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Crri!Hbr HeilTpoHHbiX peaoHaHCOB Tb 113 3Kcrrep11MeHTa 

C liOnSip1130BaHHb!MII HeHTpOHaMI! II SIIlpaMII 
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MeTpa Ha peaKTOpe VIEP-30 orrpeneneHbi CliiiHbi 27 HeiiTpOHHbiX peaoHaHCOB 
159Tb c aHeprHeil no 114 aB, 
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IlpHMeHeHHe llOJJJlpH30BaHHblX HeBTpOHOB H llOJJJlpH30BaH

HblX Jl.IJ.ep B HeBTpOHHO- cneKTpOCKOllHl.feCKHX 3KCnepHMeHTaX 

cymecTBeHHo pacwapJleT B03MO)I(HOCTH accne.IJ.OBaHHB. Kpyn

Hwii war B 3TOB o6nacTH 6hiJJ C.IJ.enaH B 1965- 1966 rr. 
B pe3yJJhTaTe pa6oT lla6opaTOpHH HeBTpOHHOB $H3HKH 

OHRH /
1 
/, B KoTopwx BnepBhie 6hma ocymecTBJJeHa noJJJI

PH3au,aJI pe3oHaHCHhiX HeiiTpouoB c 3Hepraeii .11.0 uecKOJJbKHX 

.IJ.eCJITKOB KHJJ03JJeKTpOH-BOJJhT MeTO.IJ.OM nponycKaHHJI1.fepe3 

UOJJJlpH30BaHHyfO llpOTOHHYfO MHWeHb H BblllOJJHeH PJI.Il. 3K

CDepHMeHTOB Ha HeHTpOHHOM llYl.fKe HMllYJJbCHOrO peaKTOpa 

HliP. AuanorHl.fHaJI no npHHu,uny .IJ.eiicTBHJI ycTaHoBKa 3apa-

6oTana B 1973 r. B OK-PH.IJ.)I(e, ClllA,uaueiiTpouuoM cneKT

poMeTpe 3JJeKTpouuoro ycKopHTeJJJI ORELA 2 

B CBJ13H c nepecTpoiiKoii peaKTopa HliP B 6onee MomubiH 

HMDYJJbCHblB peaKTop Hli P- 30 B llH<I> 6biJJa npe.IJ.npHHJITa 

peKOHCTpyKIJ,HJI ycTaHOBKH .IJ.JJJI DOJJJlpH3aiJ,HH HeHTpOHOB 

H Jl.IJ.ep. HoBaH ycTauoBKa 3anymeua B Kouu.e 1974 ro.11.a. 

HH)I(e Mbl C006maeM OCHOBHbie $H3H1.feCKHe xapaKTepHCTHKH 

3TOH YCTaHOBKH H UepBble pe3yJJbTaTbl H3MepeHHJI CDHHOB 

HeHTpOHHbiX pe 30HaHCOB I :;<Jlb C 3Hepraeii .IJ.O 114 :JB 
DpJIMbiM MeTO.IJ.OM nponycKaHHJI DOJJHpH30BaHHbiX HeHTpOHOB 

1.fepe3 DOJJJlpH30BaHHYfO MHWeHb Tep6HJI. 

Pauee CDHHbi pe3ouancoB Tep6HJI onpe.IJ.eJJHJJHCb npeu

MymecTBeHHo KOCBeHHbiMH MeTO.IJ.aMH. flHWb .IJ.JJJI Tpex pe 30-

HaHCOB C 3Heprueii .11.0 11,1 3Bpe3yJJbTaTbl 6biJJH llOJJyl.feHhl 

C DpHMeHeHHeM llOJJHpH30BaHHhiX HeHTpOHOB Ha KpHCTaJJ-
'l 

JJHl.feCKOM MOHOXp.oMaTope ' . Ha.IJ.e)I(HaJI H.IJ.eHTH$HKaiJ,HJI 

cnuuoB Bcex pe3ouaucoB c 3uepraeii .11.0 - 100 :JB npe.IJ.

cTaBJJJIJJa OC06biB HHTepec B CBJI3H C BbiBO.IJ.aMH pa6o

Tbl , .t 0 HeCTa THCTHl.feCKHX 3aKOHOMepHOCT HX B CBOBCTBaX 
- 160Tb KOMDayH.IJ.-COCTOJIHHH · 

B DOCJJe.IJ.yiOmeM H3JJO)I(eHHH 6Y.IJ.YT HCDOJJb30BaThCJI Tep

MHHhl H 0603Ha1.feHHH, BBe.IJ.eHHhie npH ODHCaHHH TeopHH 

MeTO.IJ.a B pa6oTe I . 
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Y C T a H 0 B K a. B COCTaB HOBOrO BapuaHTa ycTaHOBKH 
'I i 

BXO,lUIT Te )l(e OCHOBHLle Y3JIL1, I.J:TO H B nepBOM BapHaHTe' ': 

nOJIRpH3aTop, CnHHOBOH poTaTop, nOJIRpH30BaHHaR R~epHaR 

MHllleHL H HeHTpOHHhlH ~eTeKTOp, OTJIHI.J:aiO~HeCR KOHCTPYK

THBHLlM HCnOJIHeHHeM, KOTOpOe Mhl 3~eCb He OnHChlBaeM, 

OTMei.J:aR JIHlllb OCHOBHLJe OTJIHI.J:HR OT BapuaHTa /I/. 
fiOJIRPH3aTOpOM no- npe)I(HeMy CJIY)I(HJia noJIRpH30BaHHa.R 

npOTOHHaH MHWeHb - MOHOKpHCTaJIJI ~BOHHOrO JiaHTaH

MarHHeBoro HHTpaTa. KpucTann noMe~ancR a renueBLJH 

KpHOCTa T, pacnOJiaraBWHHCR Me)l(~y nomocaMH 3JieKTPOMar

HHTa, Tal< I.J:TO OCb CHMMeTpHH Z KpHCTaJIJia 6LIJia napaJI

JieJILHa HanpaBJieHHIO nyqKa HeHTpOHOB. fiJio~a~b MHWeHH 

B ,U:aHHOM 3KCne~HMeHTe 6LIJia yBeJIHI.J:eHa B ,U:Ba pa3a H CO

cTaBJIHJia 24 eM . Ilpe,u:nonaraeTCH ,u:aJILHeHwee yaenHI.J:eHue 
2 

IIJIO~a,U:H MHWeHH ,U:O 50 CM . )J;HHaMHI.J:eCKaR nOJIHpH3aUHR 

npoTOHOB ocy~ecTBJIRJiaCL npu TeMnepa Type 1° K a noJie 

}9,7 K3 B HeHaCTpaHBaeMOM pe30HaTope C HCnOJib30BaHHeM 

CBq MO~HOCTH OT JiaMllbl o6paTHOH BOJIHLI. fiOJIRpll3aUHR 

npOTOHOB 6biJia H3MepeHa no 3~eKTY O,U:HOKpaTHOrO npo

nycKaHHR HeHTPOHHOrO nyi.J:Ka H COCTaBHJia 55*, I.J:TO ,U:JIH 

HCnOJib30BaHHOH MHWeHH TOJI~HOH 14 MM COOTBeTCTByeT 

45o/o-HOH noJIHpH3aUHH HeHTpOHOB. )J;JIR HaCTpOHKH llOJUpu-

3aUHH H KOHTpOJIH 3a HeH npHMeHHJIHCb cneKTpOMeTp R~ep

HOrO MarHHTHOrO pe30HaHCa H HeHTpOHHbiH MOHHTOp llOJIR

pH3aUHH. 

bbiJI HCnOJib30BaH HOBbiH MeTO,U: peBepca nOJIRPH3aUHH 

HeHTpOHHOrO nyi.J:Ka, o6ecnei.J:HBaiOIUHH 3<iJ<iJeKTHBHOCTb nepe

BOpOTa, 6JIH3Kyl0 K 100o/o, B WHPOKOM HHTepBaJie 3HeprHH 

HeHTPOHOB. 

)J;JIH nOJIRpH3al(HH H,U:epHOH MHWeHH BMeCTO KpHOCTaTa 

c ucnapeHJ;IeM 3 He 6hln npuMeHeH KpuocTaT c pacTBope

HHeM reJIHH-3 B reJIHH-4, HCnOJib30BaHHbiH B· 5/. KpHOCTaT 

pacnoJiaraJICH Me)I(.IJ:y noJIIOcaMH 3JieKTpoMarHHTa. MuweHLIO 

CJIY)I(HJia nJiaCTHHKa MeTaJIJIHI.J:eCKOrO Tep6HR 100 X 40 X 
" 21 2 

x 1,8 MM·" co,u:ep)l(aBwaH 5,35.10 Jtoep/cM . BblcoKoe 
, 6 '3 i 

3Hai.J:eHue I H = 3.10 3 · ·I BHyTpeHHero MarHHTHoro nonH 

B Tep6HH H ,U:OCTaTOI.J:HO 60JILWOH MarHHTHbiH MOMeHT H,U:pa 

(f-1 1 = 2p , I =3/2) no3BOJIHJIH npu TeMnepaType -30 MK 

HMeTb lfepHyJO noJIHpH3aUHIO 98* B MarHHTHbiX ,U:OMeHaX. 

O,u:HaKo H3- 3a MarHHTHOH )l(eCTKOCTH Tep6uH cpe,u:Hee 3Ha-
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l 
J 

I.J:eHHe nOJIRpH3aUHH no o6pa3UY B none 15 K3 6b1JIO MeHLWe 

H, no HaWHM H3MepeHHRM C nOJIHpH30BaHHbiMH HeHTpOHaMH, 

COCTaBHJIO OKOJIO 57o/o. 

HeHTPOHLI perucTpupoBanucL c noMo~LJO ceKUHOHHpo

BaHHoro )I(H,U:KOCTHOrO CUHHTHJIJIRUHOHHOrO n y - ,U:eTeKTOpa 

C KOHBepTOpOM i 
5 · . 

3 K c n e p u Me H T u p e 3 y JILT aT hi. IlponycKaHue H3-

Mep.RnocL MeTo,u:oM BpeMeHH npoJieTa npu pa6oTe peaKTopa 

WEP- 30 B pe)I(HMe HMnyJILCHoro 6ycTepa coBMeCTHO c yc

KopuTeneM 3JieKTpoHoB JIY3-40. Cpe,u:HRH MO~OCTL peaK

Tapa paBHHnacL 8 KBm, pa3peweHue HeHTpOHHoro cneKTpo

MeTpa Ha nponeTHOH 6a3e 118 M - 40 Hc/M. B annapa

TYPHhiX cneKTpax, nonylfeHHhiX 3a 13 t~ac K&)I{.IJ:biH,CI.J:eT Ha 

KaHaJI 2 MKC COCTaBJIHJI B 06JiaCTH 100 :JB 14 TbiC. OT

CI.J:eTOB H B o6JiaCTH 10 :JB - 4 TbiC. OTCI.J:eTOB. l13MepeHHR 

npH napaJIJieJILHOH H aHTHnapaJIJieJILHOH OpHeHTaUHRX nOJIH

pH3aUHH qepe,u:oBaJIHCL qepe3 2 t~aca. B nyqKe Haxo,u:HJICH 

6opHbiH <iJHJibTp ,U:JIR yMeHLWeHHH !}JoHa OT peUHKJIHI.J:eCKHX 

HeHTpOHOB. <l>OH H3Mep.RJICR C noMO~biO TOJICTOrO o6pa3Ua 

MapraHI.(a /pe30HaHC 320 :JB/ H CHJibHbiX pe30HaHCOB Tep6HR 

11,1 H 3,34 38. 
06pa60TKa pe3yJILTaTOB H3MepeHHH 6biJia BblnOJIHeHa 

no cTaH,u:apTHhiM nporpaMMaM cHcTeMLI IIO<l>W Ha 3BM 

n3CM -4, o6opy,u:oBaHHOH OCUHJIJIOrpa<IJoM CO CBeTOBbiM 

KapaH,U:aWOM. 0Ha BKJIIOI.J:aJia B ce6H: CYMMHpOBaHHe O,U:HO

THnHbiX H3MepeHHH, yqeT noKa3aHHH MOHHTOpa nyi.J:Ka, ,U:O

nOJIHHTeJILHYIO HOPMHpOBKY no 6e3pe3oHaHCHhiM yqacTKaM 

cneKTpa ,U:JIH yCTpaHeHHR 3<iJ<iJeKTOB HeCTa6HJibHOCTH nOJIHpH-

3aUHH, Bbii.J:HTaHHe <iJoHOB H noJiyi.J:eHHe 3<iJ<PeKTa nponycKa-

HHH f = ( N p-N a ) / ( N p + N a ) • 
1 

CorJiacHo Teopuu MeTo~a /eM., HanpuMep,/
1 

•
3

' /, ,u:nH 

onpe,u:eneHHH CnHHOB pe30HaHCOB C npHMeHeHHeM nOJIHpH-

30BaHHbiX HeHTPOHOB H H,U:ep B YCJIOBHHX xopowero HJIH 

yMepeHHOrO pa3peweHHR ,U:OCTaTOI.J:HO KalfeCTBeHHOrO onpe

,u:eJieHHR 3HaKa 3~eKTa nponycKaHHH. Heo6xo,u:HMLIM ycno

BHeM llpH 3TOM HBJIHeTCH 3HaHHe 3HaKa KOHCTaHTbl CBepx

TOHKoro B3aHMo,u:eHcTBHH A , 3a~a10~ero HanpaBneHue no

JIHpH3aUHH MHWeHH OTHOCHTeJILHO BHeWHero MarHHTHOrO 
'3 I 

nonH. T .K. .U:JIH Tep6HH A> 0 1 ' , To noJIO)I(HTeJILHOMY 

3HaKy 3<iJ<PeKTa nponycKaHHH COOTBeTCTBYIOT pe30HaHCbl 

c .J = 1. 
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3aeucuMocm& 3f/xjJeKma nponycKaHUJl < om epeMeHu npoAema 
HeiimpoH06, noAy<JeHHa.Jl 6 3KcnepuMeHme c noAJlpU306aHH&J
MU HeumpOHQMU U nOAJlpU306QHHblMU JlOpaMU mep6U.Jl. t 
HOMep KQHQAQ QHQAU3Q1110pa WUpUHOU 2 MKC. 

Ha pucyuKe noKaJaua nony'leuua.R B 3KcnepuMeuTe Ja
BHCHMOCTb 3clxPeKTa nponycKaHH.JI OT BpeMeHv-IJPoneTa ueih
pouoa. Hul)lopMaUH.JI o cnuuax pe Jouaucoa ., Tb co6paua 
a ra6nuue. Harnu 3Ha'leuu.R cnuuoa pe Jouaucoa npu Juepruu 
3,34; 4,95 H 11,1 3B cornaCYJOTC.JI co 3Ha'leHH.RMH, nony
qeHHbiMH C npHMeHeHHeM non.RpH30BaHHbiX HeBTpOHOB IlOCT
MOB H .D.P. 3- . Cornacue ua6mo.D.aeTC.JI TaK:>Ke .D.nH Tex 
pe30HaHCOB, CllHHbl KOTOpbiX HaB.D.eHbl' nyTeM H3MepeHHB 
nponycKaHHH, pa.D.uauuouuoro JaxaaTa u pacce.RHH.JI ueiiT
pouoa i6.

1
, a Ta~:>Ke H3MepeHHB npHMbiX H BTOpH'IHbiX 

raMMa-nepexo.D.OB '· . 
11cnonb30BaHHe 3Ha'leHHB CllHHOB H3 TafinHUbl BMeCTe 

C 3KCnepHMeHTallbHbiMH .IJ.aHHbiMH pafiOTbl -l. He npHBO.D.HT 

6 

... 

,. 

.. 

Ta6Auf.la 

f:.o > ;J. Eo. "d,~ Eo .. ;;; " . I 
3B ,naH.pa6: b/ 3B .naH.pa6 1 3B .naH.pa6. 1'1 

3,34 2 2 43,7 2 2 73,8 2 2 

4,98 I I 46,I 2 2 76,7 I I 

II,I 2 2 50,6 2 2 77,9 2 -
I4,4 2 2 5I,6 I I 88,4 2 (2) 

2I,2 I I 54,0 2 (2) 90 (I) -
24,6 2 2 57,4 I (I) 97,5 I I 

27,6 2 2 58,7 2 (2) I08,9 2 -
33,9 I I 65,0 2 2 III,8 2 -
40,7 I (I) 66,8 I I II4,I (I) -
---- -- -- -

K KOppenJIUBH npBBe.IJ.eHHbiX HeBTpOHHbiX lllBpBH C nap
UHanbHbiMB raMMa-rnupuuaMB, ua6mo.D.aaweilcH a 141 npu 
BCllOllb30BaHBB orpaHB'IeHHbiX B 'laCTB'IHO OWBfiO'IHbiX .IJ.au
HbiX o cnuuax. TaKBM o6pa3oM, npHMOe onpe.IJ.eneuue cnuuoa 
BCeX pe30HaHCOB Tep6B.JI C 3Heprueii .D.O 100 3B C llOMOlUbiO 
llOllJipB30BaHHbiX HeHTpOHOB llO.IJ.TBep:>K.IJ.aeT 3aKmo'leHBe, 

/71 
C.D.enauuoe a noKa ue ony6nuKoaauuoii pa6ore ' o6 or-
cyTCTBBB uecTaTBCTB'IeCKBX JclxPeKTOB a caoiicraax ueiir
poHHhiX pe30HaHCOB 159Tb B 3TOH o6naCTH 3HeprHH. 

IJpe.IJ.CTaBllJIIOT BHTepec .IJ.allbHeHWBe B3MepeHBJI CllHHOB 
pe3ouaucoa Tb a 6onee wupoKoM JuepreTB'IecKOM uu
repaane, B03MO:>KHble ua BMnynhcuoM 6ycrepe HliP -30 c 
yMeHbllleHHbiM K03clxPBUBeHTOM pa3MHO:>KeHB.JI. 
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• 

Y CJIOBH$1 06MeHa 
IIpellpHHTbi H coo6meHHH OHJIH paccbmaroTcH 6ec11naTHO, Ha ocHoae 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, Jia6opaTOpHHM, 

6H6JIHOTeKaM, HaytJ:Hb!M rpy1111aM H OT,lleJibHbiM y'IeHbiM 6onee 50 CTpaH. 

Mbi O)I(H,llaeM, 'ITO llonyqa-renu HJ,llaHHii: OHJIH 6y.ayT caMH IIPOHB

JIHTb HHHIIHa THBY B 6eCIIJia THOR IIOCbiiiKe lly6JIHKaiiHH B )J;y6Hy. B IIOpH,llKe 

06MeHa llpHHHMaFOTCH HaytJ:Hbie KHHrH, )l(ypHaJibi, llpellpHHTbl H HHOrO 

BH.lla lly6nHKaiiHH 110 TeMaTHKe OHJIH. 
E,llHHCTBeHHbiH BH,ll lly6JIHKaiiHH,KOTOpbiH HaM llpHCbiiiaTb He CJie,lly

eT,- JTO pellpHHTbi I OTTHCKH eTa Teii:, y)l(e Olly6nHKoaaHHbix a HaytJ:HbiX 

)l(ypHanax/. 

B PH,lle CJiyqaeB Mbl CaMH o6pamaeMCH K IIOJiyqa TeJIHM HaiiiHX H3,lla

HHH C llp0Cb60ii: 6eCIIJiaTHO llpHCJiaTb HaM KaKHe-JIH60 KHHrH HJIH 

BbiiiHCaTb )lJIH HaiiieH 6H6JIHOTeKH HaytJ:Hbie )l(ypHaJibl, H3,llaFOillHeCH B HX 

cTpaHax. 

OT~eJibHhie 3anpocbl 

lofJ)laTeJibCKHH OT,lleJI e)l(erO)lHO BbiiiOJIHHeT OKOJIO 3 000 OT,lleJibHbiX 

3a11pocoa Ha BbiCbiJIKY 11pe11pHHTOB H coo6meHHH OHJIH. B TaKHX Ja

llpocax cne.ayeT o6HJaTenbHO yKaJbiBaTb HH.JleKc JallpaiiiHBaeMoro 

H3,llaHHH. 

A~peca 

liHCbMa 110 BCeM BOIIpOCaM 06MeHa lly6JIHKaiiHHMH, a TaK)I(e JallpO-

Cbl Ha OT,lleJibHbie HJ.llaHHH cne.ayeT HallpaBJIHTb 110 a.apecy: 

101000 MocKea, 
FAaeHblii nottTJWMTII, n/JI 79. 
H3oameA&cKuii omoeA 
06oeOUHeHH020 UHCTIIUTIIYTIIQ 
JIOepHbiX UCCAe006QHUU. 

A.apec )lJIH IIOCbiJIKH BCeX lly6JIHKaiiHH B IIOpH,llKe 06MeHa, a TaK)I(e 

,llJIH 6eCIIJiaTHOH IIO,lliiHCKH Ha HaytJ:Hbie )l(ypHaJibl: 

101000 MocKea, 
FAaeH&Iii nottmaMm, n/JI 79. 
Jlay'IHO-meXHU'IeCKQJI 6u6AU01/IeKa 
06oeOUHeHH020 UHCTIIUTIIYTIIQ 
JIOepHbiX UCCAeOoeaHUU. 


