
s-v ~,, -s 

J1.M.<l»paHK 

COOtilllBHMR 
OtiliBAMHBHHOfO 

MHCTMTYT8 
RABPHbiX 

MCCJ18AOB8HMI 

AYtiHa 

y / ; -P.<..-

P3 -81-720 

KPATKJ1H OB30P HAYqHOH ~EHTEnhHOCTJ1 

nABOPATOPJ1J1 HEHTPOHHOH <J»J13J1KJ1 
8 1980 ro~Y J1 X OHTHnETKE 

1981 

e... 



B paMKax OAHOH cTaTb~ AaTb nonH~H o6aop AeRTenbHOCT~ 6onb
woH na6opaTop~~ aa nRT~neTHe 1976-1980 rr. * KOHe4HO Heaos
MOmHo. npo6en~ nocneAy~~ero HanomeHHR MomHo, OAHaKo, socnon
HHTb, o6paTHBWHCb K MO~M npenpHHTaM I 1a,6' B, rt, C.OAepma~HM o6-
30pbl aa 1976, 1977, 1978 H 1979 rOAbl. 

n~TaRCb HaHT~ KaKy~-TO o6~y~ xapaKTep~CTHKY B~nOnHeHH~X 
HCCneAOBSHHH, R CKa3an 6~ TaK: B OCHOBHOM 3TO pa60T~, nOCBR
~eHH~e ~YHAaMeHTanbH~M npo6neMSM RAePHOH ~H3HKH H ~H3HKH KQH
A€HCHPOBaHH~X cpeA, BKn~4aR H MoneKynRpHy~ 6HonorH~. B~6op 
aaAa4, y4HT~aa~~HH yHHKanbH~e soaMomHoCTH peaKTopa HDP-30 
C HHmeKTOPOM, HaAemHOCTb H npe~H3HOHHOCTb H3MepeHHH H, KOHe4-
HO, nony4€HH~e peaynbTST~ onpeAeDHnH B~COKHH HSy4H~H SBTOPHTeT 
na6opaTOPHH. XapaKTepHo, 4TO aa4acTy~ HaH6onee cnomH~e 3aAa4H 
~YHASMeHTaDbHOH HayKH npeACTaBnR~T HenocpeACTBeHHY~ 4eHHOCTb 
ADR npaKTHKH. AeneHHe Ha ~YHASMeHTanbHY~ H npHKD8AHY~ HayKy 
a PRAe cny4aea oKaa~saeTCR ycn08H~M. TaKHe pa6oT~ oco6eHHO 
nepcneKTHBH~. OcTaHosniOcb Ha 10 HanpasneHHRX noA06HbiX pa6oT, 
Hnn~CTpHpyR HX 8 OCHOBHOM peaynbTaTaM~ 1980 rOAS. 

B Te4eHHe HecKonbKHX AeCRT~neT~H aKcnepHMeHTaTopos ~ Teope
THKOB, ~3y4a~~HX B3S~MOAeHcTB~e HeHTpOH08 C RAPSM~, BODHOBan 
sonpoc - 3SBHCHT nH HeHTpOHHaR CHDOBaR ~YHK4~R OT CnHHa RApa. 
6onbwHe HecTaTHCTH4eCKHe a~~eKT~ 3Toro POAa a PRAe na6opaTop~t~H 
OTKPbiBanHCb H 3SKPbiBanHCb. 8 3SKp~T~e ~X SHeena HeMaDbiH 8KfiaA 
H nH~. Pa3BHT~H B na6opaTOp~H BCKOpe nocne ee B03HHKHOBeHHR 
MeTOA nony4eHHR nonRpH308aHH~X pe30HaHCHblX HeHTpOHOB/18,19~e
nepb WHPOKO npHHRTblH B MHpe, n0380nHn BH€CTH RCHOCTb 8 3TOT 
aonpoc. 0TKDOH€HHR CHDOBOH ~YHK4HH, 3SBHCR~He OT CnHHa, 
eCTb, HO OHH 04eHb Manbl - nOPRAKS 10%, H He nOCTORHHbl, a He
perynRpHO MeHRIOTCR B HHTepeane 3HeprHH nopRAKa 10 K38, KSK 
noKa3aHO HS PHC.l. 3TH ASHHble YKS3~8a~T Ha npoReneHHe C8R3aH
HOH CO CnHHOM npoMe>KyT04HOH CTPYKTypbl HeHTpOHHbiX Ce4eHHH 
/CM./16/cTp.lQ,IlB/ CTp. 11/. HTOr 3THM HCCneAOBaHHRM nOABeAeH 
a pa6oTax 12•31 • 

HecTaTHCTH4eCKHe 3~$eKT~ 80 aaaHMOAeHcTBHH HeHTpoHa c RA
paMH, TeM He MeHee, Cy~eCT8YIOT. 0HH npORBDRIOTCR B KOppenR4HH 

*Hcnonb30BaH TeKCT OT4€THOrO AOKnSAS, npeACTaeneHHbiH na6o
paTOpHeH HeHTpOHHOH ~H3HKH 49 ceccHH Y4eHoro coaeTa OH~H 13 RH
sap~ 1981 r. 
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Pac.l. 3aepreTHqecKaH 3aBHCHMOCTb 
OTHOCHTenbHOft pa3HOCTH CKnOBhlX 
<l>YHK!1Hli (S li-S O) /-(S o'>pegKO 3 eMenb
HbiX Hp;ep gJIH CIIHHOBbJX COCTOHHHI'i 

+ H -

He~TpOHH~x- H raMMa-wHpHH, BO 
¢11YKTYS~H.AX napu.HaJ1bHbtX raMMa

nepeXOAOB H 8 HeKOTOP~X OC06eHHO
CTRX SJlb$a-pacnaAa He~TpOHH~X pe-
30HSHCOB. 3AeCb na6opaTOpHe~ BHe
CeH cy~eCTBeHH~~ BKJlaA, H 3TO B 
3HS4HTellbHOH Mepe onpeAe11HJ10Cb 
TeM, 4TO HMnyJ1bCHbla:i peaKTOp ~6P-3Q 
npeAocTaBnfleT AIIfl noA06Hbtx pa6oT 
6onbwHe npeHMy~ecTaa. OpHMep KOP
penR41'1111 (r n, r yi ), o6Hapy>KeHHO~ 
npH H3y4eHHH pe30HSHCOB peSKLJ.HH 
173Yb(o, y) /4/, AaH Ha pHc,2, 

3KcnepHMeHT8JlbHOe 3HS4eHHe K03$
QH1LJ.VIeHT8 KoppenRU.J.1J.1 R3Kcn~+O, 313 
HeB03MOmHO 06bRCHHTb B paMKaX 
CTaTHCTH4ecKoro pacnpeAeneHHR R 
/rHCTOrpaMMa/. 8 HCCneAOBSHHRX 

2 4 6 810 20 40 60 100 Snb!fla-pacnaAa pe30HSHCOB *, OTKpbi-
En, K38 Toro e na6opaTopHH, aa 3TH roAbl 

3Ha4HTenbHO /C 300 38 AD 30 K38/ pacwHpeH H3y4eHHbl~ HHTepean 
3HeprH~ /CM. pH C. 3//5~ BenHCb nOHCKH aHOManbHbl~ aJ1b$a-WVIPHH /G/, 
YT04HRnHCb CHJ10Bble $yHK~HH anb$a-pacnaAa H AaHHble 06 HHTepec
HO~ ABYXCTyneH4aTo~ peaKu,HH (n. ya) I CM. 11 Bl CTP. 12/. nepcneK
THBHbiM HanpaeneHHeM pa60T RBHJ10Cb 06HapymeHHe H HCCJleAO
BaHHe ceepXTOHKHX CABI-lrOB HeHTpOHHbJX pe30HaHCC'B B MarHHTHOM 
1-1 311eKTPH4eCKOM nonRx. 3TI-1 pa6oTbl enepeble noaaonHnH nony4HTb 
AaHHble 0 MarHI-!THbiX MOMeHTaX HeHTpOHHbiX pe30HaHCOB /19/ H $OpMe 
RAP• /cM_IIC/ cTp.2/ npH ero soa6y)f(AeHHH AO 5-6 MaB. 06Hapy)f(eH
Hoe npH 3TOM lo13MeHeHHe $DPM~ RApa ypaHa oKaaanocb coaepweHHO 
HeQmi-IAaHHbiM AnR TeopHH. 8MeCTe C TeM, T04HOe H3MepeHHe $Op~bl 
peaoHaHcoe RApa ypaHa HMeeT "" 6onbwoe npaKTH4eCKOe 3Ha4eHHe. 
HnniOcTpa~He~ ADCTHrHyTbiX peaynbTaToa, no.ny4eHHbiX a 1980 r / 71, 
MomeT c.nymHTb pHc.4. CHH3Y Ha pHCYHKe noKaaaHa paaHOCTb cneKT
poe B paHOHe peaoHaHca 6,67 38 AJ1R coeAHHeHH~ ypaHa uo3 /Kpvt-

* 06 3THX pa60TaX rDBOPH110Cb B /1B • 18.19/. 
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PHc.2. KoppenH~HOHHhlH 

~~HeHT R n peax
IIHH 173Yb(n, y ). 

PHc.3. YcpegHeHHoe ce
qeHHe peaKIIHH 143N<i(n,a) 

B 3aBHCHMOCTH OT 3Hep~ 

['HH HeHTpOHOB. 

cTanna/ H UF 6 /raaa/. 3To AOBO.flbHo ManaR paaHocTb, o4eHb 

XOPOWO OnHC~BaeMSR CnJlOWHO~ TeopeTH4eCKO~ KpHBOH. 

HeT Heo6XOAHMOCTH rosopHTb o 3Ha4eHHH HccneAosaHH~ ner4aH

WHX RAeP AilR TeopeTH4eCKOH RAePHOH ~H3HKH. Pe4b HAeT o6 H3y

'-leHIII\II paHee HeLl.OC.TYrlHbiX feR 3Kcnep~r~MeHTa npou.eccos pacceRHI1R 

Hei1TpOHOB/cM_Ila/CTp.13/ 1 1cTp.15/~ peaK4~~ (n,y) B ren~W3/cM~lB/ 

cTp.9, 11r1 cTp.3/. Ce4eHHR 3TH o4eHb Man~: 6apH~ H AeCRTKH 

MHKpo6apH COOTBeTCTBeHHO, 8 TO BpeMR KSK OCHOBHO~ npou,ecc no

rno~eHHR He~TpoHoe s SHe cocTasnAeT T~CR4H 6apH. HecMOTPR Ha 

3TO, a na6oparop~~ YAanocb nony4~Tb HHTepecH~e H aamH~e peaynb

raTbl. B 1980 r. 6b1na ~ccneAoBaHa ~ peaK~HR paA~al-'HOHHoro aa

xaara HeHrpoHoa AeHrpoHaMH /pHc.Sf/8/ - npoyecca, Hrpa~mero 

6onbWY~ ponb B TRmenOBOAH~X ~opax.AaHH~e,HMeBWHeCR paHee, 

nemanH a HHTepaane OT 350 AO 600 MK6. nony4eHHaR a nH~ aenH-

4~Ha COCTaBnReT 4]0 MK6 C T04HOCTb~ 20 MK6. KoHe4HO, 3TOT 

peaynbTaT - BMeCTe C TeM H np06HbtH KaMeHb AnR TeopHH rpex

HYKnOHH~X CHCTeM, B pa3BHTHe KOTOPO~ B na6opaTOpHH cy~ecTBeH

HbtH aKnaA aHeceH B. E~~MOB~M 191• 

3 



Nnf' 
2.0f---

tO 

0 
680 690 700 K 

6Nrtf 

! 
680 690 700 K 

'" N 

'" .,, 

'" 
0 

N 
1(100 

JIOO 

n 

PHc.4. a - HeHTPOHHhlH peso
HaHc ypaaa-238 c aHeprHefi 
6,67 sB; 6 - pa3HOCTb 
3KCrrepHMeHTaiTbHhlX crreKTpOB 
AITH uo 8 H UF 6. TO'<KH 
3KcrrepHMeHT; cnnomaaR ITH
HHR - pacqeT; K - HOMep 
KaHana aHarrH3aTopa. 

Ponb na6opaTOPI-1111 a oT-
KpbtTII1VI " lo13Y4eHHio1 yilbTpa-
X0110AHbiX He~1TpoHos xopowo 
J.13BeCTHa. B J.1CTeKWeM n.ATH-
nenu.1 BbtnonHeHo HeMano J.1H-
TepeCHbiX pa6oT, rnaBHbtM 
o6paaoM HanpaaJleHHbtX Ha 
BbtRCHeHI-Ie MeXaHio13Ma SHO-
MailbHoro nornoiJ.IeHI-1R Hei:1T-
PO HOB *. noKa3aHO, 4TO 4ac-
TJ.14HO OHO o6bRCHReTCR a a-
rpR3HeHI-1eM CTeHOK SACop6H-
POBaHHbiM BOAOPOAOM. 0AHSKO 
eCTb " e~e 4TO-TO, AO c"x 
nop He nOHfiTOe. CaMoe YA'-"-
BHTeilbHOe, 4TO 3TO BHOMailb
HOe norilOIJ.IeHIIIe IIIMeeT n04TIII 
HyneeoH TeMnepaTypHbtH KoacJ>
$111~!11eHT, T.e. BeAeT ce6R 
HHa4e, 4eM Heynpyroe pac
ceRH~e. 3TO HarnRAHO B~AHO 
H3 pHc.6 pa6oTbl/lOI, rAe 
npeACTaBneHbl peaynbTaTbl ~a-

PHC • 5. raMMa-crreKTpbi C HC
cne~OBaHHWM o6pag~oM D2 0 
H KBJm6poBoqHbiM NaCl, nony
qeamre Ha 11BP-30 C IIOMOID;bJO 

Oe(Li)-cneKTpOMeTpa, 

*Pa6oTbl no YXH 41-1T1-1posan~cb a118,19,1a/ cTp.S/15~cTp.l5/1a/, CTp.J6,'lC/ CTp.]. 
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PHC.6. 3aBHCHMOCTb KOS~

~eHTa norno~eHHn YXH OT 
TeMIIepaTypbl: "I Me,[\:&, He 

o6e3raJKeHo; 'II - Mep;h, 

o6esra.ateao; ]II - 6epHJIJIH:H:, 
oGesrruKeao. 

MepeH~R Ko3¢¢~4~eHTa no
rno~eH~R ~ oT TeMnepaTyp~ 
CTeHOK COCYAOB AflR xpaHe

H~R YXH: TeMnepaTypHaR sa

a~c~MocTb HMeeTCR AflR aa
rpRaHeHHbiX CTeHOK /KpH

B8R I/, HO pe3KO ocna6e
BeeT nocne HX o6esramHea-

HY!R /KpHBble -Il,Ill /. MHe npHXOAHilOCb AOK!lSAbiBSTb B npOW110M ro

AY H 0 MHOrOKPSTHOM aepKSilbHOM OTpS)I(eHHH y.nbTPSXOilOAHbiX He~T

POHOB npH ¢OKYCHPOBSHHH YIX ~Y!IlHHAPH4eCKHM aepKSilOM. 3To Ha4a

Il0 MHoroo6e~a~~ero Hanpaa.neHHR onTHKH y.nbTpaxo.nOAHbiX HeHTpo

HOB /cM_Itr/ CTp, 7/. 
¢1-13\riKS 3IleMeHTapHbiX 48CTHI..I, H 3TO 04eHb YAHBHTe.flbHO, npo

RBilReTC~ CeH4aC He TOnbKO 8 CBOHCT8aX CaMero He~TpOHa, HO ~ 

a npo~eccax, Kaaanocb 6bl, 04eHb AaneKHX OT 3JleMeHTapHbiX. TaK, 

co8eTcKHe ¢H3HKH a HT3~ noKaaanH, ~To Ha6n~AaeMo HapyweHHe 

npocTpaHCT8eHHOH 46THOCTH 8 AeneHHH ~Aep ypaHa 1-1 nnyTOHH~. 

HHTepecH~e pe3YJ1bTaT~· 8 3To~ o6naCTH nony4eHbl a 1980 r. 1-1 y 

Hac 8 c08MecTHO~ pa6oTe c rpynno~ HT3$. 6~no noKaaaHo, 4TO 

npw aax8aTe non~pwaoeaHHOro HeHTpOHa a peaoHaHce Henon~pHao

BaHHoro nnyTOHH~-239, HMe~~erO 3HeprH~ 0,3 38, T~menbiH OCKO

noK C 60J1bWe~ 86pO~THOCTb~ J16THT 8 Hanpa8neHHH CnHHa HeHTpOHa. 

npeB~WeHHe /K03¢$H~HeHT aCHMMeTpHH/ COCTaBnHeT /1,4+3/.10-S/l~ 

~~ Tenno8biX He~TPOHoa a cornacHH c AaHHbiMH HT3~ 3Ta aepoRT

HOCTb B A8a pa3a MeHbWe. 

nocneAHee, 0 4eM He06XOAHMO ynOMRHYTb B 3TOH 4aCTH OT4eTa,

HCCJ1eAOBaHHe H3Jly4eHHR 8aBHJ108a-4epeHKOBa 8 04eHb TOHKHX nneH

KaX. 0HO npH06peTaeT 3,QeCb HeOmHAaHHble CBO~CTBa, KOTOPble 6biJ1H 

HCCile,Q08aHbl H TeopeTH4eCKH H 3KCnepHM6HTai1bHdl'l/, H 4aCTio1~HO 

o6cyli{AeH~ MHOKl e OT4eTe 3a 1977 roA /eM! 161 CTp. 21 I. 
4TO KacaeTCR ,QpyroH o6naCTH pa60T na6opaTOpHH - $H3HKH KOH

,QeHCHpoBaHHbiX Cpe,Q, TO npem,Qe acero CJle,QyeT OTMeTHTb 8J1HRHHe 

nony4eHHbiX pe3YJ1bTaTo8 Ha MHP08Y~ HayKy. PaHee C4HTanocb, 4TO 

HeHTpOHHaR ~H3HKa KOH,QeHCHpOBaHHbiX cpe,Q - MOHOnOJlHR CTaL.IIo10Hap

HbiX peaKTOp08. Tenepb ,QJlR 3THX me ~eneH BC~AY CTPORT lo1Mnynbc

Hble HCT04HHKH HeHTPOHOB. noRBJ16HHe H6P-2 CBOeapeMeHHO, OHO no-

3BOJ1HT COXpaHHTb HaWH nPeHMy~eCTBa B 3TOH 06JlaCTH. 
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MHe KameTC~, ~TO C npHH~HnHanbHO~ CTOpOH~ a,qeCb HSHfionee 
Cy~eCTBeHHOe BJ1H~HHe OKS3SJ1H B nepsy~ O~epe,qb ,qsa MeTOAa, paa
BHTble AilFI HMnynbCHbiX HCTO~HHKOB He~TPOHOB. nepBbl~ - 3TO He~T
poHHbl~ AH$paKTOMeTp, HCnOJ1b3YIOU\H~ MeTOA speMeHH npo!leTa, STO
pe~ - MeTOA ofipaTHO~ reOMeTpHH AnR H3y~eHHR HeynpyrHX npo~ec
COB. 06a OHJ.II pa3BHTbl 8 COTPYAHH~eCTBe C nOilbCKJ.IIMH y~eHbiMJ.II. 
npeHMYU\eCTBa HOBOrO THna AH$paKTOMeTpa nOHFITbl yme A8BHO, Ill 
a o6~111x ~epTax ell\e AO 1970 r. 6blna pa3BHTa ero TeopHR11~~AHa
KO WHpOKaFI nporpaMMS J.IICCJ1eAOBaHH~ B OfiilaCTH AH~paK4HH He~T
POHOB - Aeno B OCHOBHOM nocneAHJ.IIX nRTJ.II neT. 8 OT~eTe 3S 1976 r. 
npHBOAHnacb e Ka~ecTse npHMepa He~TpoHorpaMMa Ae~Tepo-Ha$Ta
nHHa. 3To 6bln npo6Hbl~ KaMeHb pa6oTbl. TorAq me paccKaabrsanocb 
Ill 0 pacwH$POBKe ropa3AO 6on;e CilOmHoH CTpyKTypbl - KpHCTa!l!lS 
La 2Mg 3 (N03)12 24H 20 /eM. Ia/ CTp.l6/. 3TO yme CTyneHbKa K 
H3y~eHHIO 6eJ1KOBbiX KPHCTS!lilOB, KOTOpbre npeACTOJ.IIT H3y~aTb C no
MOU\biO J.16P-2. 8 CJ1eAYIO~He rOAbl AOKnaAbiBanocb 06 H3y~eHHH CTpyK
TYPbl CerHeTo3neKTpHK08 npH pa3HbiX TeMnepaTypax /CM! 16/ CTp. 29/ 
Ill noMe~eHHbiX B 3IleKTPH~eCKOe none pa3IlJ.II~HO~ HanpR~eHHOCTJ.II 
/cM. 118 cTp. 19/. HaKoHe~, s npownoM rOAY rosopHnocb o6 Hay~e
HHH MeTOAOM AH$paK~J.IIJ.II He~TPOHOB TeKCTYPbl CTanH /cM!tr/CTp. 11/. 
B 1980 r. aHanorH~Hbte HccneAoaaHHR BbtnonHeHbr c ~1-iPKOHHeM 1121. 
8 3THX pa6oTaX He~·TpOHHSFI AH¢paK4HFI OKS3anaCb o~eHb nepcneK
•THBHO~. TaKHM o6paaoM AHanaaoH AH¢paK4HOHHbiX pa6oT npocTHpa
eTCFI OT MO!leKyl1FIPHO~ fiHO!lOrHH AO MeTSil!lyprHH. 0HH OCy~eCTBilFI
IOTCFI npH WHPOKOM COTPYAHH~eCTBe y~eHbiX C04J.IISilHCTH~eCKHX CTpaH. 

0 npHMeHeHHH MeTOAS o6paTHO~ reoMeTpJ.IIH Fl AOKilSA~Bail He TOilb
KO B 1-iCTeKWeM n.RTHileTI-1H, HO H B npeAWeCTBYIO~He rOAbf/l~.Ce~~ac 
XO~Y OCTaHOBHTbCR TOnbKO Ha OAHOM HanpaBileHHH pafiOT - Ha H3y
~eHHH MoneKynRPHbiX KpHCTSilJ10B - np06IleMbl, KOTOpO~ 3SHHMaiOTCR 
8 na6opaTOPHH MHoro !leT. KpoMe COTPYAHJ.14eCTBa c yl!eHbiMH nonb
WH, B 3THX pa60TaX SKTHBHO y~aCTByeT J.1HCTHTYT $H3HKH TBepAoro 
Tena AKaAeMHH HayK CCCP. 3nH30AH4eCKH a HHX yllacTBYIOT H $H3HKH 
J.1HCTHTyTa nay3-naHmeseHa B rpeHo6ne, ¢H3HKH 8enHK06pHTaHHH, 
J.1TanHH, ~aHHH, J.1HAHH. 3To C8HAeTe!lbCTByeT 06 HHTepece K TSKO
MY HanpaBileHHIO pafiOT. Cy~eCTBeHHO, liTO OCH08Hble peaynbTSTbl 6bt
nH see me nony~eHbt 8 ~y6He Ha peaKTope H6P-30. MoneKynRpHble 
KpHCTSilJlbl MHOrO CilO~Hee Ofibt~HbiX. 8 KSmAOt.-1 Y3Ile peWeTKJ.II Y HJ.IIX 
He OAHH, a HeCKOnbKO 8TOMOB, H HenpOCTaR npofineMa B3aJ.IIMOAe~
CT8J.IIR 3THX aTOMOB - TeOpeTH~eCKH J.IIHTepecHaR Ill aKTY8IlbH8R aa
Aa~a. Q~e8J.II,QHO H npHKJ1aAHOe 3H84eHHe 3TI-1X pafioT, CBF13aHHOe 
C WHPOKHM npHMeHeHHeM OpraHH~eCKHX Be~eCTB 8 npaKTHKe. 8 pa6o
TaX nonyl!eHbl cf>OHOHHble cneKTPbl KPHCTaililOB 6eH30na, Ha¢Ta!lHHa 
/cM( 1a/ CTp.8,f1BI CTp.20/, a TSK}f{e AJ.1¢eHH!la. 3KcnepHMeHTa!lbHble 
A8HHbte 1980 r: 1:":1/ AilFI AH¢eHI'f!la noKa3aHbl Ha PHC. 7 B CpaBHeHHH 
c TeopHeH. TeopeTH4eCKH~ cneKTP ~acTOT A nocne y~eTa pa3pewa~
~e~ cnoco6HocTJ.1 HMeeT 8HA B, cornacyiOUV1HcR c ASHHbiMJ.II C "'D. Pe-
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PHc.7. 3KcnepHMeHT&rrbHNe 
C,D H TeopeTHqecKHe A,B 
cneKTphl Heynpyroro pacceR
HHH HeATPOHOB nOnHKPHCTarr

ITHqecKHM AHWeHHnoM. 

aynbTaT~ no MO,QenH, y4HT~

sa~~eH HH3K04aCTOTH~e KOne-

6aHHR, o6c4HTaH~ H cono
cTaaneH~ c ,QaHH~MH onTH4e~ 

CKHX HCCile,QOBaHHH. 8 pe-

3YilbT.aTe y,QaJlOCb Ka4eCTBeH

HO 04eHb MHOfOe nOHRTb. 
BMecTe c TeM PRA nony4eH
H~X ,QaHH~X OKa3aJlCR Heo6-

XO,QHM~M ,QJlR AailbHeHwero 

paasHTHR TeopHH. XoTenocb 
6~ OTMeTHTb, 4TO H6P-2 OT

Kp~aaeT AilR 3THX pa6oT yHH
KaJlbHble B03MO>KHOCTI-1. 

E~e OAHOH YHHKaJlbHoH yc
TaHOBKoH RBJlReTCR cneKTpo
MeTp AHH118!R HeOAHOKpaTHO · 

,QOKJlaA~BaJl 06 HCCJle,QOBaHH-

RX C ero nOMO~b~ KBaHTOBOH 

H(I.1,QKocnt 4He I CM / ta./ CTP. 9/. Ha4am1Cb OH\;1 c Hccne,QoaaHHR ,QHC

nepcHOHHOH Kpi-1BOI't, COOTBeTCTBYIOtllei71 nepeAa4e reJll-110 II OAHOrO 
KBaHTa B036Y>+<AeHI-1fl. C MOMeHTa OTKpbiH1.A CytlleCTBOBaHHfl TaKOi:1 
KPHBO~ H nofiBJ1eHI-1fl ee TeOpl-1~-t 3TO, eepOfiTHO, CaMoe 06CTO.ATenb
HOe ee 3KCnepi-1MeHTaJ1bHOe HCCJ1eAOBaHHe. 3aTeM 6~na HCCJ1eAOBaHa 
napa60J1H4eCKafl BeTBb KPI-1BOi71, COOTBeTCTBYIOtllaR KBa31-1ynpyrOMY 
pacce.AHHIO. ~3 3THX AaHH~x nony4eH~ ~YHAaMeHranbH~e AaHH~e o 
HaflH4HH 6oae-KOHA6HCaTa 1-1 ero KOJ1H4eCTBe, COCTaBJlfiiO~eM np~-tMep

HO 3%. 0Kaaanocb, 4TO 6oae-KoHAeHcar HC4e3aer np1-1 TeMnepaType 
2,1 K, np1-1 KoTopo~ >+<HAKH~ rent-t~ nepecTaeT 6~Tb csepxreKy4t-tM. 
3ra CBR3b co caepxreKy4eCTbiO noKa He o6bRCHeHa. HaKoHe~, a no
cneAHee BpeMR HCCJleAOBaHa AHCnepCHOHHaR KpHBaR AnR ABYXKBaHTO
B~X B036Y>+<AeHH~ He, KpOMe TOre, COBCeM HeO>t<HAaHHO B~RCHHJ10Cb, 

4TO KpHBa.A KBa3Hynpyroro pacce.AHHfl H:MeeT npOAOJl>t<eHHe 8 06JlaCTb 
Mallblx 3Heprt-ti1 /eM. /lr/ crp. 9/, rAe ee He AOJl)I(HO 6~Tb no cy~ecr
BYIO~t-tM TeopeTt-t4eCKHM MOAeJlfiM. 

BoaMO>+<HocrH.YCTaHOBKH A~H 04eBHAHbl. HeAaBHo Peaep~OPAOBCKoH 
na6oparopHe~ ony6nHKOBaH npoeKT cneKrpoMerpa, o4eHb noxo>+<ero 
Ha Aei1cTBYI011.1YIO ycraHOBKy AHH, Ho, K CO)I(aJleHI-110, 6ea cc~noK Ha 
AHH. Xo4y orMeTHTb, 4TO AilR H6P-2 coaAaercR ropa3AO 6onee co-
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PHc. 8. CrreKTPbl napaMarHHT
Horo pacce~HH~ HeftTpOHOB 
Ha 00 2 • 

sepweHH~~ eap~aHT aTo~ yc
TaHOBKH B COBMeCTHOH, KaK 
H npemAe, pa6oTe c ~3H 
/06HHHCK/. 0AHaKO CTpOHTenb
CTBO 3KCnepHMeHT6nbHOrO na
BHnbOHa AnR 3TOH YCTaHOBKH 
e~e He aaKOH4eHo. 

MHe HeOAHOKpaTHO np~xo
AHnocb rosopHTb o pa6oTax 
no aTOMHOH cneKTPOCKOnHH 
c noM~~b~ HeHTpoHos. HeHT
POH B3aHMOAeHCTBYeT He TOnb
KO C RAP8M~, HO, 8 HeKOTQ
pbiX cny4aRx, npH4eM Aa>t<e 
He o4eHb cna6o, c aneKTpOH
HoH o6on04KOH aTOMOB. 3TO 
OnpeAenReTCR MarHHTH~MH 
B3aHMOAeHcTBHRMH HeHTpOHa. 

500 ./;;,;.' 

B OT"eTax 3a 1976 H 1978 ro
Abl /cM.fta/ CTp.15/ 161CTp.20/ 
R paccKaa~ean o cneKTpocKo
n~r~4eCKHX ~r~ccneAoBaH~r~Rx PrA12 
H PrNi 5 . 0HH RBI1R~TCR npH
MepaMH csoeo6paaHoH onTH4e
CKoH CneKTpOCKOnHH Be~eCTB, 
Henpoapa4Hb1X Af1R cseTa, Ko
TopaR pa3BHBaJ1aCb B HCTeK
wee nRTHJ1eTHe.8 MHHYBWeM 

rOAY B pa60Te' 1't~nH H3y4e-
"' "' L---:---.oo--;;;---ro-;;;-"iT~;;--~rN:;::;::;::::T Hbl nepeXOAbl Me>KAY YPOBHRMH 

--l 
100 50 30 

W 
15 1° KpHCT8JlJ11-1~eCKOrO nOJlfl B 06-

"' 300 "' 200 

pa3~e uo2 /pHc.8/. CneKTP Heynpyroro pacceRHHR AJlR Th02' no
K838HHbiH Ha pHCYHKe, npHMeHeH AflR onpeAeJleHHR BKJ18A8 RAePHOrO 
pacce.RHH.A 8 cneKTpe UQ

2
, "Pa3HOCTHbl~ cneKTp C) XOPOWO Om1CbiB8eT

CR TeOpeTH4eCKH, eCJlH AOnYCTHTb, 4TO U0
2 

RBJlReTCR COeAHHeHH
eM C npoMe*YT04HOH B8JleHTHOCTb~ 8TOMOB ypaHa. 

8 38KJl~4eHHe 063opa HaY4HbiX pa60T - 04eHb KOPOTKO 06 HCCJle
A0BaHHR~~7 MoneKy~~epo" 6Hon9~~r MeToAoM Manoyrnosoro pacceR
HHR /eM. CTp.20, CTp.20, CTp.l]/. 0co6eHHO ycneWHb/MH 
6biJlH HCCJleAOB8HHR MOJleKyJl HMMYHOrno6yJlHHOB - 8HTHTell, Bblnon
HRO~HX B >KHBOM OpraHH3Me 38~HTHble $YHK~HH. 0HH CBR3bi88~T 8HTH-
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PHc.9. MoAenb MOneKy
nhl HMMYHornoOynHHa 
no pegynbTaTaM Hc
cneAoBaHHH Manoyrno
Boro pacceHHHH: 
HeHTpoHOB H peHTre
HOBCKHX Jiy'tleH. 

reH~, T.e. HHOPOAH~e MoneKyn~, nonaswHe s opraHH3M. Bneps~e 

YAanocb nocTpoHTb npocTpaHCTBeHHY~ .MOAenb MoneKyn~, YAoeneTeo

Pfl~ll\YIO AaHHbiM scex cy~eCTBY~I-iX MeTOAOB. 0Ha noKa3aHa Ha pHc. 9 

H3 pa6oT~/l~mT.nH4HT6nbHO~ 4epToH MOAenH, cy~eCTBeHHO pa3Hfl~e~

CR OT TOH, 4TO Cy~eCTBOBana paHee, RBnReTCR HSnH4He CKB03HO~ 

nonocTH s ~eHTpanbHO~ 4SCTH aHTHTena. ApyrHM Hoe~M peay.nbTaToM 

RBnfleTCR H3MeHeH~~te KOH¢OPMaUHH SHTHTen npH CBF13~88HHH SHTHreHa. 

KaKHe HMeHHO H3MeHeHHH npoHCXOAFIT npH 3TOM 8 SHTHTene, nOKa 

e~e He B~FICHeHO, HO HanH4He H3MeHeHH~ AOKa3aHO. Pa6oTa FIBDfl

eTCR pe3ynbTaTOM MHOrOCTOpOHHero HSY4HOrO COTPYAHH4eCTBa, Oco-

6eHHO c ~HCTHTYTOM MoneKYnRpHO~ reHeTHKH B npare H UeHTpanb

H~M $H3H4eCKHM HHCTHTyTOM B byAanewTe. 

8 CBOeM 0630pe fl OCTaHOBHnCR TODbKO Ha 4aCTH HanpasneHH~ 

pa6oT na6opaTOPHH, H cKa3aHHOe AaneKo He oxsaT~eaeT Aa~e KpaT

KHe o630pbr/ 1..:11 He paCCKa3a.n, a 4SCTHOCTH, 06 HCC.neAOBSHHFIX 

AenR~HXCFI se~ecTa, HMe~~Hx aHa4eHHe AnR aTOMHoH 3HepreTHKH 

/CM./lr/ CTp.4/, H 0 MHOr04HC.neHH~X pa6oTaX no HeHTpOHHOH cneKT

POCKOnl-11-1. 
YcneXaMH 3KCnepHM6HT8JlbHbiX HCC.neAOB8HHi1 8 MI-IHYBWeM nf!TH!le

THH Mbl 06f!3aHbl 4eTK0~ pa60T6 TeXHH4eCKHX CJ1y)l(6 Ill OT,qe.noe na-

6opaTOpHH H 8 nepey~ 046PeAb - HMnynbCHOrO peaKTOpa ~5P-3Q 

H ~3MepHTe.nbHOrO UeHTpa. nos~WeHHe 3$¢eKTHaHOCTH HCnO!lb30Ba

HHfl H5P-3Q f! OTMe4a.n 8 caoHX rOAOabiX 06aopax. rpa$HK pa60Tbl 

H5P-30 B nocneAHee apeMfl 6bl!l COKpa~eH 8 CB~3H C nycKOBbiMH pa-

60T8MH Ha H5P-2. HecMOTPR Ha 3TO, a pemHMe c HH}I(eKTopoM HbP-30 

OCTa!lCfl ny4WHM H3 Ae~CTBY~~HX HCT04HHKOB HeHTpOHOB A.nfl HCC!le

AOBSHH~ 8 o6nacTH 3HeprHH HeHTpOHOB HH~e HeCKO!lbKHX COTeH 

3JleKTpOHBOJlbT. 

B OTAe.ne paAHo3neKTpOHHKH 6bl.no ocy~ecTsneHO TeXHH4ecKoe 

nepeocHa~eHHe scero napKa H3Mep~t~TenbHbiX 1-1 BbiYHcnHTenbHbiX CHc

TeM. 5bln BB6AeH B A6HCTBJ.o1e HOBbli:i '-'eHTPailbHbiH npo'-'eccop Ha 6aae 

HMnOpTHOi:i M8WHHbl PDP-11/70. napK TepMHHanbHbiX YCTPOHCTB 38M 

CHa6~eH 10 TePMHHanaMH, HSXOA~~HMHCFI B pa3HbiX 3ASHH~X 

.na6opaTOpi-1H, B TOM 4HC!le 1.4 a 3KCnepHMeHTa.nbHbiX CeKTOpax. 

3any~eH B 3KCnnyaTa~H~ P~A H3MepHTe!lbHbiX MOAyneH, I-1CnO.nb3Y~~HX 

asTOHOMHble 36M, CBFI3SHH~e C ~eHTPS!lbHbiM npoueccopOM. C HX no

MO~b~ $H31-1KH 6YAYT npOBOAHTb H3MepeHHfl, AHCTSHUHOHHO nO!lY4STb 

HH$0pM8~H~ H ynpasJlRTb XOAOM 3KCnepHMeHT8. 
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PHc.10. BHeruHHH BH~ rraHerreH 6nOKOB MHKporrpo~eccopHoro 
Ha6opa JIH<I>. 

Bem1cb paapa6oTKH annapaTyPbl PRAa cneKTpoMeTpoe A!lA peaKTo
pa ~5P-2. npoAon~anOCb OCBOeHHe MHKponp04eCcOpOB. OceoeHO H3-
roTOBneH\.1e B OnbiTHOM npoH3BOACTBe PRAa 6nOKOB CTaHAapTHOro 
MHKponpo4eCCOpHOro Ha6opa, noKa3aHHbiX Ha PHC. 1 0 /16/. 

C yeepeHHOCTb~ MOry CKa3aTb, 4TO COepeMeHHOe OCHa~eHHe H3-
MepY1TenbHOrO 4eHTpa nH<!>, RBnR~ll.leecR HTOrOM pa60Tbl OTAena aa 
MHHYBWee flRTHneTHe, - 3TO npe,qMeT 3aKOHHOi1 rop,qOCTYI Ha.wero ~H
CTHTyTa. ),QHaKO ,qnR paaMell.leHYIR BCeX CYICTeM 4eHTpa He06XO,QHMbl 
pa6o41-1e :~>MeuteHHR ,qaeHo aanpoeKTHpoeaHHOro, HO e~e He nocTpoeH
Horo a,qaHHR H3MepHTenbHoro 4eHTpa H6P-2. 

nepexomy K rnaeHOMY co6biTH!D 1980 r. - 3Hepren14ecKoMy nycKy 
peaKTOpa ~6P-2. 0H COCTORnCR 12 ,qeKa6pR 8 21 4ac.45 MHH. 8 CO
OTBeTCTBHI-1 C nnaHOM peaKTOp 6bln BbiBe,lleH Ha nepeyiO C.TyneHb MOil.I
HOCTH, paBHYIO 100-150 Kl-1nOBaTTaM cpe,qHe~ MO~HOCTYI npH 4aCTOTe 
nOBTopeHHR HMnynbCOB 25 paa B CeKyHAY· HMnynbCHaA M01J.IHOCTb npH 
3TOM 6blna yH<e He 04eHb Mana - 27 MeraeaTT. 29 ,qeKa6pR 6bln oc
eoeH OCHOBHOi1 pemHM pa6oTbl peaKTOpa - 5 HMnynbCOB B CeKYHAY, 
a HMnynbCHaR MOil.IHOCTb npH TO~ H<e cpe,qHei1 MOI!.IHOCTI-1 paSHRnaCb 
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PHc.ll. 3KcnepHMeHT&nbHhlH 3&n HEP-2 B 1980 ro~y. 

120 MeraBaTTaM. T.O. no HMny.nbCHO~ MO~HOCTH ~6P-2 yme ce~48C 

npeB30Wen CTa~HOH8PHY~ MO~HOCTb ny4WHX HCCneAOBaTenbCKHX pe

aKTOpOB. 0AH8KO no MrHOBeHHOMY nOTOKY TennoB~X He~TPOHOB OH 

HeCKO.nbKO ycTynaeT HM, nOCKOnbKY 3TO peaKTOP Ha 6~CTP~X He~T

POH8X H AOnR TennoB~X B HeM MeHbWe, 4eM B o6~4H~X peaKTOpax. 

CeoHx HaH6onee coeepweHH~x co6paTbeB a ceMbe peaKTopoe H6P-2 

AOrOHHT, KOrAa 8 3TOM rOAY 6yAeT OCBOeHa BTOpaR CTyneHb MQ~

HOCTH npHMepHO B 500 KHnOBaTT, 0AH8KO Y*e BO BpeMR 3HepreTH

LleCKOrO nycKa ¢lH3HKH nbiT8IlHCb 11nOBHTb 11 Hec:lTpOH~ B 3KCnepHMeH

T8nbHOM aane H6P-2, BHA 'KOToporo a 1980 r. noKaaaH Ha nocneA

HeM pHc.ll. B OAHOM H3 nepe~x nycKoe 6~na nony4eHa npo6HaR 

Hee1TpOHOrpaMM8 MOHOKpHCT8Ili18 4HHK8. HMnyilbC peaKTOpa no WHPHHe, 

•KaK H O~HA8I10Cb K MOMeHTY 3anyCKa, COCT8BHn OKOilO 200 MKC. Paa-

6pOC no eenH4HHe o4eHb Man - MeHee 3%. Bee CHCTeM~ peaKTOpa 

pa6oTa.nH YCT0~4HBO. 0AH8KO nycK cno~HOro H8Y4HO-TeXHH4eCKOrO 

coopymeHHR, KaKHM RBnReTcR H5P-2, aac.ny*HBaeT, HecoMHeHHO, 

OTAenbHO~, cne4H8IlbHO~ ny6nHK84HH no MaTepHanaM Moero coo6~e

HHR o6 3TOM co6biTHH Y4eHoMy coeeTy OHRH. 
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nycK peaKTopa H6P-2 ~, a ,qa~bHe~weM, ero ~HmeKTOpa coa,qaeT 
caM~e 6~aronp~RTH~e ycnoBHR ,qnR w~poKoro paaa~T~R KaK o6cym
,qeHHbtX 3,QeCb, T8K lo1 ,qpyri-1X HanpaaneH~~ He~TPOHHO~ CneKTpOMeT
PHH 8 ¢H3HKe R,Qpa,KOH,QeHCHPOBBHH~X cpe,q H $H3HKe C8MOrO HeMT
POHa, a TaKme ,QJlR MHOri-1X npHKna,QHbiX HCC11e,QOB8HI-1i1. 

AsTop 6naro,qapeH 3.H.~apanosy aa PRA aaMe4aHI-1i1 1-1 noMO~b 
a no,qroToaKe pyKonHCH. 

llHTEPATYPA 

1a. 

16. 
1 B. 

1 r. 

<l>paHK H.M. 
He~TpOHHOt1 

1977. 
¢paHK H.M. 
¢paHK H.M. 
$paHK H.M. 
1980. 

KpaTKH~ o6aop 
$1-131-lKH 8 1976 

To >Ke a a 1977 
To >Ke a a 1978 
To >Ke a a 1979 

HBY4HOi1 ,QeRTellbHOCTH na6opaTOPHH 
ro,qy. OHBH, P3-10924, .Qy6Ha, 

ro,q. OHRH, P3-11824, .Qy6Ha, 1978. 
ro,q. OHRH, P3-12829, .Qy6Ha, 1979. 
ro,q. OHBH, P3-80-629, .Qy6Ha, 

2. An¢~MeHKOB B.n., 6opaaKoa C.6., Be>K6H'~K~ .R., HsaHeHKO A.H., 
Mapees ~-A., 0S4HHH~KOB O.H., nHKellbHep n.E>., Wapanoa 3.11. 
Hccne,qosaHHe cnHHosoi1 aasHCHMOcTi-1 Hei1TpoHHbiX ce4eHHH 
H CHllOB~X ¢YHK~Hi1 pe,QK03eMeJ1bH~X R,Qep B 3KCneplo1MeHT8X 
c nonRpHaoaaHH~MH HeMTpoHaMH H RAPBMH. OH.R¥1, P3-81-404, 
.Qy6Ha, 1981. 

3. An$HM8HKOB s.n., nHKenbHep 11.5., Wapanoe 3.H. RA8PHO-$H-
3H4eCKHe HCCJ1e,QOB8HHR C OpHeHTHPOBaHHbiMI-1 R,QpaMH H nonRpVT-
30B8HH~MVI HeHTpOH8MH. 34AR, 1980, T. 11, c.411. 

4. 6e4aapm ¢. Hay4eHHe MexaHI-13Ma pa,q~a~I-'IOHHoro aaxaaTa He~T
poHos R.QPBMH. B KH.: Tpy,Qbt Mem,qyHapo,qHoH WKOllbl no cTpyK
Type RApa. OHRH, .Q4-80-385, .Qy6Ha, 1980. 

5. AH,Q>KeeBCKH ~., Bo K1-1M TxaHb, BT~PHH B.A., KopeHso A., 
nones ~.n., CT3Mnlo1HbCKI-1 M. CneKTpoMeTP~R anb¢a-4aCTI-1~ VT3 
PeaK~HH 143 Nd(n, a)· OHRH, 3-80-564, .Qy6Ha, 1980. 

6. AHTOHOB A., 6or,qaenb A.A., rne,qeHOB ~.M., MapHHOBa C., 
nones ~.n., T~Wio'IH B.r. nolo'ICKH 8HOM8JlbHbiX a-wl-1pHH B pe-
aK~HH 147 Sm(n,a). OHRH, P3-12999, .Qy6Ha, 1980. 

7. 3ai1,Qellb K., Ma~cTep A., na6cT a., nHKellbHep n.E>., 
nHllb~ B. Pe30H8HCHoe B38~MO,Qei1CTBI-'Ie HeMTpOHOB c Mo~eKy
nRPH~M raaoM H KPHcTannaMH. OHRH, P3-81-89, .Qy6Ha, 1981. 

8. An¢HMeHKOB B.n., 6opaaKoa C.6., BacHnbesa 3.8., Bo BaH 
TxyaH, OcHneHKO 6.n., nHKeJlbHep n.5., THWHH B.r., illapa
noa 3.11. npRMble lo13MepeHHR 3¢$eKT~BHOrO Ce4eHHR pa,QHB~HOH~ 
Horo aaxaaTa Tennoa~x HeHTpoHos ,qeHTPOHaMH. R¢, 1980, 
T.32, c.1491. . 

9. E¢HMOB B.H. ·aa,qa4a Tpex HYKnOHOB a MO,Qen~ rpaHH4HbiX yc
nosa.-nl. B KH.: Me>K,qyHapo,QHbull CHMn03HYM no npo6neMe HecKOnb-
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KHX Ten. OHRH, a4-12366, ay6Ha, 1979, c.61; E$HMOB B.H., 
TKa4eHKO J.r. S -¢aabl nd-pacceRHio1R a np!-16IlH>KeHio11o1 :3$$eKTHa-

Horo paAHyca ,q.nR NN-aaaHMo,qe~CTBHR. TaM me, c.59. 
10. KocBHH~ee 10.10., KywHHP IO.A., Mopoaos B.H., CToi1Ka A.a., 

CTpe.nKOB A.B., Tepexos r.H. Ha6.n~,QeHHe aHoMaJ1Hio1 80 apeMe

H\.1 xpaHeHio1R Y!lbTpSXOJlO,QHbiX Hec:iTpOHOB 8 repMeTio14HbiX COCy,QaX 

c o6eara~eHH~MH CTeHKSMH. OHRH, P3-80-91, ay6Ha, 1980. 

11. A.n¢HMeHKOB B.n., Bo,QeHHJ.IIKOB 6.A., AaHio1J1RH r.s., APOHR-

ea B.n., Mapeee ~-A., nHKeJlbHep n.o. HAP· 3HepreTH4ecKaR 

3aBHC14MOCTb P-He4eTHOi:1 aCHMMeTpHH BbiJleTa OCKOJlKOB np1o1 ,qe

J1eHJ..11o1 239pu nOJ1RPI-130BSHHbiMI-1 HeeiTpOHSMio1. npenplo1HT VfTJ<f>-49, 

M., 1981. 
12. 5en,!.nb M., Ba.nbTep K., Man-' B., QeJlb.QMSH K. Ko.n\11'-lecTaeHHbtlli 

HeHTpOHOrpa¢H4eCKHC1 aHSJll-13 OCeBOH TeKCTypbl ~lo1pKOHHR MeTO,QOM 

BpeMeHH nponeTa. OHRH, P14-80-541, ay6Ha, 1980. 
13. Eie.nyWKVIH A.B., BaciOTbtHbCKI-1 H., HaTKaHeu. H. ,ilHHBMHKa KpH

CTanna AH<fleH!4J1a C y4eTOM HH3K04aCTOTHbiX BHYTP14MOJ1eKYI1RPHbiX 

Kone6aHHH. OHRH, P14-80-437, aY6Ha, 1980. 
14. AHApee¢¢ A., ¢payeHxaHM T., XeHHHr K., nHnnOJ1bA 5., MaTU. B., 

WyxTep r. Pac~enneHHe KPHCT8J1J1H4eCKoro nOJ1fl B U02: coeAH

HeHHe c npoMemyT04HOH saneHTHOCTb~. o~~H, E14-80-648, 

ay6Ha, 1980. 
15. 4ep n., ~paHeK ~., rnaAKHX H.A., KyH4eHKO A.5., 0cTaHe

BH4 ~.M. Q6~HH BHA 8HTHAHHHTpo¢eHHJ1-SHTHTeJ1 CBHHbH H KOH

~OpMSU,HOHHble H3MeHeHHR, HHAYLJ.V1poeaHHble ranTeHOM. OHllH, 

P14-8-478, ay6Ha, 1980. 
16. 6eTTre M., ry6apes E.~., EnHaapos 0.~., myKOB r.n.' Hoso

mHJ10B B.E., 0 XH EH, YHeH6aT r., Xp~KHH A.C. Ha6op 6noKOB 

s cTSHASPTe KAMAK AI1fl nocTpoeHHR MHKponpou.eccopH~X aeTo

HOMH~x CHcTeM. OHRH, P11-80-422, ay6Ha, 1980. 
17. Ko6aes A.n., ~paHK ~.M. HeKoTop~e oco6eHHOCTH H3J1y4eHHR 

BaBHJ10Ba-4epeHKOBS, CBft3SHHble C KOHe4HOH TOJ1W,HHOH PSAHSTQ

pa. OH~H, P14-80-793, ay6Ha, 1980. 
18. ¢paHK ~.M. PaasHTHe "" npHMeHeHHe s HSY4H~X HccneAOBSHHRX 

HMnyn•cHoro peaKTopa H6P. 34AR, 1972, T.2, ~4, c.805. 

19. ~paHK ~.M. KpaTKHH o6aop Hay4HOH AeRTeJ1bHOCTH na6opaTOPHH 

He"TPOHHO" $H3HKH B 1975 COAY· OHRH, P3-10041' ay6Ha, 1976. 

aononHHTEnbHbl~ CnHCOK nHTEPATYPbl 

1. AneKcaHAPOB ~.A. 0 B03MomHocTH yny4weHHR 3KcnepHMeHTSJ1bHoH 

OU,eHKH 3J1eKTPH4eCKOrO AHnOJ1bHOrO MOMeHTS He~TpOHa. B KH.: 

HeHTpoHHaR $V13V1Ka. MaTepHan~ 5-~ BcecoJOaHO~ KOH$epeHLJ.V1H. 

KHeB, 1980. llHHHaToMHHWOPM, M. , 1980, T. 1 , c. 138. 
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2. AneKcaHApoe ~.A., H~KoneHKO B.r., nonoe A.5., CaMo-
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