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nnH OeTeKTHpOS8HHH H crreKTpOMeTpHH HeATpOHOS S rrocneoaee BpeMH 

6onbwoe aaaqeaHe rrpHo6pen MeToo paaoeneHHH qacTHU rro $opMe HMrrynbcos 

C HCITOnb30B8HHeM pa3nHqHbiX *HOKHX opraHHqeCKHX CUHHTHnnHTOpOS ()KC). 

KaK HasecTao, xopowHe peaynbTaTbi rro paaoeneHHID aeATpoaos H 

y -KS8HTOS S oeTeKTOp8X C *HOKHMH CUHHTHJinHTOpaMH rronyqeHbl C HC-

ITOnb30S8HHeM )KC $HpMbi Nuclear Enterprises (G. B) Ltd THna N E 213 
Ill 

H N E 321. TaK, s pa6oTe coo6wanocb o TOM, qTo, rrpHMeHHH )KC 

N E 213, MO*Ho nonyqHTb aaepreTHqecKHA nopor paaoeneHHH npoToaos 
/2/ 

oToaqH H aneKTpoaos ae xy*e 5 Kas no aaeprHH Y -KsaaTos. B pa6oTe 

anH aToro )KC npHSOOHTCH KOa$$HUHeHT OTHOCHTenbHOrO paaneneHHH aeAT

pOHOS H y -KsaHTos M = 3 onH aaeprHA npoToaos oToaqH 1 Mas < EP < 

< 30 Mas (oHanaaoH aaeprHA y -KS8HTOS 0,5 Mas < E y < 10 .Mas) 

H M = 2 onH E P < 1 Mas. 3oecb M =!:!. j; 81 -+<52 , roe !:!. -paccToHaHe 

Me*AY npOTOHHbiM H aneKTpOHHbiM TIHK8MH1 8 I H 8 2 - no.riHbie lliHpHHbl 
/3/ 

TIHKOS aa nonySbiCOTe. )I(C N E 321, OTIHC8HHhiA n*eKCOHOM H ToMaCOM • 

S CMeCH C TpHMeTHn6opaTOM npHMeHHeTCH OnH paaoeneHHH MeoneHHbiX HefiT-
/4/ 

pOHOS H y -KS8HTOS. Paaee OOHHM H3 8STOpOS coo6manoCb 0 qTO H8 

)I(C N E 3 21 MeTOOOM cpasaeHHH KoMnoaeHT 6bmo nonyqeao 9$$eKTHSHoe paa

oeneaHe aTHX qaCTHU. noTepH a$$eKTHSHOCTH K HeATpOH8M npH paaoeneHHH 

• 
3 



3 ae npeBbiwanH 10%, a cTeneHb nonasneHHR Y -KBaHTOB cocTasnRna 10 • 
/5/ 

AaanorH'iHbie peGynbTaTbi rrpHsoaRTCR s pa6oTe • 

BbmH pa3pa6oTaHbi TaK>Ke HeKoTopbie THIIbi :>KC coseTcKoro npoHGson

CTBa, KOTOpbie MoryT 6biTb Hcnonb30SaHbi anR ueneA n- y -paGnene-
/6 7<1 17/ 

HHR ' o ny'iWHA H3 HHX, :>KC-6, 110 aaHHbiM pa60Tbl , HMeeT M = 1,B 

anR nHarra3oHa aaeprHA 3 Mas <E p< 11 Mas (BOO, Kas <Ey< 4,5Mas). 

K CO>KaneHHIO, HeT HHKaKHX naHHbiX 0 S03MO>KHOCTH IIpHMeHeHHR KaKoro

nH60 H3 aTHX )KC ang paGaeneHHR MeaneHHbiX HeftTpOHOS H Y -KSaHTOS HnH 

HH3KoaaepreTH'ieCKHX npOTOHOB OTaa'iH H aneKTpOHOS0 T.e. 0. pa3aenRJOIIIHX 

csoAcTsax aTHX :>KC s o6nacTir aaeprHA paGnenReMbiX 'iaCTHU < BOO Kas 

no aaeprHH Y -KSaHTOS. 

HaMH nposeneHbi HccnenosaHHR paGnenRJOIIIHX csoAcTs aeKoTOpbiX H3 

yKa3aHHbiX :>KC anR aaeprHA y -KSaHTOB < BOO Kas. ::hanoaoM cny>KHn 

o6pa3eu :>KC N E 321. CuHHTHnnRTOpbi npHroTasnHsanHcb no pa3nH'iHOA 

peuenType C HCIIOnb30SaHHeM 'MaTepHanos pa3nH'iHOft CTeneHH 'iHCTOTblo 

KoHTeAHepbi anR H3MepeaHA ( d = 40 MM, h = 30 MM) 6bmH sbmOnHe-

IBI 
Hhl H3 KSapua COOTSeTCTSeHHO KOHCTpyKUHH 0 OIIHCaHHOft B pa6oTe • 8 Ka-

'i9CTSe OTpa>KaTeng Hcnonb30Sanacb MgO • nng ynaneHHR KHcnopona 

S 6ap6oTepe npOH3SOaHnOCb 'rrpo6ynbKHSaHHe' )KC api'OHOM S Te'ieHHe 

·10 MHH., nocne qero o5ecKHcnopo>KeHHbiA :>KC ssonHncg s GanonaeHHbiA apro

HOM KOHTeAHep. YnaneHHe KHCnopona H3 :>KC aenocpeacTS9HHO S KOHTeAHepe 

He naeT CTa6HnbHbiX pe3ynbT8TOS H3MepeHHft, ToKo HCnapeHHe paCTSOpHTe-

nR H Sbi.OeneHHe Ha<jJTanHHa npHSO.QHT K H3Mei:eHHIO COCTaSa CUHHTHnnRTOpa. 

Mccne.QOB8HHR pa3.QenRIOIIIHX CSOACTS :>KC npoSO.QHnHCb C Hcnonb30S8HHeM 
191 

MeTo.oa .osyxMepHoro aaanH3a aa annapaType, o6na.oa10meA .onR aTHX 

ueneft pR.OOM npeHMyiiieCTS, rnasaoe H3 KOTOpbiX - HH3KHe C06CTS9Hllb19 

noporH. KanH6posxa annapaTypbi sbmonaeaa c TO'iHOCTb!O 15% c noMOIIIbJO 

HCTO'iHHKos y -KsaaTos 187Cs, nCo , 241Am H reaepaTopa TO'iHoA 

aMnnHTY.Obl. 

4 

,;a I ·-----·---··---·-·----------- , 

\{ 

.. ,i'.\ . ' .. 
:. I 

·\ l 
. ' 

·' 
I 
I 

1 f
.t 

l •I 

·' ,, 
~~I 

'\ 

1,~-~ 

,f, 

f
., 

·;;. 

... · .. · i 
·~';' ;;%!, 

'r(. 
f 

~·;. 

···' '.• 

t' 

:~ 

HH>Ke rpa<jJHqecKH npe.ocTasneHbi pe3ynbTaTbi Hccne.oosB 

Ha pHc. I npHse.oeHbi crreKTpbi paG.oeneHHR aeATpoHos 1 

oT Po- Be HCTO'iHHKa .onR aHeprHA 
18'7 

HOSCKOMY KPBIO HCTO'iHHKa Cs 

y -KS8HTOS0 COOTS9TCTSJ 

• 3.oecb H .oanee no ocH 

abiBaJOTCR HOMepa K8Hanos 8HanH38TOpa, no OCH "Z, - C'i~1 

HbiX e.oHHHUax. CnexTp 1 - o.oaoMepHbiA cnexTp paG.oeneHHR 1 

CTHm,6eHa C d "" 30 MM H h "" 15 MMo CneKTp 2 COOTSe 

nory :>KC-6, IIpHI'OTOBneHHOMy Ha OCHOBe a -MeTHnHa<jJTan 

xoA a-NPO (5 r/n). CnexTp 3 - cneKTp paG.oeneHHR .onR 

S KOHT9Allepe C d = 70 MM H h = 40 MM. 

KaK SH.QHO H3 pHCo 1, IIpH aaeprHH Y -KS8HTOS0 COOT 

KOMfiTOHOSCKOMy Kp810 IS T Cs ( H SbJIIIe) 0 aaHHbie CUHHTHnnRT 

JPT xopomHe paG.oenRJOIIIHe csoAcTsa ( M•;::1,3), npH'ieM pa3.oeneHJ 

H y -KSaHTOS C KpHCTannOM CTHnb6eaa H CUHHTHnnRTOpOM 

we, '19M c aHanoroM :>KC-6. 

V Ha. pHc. 2 .oaHbi cnexTpbl paG.oeneHHR )I(C, npHroTosneHJ 

nH'iHOA paCTSOpRJOIIIeA OCHOSe .OnR aHeprHA y -KSaHTOS 

noll NE 321 npe.ocTasneH crrexTpoM 4. CnexTpbi 1, 2,3 COOTE 

COCTasneHHbiM no peuenTy: 77,1% MOHOH3011pOnHn.QH<jleHHna, 2 

1,2% .oH$eHHnaHTpaueHa. 

M3 npHse.oeHHbiX cnexTpos BH.OHo, HacxonbKO sa>KHa Tex 

I'OTOBneHHR H O'iHCTKK KOMnOH9HTOS0 COCTaSnRIOIIIHX )KC. Tax 

cneKTpaX 1 H 2 Sbi31;18Hhl pa3nH'illbiM KaqecTSOM paCTSOpHTen 

nponHn.oH<jleHHna, a s cnexTpax 1 H 3 - pa3nH'iHOA cTeneHb!O 

T8nHH8o nng H3I'OTOSneHHR :>KC (cneKTp 3) Hcnonb30SanCR H8 

IIIeHHhlft M9TO.QOM 30HHOft KpHCTannH38UHH C npHMeHeHHeM KpH 

38TpaSKH/1 0/ • 

CneKTphl 5,6, 7 nony'i9Hbl .ong :>KC, S KOTOpbiX B K8'i9CTl 

Hcnonb3osancR a -MeT~nHa<jJTanHH. CnexTp 5 - .onR )I(C, np 
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3 
b noaaBII9HHSI Y -KB8HTOB COCT8BIISIII8 10 • 

/5/ 
HBOaHTCSI B pa6oTe 

>Ke H9KOT0pb19 THnbi )!(C COBeTCKOrO npOH3BOa

cnOIIb30B8Hbl anH uenell: n- y -pasaene-

17/ 
C-6, no aaHHbiM pa6oTbi , HMeeT M = 1,8 

P < 11 MaB ( 800, KaB <Ey< 4,5MaB). 

8HHblX 0 B03MO>KHOCTH npHM9H9HHSI K8KOrO-

neHHSl MeaneHHbiX Hell:TpOHOB H )' -KBaHTOB HIIH 

oB oTaa'lH H aneKTpoaos, T.e. o. pasaemnomHx 

TH aHeprHil: pasaenHeMbiX 'laCTHU < 800 K9B 

aoBaHHSI pa3Ll91IH!OmHX CBOJl:CTB H9KOTOpb!X H3 

y -KBaHTOB < BOO KaB. 3TanoHOM cny>KHII 

THIIIISITOpbl npHrOTaBIIHBaliHCb no pa31IH'iHOJl: 

·MaTepHaliOB pa31IH'iHOJl: CTeneHH 'iHCTOTblo 

d = 40 MM1 h = 30 MM) 6blliH Bb!ITOIIHe-

/8/ 
0 KOHCTpyKUHH 1 onHCaHHOil: B pa6oTe o B Ka-

Banacb MgO • nng yaaneHHSI KHCIIOpoaa 

"npo6yllbKHBaHHe" )!(C aprOHOM B Te'ieHHe 

IIOPO>K9HHbill: )!(C BBOaHIICSI B sanOIIH9HHbill: apro

CIIOpoaa Hs )!(C aenocpencTseaao B KoaTell:aepe 

aTOB H3MepeHHil:1 T.K. HCnapeHHe paCTBOpHTe-

pHBOaHT K H3M9H9HHIO COCTaBa CUHHTHIIIISITOpa. 

CBOil:CTB )!(C npoBOLlHIIHCb C HCnOIIb30BaHHeM 
/9/ 

Ha annapaType, o6naua10mell: anH aTHX 

naBHOe H3 KOTOpb!X - HH3KHe C06CTB9HHbla 

ypbi BbiiTOIIHeHa C TO'iHOCTbiO 15% C nOMOmbJO 

87Cs, 57 Co , 241Am H reaepaTopa TO'iHoll: 
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HH>Ke rpa¢IH'iecKH npencTasneHbl pesynbTaTbi HccnenoBaHHA. 

Ha pHc. I npHseaeHbi cneKTpbi pasaeneHHB aell:TpoHoB H y -KBaHTOB 

oT Po- Be HCTO'iHHKa LlliB aae prHA 

187 
HOBCKOMY KP810 HCTO'l.hHKa Cs 

)' -KBaHTOB1 COOTBaTCTByJOmHX KOMnTO

• 3necb H uanee no ocH "X" OTKna-

LlbiBaJOTCSI HOMepa KaHaliOB 8HaliH3aTOpa1 no OCH "Z, - C'i~T B OTHOCHTallb

HbiX eaHHHuax. CneKTP 1 - onaoMepHbiA cneKTp pasneneHHB unH KpHcTanna 

CTHIIb6eaa C d = 30 MM H h = 15 MMo CneKTp 2 COOTBaTCTByeT aaa

IIOry )!(C-6, npHrOTOBII9HHOMy Ha OCHOBe a -MeTHIIH8¢ITaliHH8 C Ll06aB-

KOft a-NPO (5 r/n). CneKTp 3 - cnexTp pasneneaHH LlliB )!(C NE 321 

B KOHTeftaepe C d = 70 MM H h = 40 MM. 

KaK BHLlHO H3 pHCo 1, npH 9HeprHH )' -KBaHTOB1 COOTBaTCTByJOmeft 

KOMnTOHOBCKOMy Kpa!O IS 
7 Cs ( H Bblllle) 1 .QaHHbie CUHHTHIIIISITOpbi o6aapy>KHBa

~T xopoiiiHe pasnenHJOmHe cBoAcTsa ( M'?:1,3), npH'leM pasneneaHe aeATpoaoB 

H y -xsaaToB c KpHcTannoM CTH1Ib6eaa H cuHHTHIIIIHTopoM NE 321 ny'i

llle, 'laM C aaanoroM )!(C-6. 

V Ha. pHc. 2 naHbi cneKTpbi pasneneHHB )I(C, npHroToBneHHbiX aa pas-

IIH'IHOA paCTBOpHJOmeft OCHOBe LlliSI aaeprHA )' -KBaHTOB = 30 K9Bo 3Ta-

IIOH NE 321 npencTasnea cneKTpoM 4. CneKTpbi 1, 2,3 cooTBaTCTBYJOT )I(C, 

COCTaBIIaHHbiM no peuenTy: 77,1% MOHOH3onponHIIL1HcfleHHIIa, 21,7% HacflTaliHHa, 

1, 2% L1H¢1eaHnaaTpaueaa. 

Hs npHBeaeHHbiX crreKTpOB BHL1H01 H8CKOIIbKO B8>KHa TaXHOIIOrHH H3-

rOTOBIIaHHSI H O'iHCTKH KOMITOHeHTOB1 COCTaBIIHJOmHX )!(C. Tax, OTIIH'IHSI B 

CfiaKTpaX 1 H 2 Bbi3~8Hbl pa31IH'iHbiM Ka'iaCTBOM paCTBOpHTaliSI - MOHOH30-

npOITHIIL1HcflaHHIIa1 a B crreKTpax 1 H 3 - pa31IH'iHOil: CTerreHbiO O'iHCTKH aacfl

T81IHHa. nng H3rOTOBIIaHHSI )I(C (crreKTp 3) HCITOIIb30BaliCSI aacflTaliHH, O'iH

III9HHblft MaTOL10M 30HHOft KpHCTaliiiH38UHH C rrpHMaHaHHeM KpHCTaliiiH'iaCKOA 

38TpaBKH/ 1 0/ • 

CrreKTpbi 5,6, 7 ITOIIY'i9Hbl llliSI )!(C, B KOTOpb!X B Ka'laCTBe paCTBOpHTaliH 

HCITOIIh30B81ICH a -MeT~naa¢IT81IHH. CrreKTp 5 - LlliB )I(C, npHroTosneaao-

~ 
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PHc, 1. CneKTpbi paaaeneHHSI Helhponos H y -KBaHTOB oT Po-Be HCTO"'HHKa 

llnSI 9HeprHft y -KBBHTOB, COOTBeTCTBYIOIIIHX KOMfiTOHOBCKOMY Kpa!O HCTO"'

HHKa 137 Cs , KpHcTannoM CTHnh6ena ( 1), ananoroM )f(C-6 ( 2) H NE 321 
( 3). 
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PHc. 2, CneKTpbi paaaeneHHSI ne!l:Tponos H Y -KsaHTOB oT p, 
paanH"!HbiMH )KC ( 1-7) H KpHCTannOM CTHnb6eHa ( 8) llnSI 9HI 

TOB 30 K9Bo 
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PHc, 2, CrreKTpbi pasaeneHH.II aeihpoaos H Y -KBBHTOB oT Po-Be HCTO'IHHKa 

pa3nH'IHb!MH )KC ( 1-7) H KpHCTannOM CTHnb09H8 ( 8) Jln.ll 9HeprHH Y -KB8H

TOB 30 K9Bo 

~ 
7 

" I 



r 
~, I 
1''1 ,, 'I \I 
' !'

1
1. 

II r ~ 

J 
i 

~I 

:J 
·~li 
I I 

I 
J 
I I 
[j. 

,. 

ro no npHseaeHHoMy BhiWe peuenTy c 3aMeHoft MOHOH3onponunaH~eHHna 

Ha a -MeTHnHa~TanHH. CneKTp 7 - anH aHanora )KC-6 H cneKTp 6 - anH 

aHanora )KC-6 c ao5asneHHeM 27% Ha~TanHHa. 

113 puc. 2 BHaHo, 'ITO Hau5onee 5nH3KHM no pa3aenHIOII[HM csoftcTBaM 

aHanoroM NE 321 HBnHeTCH )KC, npe.!lcTasneHHbift cneKTpoM 3. 

Ha puc. 3 aaHhi cneKTpbi pa3aeneHHH anH )KC c 5opoM. 3TH. )KC 

HCnonb30BanHCb anH pa3aeneHHH Me.!lneHHbiX HeftTpOHOB H )I -KBaHTOBo 

MeaneHHhie HeftTpOHbi nony'lanHcb OT Po-Be HCTO'IHHKa, OKPY*eHHoro cnoeM 

napa~HHa TOnli[;HHOft 10 CMo .[lng npHrOTOM9HHH T8KHX )KC 5binH B3HTbl 

COCT8Bbl C ny'IWHMI1 pa3aenHIOII[HMH CBOftCTB8MH ( cneKTpbi 8,5, 7 pHCo 2) o 

)KC C 5opOM COOTB9TCTBOBanH cneayiOII[HM peuenTaM: 31,3% MOHOH30nponHn

aH~eHHna1 47,5% TpHMeTHn5opaTa1 20% Ha~TanHHa H 1,2% au~eHHnaHTpaue

aa ( 1, puc. 3); 30,6% a -MeTHnHa~TanHaa, 46,3% TpHMeTHn6opaTa1 21;9% 

aa~TanHHa H 1,2 au~eaunaHTpaueaa ( 2, pHc. 8) 153% a -MeTHnHa~TanHHa, 

4 7% TpHMeTHn6opaTa1 5 r/ n a- NPO (8, puc. 3). 

ny'lwHe xapaKTepHCTHKH HMeeT aaanor NE 321 ( 1, puc. 3): s o6na

CTH a -nHKa peaKUHH lO B(n, a) anH Hero nony'leH KOs4$HuHeHT OTHOCH

TenbHOro pa3aeneHHH MeaneHHbiX aeftTpOHOB H y -KB8HTOB M ':' o,s .. o.e. 
3To aecKonhKO xy*e pe3ynhTaTos, nony'leHHhiX RaMH anH NE 321 6e3 

/2 5/ 
6opa ( M = I, 1) 1 ao cosnaaaeT c aaHHhiMH1 npHseaeHHhiMH s pa6oTax ' 

amr NE 321A (c 6opoM). 

TaKHM o6pa3oM1 nposeaeHHbie uccneaosaHHH noKa3anH1 'ITO Texaono

rHH npHrOTOBneHHH CUHHTHnnHTOp6B H CTeneHb O'IHCTKH COCTaBnHIOII[HX HX. 

KoMnoHeHTOB urpaiOT 6onbWYIO ponh B SIP~eKTHBHOCTH MeToaa n-y- pa3,aene-

HHHo 
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Puc. 3. CneKTpbi pa3aeneHHH MeaneHHhiX HeftTpoH 
c 6opoM: aHanoroM NE 321 ( 1) 1 )KC aa ocHose 
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eHHOMy BbiUie peuenTy C 38MeHoA MOHOH30nponHnLlRcfJeHHna 

HacfJTanHH. CneKTp 7 - LlnH aHanora )KC-6 H cnexTp 6 - LlnH 

6 c Ll05asneHHeM 27% aacfJTanHaa. 

2 BHLlHO, 'iTO HaH5onee 5nH3KHM no P83LlenHIOIIIHM CBOACTBaM 

321 HBnHeTCH )KC, npeLlCTaBn9HHbiA cneKTpOM 3. 

3 Ll8Hbl cneKTpbl p83LleneHHH LlnH )KC C 5opoJIIi. 3TH. )KC 

b LlnH p83LleneHHH MeLlneHHbiX HeATpOHOB H 'Y -KB8HTOBo 

ATpOHbl nonyqanHCb OT Po-Be HCTO'fHHKa, OKpy>KeHHOI'O cnoeM 

HHoA 10 eM. DnH npHroTosneHHH TaKHX )KC 6binH B3HTbi 

'fU!HM11 p83LlenHIOIIIHMH CBOftCTB8MH ( Cfl9KTpbi 8,5, 7 pHCo 2) • 

OOTBeTCTBOBanH CneLlYIOIIIHM peuenTaM: 31,3% MOHOH30ITpOnHn-

TpHMeTHn5opaTa, 20% aacfJTanHaa R 1,2% LlHcfJeHHnaaTpaue-

30;6% a -MeTHnaacfJTanHaa, 46,3% TpHMeTan6opaTa, 21,9% 

,2 LlHcfJeaHnaHTpaueaa ( 2, pHc. 8) , 53% a -MeTHnHacfJTanHHa, 

opaTa, 5 r/n a- NPO (8, pHc. 3). 

apaxTepHCTHKH HMeeT aHanor NE 321 (1, pHc. 3): a o6na-

eaKUHH 
10 

B(n, a) LlnH Hero nony'feH K0acl>cfJHUH9HT OTHOCH-

MeLln9HHbiX aeftTpoHoa R y -xaaaToB M ~ 0,8-t0,9. 

pe3ynbTaTos, nony'leHHbiX RaMH LlnH NE 321 6e3 

) /2 5/ , 1 , HO C0Bfl8Ll89T C Ll8HHblMH1 ITPHBeLleHHbiMH B pa6oTaX ' 

5opoM). 

pa3oM, npoBeLleHHble HccneLloBaRRH noxaaanH, 'ITO TeXHono

HHH CUHHTHnnHTOpOB H CTeneHb O'IHCTKH COCTaBn51IOIIIHX
1 

HX 

paiOT 5onbUIYIO ponb B scfJcfJexTHBRocTH MeTOLla n-y- paaLlene-
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PHc. 3. CneKTpbi pa3LleneRHH MeLlneRRbiX aeftTpoaos H y -xsaaToB )I(C 

c 6opoM: aaanoroM NE 321 ( 1), )KC aa ocaose a -MeTHnaacfJTanHaa ( 2 H 3). 
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BbiBOJlbl 

I. DpoaeaeHbi HccneaoBaHHH paaaenH~mHx caoftcTB pHJla )KC H rroxa

aaHa B03MO~HOCTh HX HCilOnh30BaHHH B OOnaCTH HH3KHX 3HeprHa paaaenge-

Mb!X '18CTHUo 

2. Hay<reHO BnHHHHe TeXHOnorHH H3rOTOBneHHH HeKOTOpb!X KOMIIOHeH

TOB )f(C Ha HX paaaenH~mHe csoacTsa • . 
3. Ha MaTepuanax coseTcKoro IlpOH3BOJlCTBa COCTaBneH CUHHTHn-

nHTop, 6nHaxHa no caoacTsaM K NE 321, KOTOpbla rrj:>H aooasneHHH TpH

MeTHnoopaTa MO~eT Ob!Th HCIIOnh30BaH JlnH pa3JleneHHH MeJlneHHbiX HeaT

pOHOB H Y -KBaHTOB, 

B 38Kn~<reHHe aBTOpbi 6naroaapHT B,!J>, noay~all:no H r.c. EenHKOBY 

3a rrpeaocTaaneHHe peaKTHBOB BbiCoxoll: cTerreHH O'IHCTKH; B.r. HHxoneHKo, 

n.E. DHKenbHepa H IO.B. PH6osa aa KOHcynhTaUHH, a TaK~e COTPYilHHKOB 

H3MepHTenhHOrO ueHTpa nH!J> 38 IlOJlrOTOBKY aHanH38TOpOB, 

n,H T e p a T y p a 

1. B. Sabbah and A. Suhami, NJM ~ 102 (1968). 

2. R.N.St.Onge and J..A.Lockwood, NJ.M §2, 25 (.1.969). 

3. H.E.J.acson and G.E.'Thomas, NJ.M ~ 419 (1965). 

4. A.A. OMenhHHeHKo. Tpyllbi ceMHHapa no HJlepHoll: aneKTpOHHKe, r. BapHa, 
,; 

HPE, 1-12 H~HH 1969 r., cTp. 129, 

5. Trochon, M.Asgar, B,Lucas et P.Ribon, NJ.M §2, 25 (1969). 

6. n.E. fpyJlCKaH, B.IP. noay~all:no, IO.A. UHpnHH. DT3, N~5, 73 ( 1968). 

7. n.E. fpyacKaH, B.IP. noay~all:no, n.r. raoaaeaa. Co. "MoHOKpHCTannbi, 

cuHHTHnnHTOpbi H opraHH<recKHe n~MHHo$opbi' •. BHHH MOHoKpHcTannos, 

Bbm. 3, XaphKOB, 1968 r., cTp. 157. 

8. 3.H. Kap~aBHHa, H.M. CToneToaa. DperrpHHT 011.HH, 2009, lly6Ha, 1965. 
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9. A.A. 0MenhHHeHxo. DperrpHHT 0Hf:U1, P 13-4050, lly6Ha, l 

10. r.c. BenHKOBa, H.c. THXOMHpOBa, B.H. CepeHKOB, M.C. A 

CTH"'8CKHe MaCChi, Ng81 41 ( 1965), 

PyKOIIHCh IIOCTyiiHna B H3JlaTenbCK 

16 H~HH 1970 roaa. 
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Bb!BOAbl 

Hhl HCCneJJOBaHHH pa3JJeliHIOIIIHX CBOtiCTB pa:Aa )KC H IIOKa

:Th HX HCIIOlib30BaHHSI B o6naCTH HH3KHX 9HeprHft pa3Aena:e-

BliHSIHHe T8XHOliOrHH H3rOTOBli8HHH H8KOTOphlX KOMIIOHeH-

a3A81IHIOIIIH8 CBOftCTBao 

pHanax COBeTCKOrO IIpOH3BOACTBa COCTaBneH CUHHTHII-

0 cBoltcTBaM K NE 321, KOTOpbilt rrpu Ao6aBneHHH TpH

eT 6b!Tb HCIIOlib30BaH AliH pa3A8li8HHH M8Ali8HHhiX HeltT-

HTOB, 

6naronapHT B.<ll. nony>Kaltno H r.c. BenHKOBy 

e peaKTHBDB BbiCOKolt cTerreHH O'IHCTKHi B.r. HHKoneHKo, 

H 10,8, Pa:6oBa 3a KOHCylibTaUHH, a TaK>Ke COTpyaHHKOB 

UeHTpa flH<Il 3a IIOtxrOTOBKy 8HaliH3aTopOB, 

fl.H T e p a T y p a 

d A. Suhami, NJM ~ 102 (1968), 

and J.A.Lockwood, NJM §2., 25 (j_969). 

nd G.E,Thomas, NJM ~ 419 (1965), 

HKo, Tpyahi ceMHHapa no a:nepaolt aneKTpOHHKe, r. Bap~a, 
HH 1969 r,, CTp, 129, 

sgar, B.Lucas et P,Ribon, NJM §2., 25 (1969). 

B.<ll. nony>Kaltno, IO.A. UHpliHH, flT3, N~5, 73 ( 1968). 

B. <II. noAy>Kaltno, n.r. fB03tleBa, C6 ... MoHOKpHCT8lilihi, 

H opraHH'IeCKHe niOMHHo<jlopbi'" •. BHI111 MOHoKpHCTannoB, 

B 0 1968 r,, CTp, 157, 

Ia, M,M, CToneToBa, flpenpHHT 011.HI1, 2009, lly6aa, 1965, 
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9. A.A. 0Menba:HeHKo, flperrpHHT OI1.HI1, P 13-4050, lly6Ha, 1970. 

10. r.c. BenHKOBa, H.C. THXOMHpoBa, 8.11. CepeHKOB, M.C. AKyTHH. nna

CTH'I8CKHe MaCChi, N28, 41 ( 1965) • 

l 

PyKOIIHCb IIOCTyiiHna B H3AaT8libCKHlt OTA8li 

16 HIOHH 1970 roAa. 
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