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Boilros A.H. H llP· P15 - 11087 

np!IMOil pallHBUHOHHbiA 38XB8l' npOl'OHOB llllPBMH 12C 

Ha aneKTpOCl'Bl'H'leCKOM reueparope 3f-5 npoBelleHhi uaMepeHH!I ceqe

uuli np!IMOro pallaauuouuoro aaxsara nporouos !lllPOM 111 C , c uenhiO nony'le
HH!I apeMeHHOA HH!IIOpM8UHH 0 M9X8HH3M9 peaKUHH, faMM8-KB8Hl'bl H3 peaK-
IlBH 12C(p,py) 12c peracrpapoaanacb repMaaaA-naneBbiM llereKTopoM c 
9HepreTH'l9CKHM paapeweHHeM- 3 K98 An!l y -IIHHBA 60Co. llaana30H auep

raA ycKopeHHbiX nporouos - 1,2 - 1,6 MaB. nonyqeHbi a6coniOTHhle aua'leHHSI 

C9'19HHil 38XB8T8 npOTOHOB lln!l nepeXOAOB HB OCHOBHoe H nepsoe B030YlKil9H
H09 COCl'O!IHH!I (2366 K98} COCTBBHOrO llllPB 1SN. llaHHbl9 0 Ce'leHH!IX 

Cylll9Cl'B9HHO OTIIH'IBIOTC!I Ol' ony6nHKOB8HHblX B IIBTepaType, 

Pa6oTa BbiUOnHeHa B na6oparopuu ueATpOHHOA !IIH3BKH OHHH. 

Coo6Ule&ae Oth.eAB&eaaoro ncTBTYT& •.aepiiWJt acc.ae.aoll&lld . .Qy6u 1977 

Voitov A.I. et al, P15 - 11087 

Dlrec t Radiation Proton Capture by 
12

C Nuclei 

Cross sections of direct radiation proton capture by 12 C 
nuclei were measured on the EG-5 electrostatistical generator in 
order to obtain time information on the reaction mechanism. Gamma
quanta from the reaction 12C(p,p'y) 12 C were detected with a Ge(Li) 
~~lector with the energy resolution of about 3 keV fqr y -lines of 

Co. The energy range of accelerated protons vvas 1.2 - 1.6 MeV. 
Absolute values for proton capture cross sections for transitions 
to the ground and first excited states {2366 kev) of the lSN com
pound nucleus were obtained. The cross section data differ consi
derably from the earlier published, 

The inve.stigation has been performed at the Neutron Physics 
Laboratory, JINR, · 
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BBE,4EHHE 

Ce'leHue pa.IJ;uauuoHHoro JaxBaTa npoTOHOB c JHeprueii 

B HeCKOJILKO M3B JierKBMB .II.IJ;paMB 06Ll'IHO COCTOBT B3 

.IJ;BYX KOMDOHeHT: peJOHaHCHOH B 6onee DJiaBHOH - HepeJo

HaHCHOH. llepBa.ll o6.11JaHa npoueccy JaxBaTa npoToHa .II.IJ;poM 

Ha B036y~,IJ;eHHOe COCTO.IIHBe COCTaBHOro .II,IJ;pa /T.e. qa

CTBI.J;a BMeeT .IJ;OCTa TO'IHO 60JILWYIO BepO.IITHOCTL DpOHBKHYTL 

B .II.IJ;po/ B nocne.IJ;YJOIUBM nepexo.IJ;OM Ha H~ene~aii.J;ee 
cocTO.IIHBe nyTeM ucnycKaHB.II raMMa-KBaHTa. B JTOM cnyqae 

Ha'laJILHOe COCTO.IIHBe npe,IJ;CTaBJI.IIeT C06o:ii .IJ;OCTaTO'IHO onpe

,IJ;eJieHHOe DO 3HeprBB COCTO.IIHBe COCTaBHOrO .II.IJ;pa, BOJIHOBa.ll 

cllYHKUB.II 1 i KOTOporo COCpe,IJ;OTO'IeHa, B OCHOBHOM, BHYTPB 

.II.IJ;pa, B BepO.IITHOCTL nepexo,IJ;a, onpe,IJ;eJI.IIeMa.ll MaTpB'IHLIM 
JJieMeHTOM 

2 
M if = I< 1r I H 3JJ. M. lo/ i >I ' /1/ 

JaBBCBT OT DOBe,IJ;eBB.II 'laC THULl BHYTPB .II.IJ;pa, T .K. BOJIHOBa.ll 

cll_YHKUB.II, ODBCLIBaiOII.J;a.ll KOHe'IHOe COCTO.IIHBe .II.IJ;pa 1 f• CB.II

JaHHOe BJIB peJOHaHCHOe, TaiOKe COCpe,IJ;OTO'IeHa BHYTPB 

.II.IJ;pa. TaKa.ll CBTyan;B.II O'leHL 6JIB3Ka K nepexo,IJ;aM Me~.IJ;y 
CB.IIlaBHLIMB COCTO.IIHB.IIMB. B npBHUBDe, MeXaHB3M 3TBX 

nepeXO.IJ;OB .IJ;OCTaTO'IHO XOpOWO Bly'leH. 

BTopa.ll KOMDOHeHTa ce'leHB.II JaXBa Ta DpOTOHOB JierKBMB 

JI,IJ;paMB, DJiaBHO MeH.IIIOII.J;a.IIC.II C 3Heprue:ii, COOTBeTCTByeT 

Dp.IIMOMy JaXBaTy. ilpB 3TOM BlaBMO,IJ;eHCTBBe HaJieTaiOII.J;ero 

npOTOHa C .II.IJ;pOM HOCBT, B OCHOBHOM, DOTeHI.J;BaJILHLIH Xa

paKTep; CBCTeMa, COCTO.IIII.J;a.ll Bl npOTOHa B .II.IJ;pa-MBmeHB, 

3 



ue o6pa3yeT cocTaauoro H,IJ.pa, a cpa3y nepexo,IJ.HT, 6naro

,IJ.apH 3JieKTpOMarHHTHOMY B3aHMO,IJ.eHCTBHIO, B KOHe'IHOe 

cocTOHHHe I 1.21. B 3TOM cnyqae aepoHTHOCTL nepexo,IJ.a 

B OCHOBHOM onpe,IJ.eJIHeTCH noBe,IJ.eHHeM BOJIHOBbiX liJYHKUHH 

Ha'laJILHOrO H KOHe'IHOrO COCTOHHHH BHe H,IJ.pa, Ha paCCTOH

HHH ,IJ.o 300 f I 1/. Ecnu Kouequoe cocTOHHHe pe3onaucuoe, 

TO MeXaHH3M 3TOrO npou;ecca npHHI.J;HnHaJILHO OTJIH'IeH OT 

CJiy'laH nepeXO,IJ.OB Me)K,IJ.y CBH3aHHLIMH COCTOHHHHMH. TaKaH 

CHTyai.J;HH HBJIHeTCH BapuaHTOM TOpM03HOrO H3Jiy'leHHH H 

npe,IJ.cTaBnHeT oco6LIH HHTepec KaK MeTo,IJ. nonyqeuuH ape-
- .t. I 3 4 I 

Meuuou uu ... opMau;uu o MexaHH3Me peaKu;uu I • ' • 

To o6cTOHTenLCTBO, 'ITO ceqeuue npHMoro JaxaaTa 

onpe,IJ.eJIHeTCH noBe,IJ.eHHeM BOJIHOBLIX liJyHKI.J;HH BHe H,IJ.pa H 'ITO 

cymecTByeT B03M0)KHOCTL yqeTa 3JieKTpOMarHHTHOrO B3aH

MO,IJ.eHCTBHH no TeOpHH B03Myll.\eHHH, n03BOJIHeT nOCTpOHTL 

TeOpHIO H npOBO,IJ.HTL pacqeTLI npHMOrO 3aXBaTa C 60JILWOH 

TO'IHOCTLIO. 

linaro,IJ.apH 3TOMY npHMOH pa,IJ.Hai.J;HOHHLIH 3aXBa T HBJIH

eTCH CaMOH npOCTOH H3 TpexqaCTH'IHLIX peaKI.J;HH H n03BOJIHeT 

nony'laTL ,IJ.aHHLie o npuae,IJ.eHHLIX wupuuax u cneKTpocKonu

qecKux liJaKTOpax C fiOJILWeH TO'IHOCTLIO, 'leM 3TO MO)KHO 

C,IJ.eJiaTL B cnyqae peaKI.J;HH CpbiBa H nO,IJ.XBaTa. 

1. METO,l(HKA H3MEPEHHH 

B uacToHmeB: pa6oTe H3Mepeuo ceqeuue pa,IJ.uau;uouuoro 

3aXBaTa npOTOHOB C 3HeprueH 1,2 - 1,6 M3B Ha OCHOBHOe 

H nepsoe B036y)K,IJ.eHHOe COCTOHHHH H,II.pa 1:-lN. CxeMa ypos

HeH npe,IJ.cTaaneua ua puc. 1. Oco6oe BHHMauue y,IJ.eneuo 

H3Mepeuuro ceqenuH a o6nacTH 1,2 - 1,3 M3B, r,IJ.e BKna)J. 

npsMoro npou;ecca B nonuoe ceqeuue MaKCHMaJILHLIH. llo

ny'leHHLie ,IJ.aHHLie cpaBHHBaiOTCH C HMeiOll.\HMHCH pe3yJILTa

TaMH 
18

/ )J.JIH 3TOH o6naCTH 3HeprHH. 

llpoTOHLI c 3HeprueB: 1,2 - 1,6 M3B H TOKOM ... 5 MKA 
nonyqaJIHCL Ha 3 r- 5 Jla6opa TOpHH HeHTpOHHOH liJH3HKH 

011JII1. 11cnOJIL30BaJiaCL CaMOnO)J.,II.ep)KHBaiOll.\aHCH MHWeHL 

H3 peaKTOpHOrO yrnepoJJ,a TOJlll.\HHOH 20 MK2/CM 2 .C u;eJILIO 

yMeHLWeHHJI 4Joua ny'IOK KOJIJIHMHpOBaJIC.R C nOMOll.\biO )J.Ha

liJparM H3 TaHTaJia, HaXO)J.HBWHXCJI Ha paCCTOHHHH 0,5 M 

4 

w 

12C+p 

1944 

j 
13N 

E 

3511 

2366 

0 

11t 

3/2-

112+ 

112-

Puc. 1. CxeMa ypoeHeu JIOpa 12 N 

nepe,IJ. MHWeHLIO, a nocne npOXo:>K,IJ.eHHH MHWeHH OTBO,II.HJICH 

no HOHOnpOBO,IJ.y ,IJ.JIHHOH} ,5 M. I13MepeHHH MOHHTOpHpOBaJIHCL 

no HHTerpaTopy TOKa. raMMa-H3Jiy'leHHe perHCTpHpOBaJIOCL 

Ge(Li) ,IJ.eTeKTopoM o6'beMOM 40 CM a , ycTauosneHHLIM 

no,IJ. yrnoM 90c K na,IJ.aromeMy ny'IKy. Pa3peweuue ,IJ.eTeKTopa 

COCTaBJIJIJIO 3 K3B ,Il.JIH JIHHHH 1,33 M3B HCTO'IHHKa 60Co. 
CneKTp perucTpHposancJI 4000- KauanLHLIM aMnnuTy ,IJ.HLIM 

auaJIH3aTOpOM. )1.eTeKTOp OKpy)KaJICH CBHHI.J;OBLIM ",IJ.OMH

KOM". <I>OH H3Mep.RJICJI B Te'leHHe 32 '1. B TOR )Ke reoMeTpHH, 

'ITO H OCHOBHble H3MepeHHJI, a 3aTeM HOpMHpOBaJICH K OC

HOBHLIM H3MepeHHHM no nJIOll.\a,IJ.H liJoTOnHKa OT Hau6onee HH

TeHCHBHOH liJoHOBOH JIHHHH 40K 1461 K3B, H Bbl'IHTancH 

H3 nony'leHHLIX cneKTpOB. llaCTL liJOHOBLIX JIHHHH noKa3aHa 

ua puc. 2, r,IJ.e npuae,IJ.eH cneKTp y- H3nyqeuu.R a paB:oue 

3 M3B O,IJ.HOH H3 cepuB: H3MepeuuB: npu E P = 1230 K3B. 
11cnonL30Bauue ,IJ.JIH perucTpau;uu y- H3Jiy'leHHH Ge(Li) 

,IJ.eTeKTOpOB C XOpOWHM pa3peWeHHeM n03BOJIHJIO C 60JILWOH 

TO'IHOCTLIO onpe,IJ.eJIHTL 3Heprmo na,IJ.aiOll.\HX npOTOHOB no 

S· 
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3HeprHH y "H3ny'leHHJI H3 3aXBaTa Ha OCHOBHOe COCTOJIHHe • 

3ueprHJI 3THX y·KBaHTOB CBJI3aHa C 3HeprHeH npOTOHOB 

COOTHOWeHHeM 

E - E E· Y ·- p (liM) + C:B ' 11.11 

r~e E p (liM) - 3HeprHJI npOTOHOB B CHCTeMe U.eHTpa Mace; 

E cB - 3HepruJI CBJI3H npoToua a g~pe la N . 
3uepreTH'IecKaJI Kanu6pooKa cneKTpoMeTpa npooo~u

nacL no 12 H3BeCTHLIM nHHHJIM B ~HanaJOHe OT 186,1 ~0 
2447,6 K3B HCTO'IHHKa 226f<a. llonyqeHHLie TO'IKH 3aBHCH

MOCTH N k (E y) I N k - uoMep Kauana, cooToeTcTBYIOIIJ.HH 

MaKCHMYMY fl>oTOnHKal annpOKCHMHpooanHCL napa6onou 

Ev=a+bNk 
2 

c eN k 

r~e a = 8,5 K3B, b = 1,956 K3B/KaHaA, 

C ~ -6.4 · 10-n K3B/KaHaAf: 

TaKaJI Kanu6pooKa ~ana BOJMO)I(HOCTL onpe~enHTL JHep

ruu !l>oHOBLIX nHHHH - 11460,8; 1763,8; 2204,2; 2614,3 K3BI, 
KOTOpLie Ha6JIIO~anHCL B Ka)I(~OH cepHH H3MepeHHH. 3TH 

3HeprHH C TO'IHOCTLIO, nyqweu, 'leM ±1 K3B, COBna~anu 
C ~aHHLIMH pa60Thl/6/. llpHCYTCTBHe B Ka)I(~OH cepHH H3Me

peHHH JIHHHH C H3BeCTHOH 3HeprHeH n03BOJIHJIO, HCnOJIL3YJI 

3TH JIHHHH KaK penepHLie, C 60JILWOH TO'IHOCTLIO onpe~eJIHTL 

3HeprHIO )'"KBaHTOB H3 3aXBaTa npOTOHOB Ha OCHOBHOe 

cocTOJIHHe H Ja TeM no !l>opMyne I 1.11 - 3uepru10 npoTonoo. 

TaKoii cnoco6 onpe~eneuuJI 3Hepruu npoTouoo y'IHThlBaeT 

BCe B03MO)I(HLie HeCTa6HJILHOCTH KaK B cneKTpOMeTpH'IeCKOH 

annapa Type, TaK H B 3HeprHH ny'IKa npOTOHOB • 

34>li>eKTHBHOCTL )' - ~eTeKTOpa onpe~eJIJIJiaCL no JIHHHJIM 

HCTO'IHHKa 226Ra, S6Co, OTHOCHTeJILHaJI HHTeHCHBHOCTL 
, I 

KOTOphlX XOPOWO H3BeCTHa ,' 7;, lloJiy'leHHLie 3Ha'leHHJI OT • 

HOCHTeJILHOH 34>li>eKTHBHOCTH ~eTeKTOpa annpOKCHMHPOBa

JIHCL aHaJIHTH'IeCKOH 3aBHCHMOCTLIO B BH~e 

i= 5 

ln£Y =+. ~ C(i)N ~ , 
!= 1 

11.21 

r;:te C(i) - no~rouo'IHhle napaMeTphl. 
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2. PE3YJibTATbl H3MEPEHHH 

Ce'leHHe pa,D.Hal{HOHHOrO 3aXBaTa Ha OCHOBHOe COCTO.IIHHe 

.R,D.pa 13N onpe,D.en.RnOCb no HHTeHCHBHOCTH ~OTOllHKa OT 

y·KBaHTOB, HClly~eHHhlX npH 3aXBaTe llpOTOHOB Ha 3TO 

COCTO.IIHHe. llony'leHHOe OTHOCHTenbHOe Ce'leHHe 3aXBaTa 

HOpMHpOBanOCb C y'leTOM 3~~eKTHBHOCTH ,D.eTeKTOpa K 3Ha

'leHHlO a =0,4 MK6apu/cmep., nony'leHHOMY B peJynLTaTe 

ycpe,D.HeHH.R ,D.aHHbiX ,D.pyrux aBTopoB B TO 'IKe E P = 1 ,6 M :JB 
/.D.n.R 3TOH TO'IKH ceqeHHe H3MepeHO BO MHOrHX pa6oTax/. 

PeJynLTaThl npe,D.cTaaneHLI na puc. 3. 
;3 I 

KaK y)l(e OTMe'lanocb B pa6oTe 1 ( H BH.D.HO H3 puc. 4, 
cneKTp y - KBaHTOB, o6ycnoaneHHbiX 3aXBa TOM npOTOHOB 

Ha KOHe'IHOe HeCBH3aHHOe COCTOHHHe /B TOM 'IHCne H pe30· 

Hanc 2366 K:JB H.D.pa 13 N I MO)I(HO ycnoBHO pa3,D.enHTb na .D.Be 

KOMllOHeHTbl: nepBaH - nnaBHO MeHHIO~aHCH C 3HeprHeH 

raMMa·KBaHTOB, BTOpaH • llOBTOpHIO~aH t!JopMy pe30HaHCa 

2366 K:JB. 

, .. ~----------------

0. 
(j) 
f-< 
u 
'-

::r:: 
0. 

~~ ~ I ~~-s 
:.: 
~ . -
(j) T 

t = + ::r:: 
(j) 

t ::r' 

t 
(j) 

t 
u 

.,... 10"' 
fODO HOO f200 f500 flfOO f500 1.00 

3 Hepr!i 5I llpOTOHOB, K9B 

Puc. 3. Ce'leHue 3axaama ua ocuoauoe cocmoRHue 13 N 
To'lKU coomaemcmayrom :JKcnepuMeHT/lQAbHbiM pe3yAbT/lQ" 
maM /s/ , mpeyzoAbHUKU - OaHHble uaCIIJO!fll#eii pa6omM, 
CnAOUlHQJI AUHUJI • Tll€0p€1flU'l€CKQJI KpU6QJl i 8/ 

8 

1 
I 
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I 

NT 

800 

600 

400 

200 

250 

0 
0 

--' 

l 
N 

Puc. 4. CneKTilf? y- Kaaumoe u 3axeama npomouoe uape3ouauc 
2366 K:JB e 13N . N - uoMep KaHaAa, N y· 'lUCAO omc'lemoe 
ua KaHaA. To'lKU- :JKcnepuMeumaAbHble pe3yAbTilQTilbl. CnAow
HaJI AUHUJI - pe3yAbTilQT/l n0020HKU noAH020 cneKTil" 
pa. llyHKTilUpHbl€ KpU6bl€ - noOZOHKQ nAQ6HOU KOMnOH€HTilbl 
J - U3Ay'leHUJI OAJI uecKOAbKUX ua6opoe napaMempoe. 

BTopaH KOMnoHeHTa onpe,D.enHeT o6LI'IHO H3MepHeMoe 

Ce'leHHe 3aXBaTa npOTOHOB Ha onpe,D.eneHHOe COCTOHHHe 

H,D.pa. <l>opMa 3TOH KOMllOHeHTbl 6nH3Ka K t!JopMe pe30HaHCa 

. l'p l'/2 
t (E) = ----------

(E-E )2 + (l'/2) 2 . 
r 

/2.1/ 

0,D.HaKO, KaK BH,D.HO H3 pUC. 4, He llOBTOpHeT ee B TO'IHOCTH. 

Ha pHcynKe noKa3aH nonHLIH JKcnepuMeHTanLHhlH cneKTP 

)' - H3ny'leHH.II B paHOHe 700 K:JB, annpOKCHMHpOBaHHbiH 

t!JyHKUHH F(E y) 

0'/2) 2 
b c d------

F(E},) =a + -E + E2 + (E -E )2+(['/2)2 
y y y 0 

/2.2/ 
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B BH,!J.e CYMMbl OOJIHHOMa, OITHCbiBaiO~ero nepByiO KOMOO· 

HeHTY, H WYHKIJ,HH I 1. 2/, onHCLIBawmeii BTopyw KOMIToHeHTy. 

llapaMeTpbi KPHBoii Haxo.u.unucb H3 ycnoBHH MHHHMyMa x 2 • 

C IJ,eJibiO OOJiy'leHHH HCTHHHOH HHTeHCHBHOCTH BTOpoii 

KoMnoHeHTbl 6e3 <IJuKcaiJ,HH <IJopMLI MaKCHMyMa nony'leHHble 

cneKTpbi o6pa6a TLIBaJIHCb cne.u.yiOIIJ,HM o6pa30M. 113 3Kcne

pHMeHTaJibHOrO CDeKTpa Bbl'IHTaJICH COeKTp, annpOKCHMH· 

poBaHHLiii WYHKIJ,Heii JlopeHIJ,a L 1 c napaMeTpaMH A(l), I ' , 8 . 
0 

Ll 
A(l )(I '/ 2) 2 

(E -E ) 2 +W/2) 2 
)' 0 

/2.3/ 

ITOJiy'leHHbiMH OpH o6pa60TKe CDeKTpOB MeTO,!J.OM HaHMeHb· 

lliHX KBa.u.paToB c annpoKCHMHpyiO~eii WYHKIJ,Heii B BH.LJ.e 

F(E v J , B OlliH6Kax pa3HOCTHoro cneKTpa Y'IHTbiBanacb 

H neo.u.noJHa'IHOCTL onpe.u.eneHHH napaMeTpoB F(Ey ). 3To 

npHBO,!J.HJIO K TOMY, 'ITO B paiioHe MaKCHMyMa TO'IKH HMeJIH 

60JiblliYIO ,!J.HCOepcHIO, 003TOMy npH ,!J.aJibHeHllleii annpOKCH

MaiJ,HH OCTaBllleHCH OJiaBHOH KOMDOHeHTbl COeKTpa Tpex

'IJieHHbiM noJIHHOMOM 3TH TO'IKH npaKTH'IeCKH ne Y'IHTbiBa

JIHCh, 'ITO B CyiiJ,eCTBeHHOH Mepe HCKJIIO'IaJIO BJIHHHHe Ha 

KOHe'IHbiH pe3yJILTaT HeO,!J.H03Ha'IHOCTH onpe,!J.eJieHHH napa

MeTpOB Ll . TaKHM o6pa30M Haxo.u.unu aHaJIHTH'IeCKHii BH.LJ. 

OJiaBHOH KOMDOHeHThl. 3KcnepHMeHTaJibHbiH CDeKTp BTOpoii, 

pe30HaHCHOH KOMOOHeHThl OOJiy'laJICH nyTeM Bhi'IHTaHHH 

H3 nonHoro cneKTpa Haii.u.eHHoro aHaJIHTH'IecKoro cneKTpa 

DJiaBHOH KOMDOHeHTbl. Ha puc. 5. OOKa3aH BH,!J. COeKTpa 

pe30HaHCHOH KOMDOHeHTbl. llno~a,!J.h S , ITOJIO)I(eHHe IJ,eHTpa 

TH)I(eCTH E cc H DOJIYlliHpHHa I' pe30HaHCHOH KOMDOHeHTbl 

HaXO,!J.HJIHCb MeTO,!J.OM MOMeHTOB, B KOTOpOM He ,!J.eJiaeTCH 

HHKaKHX npe.u.noJio)l(eHHii OTHOCHTeJILHO <IJopMbi cneKTpa. 

KoppeKTHOCTb onucaHHoii npoue.u.ypbl npoBepHnacb H3MeHe

HHeM napaMeTpoB WYHKIJ,HH Ll B npe.u.enax 2011/o, 'ITO npuBo

.LJ.HJIO K H3MeHeHHIO S , E 
0 

, I' MeHLllle, 'I eM Ha 511/o, < 0,5 Ka

HaJia, < 0,6 KaHana COOTBeTCTBeHHO. 0KOH'IaTeJILHble 3Ha· 

'leHHH H OlliH6KH s ' EOH r HaXO,!J.HJIHCh nyTeM ycpe.u.HeHHH 

pe3yJILTaTOB pacqeTa C pa3HbiMH 3Ha'leHHHMH napaMeTpOB 

Ll. Haii.u.eHHble TaKHM o6pa3oM nno~a.u.u c y'leToM: 3<IJ<IleK-

r10 

~ 

i 

~ 

1 
' 

l 

Nr 

400 

200 

I• .. . 
250 

Nr 

400 

200 

250 

. , 
• 

• 
• .. . ... 

..• ••• 300 . .. . 

• ... 

-.. 
a 

6 

... . 
• • 

• 

• 
• 
• 

350 

350 

• 

• 

-

• 
• 
• 

• 

• 

• 

Ep=1230 

-· .. . ... 
400 N 

Ep=1250 

• 

• 

400 N 

Puc. 5a,6. CneKmpbJ y- KBaHmoe, coomeemcmey10~ue pe3o· 
HaHCHOU ~QC111U, nocAe Bbi~UIIIQHUJI nAaBHOU KOMn-DHeHIIIbJ. 
N - HOMep KaHaAa, N y • ~UCAO 01/IC~e1/I06 Ha KaHaA. 
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THBHOCTH ,IJ,eTeKTOpa H HOpMHpOBKH Ha OTC'IeTbi HHTerpaTopa 
TOKa onpe,!J,en.llnH OTHOCHTenLHOe Ce'leHHe 3aXBaTa npOTOHOB 
Ha pe3oHaHC 2366 K3B. 

A6comoTHaJI oenH'IHHa ceqeHHJI nonyqanacL HOPMHPOBKOB 
K Ce'leHHID 3aXBaTa Ha OCHOBHOe COCTOJIHHe llpH 3HeprHH 
npoTOHOB 1,6 M3B. Tiony'leHHble pe3ynLTaTbi npe.D.CTaoneHLI 
Ha puc. 6, r,IJ,e pa3nH'IHLIMH 3Ha'IKaMH 0603Ha'leHbi pe3ynL
TaTLI Tpex pa3nH'IHLIX cepHB 3KCnepHMeHTOB. 

6 T T T 

Q4 

" ·~ith + t t 8 

-s-------- ~ 8 B IL)t B --G-----H -- 1-..lL B. nn_-IJo..B-if D B - """H- - -111r -~- ..a-8 

Q3 

0,2 

01 1-

1200 1300 1400 1500 1600 cp 

Puc. 6. Ce~JeHue :Jaxeama Ha pe3oHaHc 2366 K3B JIOpa 13 N. 
KpyJICKU, lllpeyzOAbHUKU, KBaOpalllbl COOIIIBeiiiCIIIBYKJIII pa3HbiM 
cepUJIM U3MepeHUU HUCIIIOJIUieU pa60IIIbl. IlyHKIIIUpHaJI AUHUJI 
npoeeOeHa 'lepe3 3KcnepuMeHIIIUAbHble IIIO'lKU pa60IIIbl 's' . 
E P - 3HepzuJI npomoHoe, " - ce'leHue 3axeama e 6apHax. 

Kax BH.IJ.HO H3 pucyHKa, nony'leHHble ce'leHHJI cy~ecTBeH
HO OTnH'IaiOTCJI OT pe3ynLTaTOB, llpHBe,IJ,eHHbiX B pa6oTe /8.'. 

0CHOBHOB HCTO'IHHK TaKoro OTnH'IHJI, BepOJITHO, COCTOHT 
B MeTO.D.HKe o6pa6oTKH raMMa-cneKTpa. Kax y)l(e OTMeqa
nocL, <}lopMa ClleKTpa )' -KBaHTOB B6nH3H MaKCHMyMa, 
COOTBeTCTBYIO~ero 3aXBaTy Ha pe30HaHc, OllHCLIBaeTCJI 
TO'IHee <}lyHKl{HeH JlopeHl{a /2.1/, KOTOpaJI xapa.J<TepH3yeTCJI 
MeHee CHnLHOH 3aBHCHMOCTLIO OT 3HeprHH, 'leM if>YHKl{HJI 
raycca, 06bi'IHO HCllOnL3yeMaJI ,IJ,n.ll o6pa60TKH raMMa
cneKTpOB. 

3TO OTnH'IHe B Ce'leHHH HOCHT llpHHl{HllHanLHbiH xapaK
Tep, noc'xonLKY pe3ym;.TaTw pa6ol:bl 18/ xopowo cornacyiOT
CJI . C TeOpHeiJ, pa.3BH]'OB B. pa6oTe /5/, H ,IJ,aiDT 3Ha'leHHe 
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cneKTpOCKOllH'IeCKOrO <}laKTOpa C 2 8 je = 0/= 1,02±0,15 
,IJ,nJI COCTOJIHHJI 2366 K3B, KOTOpOe nepeKpbiBaeTCJI C ,IJ,aH
HbiMH, nony'leHHbiMH B pe3ynLTaTe peaKl{HH CpbiBa C2 S 
;e = 0 /= 0,25 -I ,02. TipencTaBn.lleT HHTepec cpaoHeHHe no
nyqeHHbiX 3Ha'leHHB ceqeHHB c 6onee nocne,IJ,oBaTenLHOB 
TeOpHeB 3neKTpOMarHHTHLIX nepeXO,IJ,OB Me)I(,IJ,y COCTOJIHHJIMH 
HenpepLIBHOrO cneKTpa, pa3BHTOB, HanpHMep, B pa6oTe /9/. 

B 3TOM cnyqae, B03MO)I(HO, HaB.D.YT 06'bJICHeHHe HeKOTOpLie 
xaqecTBeHHLie oco6eHHOCTH Ha6nronaeMbiX cneKTpoo. Ha
npHMep, 3aBHCHMOCTL OT 3HeprHH na,IJ,aiO~HX npOTOHOB 
pa3HOCTH Me)I(,IJ,y nonO)I(eHHeM l{eHTpa TJI)I(eCTH MaKCHMyMa 
y- cneKTpa u nono)l(eHHeM pe3oHaHca, KOTopaH xapaKTepu-
3yeT H3MeHeHHe <}lopMLI cneKTpa C H3MeHeHHeM 3HeprHH 

na,lJ.aiO~HX npOTOHOB. 
B 3aKnro'leHHe aoTopLI 6naro,!J,ap.IIT H.M.<I>paHKa 3a 

HHTepec K pa6oTe H CTHMynupyiO~He ,IJ,HCKYCCHH, a TaK)I(e 
B.H.<I>ypMaHa, A.H.Iia3Jl, B.H.MaHLKO 3a none3Hoe o6cy)l(

neHHe nony'leHHLIX pe3ynLTaTOB. 
AoTopLI 6naronapHLI H.A. qenypqeHKO H rpynne 3~cnnya

TaUHH 3r- 5, o6ecnequoweii pa6oTy ycKopuTenH. 
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