTH ce'leHHJI ueynpyroro pacceJIHHJI ( d~ ) H aepoJITHOCTH 

cnuu-qmuna (8(8)) B paiioue Ka)l(.n;oro H3 pe3oHaucoa. 

Pac'leTbi 
da , 
__ P_ 

dO 
H 8(8) npOBO,!J;HDHCb flO nporpaMMe, 

onucaHHOH B pa6oTe / 6 / , Ha Ii3CM -6 B pe)I(HMe aBTOMa· 
TH'IecKoro noucKa c ucnonbJoaauueM nporpaMMbi FUMILI/7/. 
Bxo.n;HbiMH napaMeTpaMH npu pactfeTe JIBnJinHcb - 3HepruJI 
pe30HaHca, nonHaB WHPHHa r H J 77 • Heo6xo.n;HMbie npu 
pactfeTe no pe3ouaucuoii <t>opMyne <t>aJbi ¢Lb,Jb , r.n;e 

L l1 J b - COOTBeTCTBeHHO op6HTanbHbiH H DODHbiH MOMeHTbl 
a BbiXO.D;HOM KaHane, onpe.n;enJinHcb cornacuof8•9/, r .n;e noKa-
3aHO, 'ITO B ,n;uana30He 3HeprHH ,!J;O 4 Af3B 3TH 3HatfeHHJI 
BeCbMa 6nH3KH K 0 HDH 77. 

KpuTepueM onTHManbHoro cornacuJI pactfeTHbiX 

3HatfeHHH 
da , 

----.E.__ 

dO 
H 8 (tl) c 3KcnepuMeHTanbHbiMH JIBnJinacb 

xz 
6nH30CTb K e,LJ;HHHI.J;e ---, r,n;e m • 'IHCDO TOtfeK, ll m- n 
'lucno napaMeTpoa. MeTo.n; pactfeTa auanoruqeu yKaJauuo-
MY pauee 1101. 

113- 3a Cyii.J;eCTBYJOUlero B DHTepaTyp,e paCXO)I(,LJ;eHHJI 
B 3HatfeHHH 3Hepruu pB.n;a peJouaucoa 1 3•4 I B Ja,n;aqy 
3KCnepHMeHTa BXO,!J;HDO TaK)I(e YTO'IHeHHe 3THX BeDH'IHH. 
KaK au.n;uo H3 npuae.n;eHHbiX pucyHKOB, uccne.n;oaauue yrno-

da , 
soil u 3HepreTH'IeCKOH JaaucuMocTeii __£____ u 8<8) npo

dQ 

BO,!J;HDOCb B paHOHe pe30HaHCOB npH 3HeprHBX npOTOHOB 
Ep= 2,93; 2,98; 3,45; 3,64 H 3,68 M3B. 3uepreTuqecKaJI 
wKana onpe.n;eneua c norpewuocTbiO ±2 K3B. 

0TMeTHM, 'ITO nonytfeHHble B HaCTOXU\eH pa6oTe 3Hatfe
HHB Ep .n;nB peJouaucoa npu 3Hepruxx 2,41; 2,98; 3,45; 
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3,64 M3B coana.n;a10T c .n;aHHbiMH pa6oT 11- 4/. ,lJ,nB ocTanb
HbiX pe30HaHCOB /2,93 H 3,68 Af3B/ ,LJ;aHHble Ha 10 K3B 
BbiWe pe3yllbTaTOB pa60Tbl /S/. 

MET0,4HKA 3KCIIEPHAfEHTA 

MeTo.n; H3MepeHHH yrnoaoii H 3HepreTH'IeCKOH Jaaucu
MOCTeii, aepoBTHOCTH cnuu-<t>nuna u cetfeHHJI ueynpyroro 
pacceJIHHB xopowo H3BecT?, H .n;ocTaTO'IHO no.n;po6uo onucau 
pauee B pB,n;e pa6oT / 1,Z,S. 0H OCHOBaH Ha H3MepeHHH COB· 
na,n;eHHH Heynpyro • paCCeBHHbiX npOTOHOB, npHBO,!J;JIII.J;HX K 

o6pa30BaHHIO nepBOrO B036y)I(,LJ;eHHOrO COCTOJIHHJI 2 + C KBaH • 
TaMH E2 nepexo,IJ.a 2 + .... 0 + B uanpaaneuuu, nepneu.n;uKy
nJipHOM nnocKOCTH peaKUHH. Pa6oTa npoao.n;unacb ua 3neKT
pocTaTHtfeCKOM reuepaTope 011.HI1. YcKopeHHbie HOHbi ao.n;o
po.n;a c HHTeHCHBHOCTbiO 0,1-0,2 MKA, npoii,n;JI yqacToK 
uouonpoao.n;a H KonnuMaTop, nona,n;aJOT ua MHWeHb, uaxo
.D;BIUYJOCB B I.J;eHTpe KaMepbl pacceBHHJI. 11cnODb3yeTCJI MH· 
weub, nonyqeuuax nyTeM ucnapeHHJI u3oTona 24 Mg c o6o
raii.J;eHHeM 99,1o/o ua TOHKYIO /- 15 MKZ/CM 2 I caMono.n;
.n;ep)I(HBaiOU\YIOCB nneuKy yrnepo.n;a. lloTepu 3Hepruu npoTo
HOB B MHWeHH - 4 K3B. CTparnuur no 3Hepruu nyqKa nocne 
npoXO)I(,LJ;eHHJI MHWeHH -2 K3B. qHCDO '!aCTHI.J;, na,n;aiOII.J;HX 
ua uee, onpe.n;enBnocb no H3MepeHHIO 3apB.n;a c noMOIUbJO 
uunuu,D.pa cl>apa,n;eB, ycTaHoaneuuoro Ja MuweHbiO. B oTnu
que OT noKaJauuoro B pa6oTe I 101 , pacceBHHbie npoTOHbi 
,n;eTeKTHpyJOTCB TpeMB noaepXHOCTH0·6apbepHbiMH KpeM· 
HHeBbiMH .D;eTeKTopaMH, ycTaHOBneHHbiMH B nnOCKOCTH peaK· 
I.J;HH no,IJ. Bbl6paHHbiMH yrnaMH no OTHOWeHHIO K na,n;aJOUleMy 
ny'IKY. ,lJ,eTeKTOpbi ycTaHaBnHBaJOTCB Ha nO,IJ.BH)I(HOM KpOH· 
WTeHHe, KOTOpbiH MO)I(eT Bpaii.J;aTbCB BOKpyr OCH, o6ecnequ
BaB TeM caMbiM H3MepeHHB yrnoBbiX pacnpe.n;eneuuii c no
MOII.J;biO 3THX ,n;eTeKTOpOB. 11cnonb30BaHHe Tpex ,n;eTeKTOpOB 
o6ecnetfHBaeT 3KOHOMHJO BpeMeHH H 60nbWYJOHa,LJ;e)I(HOCTb 
H3MepeHHH. 

y ·KBaHTbl H3MepBDHCb y • ,LJ;eTeKTOpOM, noMell\eHHbiM 
Ha CBHHI.J;OBbiH 3KpaH C KODDHMaTOpOM. Ou nocTpOeH Ha 
<t>oTo3neKTPOHHOM yMHO)I(HTene «1>3Y- 30 c KpHcTannoM NaJ 
pa3MepOM 50x60 MM. 3<W!eKTHBHOCTb perHCTpai.J;HH y·,IJ.e· 
TeKTopoM onpe,D.enBnacb 3KcnepuMeHTanbHO 11•21. llorpew-
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HOCTb onpe.u,eneHHJI - 10«1o. 3HepreTH'IecKoe paJpeweHHe 
ITpOTOHHbiX .U,eTeKTOpOB, H3MepeHHOe .IJ,JIJI a- 'laCTHU C 3Hep
rueii 5,5 M3B, COCTaBJIJieT - 35 K3B; .IJ,JIJI y- .u,eTeKTopa 
90/o /.u,nJI Ey = 1,27 M3B/. llonoBHHHbiB yron HJ MHWeHH 
Ha npOTOHHbiB H y -.u,eTeKTOp COCTaBJIJieT 2,5° H 10° co
OTBeTCTBeHHO. 3KcnepHMeHTaJibHO Ha6nro.u,aeMaJI BepOJIT
HOCTb CITHH-~JIHITa OITpe.U,eJIJIJiaCb ITO H3BeCTHOB ~OpMyne 
BH.U,a /I/ 

N l1CT. 

8((.1) = !_ COBn. 
5 ~~ NP,. f-' 

r.u,e N~~~n·~ 'IHCJIO HCTHHHbiX COB~a.u,eHHB B ITHKe Heynpyroro 
pacceJIHHJI cneKTpa cosna.u,eHHH; NP'- 'IHcno Heynpyro
pacceJIHHbiX ITpOTOHOB; f - 3tl><iJeKTHBHOCTb perHCTpaJ.J;HH. 

3neKTPOHHaJI 6noK-cxeMa 6blcTpo-Me.u,neHHbiX cosna-
v v N l1CT • .U,eHHH, C ITOMOIJ.J;biD KOTOpOH npOBO.IJ,HJIHCb H3MepeHHJI COBn. 

H NP,, npe.u,crasneHa Ha puc. I. 0Ha co6paHa Ha ocHose 
pJI.U,a CXeM, OITHCaHHbiX paHee .IJ,JIJI pa60Tbl no O.U,HOMY KaHany 
H3MepeHHB /I/ H ITOCTpOeHa Ha CTaH.u,apTHbiX 6JIOKax, paJ
pa6oraHHbiX B OHJIH. CornacHo cxeMe, 6blcTphlii cHrHan 
C <ll3Y- 30 /~pOHT HapacTaHHJI CHrHana 4 HC/, npOH.IJ,Jl 
CXeMy ~OPMHpOBaHHJI, no.u,aeTCJI Ha BXO.IJ, "CrapT" Tpex 
BpeMJI- aMITJIHTY.IJ.HbiX KOHBepTOpOB. CTOnOBble CHrHaJibl Ha 
3TH KOHBepropbl nocrynaiOT oT speMeHHoro Bhlxo.u.a npe.u.
ycunuTeneii /npoii.u,Jl cxeMy ~opMHposaHHJI/. YKaJaHHbie 

KOHBepTOpbl CJiy)l(aT 3JieMeHTOM OT6opa 6biCTpbiX COBna.u,e

.U,eHHH. CHrHaJibl C BbiXO.U,a BpeMJI- aMnJIHTY .U,HOro KOHBepTopa 
'lepe3 ~OPMHpOBaTeJib no.u,aiDTCJI Ha BXO.U, Me.u,neHHOB CXeMbl 
cosna.u,eHHH /c paJpewaiDIJ.J;HM speMeHeM 100 Hc/. CurRan 
C BbiXO.U,a 3TOH CXeMbi COBITa.U,eHHB OTKpbiBaeT TpH JIHHeHHble 
CXeMbl nponycKaHHJI, Ha BXO.IJ,bl KOTOpbiX, COOTBeTCTBeHHO, 
ITO.U,aiOTCJI npOTOHHble CITeKTpbl C aMnJIHTY.U.HbiX /Me.U,neHHbiX/ 
BbiXO.IJ,OB npe.u,yCHJIHTeJieH. 

lfMnynLCbl OT cxeM nponycKaHHJI, npoii.u,H noporoBLie 
yCHJIHTeJIH, HanpaBJIJIJIHCb Ha aMnJIHTY.IJ.HbiH aHaJIHJa TOp 
Alf-4096, r.u,e 'lepeJ cnen;HaJibHYID KO.IJ.HPYIOIUYIO CHCTeMy 
nocrynanu B paJJIH'IHhle rpynnLI MarHHTHO- JanoMHHaromero 
ycTpoiicTsa /M3Y I aHanHJaTopa, Koropoe pa36Hsanocb Ha 
8 rpynn no 512 KaHanos B Ka)l(.u,oii rpynne/. lfJMepeHue N P' 
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Puc. I. GAoK- cxeMa 6blcmpo- MeOAeHHblX coenaoeHuu. IIY
npeoeapumeAbHblU ycuAumeAb, Gcll - 6bJcmpbiU (JopMupoea-
111eAb, T- A - epeM.R- aMnAumyOHblu KOHeepmop, M - ou(J(Je
peHfiUUAbHbiU oucKpUMUHamop, CII - cxeMa nponycKaHUJI, 
IIC - nepect~emHbiU npu6op. 

H y'leT BKJia.U,OB B COBna.U,eHHe ~OHa CJiy'laBHbiX COBna.u,eHHH 
npOBO.IJ,HJIHCb Ha OCHOBaHHH HJMepeHHB npJIMOrO cneKTpa 
/6eJ oT6opa cxeMoii nponycKaHHJI - eM. puc. I/, HJMepJie
MOro O.IJ,HOBpeMeHHO C noMOIJ.J;biD .u,pyroro aHaJIH3aTOpa. 
3KcnepuMeHTanLHoe speMeHHoe paJpeweHHe cxeMbi oT6opa 
6biCTpbiX COBna.u,eHHB COCTaBJIJIJIO 6 HC. lfJMepeHHJI nposo
.IJ.HliHCb npH TOKe Ha MHWeHb 0,1 7 0,2 MKA. llonpaBKH Ha 
BKJia.U,bl nO.U,COCTOJIHHB C M =0, ±2 BBO.IJ,HJIHCb TaK )l(e, KaK 
B pa6oTe /II/, 

3KCIIEPHMEHTAJihHblE PE3YJihTATbl 

Ha puc. 2,3,4 npe.u,cTaBJieHhl peJynLTaTbl HJMepeHHB 
yrJIOBbiX pacnpe.u.eneHHB ce'leHHJI Heynpyroro pacceJIHHJI 
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'at I I l 'ol' ~"! ~ ~" ~ 
Hf H 

t Ep•2,93 ~'" . • c Epp·2,98 
10 [ J fO 

0 I 0 o. -.--.-..1. .o. 

!·f ~ i·f ~. 
: t Ep·2.93 -'--- j : l Ep ·2.98 . 

0 ~ 0' ' ~ 
~ ~ ro ~ ~ m ~a ~ ~ ro ~ ~ m ~a 

du , 
Puc. 2. Y2A08bte pacnpeoeAeHUJI -L 8 M6/cp u SW) 

dfl 
e %, U3MepeHHbte 8 pe3oHaHcax, npu Ep = 2,93 M3B u Ep = 
= 2,98 M:JB. 3oecb u Ha pucyHKax 3,4 mo'lKU Ha zpa(JuKax -
:JKcnepuMeHmaAbHbte oaHHbte. CnAOUJHbte KpU8bte - pe3yAb
mambt pacl.lema. ,4aHHbte npeocmaeAeHbt 8 c.ij.M. 

:"r--- ~ ~ 

~ * 30 r 

20t-
1 - : . 

(1)20~ ~~ 
t I 1 ! 1 l ~~-~--~ 

10 t + 1 I ! 

t Ep ·3,45 

r • r 
I l I . . 

10 [ . E ·364 

0 ~L_~L_~~~_L~_L~_i~~ 
Q .~~'-~ ...• 

~ .... ~~t~: 
'l:> 10 ~ -

r • . : 

-5 6 r 
~ r 
'l:> f 

't Ep·3,45 j 5 ~ Ep=3,64 

0 ~_L_-~L___o._C:._._j 
2 > 

~ e 
0 L.__.__.L_~.J__~.L.___ --'-~---'-~ 

'0 60 so 100 120 1,0 '0 60 10 100 120 "0 
da , 

Puc. 3. YzA08ble pacnpeoeAeHuJI dJ 8 M6/cp S<e) 8%, 

U3MepeHHbte 8 pe3oHaHcax, npu EP =3,45 M3B u EP = 
= 3,64 M:JB. ,4aHHbte npeocmaeAeHbt 8 c.t~.M. 

8 

t 

' 

.\ 
J 

:::.$2 
0 
(/)-

0; 
"t:l 

-'0 

30 

20 ~ 

f5 

~ 
"'0 10 

5 

Ep = 3,68 

f p= 3,68 

0 L_L_~_L__._~~--L_~J_~_L~~ 
-'0 60 80 100 120 

da , 
Puc. 4. YzA08bte pacnpeoeAeHUJI - d~-

uo 8 

e M6/cp u S<e) 8 

%, U3MepeHHbte 8 pe3oHaHce, npu EP =3,68 M3B. ,4aHHbte 
npeocmaeAeHbt 8 c.ij.M. 

u sepoHTHOCTH cnuu-qmuna B pe3ouaucax npu 3HepruHx 
2,93; 2,98; 3,45; 3,64 u 3,68 M3B. ,lJ,auuLJe npe,IJ;cTasneHLI 
B CHCTeMe IJ,eHTpa MaCC. 

Ha puc. 5,6,7 noi<a3aHLI 3HepreTH'Ieci<ue 3aBHCHMOCTH 
3THX BeJIH'IHH, H3MepeHHbie B HHTepBaJie 3HeprHH 2,9 -
3,75 M3B no,IJ; yrnaMH 93° , 122,6°, 151,5° B 3TOH )Ke cu
cTeMe. B paiioue pe3ouaucos H3Mepeuue 3HepreTH'Ieci<oii 
3aBHCHMOCTH npOBO,IJ;HJIOCb C warOM no 3HeprHH 1,6-4 K3B 
j,D;nH Y3I<Hx pe3ouaucos/ u 4-8 K:JB ,D;JIH wupoi<ux. B,IJ;anu 
OT pe30HaHCOB H3MepeHHH npOBO,IJ;HJIHCb C warOM 10-20 K3B. 
B I<a'leCTBe I<OHTponLuoro onLITa, ,IJ;JIH nposepi<H MeTO,IJ;HI<H 
O,IJ;HOBpeMeHHOrO H3MepeHHH no TpeM cnei<TpOMeTpH'IeCI<HM 
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50 

* 40 V). ,,,, eP. ·93° 

30 

20 

12 
Oo 

eP. =93° 

~ 
"' "0 8 

4 

2140 2.1110 3.020 3.4011 

Puc. 5. 3HepzellluttecKa.R 3aeucuMOCIIIb 

... 

l500 3.100 

da 
_P_ 

dfl 

I I ! 

.voo E 

e M6/cp u S(O) 

8 %, U3MepeHHQJf noo YZAOM 93° 8 C.(#.M. 30eCb U Ha pu
cyHKQX 6,7 IIIO'lKU Ha zpa(JuKe- 3KcnepuMeHIIIQAf>Hble oaHHble. 
CnAOWHble Kpuet>re - pe3yAt>lllalllbl pac'lellla. 

KaHaJiaM, a TaK>Ke )l.JIJI )l.ODOJIHHTeJibHOH KaJIH6pOBKH 3Hepre

TH'IeCKOH WKaJibl, npoBe)l.eHO H3MepeHHe yrJIOBOH H 3Hepre-

da , 
TH'IeCKOH JaaucuMocTeH -on- H S<tJ) .D.JIJI peaKUHH 
24

Mg(pp 'y) 24 Mg a paifoHe pe3oHaHca E P =2,41 M3B, 
H npoae)l.eHo cpaaHeHue c peJynhTaTaMH pa60Tbi /1,2/,)J,aH

Hble HaCTO.IIJUeH pa60Tbl DOJIHOCTbiO COBDaJIH C ony6JIHKOBaH

HbiMH. 3TO DO)l.TBep)l.HJIO TOT cPaKT, 'ITO HCDOJib3yeMaJI HaMH 

MeTO)l.HKa B3MepeHHH npHBO)l.HT K npaBHJibHbiM 3KCDepu

MeHTaJibHbiM peJyJibTaTaM. llpe)l.CTaBJieHHble Ha pucyHKaX 

yrnOBble H 3HepreTH'IeCKHe 3aBHCHMOCTH Ce'leHHJI Heynpyro

ro pacceJIHHJI a M6/cp HOPMHpoaaHbl no )l.aHHbiM pa6oTbl 11/. 

llorpewHOCTH HJMepeHHH S((J) - cpe.IJ.He KBa.IJ.paTH'IHble, 6e3 

y'leTa CHCTeMaTH'IeCKOH norpeWHOCTH B onpe)l.eJieHHH 3cP

cPeKTHBHOCTH perucTpauuu y -KaaHTOB. Hx aenH'IHHbl He 

npeablwaroT 511/o a pe3oHaHce H 10 -:-1211/o - BHe ero. Cpe.IJ.HHe 

10 

eP, -122.6° 

1 I I ! 
10 

o~~~~~~~~~~~~~~~~~~~~~~~~~ 

c: 72 t 
~ ~ eP. =122.6° 

1::l B 

4 

2.940 2980 3.020 3.400 3.500 3.600 J.loo E 

da , 
Puc. 6. 3uepzellluttecKa.R 3aeucuMOCIIIb "di'f e M6/cp u S((}) 

8 %, U3MepeHHQJf nOO YZAOM 122,6°, 8 C.(#.M. 

KBa)l.paTH'IHble norpeWHOCTH DpB onpe)l.eJieHHH 
da , 

p 

dfl 
He 

npeBbiWaJOT 1 o/o H Ha pucyHKax He npHBe)l.eHbl. llorpewHOCTb 

da , 
_ _L 

dfl 
HOpMHpOBKH COCTaBJIJieT -711/o. 

Ha 3THX >Ke pucyHKax cnnowHoH KPHBOH ')603Ha'leHbl 

pac'leTHble 3Ha'leHHJI yrJIOBOH H 3HepreTH'IeCKOH 3aBHCH· 

da , 

MOCTeii: -arr- H S((j), nony'leHHbiX no pe30HaHCHOH TeopHB 

C y'leTOM BJIHJIHHJI COCe)l.HHX pe30HaHCOB /He 6onee Tpexj 

no nporpaMMe H MeTO;J;HKe, OnHCaHHOH paHee / 6/. llOJIHble 

WHpHHbl r, 3Ha'leHHJI KOTOpbiX npHBe)l.eHbl B IIIQ6AUI.#e, B3JITbl 

H3 pa6oT /
12

-
15

/. llpH paC'IeTaX npBHBMaJIOCb, 'ITO Llr= 0. 
B llla6Au(#e .D.aHbl TaK>Ke pac'leTHhle 3Ha'leHBJI nap.u;uanbHbiX 

WHpHH H HX norpeWHOCTeH npH Bbl6ope J7T )l.JIJI Ka>K)l.Oro pe-

11 



~ 4o t eP. = 151.5° 
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12 

~ 8 
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2.940 2.980 3.020 3.400 3.5oo 3.600 3.700 E 

Puc. 7. 3Hepzemu'lecl<a.R 3a6UCUMocmb 
da ' 
_jl_ 
d(! 

6 %. U3M epeHHUJI noo Y2AOM 151' 5° ' 6 c. ij. M. 

6 M6/cp 8<0) 

30Hauca. H3·3a oTcyTCTBHJI a nuTepaType ua.u.e)KHbJX .u.au

HhiX no onpe.u.eneHHIO norpeiUuocTeu B onpe.u.eneuuu l""p 
0 

, 

pac'leT t1r P 'L bh npuse.u.eu B npe.u.nono)KeHHH, 'ITO t1Ip
0
=0. 

B 3TOH CBJI3H yKa3aHHble B ma6AUije OIUH6KH npe,IJ,CTaBJIJilOT 
MaKCHMaJILHO B03MO)KHbJe BeJIH'IHHbl. 

0TMeTHM, 'ITO ecnu .u.nH pe3ouaucos npu Ep =2,98 M3B 

H E =3,68 M3B TeopeTH'IeCKHe 3aBHCHMOCTH p 

da , * H 8(0} 

YJJ.OBJieTBOpHTeJILHO COrJiaCylOTCJI C 3KCnepHMeHTaJILHhiMH, 
TO .u.nH pe3oHaucos npu 3HeprHJIX 2,93; 3,45; 3,64 M3B 
TaKoro cornacuJI nony'IHTL ue y.u.anocL. XopoiUee onucauue 

da , 
p 

d(!- llpHBO,IJ,HT K Hey,IJ,OBJieTBOpHTeJILHOMY OllHCaHHlO 8(0) 

u uao6opoT. B 3TOH CBJI3H npe.u.cTaBJieHHhle a ma6Auije 
napuuaJILHhle WHpHHhl ,IJ,JIJI 3THX pe30HaHCOB onpe,IJ,eJieHLI CO 

12 

I 
E-t 

~ 
:JO 
~ ... ~ 

:.: 

r-.~~ 
:.; 

H 

~ 
<i 

><.""

"' r-. 

0 

.... 
"" 
"' r-. 

~ 

.1? 
lO 

<i 
i1 
lO 

II 
~'"'J_ 

J:!. r-."'" 
~ r-.'*" * 

• lO co 

~i{ ~~ 
•0 0 N 

II 'it II II 

* lO N N 

ii~t 
M N. 0 

II II 

~ ~ ~ .... ~ ~ r-~ ~~ ;~ 
r-. ~ r-.'*" r-.... r-. ;- r-."' r-. "t' ~ r-. ~ 

NN C') Nf... 
.. .. .. U') .. .. 

~ ~ +'t ~~ g i ~ ~ ~ 
HH~OCO •<nHOO 

u'if'lf II II II 

::(.-.~ ~~-~~ ~lr\ri ~.:: 
O~~~Nn~c..NUN 

r-. r-. r-. r-. r-. r-. r-. r-. r-. r-. 

H 

0 

...... 
~ 

~ 

H 

...... 
lO 

co 
C') 

N 
C') 
H 

...... 
lO 

"!. 
0 

r-. ~ ~-~ 
:.; ~ 

~ 
0 
lO 8 

~ 
0 
lO 
H 

...... • ~ 

"' ....., 

rz:lx~ 

O...;:tl 
rz:I:J 

....... •. 
~ 

l'! 
"' 

~ 
lO 

~ 
N 

...... • ~ 
~ 
lO 

~ 
H . 
lO 

lR 
N 

N 

...... • ~ 
+ 
~ 
lO 

0 co 
lO 

lO 

~ 
C') 

+ 
~ 
C') 

~ 
lO 

• <.D 

C') 

• 

...... • ~ 
+ 
~ 
C') 

~ 
lO 

~ 
C') 

0 . 
II> 
E-< ::;-, .g 

l 
0 

I 
"' 0 
0 

ll1 

a 
Ol5l 

~ 
g 

~ 
Ill 

ill 
~ 
~ g. 
0 

12 ~ 
11 a 

....... II> 

__. .. "' 
':;-'=; .j';j 

~ 
(0 
:.:: ... 

---' :.; 

~ 
0 

ro i 
~ ~ 

co 

J & 
* 
H N 

13 



3Ha1.fHTeJihHhiMH owu6KaMH. YKaJaHHoe Hecornacue Haxo.n;HT 

CBOe OTpa:>KeHHe H B pe3yJihTaTaX pacl.feTOB 3HepreTH1.feCKHX 

do-, 
p 

dD 
3aBHCHMOCTeH H S(8) B paiioHe yKa3aHHhiX pe 30HaH-

COB. llo-BH,L(HMOMy, 3TH paCXO:>K.L(eHHJI CBJI3aHhl C TeM, l.JTO 

pe30HaHChl He JIBJIJIIOTCJI ,L(OCTaTOl.fHO H30JIHpOBaHHhiMH, H 

Heo6xo.n;uMo Yl.fHThiBaTh BJIHHHHe npHMoro npouecca BJaHMo

.n;eiicTBHH. KaK y:>Ke yKa3hiBanoch, H3- 3a 6onhworo napa

MeTpa .n;eciJopMaiJ,HH (3 aHaJIH3 He MO:>KeT 6hiTh llpOBe,n;eH 

MeTO.L(OM HCKa:>KeHHhiX BOJIH. B03MO:>KHO, l.fTO yl.feT 3TOrO 

B3aHMO,L(eHCTBHJI, B paMKaX MeTo,n;a CBJI3aHHhiX KaHaJIOB, 

cy111,ecTBeHHO ynyl.fWHT cornacue c 3KcnepuMeHTOM. 

ABTopw npuHOCHT 6naro.n;apHoCTh B.r.TuwuHy 3a no

Jie3Hhie o6cy:>K.n;eHHH u M. B .CaaeHKOBOH Ja noMOII1,h B pa6oTe. 

JIHTEPATYPA 

1. roAy6ee C.JI. u op. JIC/J, 1975, 21, 251. 
2. Golubev S.L. e.a. Phys.Lett., 1975, 53B, 445. 
3. Litherland A.E. e.a. Phys.Rev., 1956, 102, 1. 
4. Dyray J.K. e.a. Phys.Rev., 1972, 6, 792. 
5. Jouner W. T. Phys.Rev., 1962, 128, 2261. 
6. BaH Cb1H IJaH u op. OHJIH, P10-10340, ,ll,y6Ha, 1976. 
7. CoKOAOB C.H., CUAUH ll.H. OHJIH,,ll,-810,,ll,y6Ha, 1961. 
8. Tamaki Nojiri and Hinako Toyama. Jounr. of the 

Phys.Soc. of Japan, 1974, 37, 1479. 
9. Thompson W.J. Nucl.Data Tables, 1969, A6, 129. 

10. BaH CbJH IJaH u op. OHJIH, P15-10437, ,ll,y6Ha, 1976. 
11. Kolata J.J., Galonsky A. Phys.Rev., 1969, 182, 

1073. 
12. Litherland A.E. e.a. Phys.Rev., 1956, 102, 1. 
13. Endt P.M., C. Vander Leun. vol A214, 1973. 
14. BaAuep A.K., CmopuJKKO B.E., llonoe A.H. )1(3TC/J, 

1963, 44, 53. 
15. CmopuJKKo B.E., llonoe A.H. YKp.~u3.JICYPHaA, 1964, 

111. IX, 1283. 

14 

PyKonuch nocTynuna B H3.n;aTeJihCKHH oT.n;en 

24 «Peapam1 1977 ro.n;a. 

HeT ~H rrpo6e~oB B BarneH 6H6~HoTeKe? 
Bbi MOJKeTe llOJIYl.IHTb no llOl.!Te nepel.IHCJieHHble HHJKe KHHf'H, 

ecJJH OHM He Ob!JIH 3aKa3aHbl paHee. 

16·4888 

,L\10·6142 

.LJ.l3·62l0 

.LJ.l-6349 

P2-6762 

.LJ.-6840 

13-7154 

.LJ.2-716l 

.LJ.oJHMeTpHA HJnyqeHHB H ~H3HKa Ja· 
II.IHTbl ycKopHTeneti JapA)I(eHHWX qac· 
THU . .LJ.y6Ha, 1969 . 

Tpy.!lbl Me)I(.!IYHapO.!IHOro CHMnOJHyMa 
no sonpocaM asToMaTH3aUHH o6pa6oT· 
KH .!laHHbiX C nyJblpbKOBhiX H HCKpOBbiX 
KaMep . .LJ.y6Ha, 1971. 

Tpy.!lbl VI Me)l(.!lyHapo.r~Horo CHMno
JHyMa no A.!lepHoB JneKTPOHHKe. Bap
wasa, 1971. 

Tpy.!lbl IV Me)I(.!IYHapo.!IHOB KOH~epeH· 
UHH no ~H3HKe BbiCOKHX JHeprHB H 
CTpyKType A.!lpa . .LJ.y6Ha, 1971. 

P.M.Mypa.!IAH. ABTOMO.!IellbHOCTb B 
HHKJll03HBHbiX peaKUHliX. JleKUHll, npo· 
quTaHHaA ua UIKone MOllO.!IbiX yqeublx 
no ~HJHKe BbiCOKHX :mepruti. CyxyMH, 
1972. 

MaTepuanbi I I Me)l(.!lyHapo.r~Horo CHM· 
noJHyMa no ~HlHKe BbiCOKHX 3HeprHB 
H JneMeHTapHbiX qacTHU. UITp6cKe 
nneco, l.fCCP, 1972. 

fiponopuuouanbHble KaMepbl. .LJ.y6Ha, 
1973. 

HenoKanbHble, uenHHeBHble H Hepeuop· 
MHpyeMble TeopHH nonA. AnywTa, 
1973. 

.LJ.l,2·74ll fny60KOHeynpyrae H MHO)I(eCTBeHHble 
npoueccbl . .LJ.y6ua, 1973. 

.LJ.l3·7616 

Pl,2-7642 

.LJ.l0-7707 

Tpy.!lbl VII Me)I(.!IYHapo.r~uoro cuMno
JHyMa no ll.!lepuoti JneKTpOHHKe. By.r~a
newT, 1973. 

Tpy.!lbl Me)I(.!IYHapO.!IHOB WKOllbl Mono· 
.!lbiX yqeHbiX flO ~HJHKe BbiCOKHX 3Hep· 
ruti. foMenb, 1973. 

CoBemaHHe no nporpaMMHpoaaHHlO H 
MaTeMaTHqeCKHM MeTO.!IaM peWeHHA 
~HJHqecKHX Ja.!laq . .LJ.y6Ha, 1973 . 

.LJ.l,2-778l Tpy.!lbl Ill Me)I(.!IYHapO.!IHOro CHMno· 
3HyMa no ~H3HKe BbiCOKHX JHeprHfi 
a JneMeHTapHbiX qacTHU. CuuaA, 1973. 

250 CTp. 2 p. 64 K. 

564 CTp. 6 p. 14 K. 

372 CTp. 3 p. 67 K. 

670 CTp. 6 p. 95 K. 

Ill CTp. l p. 10 K. 

398 CTp. 3 p. 96 K. 

173 CTp. 2 p. 20 K. 

280 CTp. 2 p. 75 K. 

507 CTp . 5 p. 66 K. 

372 CTp. 3 p. 65 K. 

623 CTp . 7 p. 15 K. 

564 CTp . 5 p. 57 K. 

478 cTp. 4 p. 78 K. 


