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H. KBHTeK. IO.n. nonon 

l13MEPEHHE PEAKW111 Nd(n, a ) 

HA PE30HAHCHblX HEifrPOHAX 

HanpasneHo s 'nHcbMa )!(8T<I>• 



HccnenoaaHl!JO peaKUllll nma ( n a ) Ha TliJKenbiX l!Apax llpll Hli3Kl!X SHep-

rlll!X HellTpoHoa nocal!meHo cpaBHl!TenbHO Mano paooT: npn Tennoaoll SHeornn aell-
/1/ /2/ /3/ 

TpoHOB - pa6oTbi MaKcpapnallHa , Xelicpeua n AanpeeBa. , a peaoHaHcHoll o6-
/4/ 

naCTH - pa6oTa 8BTOpOB ITO H3y'ICHHJO peaKUl!l! Sm n 1 a ) • 8TO CBl!aa-

HO C M9TO)lli'I9CKl!Ml! TpyAHOCTSIMH 1 o6ycnoBneHJibiMll KpallHe Hl!3KllMl! C9'19Hl!S!Mll 

peaKUl!H ( n , a n 6onbllll!M Y -cjloHOM, 

Ha l!MnynbCHOM peaKTope HEP na6opa'l'OPllll HellTPOHHOll tPll3llKll OH.HH c 110-
·161 

MOIHbJO KCCHOHOBOrO Clll!HTl!nnl!UllOHHOrO MHOrocnollHoro ACTeKTopa Ohlna llC-

cnenoBaHa peaKUl!SI ( n 1 a Ha eCTeCTBCHHOll CMCCll ll30TOIIOB !190JlllMa, a TaK-

lKC Ha o6orameHHb!X li30'I:J:UU!X 
14~d ll 

148 
N d , nonyqefibl peaOHaHCbl B peaK!lllll 

( n a ) na naoTone 
148 

N d ( Ha TennoBbiX HefiTponax sTa peaKUl!SI nayqanacb 
/2 3/ IU 

a pa6oTax ' ) • Ha naoTone Nd sTa peaKnnn SKcnepnMeHTanbHO o6napyJKelia 

arrepBbie. 
2 

Mn111enn o6mel! tmoma.llh!O 0, 7 M npencTaBJU!lm eo6ol! enol! OKHC:K neonltM¥1. 
2 ' 

TonlllnHoll 4-6,5 MrlcM , naHeceHHbill na anroMnnneayro nonnoJKKY Tonmnnoll 0,5 MM. 

HaMepeHl!SI peaKnnn n 1 a ) B peaoHaHCHOfi oonaCTH llpOBO)llfnllCb C paape111e.-

HlleM 0,1 MKCeK/M, a Ha o6orameHHOM ll30TOITe 
148 

Nd - C paapeweHI!eM 0,03MKCeK/M, 

OnHoapeMeHHO nnll Taro JKe o6paana naMepllnacb peaKURll ( n , y ) • KpoMe To-

ro, nnll 6onee To'lnoro pac'leTa nnomanell peaonancoa rrponasonnmiCb naMepeHJUI 

peaKUllll ( n 1 y ) C T9Mll JKe oopaanaMl! C paape1119Hli9M 0,006 MKCeK/M, 

Ha pnc. 1-3 npn:aeneHbi Kpl!Bbie c'leTa a -'18CT!!Il H Y -KBaHTOB B 38Bll-

CIIMOCTll OT SHeprHll. p930H8HCHbiX HeliTpOHOB Jlnll Mlliii9Hell C ecTeCTBeHHOll CMeCbJO 

li30TOilOB Nd ll ooorameHHhlX H30TOilOB 
148 

N d H 
145 

Nd 
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KpHBhie cqeTa a -qaCTIIll nO/Iy'iaHbl 3a 80-110 qaCOB H3MepeHH!I, '4'yBCTBHTerrb-

HOCTII aeTeKTOpa K Y -IIy'iaM yAaii!IIIOCb MHOrO BHHMaHHH npll narraaKe AeTeK-
/5/ 

TOpa , 8 HaCTOH!He~ pa6oTe He'iyBCTBHTeiibHOCTb K Y -KBaHTaM KOHTpOIIHpOBa-

rracb no nepxae~ oneaxe cqeTa 3axnaTHhiX y -rryqe~ aan6orree CHIIbaoro peaoaarr-
18 I 

Xe c arreprne~ ca - pe3orrarrca E0 = 14,1 aB, 3cpcpeKTIIBHOCTb K y -rryqaM 

-8 10 • TaKHM o6pa3oM, cpoa OT peaoaaacabiX B aTHX H3MepeHHHX COCTaBIIHIIa (y:i 

y -KBaHTOB HeOAHMa B nrromaAHX pe30HaHCOB aa KpHBOll ( n , a ) OKa3a/ICH 

HecymecTBel!HhiM, 

OTHO!Heline nrromane~ pe3orrancoB xpnnoA ( n , a ) n ( n , y ) nponop

nnonarrhHO oTHOllierrmo lliHpHH r a ;r Y . KoacjlcjlnnneaT nponopnnonarrhiiOCTH onpene

IIHIICH no H3BaCTHOMy OTHOlliaHIHO Cl ( n , a ) / Cl ( n , y ) /1II!I 
143

Nd B 
/2 3/ . 

TenrronoA o6rracTH, B3!ITOMY 113 pa6oT ' • Ha pnc, 2 n 3 npHneneabl Taxme cxe-

Mhl pacnana Bo36y~errahiX neATporraMH Hnep 
144

Nd H 
146 

Nd • B cxeMe pacnana 
140 

IU Nd nepBhiA Bo36y~eaabiA ypoBerrb HApa - nponyxTa Ce l!aXOlli!TCH Ha 

1,6 MaB ·nblme OCHOBHOrO COCTOHHHH, floCKO/IbKY BepO!ITHOCTb BbiiieTa a -qac-

Tllllhi 113 H.ttpa CIIIIbiiO 3aBIICIIT oT. ee aaeprmr, a nepexon c ypoBHH co cni!HOM 

J" a 4- B OCHOBHOe COCTOHI!He H/1pa UO Ce 3anpemen no 'i&THOCTH, TO /10IImHa 

aa6monaTbCH 3aMeTHa!I pa31!Hna B nepoHTHOCTH BhmeTa a -qacTHll 1!3 Bo36ym

neHHhiX COCTOHHHfi 4- H 3-, OneHKa OTHOlliaHHSI BepOSITHOCTefi nepeX0/10B 3- - 0.,. 

II 4- 2
+ . . 

naeT nerrnqnrry oKorro llBYX nopnnxon. 

B Ta6rr. 1 npaneneHbl pe3yiibTaTbl H3MepeHH!I nemi'IHH 

143
Nd n 145

Nd. 8 cnY>ree 
148

Nd Mbl HMOOM 4 pe3oHaHCa C 
-6 

x/ ro /1IISI H30TOIIOB 
-5 ra ~ 10 SB H 

3 pe3orranca c r (I < 2.10 an. TaKa!! pa3HHna no3BOII!IeT, no-BH/1HMOMy, cnerraTb 

3aKrr~qerrHe o cnHaax pe3orraacon !illpa 
143

Nd. Cnna oTpnnaTerrbrroro peaoaaaca 

/10BOIIbHO 0/1H03H8'1HO onpenerreH 11:3 H3Mepeanfi CII&KTpOB a -qaCTHll IIPH 38XBa-
. /2 3/ 

Te TennoBhiX ael!TpoaoB ' ; 3aaqenne r a 6yneT cooTBeTCTBOBaTb npnneneaao-

MY B Ta6nnne, ecn11 Tennonoe ceqerrHe B peaxnnn ( n , y aa 100% onpenenH-

eTCH 9THM ypoBHeM, B npOTHBHOM cnyqae pearrbHOe 3Ha'leHHe r y 6yneT 6orrhme, 

flpennaraeMhl~ 3/1ecb MeTOA onpenenean!I cnHHa peaoaaaca 
148 

mnpna ae noerna onrro3naqea. nocxonbKY /1/IH peaxnHH Nd ( 

no nemi'IHHe a -

n , a ) nMeeT-

CH npaKTI!'iaCKI! OAIIH OTKpb!Tbll!: KaHan: a -paCIISA.B OCHOBHOe ( J • 8) 

x/ 
flpH onpenellelllil! r 

ry = 60,10-3 9B euNd)a 
113 OTHOif!aHHH ra lf'y, HCn01Ib30B81!11Cb 3HS'iaHHH 

r - 94 1o..!S 143 II y - • 9B ( Nd). 
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Y7/ 
COCTOHHHO , TO MO:IKHO 0:1KHA8Tb a - wnplUi 

6yneT yno»neTaopnT& 3AXOny ITopTGpa-ToMaca c v ..., t Torna 

nepol!TIIOCTb aa6moaaTb pesoaaac c l a , B 100 pas 60ilbiii9ll f' at 1Ip8KTH'IOCKII 

p8BH8 Hymo, T,e, CIIIIH 3 IIpi!III!Cb!B89TCH Cl!ilbHb!M pe30H8HC8M 118AOlKHO, B TO JKe 

BpeMH aepol!THOCTb aa6moaaTb pesonanc c ra .. 0,01 I' a COCT8BilHOT llOCKOilbKO 

1IpOH9HTOB, II Mbl He MOJKOM C IIOiliiOll yaepeHIIOCTb!O IIpiiiii!COTb Clt86b!M peaoHaH

CaM ciiiiH 4. 

L!illl apyrnx l!Aep, uarrpnMep 
149 

Sm ( n ' a ), xorna nepaoe aoa6yJKneanoe 

COCTOl!IIIIO AO'I9pH9I'O l!Apa ilOJKI!T ):10CT8TO"'HO H113KO I! BOpOl!THOCTH a -pacnaa_a 

B OCHOBHOO I! nepBOO B036yJKA9HH09 COCTOSIHIIO cpaBHI!Mbl, MOlKHO 0:1KHA8Tb, 'ITO 

/4/ 
11 ., 2. B aToM Cily'Iae aenn'II!Hhi r a 6yayT cpmoxTynpoaaTb cila6ee ( CM, ) • 

0A118KO C 9KCnepHMOHT8ilbiiOii TO'IKI! 3p91llll! 9TOT HHTepeCHblll Bonpoc OCTaoTCSI no

Ka OTKpbiTbiM. Heo6xoanMo npoaecTu cpaaueune a -IIlnpnn no 6oilbiileMy "'HCny 
I 

pesonancoa, '!eM Mbi nMeeM B HacTonmee apeMn. 

Boaapamancb K pnc, 1, aaMeTnM, 'ITO npnHOAilO:lKHOCTb nnKa B c"'eTe a -

"'8CTI!U npn E0 = 76 sa noxa ue l!cua. ITpennoila,raeTcn ee yTO"'HHTb B nocileay-

IOIIIHX axcrrepuMeuTax. 

Ma npHBOA911Hb!X B T86il. 1 BO/ll!'ii!H ra ,4, 
I! orry6ni!KOBaHHb!X H8MH panee 

fiblllH noac"'nTaHbi cpenune ona"'eHHSI a -IIIHpHH AilS! COOTBOTCTBYIOIIIHX 3H8"'9HHll 

J 77 , 3TH lKO BOilH"'HHbl 6biiiH paCC"'liT8Hbl llO CT8THCTH'IOCKOll TeopnH: 

rae Tt -llpOHHUaeMOCTb KYIIOHOBCKOI'O 6apbepa AilS! a -"'aCTHUbl C op6HT81lb-

f Hb!M MOMSHTOM 

31I8'IOIIH9M J
77 

B6nH31! 

/61 
Thl ll3 pa60TW o 

DJI7 -cpenuee paCCTOSI!IHO MO)I(J:IY ypoBHSIMH C OAIIHOKOBb!M, 

38XB8THOI'O COCTOSIHllSI nnpa. Beili!'IIIHW B3SI-

Cpaanenue peay/lbTaToB TeopeTn"'ecxnx pac'IeToB c aKcnepnMeHTail&HhlMH 

nanHbiMll HililiOCTpnpyeTcn Ta6n, 2, Uncppb! a cxo6xax pSIAOM c axcnepnMeHTailhHbi

MH 3H8'I9HIISIMI! fa yK83hlB8!0T HO 'IHCilO p930H8HCOB1 no KOTOpoMy npOBOAllilOCb 

ycpenuenue. Mo)!{HO oTMeTHTb xopoiilee, cornacne Teopnn c axcnepnMoHTOM Ann 

148 
Nd 1! 

149 
Sm , H9CKOilbKO xyAIIlee AilS! 

147 
Sm I! AilS! 

146 
Nd. 

0CHOBHbl9 OIIIH6KH B OllpoAOilOHI!ll SKCIIOpliMOHTOilbHOI'O 3H8'I9HHSI la CBS!-

aaHbi c aoaMOJKHbiM rrponycKoM peaoaancoa a peaxunn n a ) , -ycpeanenne¥ 

no MOilOMy 'IHC/ly cp.1IOKTYHPYIOIIIHX 3H8'IOHllll l a a TOKlKO HeTO"'HOCTb!O HOp-

MllpOBKH, Llnn 

na cpaKTop 2. 

14S 
Nd Y'IOT 9THX OIIIH60K MOJKOT 1!3MOHHTb ae 6oilee 'IOM 
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B aaKn!O'I9HII9 aBTOpbl BbipalKaiOT CBOIO npll3HaT91IbHOCTb <f>,n,IIJannpo 3a Il0-

II9.3Hhl9 o6cyJKJteHnSI, a TaKJKe H. Pn6aaCKOMY aa noMOIUb B ll3MepeHUSIX, n.E.rru

K91IbHepy, 3.H. IIIapanoay sa npe.nocTaBneane annapaTyphi .nnSI naMepennli c y -

nyqaMn, SI, <Porenoaon, A. rpaqeaon, H. CTpOliKOBy sa naroTOBneane MHIUeHel!:, 

AaTophl 6naronapHhi B.C. 3onoTapeay u ero coTpynanKaM aa npenocTaBnenne 

paa.neneHHhiX naoTonoB neonnMa, 

• tlj 

~r• 
n ll T e p a T y p a ' ( 
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Ta611Hila 2 

CpaDiteaae pac'leToB no CTSTHCTH'Iecxoli TeopHH cpensax aiJaqeaafi a -wnpaa 
C pe3yllbTSTSMH 3KCnepHM9HTa 

J" 
~, 

3- 4-

HaoTon I HeonnM-143 HeonHM-145 CaMapall-147 CaMapnti-149 

I (4] (4) 
3Kcnepn- I 530 (5) IO (3) I9 (5) 0,74 (3) - , 7 MeBT j 

ra'JO ,3B· 

Teo paR I 350 2,8 6I 0,83 

8 

.J' _ __..,.' 

.. 
Nr 

10' 

S.1i/. 

"' 

Nd"' 
NdH!i 

Pac. I. 

Nd(n.;J 

_L_ 
Nd(n,o() 

--/\..-.-- . __. 
10 10' 

.I 

W 
)I~ ··F l,~: -t.·,· 

• ,--.,.r-~- • • •. 

IIIII II 

10' 
En (aS) 

3aaHCHMOCTb C'l9TS a -'laCTHil (HBJKHHSI KpBBaSI) H C'l9Ta y -KBSBTOB 
(aepXHSISI_KpHBaH) OT 3BeprHH BefiTpoBOB B H3MepeBHSIX C 9CTeCTB9H

BOi! cMeCI>IO naoTonoa aeonHMa. To'IKB MelKily peaosaHcaMn ycpenae
Bbi. Ha:IKe 5 sa cTaTHCTH'leCKaH TO'IHOCTb 4%. Banay npaaonHTCSI nneH
Tn¢nKann>J pe30BBHCOB llO H30T01l8M COrllSCBO /8/ H HAIDHM H3MGpGHHHM. 

9 
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'i 

Nr 

1.10
3 

2. 
5.10 

N,( • 
4,;10 

2.10
1 

Pac. 2. 

143 

Nd(n 0) 

yev~.,; 
. ~~ 

£1 55 ro 
2 l 1.5 MeV / TT1TT17 

~ o• ~++ 
11,0 Nd · Ce 60 

58 

l ,., 
Nd (noe) 

-·~~.-·1 ..... ___ 1 ...... ;..'-\ 

r 
r ,-
J:II. 

l 
10• 10 En (eV) 

3aBHCHMOCTb cqeTa a -qacTHJl (HH*HHH KpHBas) H y -KBBHTOB OT 

aaeprHH aellTpOHOB B H3MepeHHHX C o6orameHHhiM H30TOITOM 
148

1 ~i. 
Ha pacyaKe npnseJleaa cxeMa a -pacna)la cocTaBaoro RllPS Nd. 

10 

J 

.. Nt 

3.1o• 

1.10+ 

N.c 
3.10

1 

1.101 

Puc. 3. 

145 

Nd (n.r> 

~e 

L 

~.XI 
II 
II 

" II 
II 

r 

-ooj 
1~5 

Nd (n,a) 

Xe 

I f A 
~/::: ~Ld]4.3 r ,. +.+ 

~ ro Jn 

I 0,6; MeV rrrrJr 
146 

· 142 Nd 
Ce 60 58 

1~ 
. 

. . ·v··.,>··.'-'·. 

-·-····· ....... _.... . .... -.-.. ft..,..·.,::t(r. .,.-
fO 10' 103 

En (eV) 

3aBHCIIMOCTb cqeTa a -qacTHJl ( HII*HHH KpiiBaH) H y -KBSHTOB OT 

aaeprHH aellTpOHOB B H3MepeHHHX C o6orameHHhiM H30TOITOM 
146 

N d. 
Ha pacynKe npnBeJlena cxeMa a -pacna)la cocTasnoro HJlpa 

146 
Nd. 
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