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1. BBE,[IEHHE 

HacTOR~aR pa6oTa RBnReTcR nPDADnmeH~eM ~ccneAOBaH~A yrnoe~x 
~ 3HepreT~4eCK~x aae~c~MocTeA ce4eH~R ~ eepoRTHOCT~ npo~ecca 

cn~H-ct>n~na e peaK~~Rx X ( p,p 'y ) X np~ 3Hepr~Rx HaneTaiO~~x 

npoTOHOB 1-4 M3B c ~enbiO nony4eH~R cneKTpocKon~4ecKoA ~Hct>opMa
~~~ 0 COCTORH~RX COCTaBHbiX RAeP, o6paay10~~XCR B 3T~X peaK-
~~RX 11- 51. KaK noKaaaHo e pa6oTe 131, AnR npae~nbHoro on~caH~R 
3HepreT~4eCKoA aae~c~MocT~ eepoRTHOCT~ npo~ecca cn~H-ct>n~na np~ 

pe30HaHCHOM paCCeRH~~ He06XOA~MO Y4~T~BaTb BKnaA CI>OHOBOrO He
ynpyroro pacceRH~R. np~POAY 3TOrO CI>OHa onpeAenRIOT ABa MexaH~3Ma 
B3a~MOAeACTB~R: OA~H ~3 H~X MOmHO OTHeCT~ K npRMOMY MeXaH~3My, 
BTopoA - K en~RH~IO peaoHaHcoe, pacnonomeHHbiX B np~neraiOUl~X 

K ~ccneAyeMoA o6nacTRX 3Hepr~~. 3To en~RH~e aae~c~T oT OTHowe
H~R cpeAHeA W~p~H~ pe30HaHCOB K CPeAHeMy paCCTORH~IO MemAy H~M~ 
np~ AaHHOA 3Hepr~~. np~ ManoM 3Ha4eH~~ 3TOrO OTHOWeH~R BeCb CI>OH 
MomeT 6~Tb OTHeCeH K npRMOMY MeXaH~3MY B3a~MOAeACTB~R/3/,QAHaKO 
on~caH~e ct>oHoeoro npo~ecca yKa3aHHbiM~ e~we MexaH~3MaM~ eaa~Mo
AeAcTB~R B paMKax cy~eCTBYIO~~X TeOp~A He BCerAa B03MOmHO. 3To 
CBR3aHO C TeM, 4TO on~caH~e npRMOrO MeXaH~3Ma B OaMKaX 60PHOB
CKoro np~6n~meH~R ~cKameHH~x eonH ~n~ CBR3aHH~x KaHanoe np~ 
Man~X 3Hepr~RX npOTOHOB TeOpeT~4eCKH He 060CHOBaHO, a np~ OnHca
H~~,OCHOB~BaiO~eMCR Ha Bn~RHH~ PRAa 6n~3nema~~X pe30HaHCOB,Heo6xo
A~MO pacnonaraTb noAPo6HoA cneKTpocKon~4ecKoA ~HCI>OpMa~~eA o6 3T~x 
pe30HaHcax, 4TO He ecerAa B03MOmHO. B 3TOA CBR3~ eA~HCTBeHHOA 
B03MOmHOCTbiO AnR npaeHnbHOrO B~4~CneHHR CI>OHa OCTaeTCR era an
npOKC~Ma~~R CI>YHK~~eA OT 3HeprH~ H yrna. TaKOA nOAXOA HCnOnb-
30BanCR B HaCTOR~eA oa6oTe, rAe ~ccneAYIOTCR yrJlOBaR ~ 3HepreTH-
4eCKaR aaBHC~MOCT~ Ce4eH~R Heynpyroro pacceRHHR ~ eepORTHOCT~ 

cn~H-ct>mma e peaK~~H 26 Mg (p, p' y) 26 Mg e ~IHTepeane 3Hepri-1A 
3,0 +3,2 M3B ~ rAe ct>oHoeoe pacceRHJ.1e annpoKC~M~pyeTcR paano
meH~eM no KOC~HyCaM KpaTH~X yrnoB He 3aB~CR~eA OT 3Heprl-1~ aM
nni-1TYA~ pacceRHI-1R. Ko3CI>CI>I-1~~eHTbl 3Toro paanow.eH~R HaPPAY c napa
MeTpaM~ ~ccneAyeM~X pe30HaHCOB HaXOAHni-1Cb B peaynbTaTe cpaBHe
H~R 3Kcnep~MeHTanbH~X 3HepreTJ.14eCKHX J.1 yrnOB~X 3aB~C~MOCTeA 

ce4eH~R ~ eepoRTHocT~ npo~ecca cn~H-ct>n~na c TeopeTH4eCK~M onJ.1-
caH~eM no MeTOAY Ha~MeHbW~X KBaApaTOB. AHanorH4HOe on~caH~e 
npoeeAeHO ~ AnR peaK~~~ 24 Mg (p, p 'y) 24 Mg, 3Kcnep~MeHTanb Hble 
AaHH~e no KOTOpoA ony6n~KOBaHbl paHee /2/, ,[\nR 3TOA peaK~H~ He 
YAanocb nony4~Tb YADBneTeop~TenbHOro cornac~R 3Kcnep~MeHTanbH~x 
AaHH~x c pac4eTH~M~ ~a-aa Hey4eTa ct>oHoeoro Heynpyroro pacceR-
H~R. 
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2. METOAHKA PAC4ETA 

B cny4ae pacceftH11ft npoTOHOB Ha 4eTH0-4eTHOM ft.Qpe c eoa6y~
,qeHI1eM COCTOftHI1ft 2i B CI1CTeMe KOOp.QI1HaT C OCb~ Z, HanpasneHHOH 
nepneH,QI1KYJ1ftpHO nJ10CKOCTI1 peaK1.111H,aMnJ111TYAa npOI.IeCca 11MeeT 
Bl1,q/12/: 

<2.Ms.ib.mib IJM>xYe e (...1I.,o)xYe (..U-,O>Se J . 
&m a 2 bmfb 2 & fb lb 

/1/ 

CyMMI1pOBaHI1e npOBO.QI1TCft no J , f , j b , mo 11 m o r ,qe \{ -
II. '& 'b' II. 

BOJlHOBOe 411CJ10 .QJlft HaJleTaiOUieH 4aCTI1l.lbl: f & m f fb m f ll - op611-
TaJ1bHble MOMeHTbl 11 11X npoeK1.11111 Ha OCb Z Hane\a~~el1 11 pacceftHHOH 
4aCTI11.1 COOTBeTCTBeHHO; j b m ib - nOJlHbiH MOMeHT pacceftHOH 4aCTI1l.lbl 
11 ero npoeK1.111fl; m~~. mb M B - npoeK1.111fl cn11Hos HaneTa~~eH 4aCTI1-
I.Ibl, pacceftHHOH 4aCTI1l.lbl 11 KOHe4HOrO fi,Qpa-MI1WeH11; J,M - nOJlHbiH 
MOMeHT COCTaBHOH CI1CTeMbl 11 ero npoeK1.111fl; Sf J o · -

II. • t b .Jb 
MaTPI11.1a paccefiHHft; 0 - yroJl B nJlOCKOCTH peaK1.11111 Me~,qy Hanpas-
JleH11ftMH HaJleTa~~eH 11 paCCefiHHOH 4aCTI11.1. np11 HaJ11141111 $OHOBO
ro 11 pe30HaHCHOro pacceftHHft S-MaTPI1LIY MO~HO npe,qcTaBI1Tb B BI1,Qe 
cyMMbl s -MaTPI1Libl $OHOBoro npollecca <II s 11 R s-MaTP.HI.Ibl pe30HaHc
HOro paccefiHI1ft /B BH,Qe $OPMYJ1bl 6peHTa-811rHepa//6 /: 

sJ =<llsJ + RsJ /2/ 
r,qe i ¢v .. 

A 'blb 

/3/ 

3,qecb ER- 3Hepr11ft pe30HaHca; rR- nOJlHaft WI1PI1Ha; rpOfRJR- WI1-
PI1Ha o6pa30BaH11ft COCTaBHOrO ft,Qpa; r p 'f j - nap411aJ1bHaft 

w b b J 0 Wl1pi1Har pacna,qa pe30HaHCa B BbiXO.QHOI1 KaHaJl; R t R - Cni1H 11 op-
611TaJ1bHbiH MOMeHT pe30HaHCa. no,qcTaBJlftft S -MaTPI1LIY B B11,Qe CYMMbl 
$OHOBOrO 11 pe30HaHCHOrO pacceftH11ft B Bblpa~eHI1e .QJlft aMnJ111TY.Q /1/, 
nony4aeM 

Msmbm& <11 Msmbm& R- Msmbm& 
F = F + -... = 

<II Msmbm& 2rri /4/ 
= F - k ~ P . <_ ~e 1/2m~~.IJRMI(<~me 1/2mbl' 

& JRfR"bJbiDfRIDfb R b 

rr rr R JR 
jb ml. ><2,Mb j' m j' I JRM_ > v~ ...mo (- ,0) Yp (- 0) s 0 0 b b b '""R [K __ 'R 2 limb 2' 'RJRLbjb 

/51 

2 

Paano~eHI1e $oHOBOH aMnni1TYAbl <II F no KOCI1HycaM KpaTHbiX yrnos 
C y4eTOM TOJlbKO nepBbiX .QBYX 4JleHOB 11MeeT CJ1eAYIOUII1H BI1,Q: 

<IIFMBm&lllt> 2rr Mslllamb Msmamb .. --g-:-- (A + B Cos 0 ) , 
II. 

Ms rna mb 
r,qe K03$$111.111eHT 8 He Hapywaft 06~HOCTI1, MO~HO 
C4HTaTb Be~eCTBeHHbiM. Ha OCHOBe Bblpa~eHI1ft /5/ MO~HO nOKa3aTb, 

Msmamb 
8

Msmamb 
4TO K03$$H1.111eHTbl A 11 .QJlft pa3J1114HbiX 
3Ha4eHHH M B , ma 11 fib He ftBJlft~Tcft He3aB11CI1MbiMI1, a YAOBJleTeopfi~T 

COOTHOWeHHftM 

B -Ms -ma -m~ 
/6/ 

TaKHM o6paaoM, ecn11 C411TaTb, 4TO ecft aaB11CI1MOCTb $OHOBOH aMnni1-
TYAbl OT 3HeprHI1 3aKJ1~4eHa B MH0~11TeJ1e 1/ka,TO AJlfl annpOKCI1Mal.ll111 
$OHOBOrO paccefiH11ft .QOCTaT04HO nftT11 KOMnJleKCHbiX K03$$111.111eHTOB 

MB ll).IDb MB m mb 
A 11 nftTI1 ee~ecTBeHHbiX K03$$111.111eHTOB B a . Ce4eHI1e 
da I d{} 11 eepoftTHOCTb npo4ecca cn11H-$1111na S(8) np11 ebl6paHHOM HaMI1 

HanpasneH1111 oc11 Z Bblpa~a~TCft 4epe3 aMnJ111TY.Qb1 FMsmambcne,qy~~I1M 
o6pa3oM: 

171 

Ha cpasHeHI1fl no MeTo,qy Hai1MeHbWI1X Kea,qpaToe 3Kcnepi1MeHTaJ1bHbiX 
pe3yJ1bTaTOB C TeopeTI14eCK11MI1 paC4eTaMI1 no $OpMyJ1aM /1/-/7/ C 
napaMeTp113a411eH nap411aJ1bHbiX WI1PI1H, nOJlHbiX W11PI1H, $a3, K03$-

Ms rna mb Msm mb 
$11411eHTOB A 11 B a , a TaK~ 3Heprl111 peaoHaHca ER 
MO~HO noJ1y411Tb 3Ha4eHI1ft npOI13BeAeH11H X f b j b = rp OfR J R rp 'j b f b · 

Ec1111 npe,qnono~I1Tb, 4TO pacna,q peaoHaHcoe npoi1CXOAI1T TOJlbKO eo 
BXO.QHOM 11 11CCJ1e,qyeMOM KaHaJlaX peaK1.11111, TO nap1.111aJ1bHble Wl1pi1Hbl 
pacna,qa y,qoeneTeopfi~T ypasHeH11~ 

0TC~Aa, HCXOAfl 113 3Ha4eHHH Xf~ j b , 

WHP11H 

r. '" . p 'b lb 

/8/ 

MO~HO nOJ1Y411Tb ABa Ha6opa 

/9/ 
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rAe rpoJR~R HBnHeTCH OAH~M ~3 peweH~A ypaeHeH~H 
R 

rPo JR rR <r - rPo JR eJ = ·I, Xebjb 
Jb'b 

/10/ 

3. METOAHKA 3KCnEPHMEHTA 

MeTOA ~3MepeH~H yrnoeoA ~ 3HepreT~4ecKoA aae~c~MOCTeA eepOHT
HOCT~ npo~ecca cn~H-~n~na xopowo ~aeecTeH ~ noApo6Ho on~caH 
e pa6oTe 171·0H ocHoeaH Ha ~3MepeH~~ 4~cna coenaAeH~A Heynpyro 
pacceHHH~X npOTOHOB C B036ymAeH~eM nepeoro COCTOHH~H 2+ C 
KBaHTaM~ E2 -nepeXOAa 2+.. o+, lltCnycKaeM~M~ nepneHA~KYilRPHO nnoc
KOCT~ peaK~~~. Pa6oTa npOBOA~nacb Ha 3neKTpOCTaT~4eCKOM yCKOp~
Tene 3f-5 OH~H. M~weH~ nony4an~~tcb nyTeM Han~neH~R ~aoTonoe 
24Mg/c o6ora~qeH~eM 99,1%/ ~ 26Mgj87%/ Ha TOHK~e I -15 MKr/cM 2/ 
nneHK~ yrnepOAa. noTep~ 3Hepr~llt npOTOHOB B M~WeHRX COCTaBllRll~ 
oKono 4 K3B. Paa6poc no 3Hepr~~~~ ny4Ka nocne npoxomAeH~R M~we-
H~ - 2 K3B. 4~cno 4aCT~~. naAa~~q~x Ha M~weHb, onpeAenRnocb 
nocpeACTBOM ~3MepeH~R aapRAa c noMOtqb~ ~~n~HApa $apaAeR, ycTaHoe
neHHoro aa M~weHb~. PacceRHH~e npoToH~ per~cTp~poean~cb OAHO
epeMeHHO nOA TpeMH yrnaM~ noBepXHOCTH0-6apbepHbiM~ KpeMH~eBbiM~ 
AeTeKTOpaM~ C paapeweH~eM -30 K3B /AllH 4aCT~~ C 3Hepr~eA 
5,49 M3B/; y -KeaHT~ per~CTP~poean~cb $oTOYMHom~TeneM $3Y-30 
c Kp~cTannoM NaJ paaMepoM 50x6o MM. 3HepreT~4ecKoe paapeweH~e 
AeTeKTopa AfiR Ey =1,27 M3B OT y-n~H~~ 22Na COCTaBnHno -10%. 
1').&..&. ............... - •• ---· ---··----· .... - .. 
''·"·+''+'-(\.lf'II.IIIU\,;IU tJVI f'l-ltJOL.Iji"'IYI y Ht:::lt::I"\IUIJUM UII1Jt:::l-\t:::JU1Jidl..b .. :H\t...llt:::IJY1Mt:::M-

TanbH012~3neKTPOHHaR 6noK-cXeMa 6~cTpOMeAneHH~X coenaAeH~A, C 
noMOtqb~ KOTopoA ~3MepRn~cb da/ dO ~ 8(0) on~caHa paHee /2/, Bpe-

' MeHHOe paapeweH~e CXeM~ COCTaBnHfiO 6 HC. nonpaeK~ Ha BKfiaA~ 
nOACOCTORH~A C M =0, .:!:_2 Y4~T~Ban~Cb TaK me, KaK B pa6oTaX /2-4/, 
Ha6n~AaeMaR eepoHTHOCTb npo~ecca cn~H-$n~na onpeAenRnacb no $op
Myne 

N"CT. 
COBn. 2 /11/ 8(0,E) 

5 N , E 
"CT. P rAe Ncosn.. - 4~cno ~cT~HHbiX coenaAeH~A e n~Ke Heynpyroro 

pacceRH~R; Np•- 4Mcno Heynpyro pacceRHH~x npoToHoe; f- 3$
$eKT~BHOCTb per~cTpa~~~ y-KBaHTOB B $OTOn~Ke. 

4. PE3YnbTAT~ H3MEPEHH~ H 06CY~AEHH~ 
A. PeaK~~R 24Mg (p,p'y)24Mg 

YrnoeaR ~ 3HepreT~4ecKaR aaa~c~MOCT~ ce4eHMR Heynpyroro pac
ceHH~R ~ BepOHTHOCT~ Cn~H-$n~na yKa3aHHOA peaK~~~ ~3y4anMCb 
e pa6oTe/2/, rAe OTMe4anocb, 4To np~ Hey4eTe npRMOro npo~ecca 
eaa~MoAeAcTB~fl cpaeHeH~e 3KCnep~MeHTanbHbiX AaHHbiX dap '/dO ~ 

8(8) C pac4eTHbiM~ 3Ha4eHIItRM~ He np~BOA~T K YAOBfieTBOp~TefibHOMy 
peaynbTaTy. Xopowee on~caH~e Yrnoe~x ~ 3HepreT~4eCK~x aae~c~-

"/{\ 
1 t I 

10 ---------

PHc. 2. YrnoBbJe pacnpeAeneHHH 
da • 
~' B M6/cp /nesaH qaCTb 

rpaclmKa/ H 8(8) B % I npasaH 
qacTb rpa~HKa/ peaK~HH 

24 Mg (p,p 'y) 24Mg, HSMep<>H-
HbJe B pesoHaHcax npH EP, pas
HOM 2,86; 2,91; 3,31; 3,34; 
3,53 MsB B CHCTeMe ~eHTpa Mace. 
YrnbJ no OCH a6c~HCC - B TOH JKe 
CHCTeMe. CnnomHaH KpHBaH Ha 
rpa~HKe - pacqeT~e sHaqeHHH, 
nyHKTHpHaH - pacqeTHbJe 3HaqeHHH 
~oHosoro npo~ecca. 

PHc.I.3HepreTHqecKaH saBHCH
MOCTb ~- /B M6/ Cp/ peaK~H 

dO 
24Mg (p,p'y) 24Mg, HSMepeH-
HaH llOA yrnoM 151° B CHCTeMe 
~eHTpa Mace /BepXHHH rpa~HK/. 
llocneAyw~e rpa~HKH - sHepre
T~eCKHe saBHCHMOCTH 8(0) 
B % , HSMepeH~e llOA yrnaMH 
93°,122° H 151° B 3TOH JKe CH
CTeMe. CnnomHaH KPHBaH Ha 
rpa~HKe - pacqeTHbJe sHaqeHHH; 
llYHKTHpHaH - pacqeTHbJe SHa
qeHHH ~oHosoro npo~ecca, 
Ep npeACTaBneHbJ B CHCTeMe 
~eHTpa Mace. 

dO/dO f:::J-.-r • E •2.86 

.~ 
' 

• 2 -------------

d&/ds:l 
I 

50 tOO 1SO 9 

·~ 

"' e d6/d·s 11 E•3.34 

12 § 0 

I I . ------ - - -
50 "' 9 

~B:l 
so 100 tSO 9. 

.. ..8 
5

::l~e.281 
" ., ------------

.. ... 8 

s·t. 
E•ll1 

1S~ 
10 ,-." I 

'-~ 
.. ... ... 8 

... 8 

MOCTeA da/ dO np~BOA~T K HeYAOBneTBOP~TenbHOMY Ool~CaH~~ cn~H
$nlltna ~ Hao6opoT. Y4~Tb1BaR sTo, e HaCTOR~qeA pa6oTe np~~tBeAeHo 
HOBOe on~caH~e AaHHbiX pa60Tbl/2/ MeTOAOM, on~CaHH~M B pa3Aene 2 
HaCTORtqeA pa60Tbl. np~4eM, TaK me KaK ~ B pa6oTe/2/, Kp~Tep~eM 

~~:~==~b=~~:n~~:n~~::oc~=c~e::~:~~=a4e~~~ ~A!K~n~p~:~~~a~~:::~ 
m-n 
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Ta6nm~a I 

H Ep, MaE JJf r, KSB r KaB r p' -R • nn Po' 
' Jl 

I 2,86[8) 3/2+ f8l 6,7:0,2 0,2:0,0! rO,I/2=3,36:0,34 

r2,312=2,85:0,30 

r2 ,512=0,II:0,o8 

r4,7; 2=0,I6:0,0I 

2 2,9I[8 ) 5/2+ f8 l 30,8!5 0,8:0,3 rO,I/2=0 • :0,08 

r2,3/2=I,45:0,2 
r2,5/2=2I ,9!6 
r2 ,712=6,6I:0,4 

r4,9/2=0• :0,2 

3 3,3I(8 ) 5/2+ (8) I07:t9 0,84:0,!0 rO,I/2=23,4:t7 

r 2,3; 2=2,95:ti,5 

r 2,5; 2=65,3:t9 

r 4,712=I4,o:t4,8 

-~-

r 4 912=o,64:0,7I 
' ' 

4 3,3418] 3/2+ [8) I42:t4 12,4:0,6 r 0 , 1 ; 2=55:t3 

r2,3/2"'04!6 

r2,5/2=I7:ta 

r4,7/2=2:t3 
5 3,53181 3/2+ (8) 6 :t 0,5 1,3:0,3 r 0 , I/2=2,2:0 ,3 

r2 ,312=2,3:0,3 

r 2; 5; 2=o, I 4:0, 3 

r4,7/2= 0 

E p- 3HeprHR HaJieTaiOIIIHX npoTOHOB B cHcTeMe ~eHTpa Mace, 1 -
llOJIHaR lllHPHHa, r Po r p 'fb ib - lllHpHHa pacnaAa B ynpyrHH 
KaHan H nap~HaJibHble lllHpHHbl pacnaAa pe30HaHCHOrO COCTORHHR 25Al 
Ha ypoBeHb 2+ RApa 24Mg COOTBeTCTBeHHO. 

0 - 4Hcno napaMeTpoe. HeKoTop~e peaynbTaT~ pac4eTa AflR Hnn~cTpa
~HH npeAc:asneH~ Ha PHC.1 H __ 2_ /CnflOWH~e KPHB~e Ha PHCYHKaX/. 
nYHKTHPHOH KPHBOH npeACTaeneH~ pac4eTHWe 3Ha4eHHR ~OHOBoro 

6 

" II 

J 

da , 
pacceRHHR IAnR --L H S(e) , KoTop~e nony4eHbl no ~opMyne /5/. 

dO 
Ha 3THX me PHCYHKax npeACTaeneH~ 3KcnepHMeHTaflbH~e 3Ha4eHHR 

da· ,. 
___ .f__ H S(8), B3RTble H3 pa60Tbl/2~ 3HeprHH H yrm1, npH KOTOPbiX 

dO 
npoBOAHflHCb H3MepeHHR, npeACTaBfleH~ 8 CHCTeMe ~eHTpa MaCe. KaK 
BHAHO H3 pHCYHKOB, COrflaCHe paC4eTH~X 3Ha4eHHH C 3KCnepHMeH
TaflbH~MH enonHe YAOBneTeopHTenbHoe. 3aMeTHM, 4TO nony4eHH~e 
HaMH 3HeprHH pe30HaHCOB /B CHCTeMe ~eHTpa Mace/ 8 cpeAHeM Ha 
+ 1, 5 K38 OTflH4a~TCR OT HMe~liiHXCR B flHTepaType /10,111, 4TO Ha
XOAHTCR 8 npeAenax owH6oK onpeAeneHHR 3HeprHH 3neKTpocTaTH4ec
Koro ycKopHTenR 3r-5 OH~H. B Ta6n.1 npHBeAeH~ 3Ha4eHHR napaMeT-
poe r' rPo ' rp 'fb ib • Ep . HeKOTOpble H3 npHBeAeHHbiX na-
paMeTpOB B3RT~ H3 flHTepaTyp~ H npHBeAeH~ C yKa3aHHeM CC~flOK Ha 
opHrHHaflbH~e pa6oT~. AaHH~e 6ea cc~noK onpeAeneH~ 8 HacTORl!leA 
pa6oTe. nony4eHH~e HaMH ~Ha4eHHR nap~HaflbH~X WHPHH 3Ha4HTeflbHO 
0TflH4a~TCR OT AaHH~X pa60T~/2/, 4TO, no-BHAHMOMy, H RBflReTCR 
pe3yflbTaTOM Hey4eTa B HeM npRMOrO npo~ecca B3aHMOAeHCTBHR, 0 
KOTOpOM ynOMHHaflOCb paHee. npH npOBeAeHHH paC4eTa pa36poc no 
3HeprHH npOTOH08 B MHWeHH He Y4HT~BaflCR. 

6. PeaK~HR 26 Mg (p,p • y) 26 Mg 

HccneAoBaHHR yrnoeoA H 3HepreTH4ecKOH aaeHCHMOCTH ce4eHHR 
Heynpyroro pacceRHHR H eepoRTHOCTH cnHH-~nHna AflR peaK~HH 

26 Mg (p,p 'y) 26Mg npOBOAHflHCb B paAoHe pe30HaHC08 COCTa8HOro 
RAPa 27Al npH Ep=3,047; Ep=3,053; Ep=3,066; Ep=3,085 H 
Ep=3,151 M38 8 CHCTeMe ~eHTpa Mace. Ha PHC.j H ~ npeACTaBneH~ 

3KCnepHMeHTaflbH~e pe3yflbTaT~ no 3THM 3aBHCHMOCTRM /KpHB~e 803-
da , 

6ymAeHHR -L. H3MepeHHble nOA yrnaMH 151° H 123°,TaK me KaK 
dO 

H peaynbTaT~ AflR peaoHaHca npH Ep=3,047, He noKaaaH~/. BenH4HH~ 
cnHH-~nHna pacc4HT~ean~cb no ~opMyne /11/. Ce4eHHe Heynpyroro 
pacceRHHR 8 M6/cp onpeAenRnocb no ~opMyne BHAa 

da , S , _ __!' __ = p /12/ 
dO N1 NAGA 

rAe S P' - nn0111aAb n~Ka 3HepreTH4ecKoro cneKTpa Heynpyroro pac
ceRHHR npOTOH08; N1 - 4HCfl0 4aCTH~, naAa~l!IHX Ha MHWeHb, onpe
AenReMoe HHTerpanoM TOKa; N A- 4HCno aTOMOB MHWeHH; G A -
reoMeTPH4eCKHA ~aKTop AeTeKTopa; n =1 ,2,3. BenH4HH~ Sp•N1 on
peAenRnHcb H3 3KcnepHMeHTa. Ben~4HHa npo~aeeAeHHR NAG A onpe
AenRnacb no H3MepeH~~ B~XOAa ynpyro pacceRHH~X npoToHOB a TOH 
me reoMeTpHH H Ha TOH me M~WeHH, Ha KOTOPOH onpeAeflRflaCb 

da • 
BeflH4HHa _ _p_ . np~4eM 

dO 
HHH 3HeprHA, rAe ce4eH~R ynpyroro pacceRHHR 

nnaBH~H Hepe3oHaHCH~H xapaKTep /9/. 
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PHc.3. 3HepreT~ecKaH sa
da , 

BHCHMOCTb .::..::..Il.-/B M6/ cp/ peaKUHH 
dO 

26 Mg (p,p 'y) 26 Mg , H3MepeHHaH nop; 
yrnoM 93° B CHCTeMe QeHTpa Mace 
/BepXHHH KpHBaH/. ITocnep;ym~e 
rpacl>HKH - 3HepreTH'IeCKHe 3aBHCH-;-
,..1"'\,.."''1'1" C' ( 0 '\ T"'~ll..tO.rt.OT..l"t . .n...fO T'Tf"\TT '1:7T"TT!l-
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MH 93°, 123°, 151° B 3TOH ~e CH
CTeMe. CnnomHaH KPHBaH Ha rpa
!l!HKe - pact~eTHbie sHat~eHHH, nyHK
THpHaH - pact~eTHbie 3Ha'leHHH ~Po

HOBoro npoQecca. Ep npep;cTaBneHbi 
B CHCTeMe QeHTpa Mace. 
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PHc. 4. YrnoB&Ie pacnpep;eneHHH 
du· ' ~- B M6/ cp I neBaH t~acTb 
dO 

rpa!lJHKa/ H S(8) B % /npaBaH 
t~acTb/, H3MepeHHhle B pesoHaH-

.. "'\ t"'\~., 

l:aX UpH ::Hit=pl'HHA .J t V.J.J t 

3,066; 3,085; 3,151 MsB. 
CnnomHaH KPHBaH Ha rpa!lJHKax -
pact~eTHhle sHat~eHHH. ,[(aHHbJe 
npep;CTaBneHbJ B CHCTeMe QeHTpa 
Mace. 

OTHOCflTCfl K ~3MepeH~flM ynpyroro paCCeflH~R 

npOTOHOB. C y4eTOM 
d(1• 

rAe -...:..P.o.... 
dO 

B3RTO 

da , S , N PO da 
Bblwe~3IlO>KeHHoro een~4~Ha -d P • L _1- ~. 

0 SP N I dO 
~3 rpa¢l~Ka pa6oTbl/9/, CpeAHflR KBaA'PaT~4Hafl 

du ' ow~6Ka a onpeAeneH~~ -.::A. He npeBbiWaeT -12%. 0Ha cnaraeTCR ~3: 
dO 

1 I KBaApaT~4HOH ow~6K~ B onpeAeileH~~ BbiXOAa ynpyro ~ Heynpy
ro pacCeflHHbiX npOTOHOB - COOTBeTCTBeHHO 1% ~ 1%; 2/ OW~6K~ 
B onpeAeneH~~ 4~cna 4aCT~~. naAa~~~x Ha M~WeHb B o6o~x H3Mepe-

dao, ~ 
H~flX -1 , 5%; 3/ OW~6K~ onpeAeileH~R (f{f'-• B3RTO~ ~3 pa60Tbl/ 91,-

He >10%. Ha p~c.3 ~ 4 npeACTaeneHbl pac4eTHble 3Ha4eH~R yrnoeoH 

8 

j 

Ta6nHQa 2 

IHfo E.p , MaB 'Jjj f , KSB rPo • KSB rP. ~ • 
nn 4 Jl 

I 3,04?(II) ?/2+ (II) 2,1!0,4 0,006!o,002 r2,312= o,2!o,2 

r2,5; 2= r,6!o,4 

r4,7; 2= o,4!o,3 

r4,9/2= 0 

r6,II/2= 0 

2 3,053(IIJ 3/2- Il,1!o,4 3,9!0,2 r 1,u2= 9,4:!:1,0 

r 1,3; 2= 1,3:!:1,0 

r3,5/2= 0 

r3,?/2= o 

3 3,066(II) 3/2- 6,3!0,2 3,0!0,2 r 1,1; 2= 5,2!0,3 

r 1,312= o,8!o,3 

r3,5/2= 0 

r3,?/2= o 

4 3,085(II) 5/2+ 3,8!0,1 0,2!o,I r0•1; 2= o,6!o,r 

r2,312= 2,3!0,2 

r2,5; 2= 0,8!o,1 

r 4,712= o :!: o,r 

r4,9/2= o 

5 3,!51(1IJ 3/2~(II) 1?,3!0,2 0,6!o,1 r1,112= 16,6:!:1,5 

r 1,3; 2= 0,15:!:o,2 

r3,5/2= o 
r3,712 = o 

Ep - 3HeprHH UpOTOHOB B CHCTeMe QeHTpa Mace. 

d(l- , 
~ 3HepreT~4ecKoH 3aB~C~MOCT~ d.rf- ~ S. Pac4eTbl npoBOA~Il~Cb no 

¢lopMynaM /4/ ~ 151. B Ta6n.2 np~BeAeHbl 3Ha4eH~R J 77
, f'P , f' , , 

nony4eHHble B pe3YilbTaTe onT~MailbHOH noArOHKH pac4eTHbiX ~Ha4e~~H 
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K 3Kcnep~MeHTanbH~M. AaHH~e e ra6n~~e, B3~T~e ~3 n~reparyp~, 

OTMe4eH~ CCblnKaM~. OcranbHble een~4~H~ nony4eHbl e HaCTO~IJ4ei1 pa-
6ore. np~ npoBeAeH~~ noArOHOK ~cnonb30Ban~Cb n~TeparypH~e AaH
H~e An~ Tpex ~3 n~T~ ~ccneAyeM~X HaM~ pe30HaHCOB /3/2-', 7/2+, 
3/2-; 3/2-, 5/2-, 7/2+ An~ Ep=3,047; 3,085 ~ 3,151 M3B COOTBeT
CTBeHHO/, a TaKme P~A APYr~X, OTn~4a~U4~XC~ OT YKa3aHH~X B 
ra6n. 2, 3Ha4eH~i1 Jrr: 3/2- An~ Ep=3, 047 M3B, 3/2+ An~ E = 
=3, 053 M3B, 5/2- , 7 /2-; 5/2+ An~Ep=3, 066 M3B, 5/2-,7/2 + ~n~ 
Ep=3,151 M3B. 0AHaKo Ha~6onee onT~ManbH~M~ oKa3an~cb re 3Ha4e
H~~ J I'; KOTOp~e YKa3aH~ B Ta6n. 2. TaK~M o6pa30M, Ha OCHOBaH~~ 
npoeeAeHHoro cpaeHeH~~ TeopeT~4eCK~x pac4eToB c 3Kcnep~MeHTanb
H~M~ AaHH~M~ Ha np~Mepe peaK~~~ 24,26Mg (p,p 'y) 24,26Mg MOmHO 
cAenaTb 3aKn~4eH~e, 4TO An~ nony4eH~~ YAOBnereop~renbHoro on~-

da· , 
caH~~ yrnoBbiX ~ 3HepreT~4ecK~x 3ae~c~Mocrei1 --:.Jl...-, ~ S (B) 

dO 
B 3T~X peaK~~~X He06XOA~Mo,Hap~AY C y4eTOM pe30HaHCHOro npo~ec
ca ~ B3a~MOAei1CTB~~ pe30HaHCOB MelKAY co6oi1, y4~TbiBaTb BKnaA cpo
HOBOrO npo~ecca, KaK 3TO yKa3aHo e pa3Aene 2 Hacro~114ei1 pa-
6or~. 

Aerop~ np~Hoc~T rny6oKy~ 6naroAaPHOCTb rpynne 3Kcnnyara~~~ 
3neKTpocTaT~4ecKoro reHeparopa 3a xopowy~ 6ecnepe6oi1Hy~ ero 
pa6ory np~ npoeeAeH~~ 3Kcnep~MeHTa. 
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TEMA'IWIECKH'E KATErOPmt llYBJIHKAUHA 

OBnE~EHHOrO HHCTHTYTA ~PHYX 
HCCJIE,nOBAHHA 

Ha.aeKc TeMBTIIK& 

1. 3KcnepMMeHTanbHaR ¢M3MKa BWCOKMX 3HeprMH 

2. TeopeTM4eCKaR ¢M3MKa BWCOKMX 3HeprMH 

3. 3KcnepMMeHTanbHaR HeHTpQHHaR ¢M3MKa 

~ · TeopeTM4ecKaR ¢M3MKa HM3KMX 3HeprMH 

5. HaTeMaTMKa 

6. ~AepHaR cneKTpOCKOnMR M paAMOXMMMR 

7, ~3MKa TRMenwx MOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaTOMaTH3a~HR o6pa6oTKH 3KcnepMMeHTanbHWX 
AaHHWX 

11. BW4HcnHTenbHaR MaTeMaTHKa H TeXHMKa 

12. XMMHA 

13. TexHHKa ¢M3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBepAWX Ten H MHAKOCTeH 
RAePHWMM MeTOAaMM 

15. 3KcnepMMeHTanbHaR ¢M3HKa AAePHWX peaK~HH 
npM HH3KHX 3HeprHRX 

16. ~03HMeTPMA H ¢M3MKa 3a~TW 

17. TeopMA KOHAeHCHpOBaHHOrO COCTORHHR 

18. Hcnonb3oaaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ¢M3H4eCKHX HCCneAOBaHHH 
B CMeMHWX o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 
c:: 

KaHrpononb D.B. HAP· 
CnHH-~nHn a peaK14HH 28Mg(p,p'y) 28 111g 

P15-82-518 
a HHTep8ane 3HeprHH 3 , 0 + 3 , 2 M38 

H3MepeHW yrJlOBa~ H 3HepreTH4eCKaR 3a8HCHMOCTH 8epoRTHOCTH CnHH-~JlHna 
H Ce4eHHR Heynpyroro pacceRHHR peaK14HH 281(g (p,p' y) 28 Mg 8 OOJlaCTH 3HeprHH 
3, 0 + 3, 2 M38 8 CHCTeMe 14eHTpa MaCC. HaHAeHW 3Ha4eHHR npOTOHHWX nap14HaJ1bHWX 
WHPHH nepexoAa Ha ypoaeHb 2+ AJ1R pe3oHaHcoaEp•3,047; Ep•3,053; EP •3,066; 
Ep •3, 085 H Ep •3, 151 M38 8 3TOH •e CHCTeMe. On~eneHa J" AJlR 3THX pe3oHaH
co8. Pac4eTw npo80AHJ1HCb no nporpaMMe,y4HTW8a~eH 8JlHRHHe coceAHHX pe3o
HaHC08 H ~Ha. AnnpOKCHMa14HR ~Ha np080AHJlaCb He 3a8HCR.HM OT 3HeprHH 
pa3J10•eHHeM aMnJlHTYA pacceRHHR no KOCHHyCaM yrJlOB. 

Pa6oTa 8WnOnHeHa 8 na6opaTOPHH HeHTPOHHOH ~H3HKH OHRH. 

C~eHHe 06~eAHHeHHOrO HHCTHTyTa RAePHWX HCCJ1eA08aHHH, AY6Ha 1982 

Kangropol Yu.V. et al. 
Spin-FJ ip in the 26Mg (pp'y)28 Mg 
Range 

PJ5-82-518 
Reaction in the 3.0 +3.2 MeV Energy 

The angular and energy dependence of the probability of spi-fl ip and of 
inelastic scattering cross section in the 2BMg (pp'y) 281(g reaction is 
measured in the energy range from 3.0 to 3,2 MeV in the centre of mass 
system of reference. The values of proton partial widths were obtained in 
the same system of reference for the transitions to 2 levels for the fol
lowing resonances: Ep =3.047, Ep•3.053, Ep z3.066, Ep"'3.085, E p~ 3.151 MeV. 
The values of J" are found for these resonances. The calculation was 
performed using the program taken into account the effect of neighbour reso
nances and background. The background was approximated using an energy 
independent expansion of scattering amp! itudes over cosines of angles. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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