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nocne Haweti npenH1\Y!l1eA CTaTbl-1 [ 1], npOI\OJ!lltl-IBWeH 

CHCTeMaTHYeCKHe l-13MepeHI-!S1 cpel\HI!iX HeHTpOHHbiX pe30HaHCHbiX 

napaMeTpOB 60JlbWOH rpynnbl s:Ill,ep ( CM . 61-!6JIHOrpai!Jl-!D B [ 1]), 1\JIS'I 

Mace A>124 OKa3aJIHCb HCCJieAOBaHHbiM!-1 TpH npMpO~HHX CM8CM 

H30TODOB: Te , Xe 1-1 Nd . OnpeAeJIS!eMble H3 cpel\Hl-IX 

1\H~¢epeHQHaJibHbiX CeYeHHH ynpyroro pacces:IHI-IS! HeHTpOHHble Cl-IJIOBble 
0 1 1 u 

~YHKUHH S , s112 , s312 1\Jls:! s-,pl/ 2-p3 / 2- H8MTpOHOB H pal\HYCbl 

pacces:IHHS1 RO 1\JIS! s-HeHTpOHOB y BCeX Tpex 3JieMeHTOB 

06HapylltHBaDT 1\0BOJlbHO nJiaBHYD 3aBI-!Cl-IMOCTb OT A, 

3 KCTpanOJIHpyeMyO 1-13 06JiaCTH 6oJiee JierKHX 1-!CCJieAOBaHHbiX S!ll,ep, 

pacnoJIOllteHHbiX Ha WKaJie A DJIOTHee. ~ TOJ!bKO DOBeAeHHe pal\HYCOB 

pacces:IHI-IS! ll,JIS! HeHTpOHHOH p-BOJ!Hbl R
1
' OKa3aJIOCb HeOlltHll,aHHbiM: 

3 Ha YeHHe R
1
' 1\JIS! Te S!BHO Bhlna,ll;aeT BH!-13 Ha 15-2 0 OWH60K . :«eJiaS! 

D01\p06Hee HCCJiell,OBaTb 3TOT 3~~eKT , Mbl npoBeJIH H3MepeHHS! C ,li;BYMS! 

TS!llteJibiMH H HaH60Jiee ,li;OCTYDHbiMH H30TOnaMH TeJIJiypa. 

~3MeneHHS! 

~CDOJib30BaJiaCb Ta J:e MeTO.liHKa H3MepeHHH, YTO H B pa6oTe 

[1], TOJibKO B Kal.!eCTBe pacceHBaTeJieH Ha MeCTaX CTaJibHbiX 

6aJIJIOHOB C ra3aMH 6biJIH ycTaHOBJieHbl YeTblpe QHJIHHI\pHYeCKHX 

KOHTeHHepa H3 aJIDMHHHS! TOJIU1HHOH 0, 2 MM - O)J.HH nycTOH H TpH 

3anoJIHeHHbiX nopowKaMH 128Te (98,6% o6orameHHS!), 130re (99 , 6%) 

H B4 C (DOCJ!e,li;HHH KaK CTaH,ll;apT C H3BeCTHbiM CeYeHHeM pacceS!HHS!). 

BbiJIO BbiOOJIHeHO )J.Be cepHH H3MepeHHH: nepBaS! - C KOHTeAHepaMH 

,li;HaMeTpOM 2 CM , a BTOpaS! - 3 CM. KOJIH4eCTBO nopOWKOB 
128

Te, 
130

Te H B
4

C B nepBOH cepHH 6b1JIO 27,26 H 32 r H BO BTOpOH -

50, 50 H 64 r, COOTBeTCTBeHHO. CTOJI6HKH nopOWKOB HMeJIH BbiCOTY 

npwMepHO 9 CM H 80 BpeMS! "CBOeH" 3KCn03HQHH QeJIHKOM HaXO)J.HJIHCb 

B HeHTpOHHOM nyYKe. 

Bcero B nepBOH cepHH 6b1JIO C,ll;eJiaHO 504 10-MHHYTHbiX 

3KCn03HQHH, no 42 )J.JIS! Kallt,li;Oro H3 l{eTblpex KOHTeHHepOB H Kallt,li;OrO 

H3 yrJIOB pacceS!HHS!: 45,90 H 135°. Bo BTOpOH cepHH 9TH 4HCJ!a 

COCTaBHJIH COOTBeTCTBeHHO 852 H 71. BeCb H3MepwTeJibHbiH npoqecc, 

BKJ!Dl{aS! nepeHemeHHS! paccewBaTeJieH H AeTeKTOpa HeHTpOHOB , 



nposo~Hnc~ 8 asroMaTH4eCKOM pexHMe c noMombo 3BM THna CM-1300 

H npepb1BaJ1C~ ~Jl~ KOHTpOR~ H Bbi80~a pe3yJ1bTaTOB O.UHH pa3 8 

CYTKH. 

Pe3yJ1bTaTbl 

npeo6pa30BaHHe HaKonneHHbiX Bp8MRTip0~8THHX cneKTpOB 

pacceHsaeMbiX HeArpoHOB s ~H!p!pepeHQHanbHble ce4eHH~ pacce~H~~ 

a (E) 
2 

a(~,E)= -4~[ 1+ L w.(E)P.(cos~)l, 
!( i=1 1 1 ~ 

r~e ~-yron pacce~HH~,E-3HeprH~ HeHTpOHOB, H ~3BRe4eH~~ ~3 

nocne.UHHX HeATpOHHbiX CHJ10Bb1X 'YHKQHA H panMyCOB pacce~~M~ 

npOBO.UHRHCb TaK ~e, KaK B (1] H UMTHpyeMHX TaM p~OOTnX . 

nony4eHHble ,zmtp!pepeHQHanbHhle ce4eHH~ s BH.l\e HX napaM!=!Tpos a 
5

, 

w1 H w
2

, nepec4HTaHHble 8 CHCTeMy ueHTpa Mace, npe.ucrasneHH Ha 

pHC. 1 H 2, r)\e H3-3a 3KOHOMHH MeCTa w1 H w
2 

llaHbl TOJlbKO 1111~ 
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PMC.2 . 

3HEPriiJ1 , K3B 

napaMeTpbl aHH30TponHH pacce~HH~ 

noJiy4eHHble c pacceHBaTeJI~MH 020 MM 

030 MM (KpeCTbl). KpHBble- CM. TeKCT . 

~Jl~ 128Te, 

( KpyUH) H 

128Te, H60 OHM n04T~ O.li~HaKOBbl y 060HX H30TOnOB. Pe3yJibTaTbl, 

nony4eHHble s nepsoA cepH~ H3MepeHHA (.UHaMeTp pacceHsaTeneA 

20 MM) , H306pa~eHbl Kpy~KaMH, a BO BTOpOH cepHH ( 30 t-'M) 

KpecTaMH. 

B Ta6JIHQe np~8e)\eHbl 3Ha4eHH~ CHJIOBbiX 'YHKQ~H H pa.UHYCOB 

pacce~H~~, .uao111He HaHnyqwee on~caHHe 3KCnepHMeHTaJibHbiX T04eK. 

CO cnoco60M nony4eHH~ 3THX 3Ha4eH~H MO~HO n03HaKOMHTbC~ B 

pa6oTe [ 2 J. YKa~eM 31Iecb n~wb cs~3b pa.uHycos pacce~HH~ 
I Q) ... (D 

R1=R[1-(21+1)R1J c napaMeTpaM~ BKna.ua .uaneKHX yposHeH R1 : 

pa.UHYC ~.npa 6pa1lC~ 8 BH.lle R=1, 35A 113 'M. napaMeTpbl f :/0 ]' 
Y4HTNBaom~e pa~HaU~OHHbiA 3axsaT, oueHeHbl no .uaHHbiM H3 [3): OH~ 

cna6o B11H~klT Ha .UpyrHe napaMeTpbl H OCTaBaJJHCb !pHKCHpOBaHHbiMH . 
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B OCHOBHOH no,nroHKe napaMerpos yYaCTBOBaJl!-1 

3KCnepHM€HTaJlbH~e T0'1KH o6eHX cepHH H BapbHpOBaJlHCb n~Tb 

napaMeTpOB. B ,I!OnOJIHHT€J1bHOH no,nrOHK€ MN 3a,HKCHpOBaJ1M ,I!Jl~ 
m 

060HX ~,llep R1=-0,23 - Ha "HOpMaJibHOM" ypOBHe 6J1M3KHX no M~CCe 

~,nep. Pe3yJ1bTaT~ 3TOH no,nrOHKH ,llaH~ B Ta6J1MU€ B CK06KaX BCJle~ 

3a OCHOBH~MM pe3yJ1bTaTaMM. 0 Ka'1eCTB€ COOTB€TCTBHH HaH,Il€HHNX 

napaMeTpOB 3KCnepMM€HTY MO~HO CY,IIHTb n0 . 3Ha'1€HH~M ~ 2 Ha O,I!Hy 

T0'1KY B Ta6J1HU€ M no KpHB~M Ha pHCYHKaX (CDl.OWH~M ,I!Jl~ OCHOBHOH 

nogrOHKH, nyHKTHpHhlM - g~H gonO~HHT8~bHOM) . 3aM8THM, 4TO nog

POHKH no OTge~bHhlM C8pHHM npHBOgH~M, 8CT8CTB8HHO, K H8CKO~bKO 

pa3J1M'1anmMMC~ 3Ha'1eHH~M napaMeTpOB, cpe,IIHHe OT KOTOpNX 6J1M3KH 

K 3Ha'1eHH~M H3 Ta6J1MU~. 

napaMerp 

10 4 ·f ;5 ro 

1o 4 ·r ;5 ·p 

104·50 

4 1 
10 • 5 1/2 

4 1 
10 · 5 3/2 

Ro'• ipM 

R{. ipM 

~2 

06cy~neHMe 

Ta6nHua 

128Te 130Te 

2.7 1.0 

8.0 3 . 0 

o.o4±0.o3 (0.28±0.03) I o.oo±o.o2 (0.10±0.04) 

2.7±1.0 (11.9±1.0) 2 . 5±0.8 (10.3±1.2) 

1.66±0.26 (1.14±0.38)11.47±0.26 (0.91±0.44) 

6 . 29±0.16 (4.ss±o.14l I 6.28±o.1o <s.o9±o . 16l 

6.19±0.31 (11.50) 6.31±0.31 (11.56) 

1.7 (3.4) 1.8 (4.7) 

Ha pHC.3 H 4 T€MH~MM T0'1KaMM H306pa~eH~ nony'1eHH~e HaMH 

paHee ,llaHH~e 0 p-BO~HOBhlX HeHTpOHH~X napaMeTpaX ~,llep: 3p112 -

H 3p312 -MaKCHMYM~ HeHTpOHHOH CHJIOBOH ilJYHKUHH H xapaKrepH~H XO,Il 

panHyca R{. Pe3yJ1bTaT~ ,I!Jl~ 128Te H 130Te noKa3aH~ Ha pHCYHKaX 
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A 
PHC.3. 3KcnepHM€HTaJ1bH~e 3Ha'1eHH~ p-HeHTpOHHOH CHJIOBOH 

'YHKQHH. CseTn~e KpyxKH - ,nnR H30Tonos Te s 

OCHOBHOH no,nrOHKe, KpecT~ - B ,I!OnOJ1HHT€JlbHOH. 

CB€T Jl~MH T0'1KaMH ,IIJIH OCHOBHOH no,llrOHKH H KpecTaMH- ,llJIR 

,II,OnOJIHHT€J1bHOH. B npHHUHne MOr JIO CJIY'1HTbCR, 'iTO npH OCHOBHOH 

DO,IlrOHKe HTepaUHH OCTaHOBHJIHCb B JIOXHOM MHHHMyMe ~ 2 • a B 

HCTHHHOM MHHHMyMe aHOMaJIHH R{ HeT. O,n,HaKO 3TO onposepraeTCH 

pe3yJ1bTaTaMH ,llODOJ1HHT€JlbHOH DO,IlrOHKH. B CaMOM ,lleJie, ~2 B HeH 

60JibWe, '1€M B OCHOBHOH, 3HepreTH'1€CKHH XO,Il 11
5 

npOTHBOpe'1HT 

3KCnepHM€HTaJibHO Ha6JID,IlaeMOMy, a 3Ha'1eHHR S~/2 Hepa3yMHO 

60JibWHe. TaKHM o6pa30M, qJopMyRHpy~ OCHOBHOH B~BO,Il HaCTORJqeH 

pa6oTN, M~ snpase yTsepx,qaTb, '1To pa,qHyc~ p-pacceHHHH Ha 128re 

H 130Te npHMepHO Ha 50% M€HbW€, '1€M Ha R,llpax COC€,1lHHX 

3JI€M€HTOB, H Ha 25% - no cpaBH€HHD C H,llpaMH eCT€CTB€HHOrO 

Tennypa. Tor,qa, Y'1TH pe3ynbTaT R{=B, 1±0, 2 !pH ,llJIR Te, MOXHO 

npe,IICKa3aTb, 'iTO WeCTb 6onee JierKHX H30TOnOB, COCTaBJIRR OKOJIO 

5 



15.0 [ • • • '' '' '' • '' • • • '' '' ' ' • '' '' · ' rcnTncrnoTTTrnrcrrc<·o 

ttl .. ++ "+ 10.0 

t 
:::g 
e s.o 

~ + +' ) 

t. 
++ 

o.o r---H~ T 

L • J.LJ...LLJLL.Ll...LLJJ~~ 11 , 1~! II I II . ..LLLLL''' ' ''''' __ 5 .0 1 !II 

40 60 80 100 

P\ 

• t 
c):¢ 

120 140 

PMC.4 . 3KcnepMMeHTaRbH~e 3Ha~eHMH papMyca p-pacceHHHH . 

CBeTRNe Kpy~KM - ,ll,RH M30TODOB Te B OCHOBHOH 

DO,ll,rOHKe , KpeCTN - B ,li,ODORHHTeRbHOH. 

34% B CMeCM, aon~H~ MMeTb B Ka~eCTBe CBOero cpepHero BeRM~MHY 

R1~12 9M, T.e . KaK pas "HOpMaRbHYD" BeRM~MHy . 

4TO KacaeTCH TeopeTM~eCKOH MHTepnpeTaQMH 8HOM3RMM, TO 

3TOT TMDH4HO HeCT8THCTH4eCKHH 3IDIDeKT MO~HO 6NRO 6H 06bHCHMTb 

o6pa30BaHMeM B npoMe~yT04HhiX H~~ax Te 12 g H Te 131 HeKOTOpNX 

npOCTNX, HRH BXO,li,HNX, COCTOHHHH CO CDMHaMM 1/2- H (HJIM) 3/2-, 

COOTBeTCTBYD~HX 9HeprHH naaaD~MX HeHTpOHOB -D , 3 M38 H HMeD~HX 

lllHpHHN B ,ll,eCHTKM HJIH COTHM K38. MN DOD~TaRMCb 4MCTO 

'eHOMeHOROrH4eCKH OQeHHTb HX napaMeTpH,npeanoRO~HB,4TO Te eCTb 

CMeCb asyx "H30TODOB", oaMH H3 KOTOphiX HMeeT BXOaHoe COCTOHHMe 

3/2 H KOHQeHTpaUHD 66%. 

Ha pHC.5 npe,li,CTaBJieHN HalllM CTapHe aaHHNe fiJIH Te H3 pa60TN 

[4) ao 250 K9B H ,n,aHHhle H3 [5] Bhlllle 350 K9B . nepenan 
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0DI1CaHMe 3Ha ~eHMH w 
1 

l!RH Te C y4eTOM BXO.llHOro 

COCTOHHHH 3/2- (Kpii!Bhle I , 2 , 3) 1-1 6ea Hero 

( KpMBaH 4) . napaMeTpbl E
0

, rt, r-l- B K38 ,li,RH 

KpMBbiX: 1-291,37 , 12; 2-28 1, 42 , 24 ; 3-296,62 ,48. 

3KCnepMMeHT8JibHNX T04eK w
1 

B paAoHe 300 K3B KaK pas xapaKTepeH 

fiRH HHTep9epeHUMH p-pe30HaHCa C DOTeHUI18RbHbiM s-pacceHHHeM. 

KpHBNe 1 ,2 H 3 Ha pMCYHKe, COOTBeTCTBYD~He TpeM BapHaHTaM 

T8KOPO pe30HaHCa, paCc4HTNBaRHCb 113 BHpa~eHHH Ce4eHMH 

a(O,E)=a 1 CR~. R 1~s0 .s: 12 .s~ 12 l+0 . 66a 2 cE 0 .r n . r 1 1. 

r ,IIe !jlyHKUHH a 1 - ce4eHHe, ycpe,IIHeHHoe no peaoHaHcaM, a a 
2 

-

C84eHJ-~e .OMI M30JIHpOBaHHOrO pe30HaHCa ( BHpa~eHHH ,llRH a 
1 

1-1 a 
2 

MO~HO HaHTH B pa6oTe [2]) . HeATpOHHYD M panMaQMOHHYD lllHpHH~ r 
n 

V. f' il' KaK apJ-yMeHT~ 'lJYHKQHH 11
2 

fl cnyYae BXO,llHOPO COCTOHHHH 

0~03Ha4aDT r~ M r-l- . np11 9TOM lliHpMHa r-l-=const OTBe4aeT nepexony 

2 KOMnayH,II-COCTOHHvUl , a r-t - E
312 

(,[\JI.fi p-COCTOHHI15I) 

COOTB8TCTB ye T nepexony BO BXO,li,HOH KaHan. Bee apryMeHTN a
1 

l!RH 

flCeX Kpl1BbiX O,li,MHaKOBbl , npH4eM R~ =-0 . 23 , T.e . R
1
' :l! 11 . 5 !fJM. 

KpMBaH d no.qy'-!e Ha np11 a
2

=0 H OTBel.faeT OTCYTCTBI1D aHOM8RHH 8 

p-pacce5!Hl1H . 

.., 
' 



an~ HaAeXHOrO ycTaHOBneH~~ np~pOA~ 06HapyxeHHOrO HaMH 

~sneH~~ Heo6xon~M~ nanbHe~w~e 3KcnepHMeHT~ c H30TonaMH Tennypa 

~ npyrHMH 6nH3KHMH no Macce ~npaM~ . 
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M~~Ha n.B., CaMOCBaT r.c. 
06 aHOManbHOM pacce~H~~ p-HeHTpOHOB 
~ApaM~ Tennypa 

P3-92-230 

~3 ~JMepeH~~ A~~epeH4~anbHoro ce~eH~~ pacce~H~~ 
HeHTpOHOB C 3Hepr~~M~ AO - 300 K38 np~ Tpex yrnax Ha 
~JoTonax 128Te ~ 130 Te onpeAeneH~ He~TPOHH~e c~noe~e 
$yHK4~~ S0

, S~ 12 , S!t 2 ~ paA~YC~ pacce~H~~ R~ ~ R~ An~ 
s- ~ p-eonH. KaK ~ An~ ~Jy~eHHOH paHee np~pOAHOH CMec~ 
~JoTonoe Te, paA~yc~ p-pacce~H~~ cy~ecTBeHHO MeHbwe, 
~eM y COCeAH~X ~Aep, HO TaK, ~TO cpeAH~H R~ An~ OCTanb
H~X ~JoTonoe Te, no-B~A~MoMy, 11 HOpManeH". ~nn~cTp~pyeT
c~ B03MO~HOCTb 06b~CH~Tb aHOMan~~ o6pa30BaH~eM BXOAH~X 
COCTO~H~H y COCTaBH~X ~Aep 129 Te ~ 131Te CO cn~HaM~ 
~ ~eTHOCT~M~ 1/2- ~ (~n~) 3/2-. 

Pa6oTa B~nonHeHa B na6opaTop~~ HeHTPOHHO~ $~3~K~ 
0~~~-

llpenpHHT 06be,i~HHCHHOI'O HIICTHT)'T8 ll.lCPHblX .. CC.,C.l0B8HHH. ,lly611a 1992 

nepeBOA aBTOpOB 

Mitsyna L.V., Samosvat G.S. 
About Anomalous Scattering of p-Neutrons 
by Te-Nuclei 

P3-92-230 

The neutron strength functions S0 , Si 12 , s; 12 and 
scattering radii R~ and R~ for s- and p-waves were cal
culated from differential neutron scattering cross-sec
tions of 128 Te and 130 Te isotopes measured at up to 
- 30Q keV neutron energies for three different angles. 
As for earlier investigated natural isotope mixture of 
Te the radii of p-scattering are essentially less than 
for neighbouring nuclei, while average R' for the rest 
isotopes of Te is, apparently, "normal". The possibi
lity is demonstrated to explain this anomaly through 
door-way states being formed in 129 Te and 131Te com
pound nuclei with spins and parities 1/2- and (or) 3/2~ 

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