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P4- 3177 

B paMxax '18CTH'IHO-.IlbiPO'IHOro no.llxo.lla c y'I&TOM OCTSTO'IHoro aaaHMo
CTBHSI ayxnoHOB a H.llpe n?oae.11eH pac'leT ceqeHHSI nornomeHHSI .llHnonb

y - xaaHTOB Sl.llPOM N 1 • OcHOBHOR MSXCHMYM rHraHTcxoro peaoaaHca 
nonomeH a paRoHe 22-24 M9a. noSlanHIOIUHRcSI npa E y • 35 M9a MaxcH

o6ycnoaneH aoa6y>K.Il9HHeM 1 s- ayxnoaa. •narMH' - peaoaaHc aaxo.llHT-

B paRoae 14-18 M9a. 

fipenpBHT ~ABB8BBOrO BBCTBTYTA ~epBWX BCCR8AOB8BBI. 
J17CSaa, 1887. 

Zhusupov M.A., Karapetian V. V., 
Era·nzhian R.A, 

Photodisintegration of N
15 

Nucleus 

P4 - 3177 

The cross section of the absorbtion of the dipole y -quanta 

the N 15 nucleus was calculated in terms of a particle-hole 

proach taking into account the residual interaction of nucleons in 

nucleus. The main ·naxi'Tium of a giant resonance is in the region 

22-2tl· '\11eV. The 'Tiaximu'TI, appearing at E y • ·v; MeV, is due to 

-nucleon excitation. '"Pigmi"-resonance is in the region of 

4-18 MeV. 

Preprint. Joint ln&tltute for Nuclear Reseerch. 
Dubna, 1967. 
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B nocneAHee speMH npa aaanase ~OTopacwenneHBH RAep wapoKoe npaMeaeaae 

nonyqana MBKpOCKona'leCKaH TeopaH raraHTCKoro peaoaaaca. OcaosabiM aneMeHTOM 

3TOA TeOpBH HBnHeTCH y'leT napHhlX KOppenHUHA HYKllOHOB B RApe. nepBOH8'18llbHO 

aTa TeopaH 6hlna acnon&aosaaa AnR pacqeTa raraaTcKoro peaoaaaca B Mara'leCKax' 

g~pax, H3 KOToporo 6bin H nony'leHhl OCHOBHhle 38KOHOMepHOCTH ~HliOllbHOrO nor nome

HI! 51 y -KB8HTOB. nocneAOBSTellbHOe npaMeHeHBe 3TOA TeOpHH K RApaM C aeaanon

HeHHb!MB 060ll0'1K8MH li03BOliHllO OTKphlTb pRA HOBb!X 38KOHOMepHOCTeA, He CBOi!:

CTBeHHhlX MarH'IeCKHM RAPSM. BbinO noKaaaao, 'ITO B ce'leHHH nornoweHHR HMeeT

CR ~Ba MaKCHMyMa, OAHH B3 KOTOpb!X o6ycnOBlleH nornowenHeM y -KBSHTOB HYKllOHa

MH ueaanonaeaaoA o6ono'IKH, a ApyroA, HaXOARWBAcg npa 6on&weA asepraa, - euy-

/1/ 
Tpeuuei!: aanonaeuaoA o6ono'IKOA • 

B 3TOM PRAY HeCKOllbKO oco6oe liOllOlKeHBe 38HIIM8!0T 51Apa, OCHOBHOe COCTOSI

HHe KOTOpblX S!BllR9TCH AblpKOA B AB8lKAbl MSrB'IeCKOM Mpe. C OAHOA CTOpOHbi, 

3TO Mpa C He38MKHYTOA o6onO'IKOi!:. noaTOMy 3AeCb AOlllKHhl npOSIBllRTbCSI 3~~K

Tbl, CBSI38HHhle C TaKoA OC06eHHOCTb!O. C npyroi!: CTOpOHbi, no 38MKHYTOCTH He XBa

TaeT scerQ lli!Wb OAHoro HYKllOHa, B li03TOMY OCHOBHhle CBOi!:CTBa rHraHTCKOrO pe-

30HaHca ~OTopacwenneaag coceAaero MaraqecKoro MPa nonlKHbi coxpaHSITbCst. C 

uenbiO BbiSICHeHHSI oco6eaaocTei!: ~oTopacwenneMHS! TaKHX RAep 11 6bln nponenaa pac

'leT aa npaMepe Mpa N 
10 

• B npaauane, auanorH'IHbiA pacqeT MOlKHO nposecTa H 

nnR 6onee THJKeJibiX RAep, aanpBMep, lC 39 H T.n. 0AH8KO BO BCeX OCTaJibHbiX C;Iy-

'18SIX pe3KO B03paCTa!OT T9XHII'IeCKIIe TPYAHOCTII, CBSI38HHbie C ysenH'IeHI!eM 'IHCJia 

OAHO'IaCTH'IHbiX nepeXOAOB, ~OpMHpyiOWHX raraHTCKHli pe30HaHC. noaTOMY Mbl H orpa

HH'IHJIHCb cnyqaeM RApa N ID • 
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1 . .UHrrOllbHblil pe30H8HC B N IO 

rHT'SHTCKHJ! pe30H8HC B N
10 

~OpMHpyeTCH 113 61 OAHO"'SCTH"'HOT'O rrepexoaa 

B COCTOHHHH THUS ):(Be ):(blpKH-"18CTHU8 ( Ip -
2

, 2s) , (Ip -
2 

, Id) II OAHOT'O B COCTOH-

I! He (I. s-l) • 3TH nepeXO):(bl pa36HB8IOTCII HS '!eTbipe rpyrrrrbl B 38BHCHMOCTH OT 

CTIHH8 II H30CllHH8 T C~OpMHPOBSBWeT'OCH COCTOHHHH: I •3/2, T •3/2; I •1/2, 

T •3/2; I •3/2, T •1/2 II I •1/2, T•1/2. nonolKeHHe II BOnBOBbl9 ~YHKUHH aTHX co

/2/ 
CTOHHHH paCC'iHTSHbl B p8MK8X 06hi'iHOT'O ll0AXOA8 , HCTIOnb3yeMOT'O llpll pacqeTe 

COCTOIIHHit ):(HllOnbHOT'O B036yJKQ9HHH. YpOBHH 'Hynesoro' rrpu6nHlK9HHH OrrpeaeneHbl 

/3/ 
no aKCnepHM9HT8nbHbiM ):(8HHbiM 06 ypOBHHX COC9):(HHX gaep II 113 t:l8HHbiX ITO KB83H-

/4/ 
yrrpyrOMy Bhi6HB8HHIO rrpOTOHOB (p,2p) 113 gapa 0 16 • noTeHUHan B38HMOQei!cTBHH, 

CM9lliHB810WHil OAH0"18CTH'!Hbl9 B036yJKA9HHH, 6bin Bb!6paH B CneayiOW9M BH):(e;- 06MeH

Hbiit B8pH8HT P039H~enbaa, paaaanbHSH 38BHCHMOCTb - ~YHKUHII raycca exp(-r 2/h 2 )~ 

rny6HH8 liMb! - 50 Maa,rzy'o •1, r O •1, 7 ~. 3TH I18p8MeTpbi O'i9Hb 6nH3KH K TeM, KOTO

pb!9 I!CIIOnb3YIOTCH B APYT'HX paC'i9T8X TSKOT'O THUS. KpoMe TOT'O, K8K ll0K83b!B89T 

/56/ 
JleTanbHbiit 8HanH3 ' , C aTHMH rrapaMeTp8MH yaaeTCH yaoaneTBOpHTenbHO OllHCSTb 

II CII9KTp HH3KOnelKSWHX ypOBHei! gapa N !0 • 

171 
nolKHbl9 COCTOHHHH , COOTBeTCTBYIOWHe B036YlKAeHHIO UeHTpa TlllK9CTH H):(pa, 

6LinH HCKniO'!eHhi nyTeM AHaroHanH38UHH onepaTopa R 2 , nocne qero '!He no nepe

xonos coKpaTunocb no 58. 

PacC"'HTSHHoe HHTerpanbsoe ce'!eHue nornoweHHH rrpHseneHo Ha pHc. 1. KaK 

BIIAHO ~.pHcyHK8, OCHOBHOi! M8KCHMYM T'HT'SHTCKOT'O pe30H8HC8 H8XOAHTCH B paitOHe 

22-25 Mas, "'TO O'i9Hb H8llOMHHaeT KSpTHHY ~OTorrornoweHHH B 0 16 , 

BKnat:~ HaH6onee cHnbHhiX nepexot:~os, ~opMHpyiOWHX rHraHTCKI!it pe30HaHc, no

Ka3aH Ha pHc. 2. KpoMe Toro, Ha aTOM pi!CYHKe noKa3aHbi ewe ABe rpyrrrrbi nepe

xot:~os. flepexot:~ Ha BbiCOKOaHepreTII'ieCKHil yposeHb E y =34,85 Mas csll3aH c so3-

6ylKA9HHeM BHYTp9HH9T'O Is -HyKnOHa. B OTnH"'He OT HAep 6onee ):(aneKHX OT MBT'H

'19CKOT'O MBKCHMYM Alii! aTIIX gaep H960llbWOll. MaKCHMYM B HH3KOaHepreTH'!eCKOi! 06nac

TI! o6ycnosneH soo6ylKJleHHeM yposHeil E •17 ,87 Mas 11 E •15,38 Mas, KOTOpble 11 (j)op

MHpyiOT 
6
llHT'MH'-pe30H8HC. 

flonHoe HHTerpanbHOe ce'!eHHe nornoweHHH oKa3anocb paBHhiM 368 M6apH•Maa 

11 cneayiOWHM o6pa3oM pac_np&nenanocb MelKny '!eTbipbMH rpynrraMa: 

4 

~~ 
i't 

,,-.,; 

, . 
. I;, 
" 

'

' f 
I' . I 
~' 

:\1 
f.\ 

i 

I •3/2, T •3/2 

I "'3/2, T •1/2 

I •1/2, T•3/2 

I •1/2, T•1/2 

o • 160,5 M6apH Mas 

0 .. 

o• 

78,6 M6apH Mas 

67,6 M6apH Mas 

o • 61,3 M6apH Mas 

2. XapaKTepHCTHKII pacrraAa ):(HUOnbHblX COCTOHHHli 

Pacnaa KB83HCTBUHOHapHbiX COCTOSIHHll gapa N.lG aa t:lblpO'iHble YPOBHH TH-

rra ( p -laj gaep N H II C l4 paCC"'HTbiBanCSI B paMKSX 06b!'IHOT'O ~OpM8llH3M8 llPHBe-

ffl/ I 
aeHHbiX wHpHH • BonHOBhie ~yHKUHH ~~aep N 

4 
11 C H TaKlKe 6bmH rrony'!eHbl nyTeM 

aHaroHanH3aUHH npHseneHHoro BbiWe raMunbTOHHaHa napHoro B3SHMoneilcTsHSI. CrreKTp 

BbineTeBWHX rrpOTOHOB II Hei!TpOHOB llpHBeneH HS pHC. 3 II 4. 0TMeTHM, 'ITO llpH pac

'leTe cneKTpos He 6bm y'iTeH csoeo6pa3Hbii! MexaHH3M pacnana, CBSI3aHHhii! c TeM, 

'ITO COCTOSIHHSI AHUOnbHOT'O B036ylKAeHHSI MOT'YT pacnanaTbCSI, HCrryCK8SI HyKnOH1 

KOTOPbii! He Y'ISCTBOBBn HerrocpeACTBeHHO B rrornoweHHH Y -KBBHTB - HCllYCKSHHe 

/9/ 
p -HyKnOHS • fl6cneAOB8T9llbHbii! y'leT aTOT'O MeX8HH3M8 T9XHH'IeCKH O'leHb TpyaeH, 

Y'leT BbilleTa p -HyKnOHS B cnyqae pacnana AHllOllbHblX COCTOHHI!li Hnpa 0
16 

UO'ITH 

/6/ 
He H3MeHI!n Cll9KTp BbineTeBWHX rrponyKTOB , MOlKHO AYMBTb, 'ITO II B cnyqae pac-

rrana N IO o6wa11 KapTHHa H3MeHHTCH He CHnbHO. 

/10/ 
B HacToHwee speMH aKcnepHMeHTanbao H3Mepea crreKTP npoTOHOB , KOTo-

pbiil TBKlKe rrpHseneH Ha p11c. 3. CpasHeHHe pac'leTa c aKcrrepuMeHTOM noKa3b1BaeT, 

[' 
'ITO TeOpl!ll rrpaBHllbHO rrpe):(CK83biB8eT OCHOBHble aHepreTH'l9CKHe rpyrrrrbi rrpOTOHOB, 

Pac'!eT napuuanbHbiX WHpHH pacnana ocaoBHbiX yposaeli nHnonbHOro pe3oHaHca 

llOK83biBaeT, 'ITO 60llbiii8SI 'IBCTb rrepeXO):(OB rrpHBOAHT K AOBOnbHO CHnbHO B036ylK

A9HHblM COCTOHHHHM gaep N 
14 

II C 
14 

( B 'ISCTHOCTH, rrepexon HS OCHOBHOe COCTOH

HHe aTHX Sinep COCTaBnHeT 10-15%), KOTOpble pacrra):(SIOTCH ,~:~anee C HCllYCKSHHeM 

Hei!TpOH8 H rrpOTOHS COOTBeTCTBeHHO, 3TO rrpliBOAHT K TOMy, 'ITO O'!eHb pe3KO B03-

paCT89T Ce'!e.Hlle peaKUHH ( y, np) H ( y, pn). 0THOCHTenbHbii! BKnan pa3HbiX KSHSnOB 

pacnaaa an11 oCHOBHbiX nepexonos npuaeneH a Ta6nuue 1. TaKaH lKe oco6eHHOCTh 

/11/ 
(j)oTOpacwenneHHH 6bina 3KCrrepHM9HT8llbHO 06HapylKeHa B N 

14 
, a 06'bHCH9HHe 

/9/ 
aTOT'O ~8KT8 ABHO B pa6oTe , KaK BIUlHO H3 Ta6liHUbi, rronOBHHS rnaBHblX rrepexo-

t:IOB pacrranaeTCH C IICllYCKSHIIeM ABYX '!SCTHU, 3TO rrpHBO):(HT K TOMy, 'ITO 118 crreKTp 

rrepBH'!HblX rrpOTOHOB 6yneT HBKnS):(biBSTbCH ClleKTp BTOpH'IHblX rrpOTOHOB (aHanOT'II'IHO 

5 
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I 

·.~·~c-

H )lnSI aeii:TpOHOB), Ha pac. 8 H 4 npBBeJleH CyMM8pHblil: cneKTp nepBII'IHhiX II BTOpii'I

HblX HyKnOHOB, !13 CXeMbl pacna)la (pHC, 2) BIIJlHO, 'ITO H6KOTOp8SI '18CTb pacna.aa 

6yJleT HJlTH no Kaaany (y,2n) Hero BKnSJl onpenenseTCSI OTROCHTenbHOil: WBPHROI 

yposaeil: N ~· BbiWe 10,551 Mas, 0JlHaKO TaKoil: pac'leT noKa He IIPOBelleB. 
/12/ 

8 pa60Te 6hlnO nOK838RO, 'ITO B o6naCTH SHepruil:, COOTBeTCTBYIOWHX rB-

raHTCKOMY peaoaaacy, HaXOJlHTCSI 6onbwoe 'IHCno ypoaaell: 6onee cno~Hoil: npupOJlhl -

THII8 ( p 8 , 2s B ) H T,Jl. J1HTepeCHO 6blnO 6hi y"!eCTb ponb T8KIIX COCTO!UIIIil: B cjlopMB

pOBaHHH raraHTCKoro peaoaaaca. ITo-BBllHMOMY, ax y'leT npuseneT K HeKOTOPOMY 

pa3MbiTHIO KpHBOil: nornomeHI!SI, BnHSIHHe TaKIIX COCTOSIHHil: Ha cneKTp HCnycKaHHSI 

CKali{9TCSI B TOM, 'ITO cpellH I!CnymeHHb!X '!aCTHU 6yJlyT npHCYTCTBOBaTb C 3aMeT

HOil: BepOSITHOCTb!O Slllpa Tpi!THSI, 

B aaKnJO'!eHHe asTOpbi Bbipa~aJOT 6naronapaocTb B.B. Banawoay sa noneaabJe 

o6cy~Jl9HIISI, 
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TAEJI~IUA I. 

ITapusan~HHe ceqeHHH woTopac~enneHHH HApa~5 • 

E MaB :1~ T 0 f)rP ~>rn Dj pn. + oK"P 

24,40 3/2 +, 3/2 94,0 . 2I, 7 I4,5 57,8 

23,59 I/2 +, 3/2 4I,5 I6,8 I,? 23,0 

22,75 3/2 +, 1/2 25,2 4,9 14,8 5,5 

21,33 3/2 +, 3/2 20,6 10,4 3,7 6,5 

CyuuapHoe ceqease 181,3 53,8 34,7 92,8 
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Cpasueune paccqnTaHHoro sHepreTnqecKoro pacnpeaeneHHH (fOTOHOB 
(rncTorpaMMa) c sKcnepuMeHTanbHbiM, B3HThiM ua pa50Thl/1 1• 3a-

wTpnxosaua qaCTb rncTorpaMMhi, OTseqarowag nepexoay (y, npl. 

3KcnepnMeHTanbHaH Kpnsag cosMeweHa c paccqnTaHHhiM aaaqeHHeM 
ceqeHIIH 6 TOqKe MSKCHManbHOrO 3HaqeHHSI, 
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Pac. 4. 3aepreTH'IeCKOe pacnpe.aeneaae nel!:Tponoa ( Teop!!SI). 3awTpHxoaaHa 
'IBCTb racTorpaMMbi, oTae'laroruaSJ nepexo.ay ( y ,pn). 
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