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<l>paHK H.M. P3 - 12829 

KpaTKHH o63op Hay4HOH AeRTenbHOCTH na6opaTOPHH 
HeHTPOHHOH $H3HKH 8 1978 rOAY 

Pa6oTa COAep>KHT OCH08Hble peaynbTaTbl Hay4HOH AeRTenb
HOCTH na6opaTOpHH HeHTpOHHOH <I>H3HKH OH~H 8 1978 r. 8 o6na
CTH RAepHOH $H3HKH H $H3HKH KOHAeHCHP08aHH~X CpeA, 8Kn~4aR 
HccneA08aHHR 6HonorH4ecKHX o6beKT08. Coo6~aeTcR o6 o6Hapy
>KeHHH paAHa4HOHHOro 3aX8aTa HeHTPOH08 C 3HeprHeH AO 70 K3B 
RApaMH renHR-3, HccneA08aHHH anb$a-pacnaAa HeHTpOHH~X pe-
30HaHC08 8 RApe Tennypa-123, 06 HTOrax H3y4eHHR paAHa4HOH
HOrO 3aX8aTa npOTOH08 MeTOAOM ycpeAHeHHR no pe30HaHCaM H 
APYrHX RAePHO-<I>H3H4eCKHX pa6oTax. npH80ARTCR peaynbTaT~ 
HCcneA08aHHR CTpyKTYPbl HMMYHOrno6ynHH08 MeTOAOM Manoyrn080-
ro pacceRHHR HeHTpOH08, cerHeT03neKTPHK08 - MeTOAOM AH$paK-
4HH HeHTpOH08 H APYrHX 8e~eCT8 - MeTOAOM Heynpyroro pacceR
HHR Tenn08biX HeHTPOH08. Coo~a~TCR H 06CY>KAa~TCR HTOrH 
<!>H3H4ecKoro nycKa peaKTopa H6P-2 8 HMnynbCHOM pe>KHMe. 

Pa6oTa 8blnOnHeHa 8 na6opaTOPHH HeHTPOHHOH <I>H3HKH OH~H. 

Coo6UieHHe 06bellHHeHHO!"O HHCTHTyTa SlllepHbiX HCCnellOB8HHII. Lly6Ha 1979 

Frank I .M. P3 - 12829 

Brief Survey of Scientific Activity of the 
Laboratory of Neutron Physics 

Scientific activity of the Laboratory of Neutron 
Physics in 1978 in the field of nuclear physics and con
densed matter research including biological objects is re-

. viewed. In the Laboratory the radiative capture of neutrons 
with energies up to 70 keV byHe-3nuclei were observed; 
measurements of alpha-decay of neutron resonances of the 
Tl-123 nucleus were performed; study of proton radiative cap 
ture by averaging over resonances was carried out; etc. 
Besides, the results of the study of IgG structure by 
neutron small angle scattering, of ferroelectrics- by 
neutron diffractio~ methods and of other materials by in
elastic thermal neutron scattering are given. The results 
of the physical start-up of the IBR-2 reactor in the pulse 
mode are reported and discussed. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06'beDIIH9HBbl/l JIHCTII't'yT' Jl/19pHbiJC IICC09J101JSBIIII /1y6Ha 

<I>H3H4eCKHH nycK peaKTopa H6P-2 6bln Ha4aT 8 HOR6pe 
1977 r. ! 1. 21 H aa8epweH 8 nep8oM nonyrOAHH 1978 r., nocne 
4ero Ha4anacb noArOT08Ka K 3HepreTH4ecKoMy ny~KY H oc8oe
HH~ peaKTopa *. 

13 RH8apR 1978 roAa Ha peaKTope H6P-2 8nepBble 6bln ocy~eCT
sneH HMnynbCHbiH pe>KHM C 4aCTOTOH OOBTOpeHHR HMnynbCOB KaK 
50, TaK H 5 r4. Ha PHC. 1 npeACTasneHa C<!>OTOrpa<!>HPOBaHHaR 
Ha OAHOH nneHKe 4enaR cepHR cneAY~~HX APYr 3a APYrOM HM
nynbCOB peaKTopa, TaK 4TO Ton~HHa KPHBOH xapaKTepHayeT paa-
6poc aMnnHTYA HMnynbCOB. BHAHO, 4TO $nyKTya4HR BenH4HH HM
nynbCOB He3Ha4HTenbHa. 6blnH T~aTenbHO HccneAOBaHbl H APYrHe 
napaMeTpbl peaKTopa. 3To HMeeT 6o.nbwoe 3Ha4eHHe: s pac4eT-
Hble BenH4HHbl napaMeTpOB B PRAe Cny4aes 6blnH BHeCeHbl AOBOnbHO 

PHc. 1. <l>oTorpa<!>HR cepHH 
HMnynbCOB MO~HOCTH 
H6P-2 Ha 3KpaHe OC4Hn
norpa$a. 

Cy~eCTBeHHble KOppeKTH Bbl, a 3TO, B CBO~ 04epeAb, noTpe6osano 
XOTR H He3Ha4HTenbHbiX, HO BCe >Ke He06XOAHMbiX yCOBepweHCTBO
BaHHH CHCTeM peaKTOpa, TaK, HanpHMep, AnHTenbHOCTb HMnynbCa 
/pHC. 2/ OKaaanacb 6nH3KOH K 200 MKC, T.e. BABOe npOAOn>KH
TenbHee pac4eTHOH. 3KcnepHMeHT noKaaan, 4TO 3Toro ywHpeHHR 

* B OCHOBy CTaTbH nono>KeH TeKCT OT4eTHOro AOKnaAa, npeA
CTaBneHHOrO nH<I> XLV ceccHH Y4eHoro coseTa OH~H 10 RHsapR 
1979 r. 
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P~c. 2. $opMa ~Mnynb
ca MOlJlHOCT~ peaKTOpa 
~6P-2. BpeMH a M~Kpo
ceKYHAax. 

MO~HO ~36e~aTb, ecn~ ~3MeH~Tb ~OpMy AOnonH~TenbHoro nOAB~~
HOro OTpa~aTenH. C HHBapH no MapT peaKTop ~6P-2 npopa6oTan 
CBO~ nepBble 100 4aCOB /ero CpeAHHH MOlJlHOCTb 6blna np~ 3TOM 
acero 500 BT/. B 3TOT nep~OA 6~n~ ~3MepeH~ cneKTP ~ noToK 
Hel:iT POHOB 131

• B nepec4eTe Ha MOlJlHOCTb 4 MBT ~MnynbCHbll:i. noTOK 
c noaepxHocT~ 3aMeAn~TenH cocTaa~n - 10 16 TennoBbiX Hel:iTp. I cM 2.c , 
T.e . nOATBepA~nocb pac4eTHoe 3Ha4eH~e. 4To KacaeTcH cneKT-
pa , TO B npeAenax T04HOCT~ ~3MepeH~I:\ OH He OTn~4anCR OT 
o~~Aa eMo ro, a TaK~e Toro, 4TO Ha6n~Aa e TCR AnR ~6P-30. 

AnR noA r oTaBnl1saeMoro 3HepreTI14ecKo ro nycKa t.16P-2 Heo6-
XOA~ Mo C03AaTb ~ BBeCTI1 B 3KcnnyaTa4~~ HaTp~eBy~ CI1CTeMy 
oxna~Ae H~R peaKTopa. 3Ta pa6oTa aenacb a 1978 rOAY o4eHb 
~HT e HC11BHO . 3asepweH MeXaHI14eCK~I:\ MOHTa~ C~CTeM~ oxna~AeH~R , 

npi1MepHO Ha 75 % B~nOnHeHbl pa60Tbl no · CI1CTeMe 3neKTpOnOAOrpe
Ba Tpy6onpOBOAOB. AnR xapaKTepi1CT~K~ 06beMa BblnOnHeHH~X pa-
60T CKa~y, 4TO CMOHTI1pOBaHo OKOnO 1500 M Tpy6onpoBOAOB, 11Me~
lll~X ca~we 2200 csapH~x coeA11HeH~I:i. Ka~Aoe ~3 3TI1X csapH~x 
coeA~ HeH~I:i noTpe6oaano BblnOnHeH~H PHAa onepa411!:1, BKn~4a~lll~X 
peHT reHOBCK~H ~ raMMa- KOHTpOnb. BCR 3Ta pa6oTa BblnOnHeHa Ha 
XOpOWeM YPOBHe, 11 Tpy6onpOBOAbl npown~ BaKyyMH~e 11 nHeBMaTI1-
4eCK~e ~cn~TaH~H. Cl1cTeMa HaTpl1eaoro oxna~AeH~H o4eHb cno~Ha. 
0Ha COCTO~T 113 15 nOAC~CTeM: nepsoro, BTOporo 11 TpeTbero 
KOHTYPOB, C~CTe~ 3neKTpOnOAOrpeaa, CI1CTeM Tennoaoro KOHTpo
nH, C~CTeM 06Hapy~eHI1H npoTe4eK HaTp~H ~ TeH30MeTpl1~ 11 T.A. 
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Cel:\4aC nonHOCTbiO 3aKOH4eHa ~ 11CnbiTaHa CI1CTeMa npl1rOTOBne
H11H HaTpi1H /p11c. 3 11 ~/. 3a 3TI1M nocneAyeT aanonHeH~e ee 
HaTp~eM, KOTOp~M nocne 0411CTK11 11 COOTBeTCTBY~llli1X 11Cn~TaHI1H 

Ha4HYT 3anonHHTb nepB~H ~ BTOPOH KOHTYPbl peaKTOpa. 
M~ c4~TaeM 3TY pa6oTy nepBbiM 3TanoM 3HepreTI14ecKoro nycKa 

peaKTopa. 
3Ha411TenbHbiH nporpecc B 1978 r. AOCTI1rHyT B pa6oTe no 

C03AaHI1~ ~H~eKTOpa n~Y-30. 3TO no3BOnHeT HaAeHTbCH, 4TO 
B nepaol:i nonoB~He cneAY~lJlel:\ nHT~neTKI1 ~H~eKTop nt.1Y-30 6yAeT 
nyllleH. Ao 3Toro speMeH~ ~11311KI1 6YAYT 11Cnonb3oBaTb cylJleCTByiO
lJli1H ~H~eKTOP nY3-40. 3To noTpe6yeT onpeAeneHH~X yc11n111:\, B TOM 
411Cne 11 TeXH~4eCKI1X, no 3aMeHe 113HOWeHHOH YCKOPI1TenbHOH Tpy6-
K~. XoTen 6bl OTMeTI1Tb, 4TO nY3-40 - XOPOW111:\ ycKop~Tenb, 
~ aonpoc o ero AanbHel:iwel:i CYAb6e a KOH4e 6YAYlJlel:\ nHTI1neTKI1 
noTpe6yeT o6cy~AeHI1H. 

YcnewHo wno H3rOTOBneHI1e nepaol:\ 04epeAH annapaTyp~ AnH 
~6P-2: cneKTPOMeTpa A~H-2 14 1 , KaHana YXH c ycTaHOBKol:i "Tpi1-
CTOM1' /5,6 /, cneKTPOMeTpa Manoy rnoaoro pacceHHI1H 17 / 11 HeHTpOHH~X 
A11~paKTOMeTpOB ;8,g / , B 1979 rOAY Ha4HeTCH HX MOHTa~ B 3ane 
peaKTOpa. 3Ha4HTenbH~e ycnex~ 11Me~TCH B 113rOTOBneHI1H KOppe
nH4~0HHOrO cneKTPOMeTpa, cneKTpOMeTpa nonHpi130BaHH~X HeHTpo
HOB. C03AaHHe Bee~:\ 3TOI:i annapaTypbl OCylJleCTBnHeTCH Ha 6a3e 

PH~. EMKOCT~ AnR A~CT ~nnR 4HH ~HAKO ro HaTpHR. 
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PMC. 4. BMA noMe~eHMR BTOporo KOHTypa CMCTeM~ HaTpMeBoro 
oxna~AeHMR peaKTopa H6P-2. 

WI-IPOKoro Me~AYHaPOAHoro COTPYAH114ecTBa. CTpaH~-y4aCTHM4~ 

OHRH aKTI-'IBHO BKni04Mni1Cb s 3TY pa6oTy. 
noAni-IHHaR TeXHM4eCKaR peBOn104MR npoMCXOAMT B cy~eCTBYIO~eM 

M3MepMTenbHOM 4eHTpe, rAe roTOBI-!TCR annapayypa AnR M3MepMTenb
HOrO 4eHTPa H6P-2. 

B nopRAKe noArOTOBKM pa3BMTMR UeHTpa Ha 6a3e ABYXMaWI-'!HHoA 
CMCTeMbl PDP-11. '70 M PDP-11/ 21 npoBeAeHa nepennaHMPOBKa pa3-
Me~eHI1R CI-'ICTeM HBU AnR ycTaHOBKI-1 MaWI-'!Hbl PDP-11/ 70. CosMeCTHO 
C nBTA npOBOA11ni1Cb pa60T~ no C03AaHMIO CMCTeM~ AanbHeA CBR3M 
Mawi-'!H 63CM-6 11 PDP-11. ' 21. Ben11cb pa6oTbl no BBeAeHMIO s 3Kcnnya
Ta4MIO HOBbiX CMCTeM: rpa¢onocTpoMTenR EC-7054 M rpa¢114ecKoro 
AMCnneR CO CBeTOB~M nepOM r~-71. 

Co3AaHa M MCn~TaHa B 3KcnepMMeHTe nepsaR o4epeAb M3Mepi1-
TenbHOro MOAYnR AnR cneKTpoMeTpa Manoyrnosoro pacceRHI-'IR 
He~TPOHOB Ha OCHOBe Mano~ 38M "3neKTPOHMKa11 /pMC. 5/. Mo
AYnb BKnl04eH B cMcTeMy ycTpoAcTB HBU, MMeiO~Mx CBR3b c 3BM 
63CM-4. H3Mepi1TenbHaR CMCTeMa AnR MccneAOBaHMR napaMeTpos 
peaKTopa H6P-2 Ha ocHose PDP-11 21M 6noKOB KAMAK BBeAeHa 
B 3KCnnyaTa4MIO 11 MCnOn b30BanaCb BO BpeMR nyCKOBbiX pa6oT 
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PMc. 5. AnnapaTypa M3MepMTenbHoro MOAYnR cneKTpoMeTpa Mano~ 
yrnosoro pacceRHMR. 

Ha H6P-2. Ha 6a3e TPA-1001 pa3pa6oTaH MOAYnb AnR 3KcnepM
MeHTOB no RAePHOA ¢M3MKe M. KOppenR4MOHH~X M3MepeHMA. npo
AOn~anMCb pa60Tbl no C03AaHMIO M3MepMTenbHbiX CI-'ICTeM, MCnonb-
3yi0~11X MMKponp04eCCOP~ /pi-IC. 6/, 11 pa60T~ no COBepweHCTBO
BaHMIO M pa3BI1TMIO 6noKoB speMeHHoro aHanM3a B cl-'!cTeMax HBU. 
M11 Kponpo4eccopb1 He3aMeHI1Mbl AnR ynpa sneHI-'!R 3 Kcnepi-'!MeHT aMI-! 
/yeT aHOBKa "T PI1CTOM11

, roHMOMeTp AM¢pa KTOMeTpa M AP. I 1101 . 

HeMano npeACTOI-'IT CAenaTb AnR nonH04eHHoro 11Cnonb3oBaHMR 
H6P-2 B cneAyiO~eA nRTMneTKe. B o63ope 3a 1977 r. 111 ' y~e 
OTMe4anocb, 4TO AnR OCBOeHI-'!R peaKTOpa H6P-2 COBepweHHO He
o6XOA11MO 3aBepWMTb CTPOI-!TenbCTBO HOBOrO 113Mepi-!TenbHOro 4eHT
pa. KpoMe Toro, cneAyeT nocTpOI-'!Tb e~e He MeHee 4eTbipex 113-
MePI-!TenbH~x naBI-'InbOHOB BOKpyr 3AaHMR peaKTOpa, OCHaCTI-'!Tb 
see KaHanbl peaKTopa ycTaHOBKaMM, pacw11p11Tb na6opaTOPHYIO 
nno~aAb 11 nno~aAb na6opaTOPHblx 3Kcnpecc-MacTepcKI1X. Y~e 
ceA4ac na6opaTopMR npi-'IHI-'!MaeT s roA oKono 300 cne411anMCTOB 
113 CTpaH-y4aCTH114. Hy~HO rOTOBI-'!TbCR K TOMy, 4TO nocne BBOAa 
B CTPO~ H6P-2 3Ta 411¢pa no Kpa~HeA Mepe YABOMTCR. 

npe~Ae 4eM nepeXOAI-'!Tb K 063opy Hay4HbiX pa60T, Heo6XOA11MO 
CKa3aTb 06 OAHOM cy~eCTBeHHOM C06~TI111 B ~113HI1 na6opaTOp1111 
HeATpOHHO~ ¢1131-'!KM. C 19 no 30 anpenR B AnyWTe npOXOAI-!na 
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PHC. 6. ABTOHOMHaH CHCTeMa ynpaaneHHH pa60TO~ roHHOMeTpa 
Ha ocHoae MHKponpo~eccopa. 

III Me~AYHaPOAHaH wKona no HeHTPOHHol:i ¢H3HKe. TaK ~e KaK 
H npeAWeCT8Y~lJlHe /WKOnbl 1969 H 1974 rr./, OHa 6blna· paCC4H
TaHa Ha cneuHanHCT08 8biCOKO~ K8anH¢HKaUHH , H neK4HH 4HTanH 
8eAYlJlHe Cne~HanHCTbl 8 pa3nH4HbiX o6naCTHX HeHTPOHHOH ¢H3HKH. 
HHTepec K pa6oTe WKOnbl HeCOMHeHHO C8H3aH C WHPOTOH npHMe
HeHHH MeTOA08 HeHTPOHHO~ ¢H3HKH 8 PHAe nepcneKTHBHbiX o6na
CTe~ HayKH H, 8 4aCTHOCTH, TaKHX, KaK ¢H3HKa KOHAeHCHpo-
8aHHbiX CPeA H MOneKynHpHaH 6HonorHH. B· TeMaTHKe WKOnbl OT4eT 
nH80 npocne~H8aeTCH npeeMCT8eHHOCTb CO WKOnO~ 1974 r., OHa 
8 elJle 6onbwel:i CTeneHH C8H3aHa c npo6neMaMH H 3KcnepHMeHTaMH, 
nnaHHpyeMbiMH AnH nocTaH08KH Ha peaKTope H6P-2 "'· 

l-13 pe3ynbTaT08 pa60Tbl WKOnbl OT4eTnH80 8HAHa nepcneKTH8-
HOCTb nyTH, no KUTOpOMy HAeT pa38HTHe HeHTPOHHO~ ¢H3HKH 
8 nH<!>, HCnOnb3Y~lJleH HMnynbCHbiH HCT04HHK He~TpOH08 nepHOAH-
4eCKOrO Ael:icT8HH. HecoMHeHHbiM C8HAeTenbcT80M aKTyanbHOCTH 
WKOnbl H8nHeTCH TO, 4TO ee TPYAbl / ll /, H3AaHHble He 04eHb ManbiM 
THpa~OM, 6blnH pacnpoAaHbl 3a 04eHb KOPOTKH~ CpOK H y~e ce~-
4aC H8nH~TCH 6H6nHOrpa¢H4eCKO~ peAKOCTb~. 

CM., HanpHMe p, s 11 ·CTP. ? , neKu HJO IO .M.0cTaH e BH4a, 
I-1 . M.<I>paHKa H E . n . llla6anHHa "Pe aK l;OP I-16P-2 ce r o AHH''. 
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TeMaTHKa pa6oT na6opaTOPHH He~TPOHHO~ ~3HKH B 1978 r. 
eo MHoroM HBnHeTCH ADH Hee TPaAH~HOHHO~. TaK, a 4aCTHOCTH, 
npoAon~anHcb HccneAoBaHHH ner4a~wHx HAep *. B o63ope 3a 
1977 r. 111 coo6~anocb o pe3ynbTaTax HccneAOBaHHH pacceHHHH 
He~TpOHOB B 3 He. renHH-4, o6pa3y~~H~CH npH B3aHMOAeHCTBHH 
He~TpOHOB C renHeM- 3, HBnHeTCH OAHO~ H3 npocTeHWHX HAePHbiX 
CHCTeM, AOCTynHbiX AnH TeopeTH4eCKor·o aHanH3a. 0AHaKO AaHHbiX 
0 peaK~HH 3He(n, y ) Ha MeADeHHbiX He~TPOHaX AO HaCTOHlJlero 
apeMeHH nony4aTb He YAaBanOCb, BBHAY KOHKYPHPY~~ero npo~ec

ca norno~eHHH, HAY~ero c 6onbWHM ce4eHHeM. 3To Ha caMoM 
Aene 04eHb TPYAHaH 3aAa4a, T.K. Tpe6yeT H3MepeHHH Ce4eHH~ 

nopHAKa 10-
5 

6apHa, B TO BpeMH KaK nonHOe Ce4eHHe 8 o6na
CTH pe3oHaHCHbiX HeHTPOHOB nopHAKa 10 6apH. B 1978 r. Ha 
H6P-30 c Hcnonb30BaHHeM MHWeHH ~HAKoro renHH-3 YAanocb 
06Hapy~HTb paAHa~HOHHbl~ 3aXBaT He~TPOHOB B HHTepaane 3Hep
rH~ 1-70 K3B i l 2(noMHMO 3Ha4eHHH 3TO~ pa60Tbl ADH pa3BHTHH 
TeOpHH ner4a~WHX HAep HCcneAOBaHHaH peaK~HH npHMe4aTenbHa 
H TeM, 4TO npH 3aXBaTe He~TPOHOB B 3 He npOHCXOAHT 04eHb 
6onbwoe BbiAeneHHe 3HeprHH. Ha o~c~ noKa3aH 3HepreTH4eCKH~ 
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40 50 
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PHc. 7. CneKTP y -nyye~, 
nony4eHHbl~ c noMOlJlb~ 

AeTeKTopa Nal(Tl) npH 
H3y4eHHH peaK~HH 
3He(n, y). 

cneKTP raMMa-ny4e~ H3 peaK~HH 3He (n, y) ,nony4eHHbl~ c no
MO~b~ AeTeKTopa c KPHCTannoM Nai(Tl). 3HeprHH raMMa-KBaHTOB 
E AaHa a M3B. BenH4HHa 20,5 M3B cooTBeTcTayeT 3HeprHH cBH3H 
HeHTPOHa a 4He. HH~HHH cneKTp - ¢oHOBbiH - nony4eH npH 3aMeHe 

*063op AaHHbiX no 4eTblpeXHYKnOHHbiM CHCTeMaM COAeP~HTCH 
B neK~HH 3.1-1.l1Japanoaa Ha HeHTPOHHOH WKOne / lll,cTp. 437. 
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3He Ha rpa¢1-lT, 3KBI-1BaneHTHbli1 no pacceRHI-110. 3HepreTI-14ecKaR 
3aBI-1CI-1MOCTb nony4eHHoro 3¢¢eKTI-18Horo ce4eHI-1R AaHa Ha p1-1c. 8, 
rAe TaK>Ke noKa3aHa KP!-lBaR, paCC41-1TaHHaR TeopeTI-14eCI<I-1 C I-1C
nOJ1b308aHI-1eM AeTanbHoro 6anaHca 1-13 AaHHbiX Af1R ce4eHI-1R ¢oTo
pac~enneHI-1R ren!-lR-4. Ha1-16onee sepoRTHoi1 1-1HTepnpeTa~!-lei1 pe-
3Y11bTaToB RB11ReTCR MexaH!-13M p-BOJlHOBOro npRMOrO 3axBaTa 
Hei1TpOH08. 

o., 

20 

10 

3...,(n,l) 

10 
E 

100 

P1-1c. 8.3¢¢eKTI-1BHoe ce-
4eHI-1e peaK~I-11-1 3He(n, y) 
/s MI-1Kpo6apHax/ B 3a
BI-1CI-1MOCTI-1 OT 3Heprl-11-1 
Hei1TpOHOB /B 1<38/. 

npOA011>KaJ1HCb 1-1 pa60Tbl no pa3BHTHIO TeOpi-11-1 ner4ai1WHX RAep. 
MoAellb rpaHH4HbiX ycnosHi1, BBeAeHHaR ¢ew6axoM 1-1 floMOHOM KaK 
MeTOA OnHCaHHR HeH3BeCTHOrO noBeAeHHR HYK110H-HYI<110HHbiX 
nOTeH~HaJlOB Ha KOPOTKI-1X paCCTORHHRX, o6o6~eHa Ha CJ1y4ai1 
3HepreTH4ecKoi1 3a8HCI-1MOCTH norapi-1¢MI-14ecKoi1 npo!-13BOAHOi1 AByx
HYK110HHoi1 8011HOBOi1 ¢yHK~HI-1, a TaK>Ke Ha CJ1y4ai1 TeH30PHbiX 
B3aHMOAei1CTBHi1. nony4eHbl 1-iHTerpallbHble ypaaHeHI-iR Af1R 8011HOBOi1 

¢yHK~HH Tpex TO>KAeCTBeHHbiX 4aCTH~ 113 1. Pa3BHTbli1 MeTOA no::ao-
11HT npOABHHYTbCR s peweHHH PRAa 3aAa4 ¢H3HKI-1 ManoHyKllOHHbiX 
Cl-iCTeM, TaKHX KaK, HanpHMep, paC4eT 3Hepri-1H CBR3H 1-1 A111-1H 
pacceRHHR. 

8onpoc o cnHHoaoi1 3aBHCHMOCTH Cl-1110801:1 ¢yHK~HH Af1R Hei1T
poHoa, OCHOBaHHOi1 Ha pe3y11bTaTaX I-13MepeHHi1 C RApaMH 159Tb, 
165Ho, , 169Tm 1-1 141 Pr, y>Ke o6cy>KAancR 8 o63ope 3a· 1977 r. 

8 3KcnepHMeHTe c nonRpi-1308aHHbiMH Hei1TpoHaMI-1 1-1 nonRPH3o
aaHHbiMH RAPaMI-1 s 1978 r. H3MepeHa cnHH08aR 3aBI-1CHMOCTb non
Horo ce4eHI-1R 3p61-1R-16 7 1141• OnpeAeneHbl cni-1Hbl 40 pe30HaHcos 
c 3Heprl-1ei1 AD 230 38. 8 o6nacTH 3HeprHi1 AD 100 K38 nony4eHo 
n011RPH3a~I-10HHOe Ce4eHHe ass, npH8eAeHHOe Ha PHC. 9, 1-1 pa3HO
CTI-1 Hei1TpOHHbiX CHJlOBbiX ¢YHK~Hi1 Af1R ABYX Cn!-iHOBbiX COCTORHI-11:1. 
YcpeAHeHHOe no BCeMy 1-iCCJleAOBaHHOMy HHTep8aJ1y 3HeprHi1 3Ha-
4eHHe ass pa8HO -70+70 M6. O~eHKa OTHOC!-1Te11bHOi1 pa3HOCTH 
CI-1110Bb1X ¢YHK~Hi1 cs+ --s-) I< S > ~ 0.04 CBHAeTeJl bCTByeT' Ka K 1-1 
Af1R paHee H3MepeHHbiX RAep, 0 CJ1a6oi1 CnHHOBOi1 3aBHCHMOCTH. 

8 1978 r. no cpaaHeHHIO c npeAWeCTBYIO~HM roAOM 6blna 3Ha-
4HTe11bHO noBbiWeHa 4yBCTBHTellbHOCTb MeTOAa nOHCKa CBepx-

10 

P1-1c. 9.nonRPI-13a~I-10HHOe 
ce4eHI-1e 3p6!-1R-167 a o6-
naCTI-1 3Heprl-1 i1 Hei1TpOHOB 
AO 100 K38. 
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·400 
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6 ... 16~6 

167Er 

t t p ~ 
10 50 

E, K38 

nnoTHbiX RAeP a AeneHI-11-1 c !-1cnonb30BaH!-leM aKTI-1BHoi1 30Hbl peaK
Tapa ~6P-30 KaK 06DeKTa I-1CCJ1eAOBaHI-1i1. 3TO AOCT!-irHyTO 3a 
C4eT noAaBJleHI-lR ¢oHa KOCMI-14eCKI-1X 4aCTI-1~ /MeTOAOM 
aHTI-iCOBnaAeH!-11:1 OT ABYX nJ1aCTI-14eCKI-1X C~HHTI-11111RTOpOB/ AO ypOBHR 
HeCKOJlbKI-iX 1-lMnyJlbCOB B 4aC BMeCTO OAHOrO 1-lMnyJlbCa 8 CeKyHAY 
a o6bi4HOM onbiTe. 8 pe3y11 bTaTe o~eHKa 8biXOAa 6biCTPbiX Hei1Tpo
HOB CH!-l>KeHa a 60 pa3 no cpa8HeHI-110 c paHee nony4eHHoi1 115/, 8bi
XOA Hei1TpOHOB C 3Heprl-1ei1 407200 M38 He o6Hapy>KeH Ha YPOBHe 
2 · 10-S Ha OA1-1H aKT AeJleH!-lR 116 1• 

Cy~ecTBeHHOe cosepweHCT80BaH!-le AeTeKTOPHOi1 annapaTYPbl 
n0380111-1110 OCy~eCT81-1Tb I-13MepeHI-1R cneKTPOB a -4aCTI-1~, !-lCnyc
KaeMbiX 1-13 pe30HaHCHbiX COCTORHI-11:1 KOMnayHA-RAep C MaJlbiMI-1 
anb¢a-w!-1p!-1HaMI-1. 8 Ka4eCT8e cneKTPOMeTpa a-4aCTI-1~ npi-1MeHeHa 
~I-1111-1H~p!-14eCKaR I-10H!-13a~I-10HHaR KaMepa C CeTKOi1. ~CCJleAOBaJlaCb 
peaK~I-iR 123 Te(n,a) 120 Sn 117 1 • nony4eHHble 3HepreTI-14eCKI-1e cneKT
Pbl a -4aCTI-1~ A11R HeCK011bi<I-1X pe3oHaHcoa noKa3aHbl Ha p1-1c. 10. 

P1-1c. 10. CneKTpbl anb
¢a-4aCTI-1~ Af1R HeCKOJlb
KI-iX pe3oHaHCOB 123Te. 
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Han~4~e npRMOro nepeXOAa B OCHOBHOe COCTORH~e, a 0 ,no3BOn~no 
np~n~caTb PRAY pe3oHaHcoe 3Ha4eH~R cn~Ha J = 0 IAnR pe3oHaH
coe C J = 1 nepeXOA B OCHOBHOe COCTORH~e 120Sn 3anpel!leH/, 
PacnpeAeneH~e nony4eHHblX a -w~p~H AnR a 

0 
-nepexOAOB on~cbr

eaeTCR TeopeT~4eCK~M pacnpeAeneH~eM nopTepa-ToMaca c II= 1. 
CO CpeAH~M 3Ha4eH~eM <1a > =/7,3+3,7/·10-S 3B. 

HccneAoBaH~e pe30HaHca 2,33 3B, B KOTOPOM a
0

-nepeXOA 
3anpe111eH, Aano HOBble CBeAeH~R 0 ABYXCTyneH4aToi1 peaK~~~ 
123Te(n, ya). Pe3oHaHc 2,33 3B noKa3aH Ha p~c. 11 ~coT-
OTBeTcTey~~~~~i1 cneKTp - Ha p~c. 12. Ero Ha~6onee eepofiTHoi1 

16 z E•r•BJ 

,2.33 .8 

500f.t ' lt 
'Hrl-rlt!J "j1JiiJ+U nt+ti 

P~c. 11. Pe3oHaHc 
2,33 3B B Ce4eH~~ 
peaK~~~ l23Te(n,a). 
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P~c. 12. CneKTP anb¢la-
4acT~~ ~3 pe3oHaHca 

01~ 11 '-t r·r-.'fJc9Jch.h 

2, 33 3B B 123Te. nyHKT~
poM noKa3aHa pac4eTHafl 
¢lopMa cneKTpa (n, ya) -
peaK~~~. cnnowHoi1 n~
H~ei1 - nepexoA a 1 • 

-to 

-20 

-30 

100 120 140 160 180 200 220 f-h 

~HTepnpeTa~~ei1 f!BnfleTCR Han~4~e BKnaAa (n, ya)- peaK~~~ 
·c napl.l~anbHOH W~P~HOH r ya = /2 ,O_:tO ,8/ ·10 - 9 3B 1181. CooTBeT
CTBY~UiaR 3TOH W~p~He paA~ai.I~OHHafl C~nOBafl ¢lYHKI.I~R nepB~4HbiX 

12 

MflrK~x y -nepexoAOB, nony4aeMafl c ~cnonb30BaH~eM PRAa 
COOTHOWeH~i1 CTaT~CT~4eCKOI7! Teop~~ f!Apa, OKa3anacb paBHOi1 
SY =I 12.:t_5/ · 10-9 ~ a npeAenax ow~6oK cornacyeTCR c ~3eecT-
HblM~ AaHHblM~ AnR 3ae~c~MOCT~ Sy OT Maccoeoro 4~cna fiAPa. 

B o6nacT~ Knacc~4ecKoi1 Hei1TpOHHOi1 cneKTpocKon~~ 6blno ~c
cneAoBaHo c pa3peweH~eM 7 HC/M nponycKaH~e o6pa3~oe ecTecT
eeHHoro pyTeH~R / 19 / , OnpeAeneHbl napaMeTpbl Hei1TPOHHblX pe3o-
HaHcoe 99Ru ~ 101 Ru a o6nacT~ 3Hepr~i1 AO 1 K3B. H3oTonHafl 
~AeHT~<P~Ka~~R Hei1TpOHHbiX pe3oHaHcoe CAenaHa c noMOI!Ib~ ~3-

MepeH~R BblXOAa raMMa-ny4ei1 paA~a~~OHHOrO 3aXBaTa Hei1TpOHOB 
B ~30TOnHblX M~WeHRX pyTeH~R C MaCCOBblM~ 4~CnaM~ 99, 100, 
101, 102, 104. CpeAH~e paccTORH~R MemAY pe3oHaHcaM~ ~ c~
noebre ¢lyHK~~~ nony4eHbl paBHblM~: D = 25+2 ~ 18+2 3B, so = 
= /0,72+0,16/· . 10-4 ~ /0,61+0,13/·10-4 AnR ~30Tonoe 99Ru 
~ lOlRu -COOTBeTCTBeHHO. 3Ha4eH~e S 0 Anfl 99Ru B 3 pa3a 
npeeblwaeT paHee ~3eecTHOe Anfl 3Toro ~3oTona. 

Bb!nonHeH aHan~3 3Kcnep~MeHTanbHblX AaHHblX o6 ~HTeHc~eHo
CTRX BTOp~4HblX raMMa-nepeXOAOB np~ paA~a~~OHHOM 3aXBaTe 
pe3oHaHCHbrx Hei1TpOHOB 1201• Ha p~c. 13 noKa3aHbl 3Kcnep~MeH
TanbHble /oTKPbiTble T04K~/ ~ pac4eTHbre /TpeyronbH~K~/ 3Ha4e
H~R een~4~Hbl 1'1=a l <R>yD- a <PYHK~~~ or aTOMHoro eeca cocrae
Hbrx f!Aep. R - OTHOWeH~e ~HTeHC~BHOCTei1 ABYX ~36paHHbiX BTO
p~4HbiX raMMa-n~H~~, a - cpeAHeKB.aApaT~4HOe OTKnOHeH~e 3TOi1 
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P~c. 13. 3Kcnep~MeHTanbHble 0 ~ pac4eTHble 1'1 3Ha4eH~R OTHO
C~TenbHblX ¢lnyKTYai.I~H BTOp~4HblX raMMa-nepeXOAOB B f!Apax. 
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aen~4~H~. YcpeAHeH~e npoBOA~TCR no peaoHaHcaM c aaAaHH~M 
cn~HOM, pacnono*eHH~M Ha cpeAHeM paCCTORH~~ D APYr OT APY
ra. np~ paC4eTaX ~ ~CnOflb30Banacb KaCKaAHaR MOAenb raMMa
pacnaAa ~ ~aaecTH~e cxe~ KaCKaAOB. 

06Hapy*eHO, 4TO ¢nyKTya4~~ BTOp~4H~X raMMa-nepeXOAOB 
B RApax a6n~3~ 4S -MaKC~MyMa HeHTPOHHOH C~flOBOH ¢YHK4~~ 
(A- U)Q) C~CTeMaT~4eCK~ B~We 3Ha4eH~H, npeACKa3~Bae~x CTa
T~CT~4eCKOH Teop~eH. 

3aaepweH~ ~ccneAOBaH~R raMMa-ny4ei1 paA~a4~0HHoro aaxaaTa 
npOTOHOB MeTOAOM cneKTpOCKOn~~ ycpeAHeHH~X pe3oHaHCOB. np~ 

ycpeAHeH~~ no peaoHaHcaM cocTaBHoro RAPa ~c4eaaeT aaa~c~
MOCTb ~HTeHC~BHOCTeH raMMa-nepeXOAOB Ha H~3KOfle*a~~e CO
CTORH~R OT KBaHTOB~X xapaKTep~CT~K Ha4aflbH~X COCTORH~H, HO 
COXpaHReTCR 3aB~C~MOCTb OT napaMeTpOB KOHe4H~X YPOBHeH 
11 3Hepr~~ nepexoAa. B peaynbTaTe MO*eT 6~Tb nony4eHa ~H¢op
Ma4HR 0 cn~HaX ~ 4eTHOCTRX H~3KOne*a~HX ypOBHeH, 0 paAHa-
4~0HHOH CHnOBOH ¢YHK4H~ a6n~3~ 3Hepr~H B036Y*AeH~R Ha4anb-
H~X ypOBHeH, a TaKme ee 3aBHC~MOCT~ OT 3Hepr~H raMMa-
nepeXOAOB. ~3MepeHHR Ben~Cb Ha M~WeHRX, COAepma~~X pa3Ae
neHH~e ~30TOn~. repMaH~eB~H AeTeKTOp 06beMOM 37 CM3 pacno-

naranCR nOA yrnoM 90 ° K ny4Ky npoTOHOB. 3Hepr~R npOTOHOB 
YCKOp~TenR 3r-5 ~3MeHRnaCb B ~HTepaane 2-3,9 M3B, B 3aa~
C~MOCT~ OT ~cnonb3yeMoi1 M~weH~. OnpeAeneH~ cn~H~ H 4eTHOCTH 
PRAa YPOBHeH 87 Y, 71As, 73As, 75As c 3Hepr~ei1 B036ym-
AeHHR AO 2,6 M3B. JlnR ~30Tonoa As 12 llnony4eH~ AaHH~e 
paA~a4~0HHOH CHnOBOH ¢yHK4~H, noKa3aHH~e Ha PHC. 14, B o6na
CTH 3Hepr~H raMMa-KBaHTOB 6-9 M3B. JlnR ?5As OH~ cornacy~T

CR B npeAenaX OW~fiOK C pe3yflbTaTaM~ 3KCTpanOflR4HH ~3BeCTH~X 
AaHH~x AnR o6nacTH I 0 -;- 30 M3B, nony4eHH~x a H3MepeH~Rx 
ce4eH~i1 norno~eHHR raMMa-KaaHTOB. AaHH~e AflR acex ~3oTonoa 
HaXOARTCR B XOpoweM cornaC~H C TeopeT~4eCK~MI1 pe3yflbTaTaMH 
/cnnowH~e KPHB~e/ AflR rHraHTCKoro A~nonbHoro peaoHaHca. 

Ha ocHoae Teop~H KOHe4H~x ¢epMH-c~cTeM npoaeAeH~ pac4eT~ 
o6ono4e'4Hb1X nonpaBOK oE K nony3Mn~pH4eCK~M ¢QpMynaM AflR 

Mace RAeP ·'22 .'. ~3y4eHa 3aBJ-~CHMOCTb oE OT z ' N c y4eTOM 
napH~X KoppenR41-1H HYKilOHOB. CpaBHHTeflbHOe H3y4eHHe oE AflR 

ABYX o6nacTeH RAep; OKano 208 Pb 1-1 AflR II 0 < Z · 120, 
174 N < 188 - noKaaano, 4TO a nocneAHeH o6nacTI1 HeT ocHo
BaHI1H om~AaTb HanH4HR ABamAbl Marl14eCKOro RAPa, nOA06Horo 
208 Ph . nony4eHHaR 8 pac4eTax Beni14HHa nonpaBKH oE 
= -10 7 -8 M38 MO*eT Cnym~Tb yKa3aH11.eM Ha nOBbiWeHHy~ CTa6Hnb
HOCTb no OTHOWeHI-1~ K u-pacnaAy B paBHOH Mepe AflR BCeX RAeP 
113 3TOH ofi~a~TH. 

C noMo~b~ 3neKTpocTaTI14eCKoro reHepaTopa 3r-5 ~na npeA
npi1HRTa nonbiTKa OOHapy*eHHR BO B3aHMOAeHCTB~I1 HYKilOHOB cna-
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P11c. 14. PaAI1a4~0H
HaR C~flOBaR ¢YHK4~R 

f (Ey) ~30TOnOB 
M~WbRKa B 3aB~C~MO
CT~ OT 3Hepr~~ Ey 
/B M3B/. 

6oro Hei1TpanbHoro TOKa, npoRBnR~~erocR a cMew~BaH~~ 6nH3K~x 
ypoaHeH 18 F , ~Me~~~x npoT~aononomHy~ 4eTHOCTb. CxeMa ypos
Hei1 $TOpa-18 noKa3aHa Ha p~c. 15. npeACKa3~BaeMbiH Teop~eH 
3$$eKT CMeW~BaH~R YPOBHeH 1080 ~ 1041 K3B yc~n~BaeTCR AO 
3Kcnep~MeHTanbHO H3Mep~Moro ypoBHR, oco6eHHO a cny4ae, ecn~ 
npaaHnbHa MOAenb cna6oro B3a~MOAeHCTB~R Bai1H6epra-Ca~aMa: 
pac4eTHaR Ben~4~Ha B03HHKa~~eH ~3-3a CMeW~BaHHR 4~PKYflRPHOH 

nonRp~3a4~~ IAnR n~H~~ EY=1080 K3B/ cocTaBnReT 6 · 10-3 · 
Bo36ymAeHHble RAPa 18 F nony4an~cb a peaK4~~ 16 0( 3He, P) 

np~ 3Hepr~~ HOHOB 3He OKOflO 4 M3B ~ cpeAHeM TOKe 10-20 MKA. 
nonRp~3a4~R raMMa-ny4eH ~3MepRnacb MeTOAOM nponycKaHHR 4epe3 
HaMarH~4eHHoe mene3o. nony4eH npeAaap~TenbHbiH pe3ynbTaT 
AflR aen~4~Hbl 4~PKYnRpHoi1 nonRpl13a4~~ Py= /3,42:_3, 1/·10-2 123 1 , 

T04HOCTb KOTOpOrO noKa HeAOOTaT04Ha AflR 060CHOBaH~R MOAenH 
Bai1H6epra-CanaMa. 
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P~c. 15. CxeMa yposHeH 
RAPa is F, Bb16paHHoro 
AnR no~cKa cnanoro HeHT
panbHoro roKa so eaa~Mo
AeHCTB~~ HyKnOHOB. 

Uenbto pa6or no ynbrpaxonoAHbiM HeHrpoHaM 6bln~ nonbiTK~ 

noHRTb MexaH~3M npollecca, Bbl3b1Batolllero ~x 6onee 6biCTpoe, 4eM 
npeACKaablsaeT reop~R, ~c4e3HOBeH~e ~ 

B cosMeCTHOH c Hnn /rpeHo6nb, <!>paHtt~R/ pa6ore ~ccneAosa
nocb sn~RH~e TeMneparypbl ~ ~aoronHoro aaMeiJieH~R Ha speMR 
xpaHe H~R ynbrpaxonoAHbiX HeHTpoHoB. Pa6ora npeAnP~HRTa AnR 
nposepK~ r~nOTe3bl 0 BOAOPOAHOM aarpR3HeH~~ CTeHOK COCYAOB 
YXH KaK rnaBHOH np~4~Hbl Manblx speMeH xpaHeH~R nocneAH~x. 
3Kcnep~MeHT BblnOnHeH B rpeHo6ne C nOMOIJibiO npOT04HOH KaMepbl, 
~arorosneHHOH B Ay6He. HaMepeHHoe speMR xpaHeH~R YXH co
crasnRno 7 710 c B aas~c~MOCT~ or ycnoB~H 3Kcnep~MeHTa. Ha
MeHeH~e TeMnepaTypbl CTeHOK OT -120 AO +500" C np~BOA~no 
K ~3MeHeH~to 8peMeH~ xpaHeH~R scero Ha 10712%. Ha p~c. 16 
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P~c. 16. 3Kcnep~
MeHTanbHble peaynb
rarbl ~ccneAoBaH~R 
sn~RH~R Harpesa 
KaMepbl ~ ~aoron

Horo aaMeiJieH~R Ha 
CKOPOCTb C4eTa 
AeTeKTopa YXH. 

' 3roT Bonpoc, a TaKme PRA APYI'~X npo6neM, CBR3aHHbiX C 
ynbrpaxonoAHbiM~ HeHTPOHaM~, paccMoTpeH 8 neKLI~~ B.H.nyiJI~Kosa 

8 '11 ; C T p . 1 8 3. 
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noKa3aHa 3a8~C~MOCTb CKOpOCT~ C4eTa AeTeKTOpa /8en~4~Hbl, 
nponopl.I~OHanbHOH speMeH~ xpaHeH~R/ or speMeH~, s re4eH~e 
KOTOporo HaKnaAbiBanCR 11~MnynbC11 TeMnepaTypbl ~ OCYIJieCTBnR
nacb npore4Ka AeHrep~R 4epea KaMepy. HaoronHoe aaMeiJieH~e 

raKme He np~seno K aaMeTHbiM ~3MeHeH~RM epeMeH~ xpaHeH~R YXH. 
PeaynbTaTbl 3Kcnep~MeHTa cB~AerenbCTBytoT npoT~B r~noreabl 

BOAOPOAHOrO aarpR3HeH~R KaK OCHOBHOH np~4~Hbl aHOMan~~ BO 
speMeHax xpaHeH~R YXH. 

npoAOnman~Cb ~ccneA08aH~R B o6naCT~ MoneKynRpHOH 6~onor~~ 
~ KOHAeHC~pOBaHHbiX cpeA. 

C noMOIJibKl MeToAa Manoyrnosoro pacceRH~R HeHTpoHoB c ~c
nonb30BaH~eM eap~a~.~~~ KOHTpacra B pacreopax H2 0 - D2 0 npo-
80A~nocb ~3y4eH~e ~MMyHOrno6yn~HOB. 113MepeH~R BblnOnHRn~Cb 

B aKC~anbHO-C~MMeTp~4HOH reoMeTp~~ / 24 / , MeTOA~Ka KOTOPOH no
ny4~na Aanbl-jeHwee paae~T~e. np~Mep nony4aeMbiX KP~BbiX Mano
yrno8oro pacceRH~R HeHTPOHOB KOMnneKcaM~ aHT~reno-aHT~reH 

np~BeAeH Ha p~c. 17. Kp~Bble a/~ 6/ OTBe4atoT ABYM COpTaM 
KoMnneKcoe: c paHH~M~ ~ n03AH~M~ aHT~TenaM~. AnR paccTORH~R 
Mell<AY LleHTpaM~ CBR3biBaH~R B KOMnneKCaX C paHH~M~ aHT~TenaM~ 

to 
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P~c. 17. HHTeHc~BHOCTb Manoyrnosoro pacceRH~R HeHTpoHoB 
KOMnneKCaM~ aHT~Teno-aHT~reH B 3aB~C~MOCT~ OT o6paTHOH 
sen~4~Hbl nepeAaHHoro ~Mnynbca. 

nony4eHo 3Ha4eH~e R = /27,6+1 ,5/-10-9 M, AnR KOMnneKcos 
C n03AH~MH aHT~TenaMH o6Hapyll<eHO yMeHbWeH~e 3TOrO paCCTOR
HHR: R = /19,2+3,7/·10-9 M. 3TO ~ccneA08aHHe RBnReTCR 
coeMeCTHOH pa6oTOH OH.RH, HHCTHTyra MoneKynRpHOH 6~onorH~ 
AH CCCP ~ HHCTHTyra MoneKynRpHoH reHeT~K~ AH 4CCP ,'2f> , 
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npoBeAeHa nOHCKOBaR pa6oTa no o6Hapy~eHH~ CTPYKTYP~ ~HBOA 
Mb1W4bl nRrywKH. PeaynbTaT nony4eH npH 12-4acosoA 3Kcno3H4HH 
H noKa3aH Ha pHC. 18, Ha KOTOpOM XOPOWO BHAHO HaJlH4He AH$paK-
4HOHH~X MaKCHMyMOB. noKa, B 3KCnepHMeHTaX Ha peaKTOpe ~& P-30, 
pe3yJlbTaT TaKOro POAa HMeeT rnaBH~M o6pa30M HJlll~CTpaTHBHOe 
aHa4eHHe. 0AHaKo Ha H6P-2 Heo6xoAHMaR AllR ero nony4eHHR 
'J k CJl03 H4HR 6yAeT COCTaBJlRTb npHMepHO 10 MHH, H 3TO n03BOJ1ReT 
HaAeRTbCR, 4TO CTaHeT B03MO~HbiM nony4eHHe AaHHbiX 0 MexaHH3-
Me MbiWe4HOro COKpaiJieHHR. 
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PHc. 18. HeATpoHorpaM
Ma MbiW4bl JlR ryw KH , no
Jly4eHHaR Ha yCTaHOBKe 
Manoyrnosoro pacceRHHR 
HeATpOHOB. 

npoAOll~aJlOCb HCClleAOBaHHe cerHeT03JleKTPHKa AHAeATepo$oc
$aTa KaJlHR C nOMOIJib~ AH¢paK4HH HeATpOHOB no MeTOAY speMeHH 

nponeTa. nepexoA ero s cerHeTo¢aay c noHH~eHHeM TeMnepaTypbl 
conposo~AaeTCR xapaKTepHbiM pac111enneHHeM nHKa s peaynbTaTe 
B03HHKHOBeHHR AOMeHHOA CTPYKTypbl pa3JlH4HOA KOH¢Hrypa4HH 
I CM . , HanpHMep, pHc. 19 s 111 I. AnR H3y4eHHR snHRHHR 3JleKTpo-
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PHc. 19.3asHCHMOCTb HH
TeHCHBHOCTeA KOMnOHeHT 
AH¢paK4HOHHoro nHKa 
cerHeT03JleKTPHKa OT 
HanpR~eHHOCTH 3JleKTpH-
4eCKOrO nonR Ia KBicMI . 
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CTaTH4eCKOrO nOJlR Ha 3TY CTpyKTypy B KPHOCTaTe C o6pa340M 
C03AaBanocb 3neKTpH4ecKoe none HanpR~eHHOCTb~ E AD 10 KB / cM. 
06Hapy~eHHaR 3aBHCHMOCTb ~HTeHCHBHOCTH OCHOBHOA H fiOKOBbiX 
KOMnoHeHT nHKa OT nonR E noKaaaHa Ha pHc. 19. Pe3yllbT a Tbl Ae
MOHCTPHPY~T B03MO~HOCTb H3y4eHHR nepeCTpOAKH AOMeHHOA CTpyK
TYPbl noA BllHRHHeM 3JleKTPH4ecKoro nonR. HccneAOBaHHR nposo
AflTCR COBMeCTHO C MOCKOBCKHM XHMHKO-TeXHOJlOrH4eCKHM HHCTH
TYTOM H 11HCTHTYTOM KPHCTannorpa¢HH AH CCCP 126 1• 

Ha o6pa34e 6eH30na np~ TeMnepaType 80 K BbtnOnHeHbl H3Me
peH~R Heynpyroro HeKorepeHTHOrO paCCeRHHR HeATpOHOB C MaK
CHMdllbHO ADCTynHbiM 3HepreT~4ecKHM pa3peweHHeM. Y4acToK ape
MRnponeTHoro cneKTpa, nony4eHHbiA AllR yrna 90° AllR HeATpo
Hoa C KOHe4HOA 3HeprHeA Er = 4,9 M3B, noKa3aH Ha PHC. 20a. 
nony4eHHble AdHHble cpaBHeHbl c pac4eTOM c 4eflb~ npoaepK~ ~e

TOAa noJly4eHHR ¢OHOHHbiX cneKTPOB H3 cneKTpOB Heynpyroro pac-
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P~c. 20. 3Kcnep~MeHTanbH~e ~ pac4eTH~e cneKTP~ HeKorepeHTHo
ro Heynpyroro pacceHH~H He~TPOHOB non~Kp~cTann~4ecK~M 6eH-
30nOM. 

ceRH~H He~TPOHOB. Pac4eT~ A~$~epeH~~anbHoro OAHO~OHOHHoro 
Ce4e.H~R pacceHH~R BblnOnHeH~ B rapMOH~4eCKOM np~6n~>KeH~~ 
c paan~4H~M~ Ha6opaM~ napaMeTpoa Me>KaToM~~x noTeH~~anoB. Pe
aynbTaT~ pac4eTOB AnH ABYX Ha6opoB napaMeTpOB AaH~ Ha p~C. 206 
~ 20B. noKa3aHo, 4TO OCHOBHaH CTpyKTypa Ha6n~AaeM~X cneKT
poEi'"Heynpyroro pacceHH~R He~TPOHOB npaa~nbHO _nepeAaeT cTpyK
TYPY nnOTHOCT~ ~HOHH~X COCTORH~~. 3T~ ~ccneAOBaH~H npoao
AHTCH coaMeCTHo c HHCT~TYTOM TBepAoro Tena AH CCCP ~ X~M~Ko
~~3~4eCKHM ~HcT~TyToM HTanH~ 1271. 

• 
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B o6aope aa 1976 r. 1281 y>Ke OTMe4anHCb xopow~e B03MO>KHOCT~ 
AnH ~3y4eH~H 3neKTPOHH~X YPOBHe~ peAK03eMenbH~X ~OHOB C no
MO~b~ napaMarH~THoro pacceHH~R He~TPOHOB, ~ coo6~an~cb pe
aynbTaT~, nony4eHHble AnH ~HTepMeTanna PrA1

2
.B 1978 r. aa

aepweHo HccneAOBaH~e APYroro coeA~HeH~H npaaeOAHMa PrNi 5 129 ~ 
~HTepMeTanna, nepcneKT~BHoro AnR nony4eH~H HH3K~x TeMnepa
TYP MeTOAOM HAepHoro pa3MarH~4~BaH~H. H3BeCTHO, 4TO OCHOB
HOe COCTOHH~e ~OHa Pr 3+ B reKcaroHanbHOM Kp~cTann~4eCKOM 
none 3Toro coeAHHeH~R AOn>KHO 6~Tb c~HrneToM, Ho nono>KeH~e 
6n~>Ka~w~x ypoaHe~ 6~no HeonpeAeneHH~M. Ha6op napaMeTpoa 
KpHCTann~4ecKoro nonR ~ cxeMy ypoBHe~ /p~c. 21/ YAanocb 
Ha~T~ nyTeM ~3MepeH~R Heynpyroro pacceHHHH Tennoa~x He~Tpo
HOB nOA pa3H~M~ yrnaM~ np~ HeCKOnbK~X 3Ha4eH~RX TeMnepaTyp~, 
KaK noKaaaHo Ha pHc. 22. nony4eHHble napaMeTp~ onHc~aa~T 
TeMnepaTypHy~ aaa~c~MOCTb YAenbHO~ TennoeMKOCTH ~ MarH~THo~ 
BOCnpHHM4~BOCT~. 

~ 

r; 

r~=== 
~=== r, 
14 

PrNi5 

ECMtB) 

33.81 

13,67 

4,66 
3,36 
1,52 
0 

x.0,70 y-0.41 V/.1,04 M38 

P~c. 21. CxeMa YPOBHe~ napa
MarH~THoro ~oHa Pr 3+ a coe
A~HeH~~ PrNi 5 . nony4eHHaR MeTo
AOM Heynpyroro pacceHH~H 
He~TPOHOB. 
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P~c. 22. CneKTp~ He
ynpyroro pacceRH~R 
He~TPOHOB Ha PrNi 5 . 

CnnowHble Kp~s~e - Bbi
AeneHHbl~ BKnaA napa
MarH~THoro pacceRH~R. 
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