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AHHO .T8UII51 

n .N~7 
.w.nH 113MepeHII51 nepHOn 0 B CITOHTBHHOrO neneHII51 p P 

238 
• u Pu242 Ill II 

llneHTII¢l!K8UHH BKTOB CflOHTBHHOrO neneHII51 C BHOMBnbHO KOpOTKHM nep110n0M /2/ pa3pa -

60T 8Hbl M€TOnHKH ycTp8H€HH51 ¢oHa OT nerKIIX 38pSPKel!HblX 'IBCTIIU II y -nyqe~ a ¢o-

T09MynbCHH npll onHOBp€M€HHOfi perHCTpBUHII TpeKOB OCKOnKOB neneHH51 Hnep, C nOMOlllbiO 

MeT OnHK OKHCn€ HH51 CKphlTOrO H306pB *€HH51 H Henonp051BneHH51 ynanOCb 3aperHCTpHpOB8Tb 

10 11 2 
cnenbi ocKonKOB neneHHH Ha nnacTHHKax T-l H n-8 B ycnoBHHx ¢ oHa no kO - 10 a/eM 

¢oT09MynbCIIH, a TBK*€ HB ¢ oHe y -nyqefi no 100 Twc. peHTreH. YcllneHae npoHaneH-

HblX TpeKO B C flOMOLUbiO cP113H'l€CKOrO np051BneHH51 n03BOnHnO flOBblCIITb 9 cf>¢eKTHBHOCTb 

npocMoTpa ¢ OTonna c TIIHOK. 

Abstract 

• . • 237 238 242 . . . • 
To measure the spontaneous fission pertods of Np , Pu , Pu ( 1 ) and to Identity the spontaneous fission acts 

with anomalously short lifetime ( 2 ), a technique has been worked out of removing the background due to light charged 

particles and y -rays in emulsion. This technique allowed to record simultaneously the tracks of nuclear fission fragments. 

Using the methods of latent image oxidation and underdevelopment we succeeded in recording the tracks of the fission 
10 

fragments on the nuclear plates T- 1 and n- 8 against the background of 10 - 10 
11 

a / an l of emulsions, as well 

as against that of y-rays (about 100 thousand roentgen). The .developed tracks were made thicker by the physical develop

ment what allowed to increase the scanning efficiency. 



1. B Be Il. e H 11 e 

YfCTO'IHIIK8MH <i:JOH8 1 C KOTOpb!MH npHXOIJ.HTCSI I!M eTb Jlel!O np11 perRCTp8Ullll IJ.el!eHHSI 

SIIJ.ep, '!BLUe BCero S!Bl!SIIOTCSI a -qacTHUbl, y -n y'IH H He~TpOHbl, raMMa-ny'IH H He~-

TpOHhl npH B38HMOIJ.e~CTBHII C SIIJ.epHO~ <i:JoT09MYllbCH e ~ o6pa3yiOT BTOpli'IH hlB 'Ih CTI!Uhl, !"'l!BB

Hb!M 06p830M, 0Il.H038pS!Il.Hb!e l aneKTpOHbl, npOTOHbl OTIJ.a'IR I , KOTOpb!e H C03IJ.aiOT UeHTpbl 

CKphlTO!"'O H306pameHRSI B KpliCTal!l!aX 6pOMIICTO!"'O cepe6pa. 

nocKOl!bKY IJ.e~CTBI!e BCeX 9TI!X IICTO'IHIIKOB ¢ oHa CBOIJ. HTCSI K IIOHII38Ullll 1 np0113BOIJ.I!-

MO~ 'I8CTHUaMI! C Z ~ 2 , OC HOBHOe BHIIM8HHe 6b!l!O YIJ.el!eHO pa3pa60TKe MeTOil.HKII Il.IIC-

Kpi!MHH8UIIH Cl!eiJ.OB OCKOl!KOB IJ.el!eHI!SI Ha <i:JoHe OT a -qaCTIIU, 3Ta Il.IICKpHMI!HaUI!SI OCHO-

B8H8 H8 O'IeHb 60l!blUO~ pa3HI!Ue yiJ.el!bHhlX noTepb 3Hep!"'1111 Jl.l!SI a -qaCTIIU II OCKOl!KOB 

Il.Bl!eHHSI B BeLUeCTBe, 

.[l encTBI!Tel!bHO, Ha nepBb!X nSITII MI!KpOHaX npo6era B <i:J OT09MYl!bCIIII y IJ.el!bHbie noTe-

pH 3HBpl"'llll y OCKOl!Ka B 20-30 pa3 60llbLUe, '!eM y a -qacTI!Uhl, noaTOMy ueHTphl CKphlTO-

!"'0 1!306pa meHI!SI 1 06pa30B8HHb!e OCKOl!KaM II Il.Bl!eHRSI B K pliCTal!l!aX 6pOM IICTO!"'O cepe6pa <i:JOTO· 

9MY11bCllli 1 6yiJ.yT BO MHO!"'O pa3 Kpyrmee, '!eM ueHTpbl 1 o6p830B8HHbie a -qacTRU8Mll, 

OcHOBHbiMH MeTOIJ.aMH, o6 e cne'IHB8IOLUHMH perHCTpaui!IO cne iJ. OB OCKOl!KOB Il. eneHHSI B 

<i:JoT03MYllbCIIH H a <i:JoHe 'I8CTHU C MeHblUHMH yiJ.el!bHb!Mll nOTepS!MH 3Hep!"'HH, S!Bl!SIIOTCSI p83-

pyLUeHI!e Clla6biX ueHTpOB CKpb!TO!"'O 11306pa me HHSI H HeiJ.OnpOS!Bl!eHI!e, 

M eTOIJ.I! Ka OKHClleHHSI cna6bix ueHTpoB CKpbiToro H3o6pameHHSI IJ.l!SI uene~ perHcTpauHH 

IJ.eneHHSI SI IJ.ep 6billa BnepBb!e pa3pa6oTaHa H .A. nep¢Hll0Bb!M eLUe B 1944 !"'Oil.Y 131. H .A.nep

<i:JHllOB Hcnonb30Ban ¢oToaMynbcHH , H3rOTOBneHHbie no MeToiJ.y A.n • ./KIJ.aHoBa co cpeiJ.HHM 

pa3MepOM 3epeH OKOllO 1 MK, .[lliSI ycTpaHeHHSI <i:JoH8 OT a -qaCTHU 3TH <i:JOTOnl!aCTHHKH 

o6pa6aTwBal!HCb nepeiJ. npoS!Bl!eHHBM B pacTBopax pa3llli'IHWX OKHClli!Tenen. TaKaS! o6pa6oTKa 

8 2 
o6ecne'!Rl!a perl!cTpauHIO cneiJ.OB OCKOl!KOB IJ.eneHHSI Ha ¢oae Il.O 10 a lcM npH o6nyqe-

HHii OT BHeLUHIIX npenapaTOB. 

0KHcneaHe cKpblToro Hao6pameHHSI IJ.l!SI uene~ Il.IICKpHMHHaUHH MomeT 6biTb npoBeiJ.eHo 

TaKme B napax BOil. hi 141 I' C nOMOLUb!O nepeKHCH BOIJ.Op0IJ.8 151. 

Anb6yH H ~aparmH npeiJ.noml!nH cneiJ.YIOLUHn MeXaHH3M paapyLUeHHSI cKpbiToro Rao6pa

meHHSI 16 I, noD. BllliSIHHeM Blla!"'ll H KHCllOpOIJ.a B03IJ.yXa cepe6po CKpb!TO!"'O 11306pa m eHHSI ne
+ 

pexoiJ.HT B HOHHOe cocTOSIHHe: 4 Ag + 02 + 2 H 0 ... 4 Ag + 4 OH • 
2 

YcTpaaeHI! e ¢oHa, npoH3BOil.HMoro aapR m eHHbiMH qacTHUBMII 6hrno IJ.OCTHrHyTo TaK m e 

o6pa6oTKO~ ¢oTonnacTHHOK nepeiJ. npoRBneHHeM B pa36aBneHH biX KRcnoTax 17 I. 

M eTOil.HKa He iJ. onpoS!BlleHHSI IJ.llSI uene~ IJ.HCKpHMHHaUHII cneiJ.oB qacTHU c pa3HbiMH yiJ.enb-

3 



Hb!MH IIOT8pSIMH 9HeprHH OCHOB8H8 H8 TOM, 'ITO Bp8M8H8 npOS!Bil8HHSI KpHCT8ililOB 5pOMHCTOI'O 

cepe5pa C KpynHbiMH H M8ilKHMH U9HTp8MH CKpb!TOI'O H305pa)!{eHHSI 0'18Hb p83ilH'IHbl 

a3-3a asTOKaTailHTH'IHOCTH npouecca npOS!BileHHSI, DilH ueileA AHCKpHMHHaUHH cileAOB ocKoil

KOB AeileHHSI aT a MeTOAHKa 5hma npaMeHeHa De-K apBailbO 1'1 Da-CHilbBOA /8/, KOTOpbiM 

12 3 
YA8il0Cb ycTpaHHTb cpOH AO 10 a /eM <IMYilbCHH H y -ily'leA AO 1000 peH'IT9H, 

• 
3aA 8'1 8 pei'HCTp8UHH Cil9AOB OCKOilKOB A9 ileHHSI B YCilOBHSIX O'leHb 50ilbWOI'O cpO H8 

a -qaCTHU 5bin8 IIOCT8Bi18H8 B pa5oTe /9/, CywecTByiOT A Be B03MO )!{ HOCTH IIOBbiWeHHSI 

npeA9nbHO AOIIYCTHMbiX A03 05ily'leHHSI cpOTO<IMyilbCHH, 

nepBaSI B03MO)!{HOCTb COCTOHT B HCII0ilb30B8HHH cpOTOaMyilbCHA C M8ilbiMH p83Mep8MH 

Kpi'ICT8ilil0B 5pOMHCTOI'O cepe5pa, 'ITO yM9HbW8eT BepOS!THOCTb MHOI'0Kp8THOI'O npoXO)!{AeHI'!SI 

Tp9KOB qepe3 OAHH H TOT )Ke Kpi'ICT8ilil, 

BTOp8S! B03MO)!{HOCTb CBSI38H8 C 50ilbWOA p83HHUel! YAeilbHbiX IIOT9pb 9HeprHH OCKOil-

KOB AeileHHSI H a -'18CTHU B BerueCTB9, 0Ha COCTOHT B peryilHpOB8HHH pe)!{HM8 ycTpa-

HeHI'!SI cp0H8 T8KHM o6p830M, 'ITO A8*e Te 38pH8 6pOMI'ICTOI'O cepe5pa, qepe3 KOTOpble npo-

WilO HeCKOilbKO a -qaCTI'IU, He 6yAyT npOS!Bil8Hbl, B pa5oTe /9/ HCIIOilb30B8ilHCb H8H50ilee 

MeilK03epHHCTbl9 CT8HA8pTHble cpOTO<IMYilbCHH T-1 H n-8 co cpeAHHM p83MepoM 3epeH 

0,2 H 0,08 MK H 5bli1FI !IOA05p8Hbl p9 )!{ HMbl OKHCileHH.SI CKpb!TOI'O H305pa)!{9HHSI, o5ecne'IHB-

. 10 2 . 
wl'!e perHcTpauHJO cileAOB OCKOilKOa AeneHI'!SI Ha cpoH.e 10 a /eM . AilS! aMyilbCHA T-1 H 

AO lOll a I cM
2 

A ilS! n-8 • . 

2. M eTOAHKa OKHCileHHSI 

M 8TOAHK8 OKHCil8HHSI CKpblTOI'O H305pa)!{eHHSI 5hlil8 npHMeHeHa H8MH npH 1'13MepeHHI'I 
238 242 287 

nepaoAOB cnoHT8HHoro AeileHI'!SI 1'130Tonos Pu , Pu , NP • 3a,craqa H3MepeHHSI ne-

pROAOB IIOilyp8CII8A8 Tpe5yeT onpeAeileHHSI 'IHCil8 8KTOB paCII8A8 npH H3B9CTHOM KOill'l'leCTBe 

sewecTBa 3a onpeAeneHHhiH npoMe*yTOK speMeHR. noaToMy npa onpeAeileHI'!H nepHOAOB 

C!IOHT8HHOI'O AeileHI'ISI C IIOMOWbiO cP0T09MYilbCHl! He05XOAHMO 6biil0 o5p8THTb OC06oe BHI'!Ma

HHe H8 H8Ae)!{H0CTb npoBeA8HHSI T8KHX KOilH'I9CTBeHHbiX O!IbiTOB, B H8CTOSIWI'IX OIIbiT8X H8MH 

npHM8HSiili'ICb cP0TO IIil8 CTHHKI'I n-8, H3I'OTOBileHHbl8 HVfK<l>Vf, B K8'18CTB9 OKHCilHTeilSI 5blil 

Bb!5p8H )Keile30CHH9pOAHCTb!l!: K8ill'll!:. 0KHCil9HHe rrpOBOAHilOCb B Te'I8HI'Ie 30 MHH, npl'l TeM-

0 0 
nepaType 15 ~ 0,1 C. HaMH cneuRailbHO HCCileA OB a ilacb 38BI'ICHMOCTb 'IRena npoHBileHHhiX 

CileAOB OCKOilKOB A9ileHHSI OT KOHUeHTp8UHH OKHCilHT9ilSI /pi'IC, 1/. KaK BHAHO H3 pHCyHKa, 

-4 
np9A9ilbH8SI AOI1YCTHM8SI KOHUeHTp8UHSI OKHCilHT8ilSI COCT8BilS!eT 1,2,10 r/ilHTp, B pa5oTe 

Ill HCI10ilb30B8ilHCb 

11 
H8 Tp 8 KOB AO 10 

-5 
KOHUElHTp8UHH He CBbiW8 4,10 rfilHTp, 'ITO o5eCII9'!HilO yCTp8HeHH8 cP0" 

2 
/eM , 05ily'leHHSI cP0TOI1il8CTHHOK 11pOH3BOAHilHCb OT H8H8C9HHbiX H8 a 

IIOAilO*KY npenapaTOB, 3a30p Me*AY npenapaTOM H cP0T011i18CTHHKOl! COCT8BilSiil 0,2 MM, 05-

ily'leHHSI npoBOAHilHCh . npH l8°C H OT.H.ocHTeilbHOl!: Bna*HOCTH oKoilo 60%. Ha.ae*HOCTb pera

CTpauaa Cil9AO B OCKOilKOB A9ileHHSI H8H50ilee CYW9CTB8HH8 11pH AilHT9ilbHbiX 9KCII03HUHSIX, 

KOTOpbl9 Tpe50 B8ilHCb B O!Ib!T8X ITO 011pe.£ieileHHIO nepHOA8 CI10HT8HHOI'O aeileHHSI T8KOI'O OT-

28T 
HOCI1T9ilbHO AOilrO*HBywero S!Apa, KaK Np 

4 



D nH ocyw ecTan e H HH Taxoro KOHTponH ao li noc ne a xcno3HUHH ciJoTo nnacTH HK H y npe-

m um 
napaTa Np OHB MapK!ipOB8.118Cb B OTip&LJ. B.IlB H HbiX M BCT BX OCK0.11K8Mli L{B.IlB HliH 

T B TI.IlOBb!Mli HBHTpOHBMli. 

XoTH OT Haqana LJ.O KOHUB o6nyqeHHH npOXOLJ.li.llO LJ.O 50 LJ.HBH, a cPOH a -qaCTliU 

2 
LJ.OCTHran 5.1010 

a lcM , C.llBLJ.bl OCKOJIKOB LJ.B.IlB HliH B 3TliX MBCTBX MBpK!ipOBKli HB OT-

nHqanHCb HH BH3yanbHO, Hli no p acrrpea e neHH!O LJ.JIH H . 

n o - a HLJ.li MOMy, perpecCHH CJIBLJ.OB OCKOJIKOB LJ.B.IlBHliH liLJ. eT 3Haq liT B .IlbHO MBLJ. .IleHHBB, 

qeM cneaoa, o6pa3oBaHHbiX a -qa cTHUBMli . 

DnH TOrO, qTo6bi OTipBLJ.B.IlliTb 3cPcPBKTliBHOCTb perHCTpBUi!li BKTOB CTIOHTBHHOrO LJ.B.IlBHliH 

B yCnOBliHX OTibiTB, 6bi.l111 li3MBpBHbl yr.llbl rrorpy/KBHliH CJIBLJ.OB OCKOJIKOB L{ 2 .11BHliH / pHC. 2/. 

Vf3 pliC. 2 !31i LJ. HO, qTO CJI BL{bl OCKOJIKOB L{B .IlBHliH HBLJ.B/KHO perHCTplipy!OTCH B liHTBpBane 

0 0 0 
yrnoa 30 -70 . nonpa axa Ha nporrycx c neao a BBO LJ. HTCH anH yrnoa 0-30 , rae qacTb Tpe-

KOB HB perHCTp!ipOB 8.118C b H3-38 KOHBqH OH TO.Il lllHHhl nperrapa Ta, CJIOH B03LJ.yXa, OrpBHHqeH

HOH nnowaLJ.H rrpocMoTpa ciJoTonnacTHHOK H yaaneHHH aepxHero cnoH 3acaeqeHHbiX npH axc-

o 0 
no3HUHH 3epeH. DnH HHTepaana yrnoa 70 -90 rrponycx cneao a HMen MecTo H3-3a 6onb-

woli KpyTH3Hbi rrorpy/KeHHH cneaoa a 3MynbCHH. CornacHo pHc. 2, perHcTpHpoaanocb 

/66 + 5/% OT TIO.IlHOrO qHC.I18 BKTOB CITOHTBHHOrO LJ.B.IlBHliH, liMBBWliX MBCTO B npenapaTe 38 

BpBMH 3KCIT03liUlili. 

Ha pHC. 3 ITpliBBLJ.BHbl pacnpeaen eHH H ITO npo6eraM B 3MY.IlbClili OCK OJIKOB CITOHTBHHOrO 

m ~ m 
aeneHHH Pu lEI 11 ocxonxoa o T aeneHHH v TerrnoBbiMH HBliTpOHBMH /A I. 3TH ciJo-

-5 3 
T03MYJ1bClili 6binli o6pa60T8Hbl 0KliC.IlliTBJ1BM C KOHUBHTp8UliBH 2.10 r/cM ciJeppOUH&HliLJ.B 

K8.11HH. ¢>OH 

6.10
10 

a 

a -qaCTliU HB ciJOTOTI.I18CTliHK8X, o6nyqeHHhlX y rrperrapaTa 

2 
/ eM • 

238 
Pu > aocTHran 

C UB.Ilb!O p aCW lip e HliH rpBHliU Up liM BHliMOCTli M BTOLJ.liKH OKliC.IlBHH fl M bl npeanpli HH.Illi 

OllhlThl IIO perHCTp8Ulili CJIBLJ.OB OCKOJIKOB LJ.B.IlBHliH B yCJIOBliHX y- cPOHB. VfCTQqHliKOM 

y -ciJoHa cny/KHJl npenapaT K068.11bT8 C BKTliBHOCTb!O, 3KBliB8.11BHTHOH 6 K!Opli pBLJ.liH. 

¢>OTOII.I18CTliHKli THITB n-8, TipB LJ. B B pliTB.IlbHO 06nyqeHHbiB OCK0.11K8Mli OT L{B.IlBHliH ·u 23
.5 Ten

JlOBhlMli HBHTpOH8MH,nOMBlll8.111iCb HB HBCKO.IlbKO CyTOK HB pBCCTOHHlili 5-7 CM OT 3TOrO npe

rrapaTa. 3aTeM ciJoTonnacTHHKH o6pa6aTbiBanHcb B o6biqHbiX pe:>KHMax OKHC.IlBHHH. CornacHo 

-5 3 
3TliM OITb!T8M, pe :>KHM OKliC.IlBHliH B ciJe ppOUli8HliLJ.B KB.IlliH C KOHUBHTp8UliBH 2.}0 r / eM B 

0 
TeqBHliB 30 MliH. npH 15 o6 ec neqHB8BT yCTpBHBHliB cPOHB CBb!WB lQQ TbiC. pBHTreH rrpH oa-· 

HOBpBMBHHOH perHCTpBUHli TpeKOB OCKO.IlKOB L{B JIBHHH. 

HBLJ.OCTBTKOM MBTOLJ.HK, OCHOBBHHbiX H B qaC TliqHQM p a 3pyWBHlili CKpb!TOr O li306pa :>KB HHH, 

HBJIHBTCH ;poH TpBKOB , B03HliK8!0LUliH OT pacrraaa a -aKTliBHb!X H LJ.Bp B cPoT03MY.IlbCI-Ili B 

npouecce BhlMhlBBHHH OKliC.IlliTB.IlH B BOLJ.B li npOHB.IlBHHH. 3TO 06CTOHTB.IlbCTBO 38CT8Bli.l10 HBC 

1i36er8Tb BCHKOrO 38rpH3HBHliH cPOT03MY.IlbClili a -aKTHBHbiMH npenapaTaMH. EcTeCTBBHHBH 

p8LJ.H08KTliBHOCTb cPOTOM 8 TBpli8.110B TBK :>Ke MO:>KBT rrpli BBCTli K llOHB.IlBHli !0 T peKOB, 06H38 HHb!X 

a -qaCTHUBM. 

5 



3. N\ eTOAHKa HeaonposmneHHSI 

Pa3pa6oTK8 MeTO.llHKH He.llonpOS!BIIeHHSI .lliiSI ueneft .llHCKpHMHHBUHH cneaoB OCKOIIKOB 

aeneHHSI npH 6onbwOM cpoHe 6hina npe a npHHSITa B CBSI3H c nposeaeHHeM onhiTOB no peracT

pauHH pe.llKHX 8KTOB CnOHTBHHOf'O aeneHHSI TpaHcypaHOBbiX SI.llep /2/. MeTO.llHK8 He.llOITpOSIB

neHHSI 6hin8 Bb!6paHa HBMH nOT OM y, qTo OH8 n03BOIISieT nOIIHOCTbiO yCTpaHHTb cpOH TpeKOB, 

06SI38HHhlX 381"'pS13HeH!iiO BMYIIbCHH a - aKT HBHbiMH npenapaTaM H. Paapa6oTKa &Toli MeTO.llH-

KH npOH3BO.llH II8Cb H a cpoTonnacTHHK8X T-k H n-8. 06nyqeHHSI cpoTonnaCTHHOK a -qacTHua-
28C 

MH H OCKOIIK8MH OT .lleiieHHSI U TennOBbiM H HeliTpOH8HH OCyWeCTBIISIIIHCb OT H8HeceH-

Hb!X H8 nosepXHOCTb npenapaTOB, ¢loTOnnaCTHHKH 38TeM o6pa6aTbiB8nii:Cb B pa3nHqHbiX npOS!Bif

TeiiSIX . B pe)f(HMax HeaorrpoSisne.HHSI, EhinH onpo6oBaHhi aMH.llOIIOBhili, rnHUHHOBhiH, f'H.llpOXHHO

HOBhiH, MeTon-rH.llpOXHHOHOBhiH H )f(eneaooKcanaTHhili rrpoSIBHTenH. HaH6onee yaosneTBOpH

TeiibHhie pe3yiibT8Tbl 6b!IIH nonyqeHbl C f'IIHUHHOBb!M H Merre300KC8II8THbiM npOS!BHTeiiSIMH, 

YJcnO.Tib30B8BWHli.CSI HBMH f'IIHUHHOBblll. npOSIBHTe.Tib HMen cneayiOll!HH COCT8B: ·Na S() 
2 8 

6e3BO.llHb!ll. - )2,5; K
2
co

3 
- 25,0 r; rnHUHH - 5,0 r; aoaa - ao IIHTpa, 

¢OTODII8CTHHKH npeasapHTeiibHO OTMaqHBBIIHCb B BO.lle npH \0°C B TeqeHHe 15 MHH, 

3aTeM OHH ITOMe , IJ:8IIHCb B f'IIHUHHOBb!ll. ITOSIBHTenb, pa36aaneHHb!ll. 1:} .llliSI nnacTI1HOK n-8 H 

1:3 anSI T-1, c a o6aaneHHeM 2 r/ IIHTp K Br B o6oHx cnyqaSix. BpeMSI npoSianeHHSI cocTaBnSino 

20 MHH, 

3.109 
a 

TeMn e paTypa - 12°C. TaKoa pe)f(HM npoSianeHHSI o6ecneqHn ycTpaHeHHe cpoHa 

2 10 2 
/eM .llliSI ¢oTonnacTHHOK T-1 H 2.10 a lcM .llliSI cpoTorrnacTHHOK n-8. Onb!Tbl c 

MeHee 8KTHBHhlM DpOS!BHTeneM nOK838IIH, qTO cne.llhl OCKOIIKOB .lleneHHSI CTBHOBSITCSI CIIHWKOM 

TOHKHMH /pHC, 4a/ ,a nOHCKH STHX cne.llOB He06XOJJ, HMO npOBO.llHTb DpH ysenHqeHHSIX CBWWe 

lOOOX. 

AHanorHqHhie peaynbTaThi no ycTpaHeHHIO ¢oHa a -qacTHU 6hinH nonyqeHhi c no-

MOlllbiO Merre300KC8II8THOT'O npOS!BHTenSI. PeuenT BTOT'O npOS!BHTeiiSI npHBe,lleH B pa6oTe /10/, 

no cpaBHeHHIO C f'IIHUHHOBb!M, )f(ene300KC8II8THb!H npOS!BHTeiib o6ecneqHB8eT nyqwyiO BOC

DpOH3BO.llHMOCTb pe3yiibT8TOB H .[18eT 6onee niiOTHbie CIIe,llbl OCKOIIKOB aeneHHSI, qTo IT03BO

IIS!eT BeCTH npOCMOTp 11pH yaenHqeHHH 45J-630X. 

C ITOMOll!biO 8TOT'O npOS!BHTeiiSI MO)f(HO H8H6onee npOCTb!M cnoco60M perynHpOB8Tb no

pOT' npOS!BIIeHHSI aepeH 6pOMHCT0f'O cepe6pa B 3 8 BHCHMOCTH OT CYMM8pHOlt HOHH38UHH 1 DpOH3-

Be,lleHHOl! 38pSI)f(eHHb!MH qacTHU8MH B Ka >K.ll OM H3 HHX, 8 CBS13H C 8THMH 06CTOS!TeiibCTB8MH 

Mene300KC8II8THhll!: npOS!BHT enb DpHMeHSIIICSI HBM H npH npoBe.[leHHH OnhiTOB no perHCTp8UHH 

CDOHT8HHOT'O aeneHHSI C 8HOM8IIbHO KOpOTKHM nepHO.llOM nonypacnaaa, CneuHcpHKa pa60T C 

cpOTOBMYIIbCHSIMH BHyTpH UHKIIOTpOH8 /2/ noTpe6osana npoBe.lleHHSI KOHTpOIIbHblX ODblTOB no 

ycTpaHeHHIO cpOHa OT y -nyqel!: H Hel!:TpOHOl3 1 o6pa3yiOll!HXCSI npH B38HMO.[lel!:CTBHH yCKOpe!!-

Hb!X qacTHU C M8TepH8ilOM MHWeHH H KOnneKTOpa TOK8, HaM Y.llBIIOCb .ll06HTbCSI qeTKOl!: pe

f'HCTp8UHH cne,llOB OCKOIIKOB aeneHHSI H8 cpOT011II8CTHHK8X 0-8, o6nyqeHHb!X Hel!:TpOH8MH 

•12 2 /10 Heli.Tp. /eM I H y- nyqaMH I ""' 30 ThiC. peHTreHI. 

K pOM.e T0f'0 1 nOCKOIIhKY cneUOB8JIO onacaThCSI HarpeBBHHSI cpOTOnJiaCTHHOK BO BpeMSI 

8KCn03HUHH, 6b! IIH npe.ll11pH HS!Tbl KOHTpOJibHhle Onh!Thl no Orrpe.ll eJieHHIO BJIHSIHHSI HarpeBa HHSI Ha 
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q yBCTBIITeJibHOCTb cpOT03MYllbCIIH, ¢OTOilli8CTIIHKH, npe.aBa pHTeJibHO o6pa60T8HHbie B rn11uep11HEf 

II 06nyqeHHbie OCKOJIK8MH OT .aeneHHS! U
285 

TennOBb!MII HeHTpOH8MII II a -qacTIIU8MII, 

38Klll0"!8ll11Cb B B8KYYMHYJO K8CC e Ty H H8 Tpll "!8C8 ilOMell.l8JIIICb B TepMOCT8T, 8 3TIIX ycno

BHfiX cpOTOllli8CTIIHKH Tllil8 n-8 Bbi.llep >I<IIB8llll H8rpeBaHIIe .llO 60°-80°C 6e3 38MeTHOrO 113Me

HeHII fl "!YBCTBIIT enbHO..CTII, npll 100° C nOBepXHOCTb cpOTOCJIOfl H8 "!IIH8ll8 p8CTpeCKHB8 TbCS!, 

0 
B03HIIK8ll8 By8llb, HO Clle.llbl OCKOllKOB .aeneHHS! 6biJIH eute "!eTKO BH.llHbl, npH }50 C cpOTO-

CJIOH p8CTpeCKHB8JICfl H8 MeJIKHe yqacTKH, 8 BY8llb C~enana perHCTp8UHJO CJie.llOB OCKOJIKOB 

.aeneHHfl HeB03MO)I{HOH, 

nepe.a 06Jiy"!eHHeM H8 UHKJIOTpOHe cpOTOIT1t8CTHHKH M8pKHpOB8JIHCb OCKOJIK i.lMH OT .aene-

HHfl 'U
280 

TenJIOBblMH HeliTpOH8MH, 

npofiBJieHHe o6nyqef1Hb!X Ha UHKJIOTpOHe cpOTOilllaCTHHOK T-l If n-8 npOBO.llHJIOCb B )l{e

ne300KC8li8THOM ilpO!'IBHTeJie Ha TeMnepaType 15°C B Te"!eHHe 40-60 MHH. COOTBeTCTBeHHO, 

.ilJIS! yMeHbllleHHfl K03cp11UHeHT8 yca.llKH cpOTOITJiaCTHHKH nepe.a CYlllKOH ilOMell.laJIHCb B CMeCb 

paBHbiX qacTeli BO.llbi, rnHuepHHa H cnHpTa, 3Ta npoueaypa o6ner"!Hna noHcKH TpeKoB cnoH

TaHHoro .aeneHHfl np11 ManoM ysenH"!eHHH, YacTb cpoTonnacTHHOK nepe.a o6nyqeHHeM MapKH-

pOBaJiaCb OCKOJIK8MH .aeneHHS! Ha Bceii illl0ll.l8.llH, HO HHKaKiiX llOKallbHbiX H3MeHeHHH "!YBCTBH

TeJibHOCTH, a TaK )K e ByaJIH lfllll Tpell.lHH, o6H3aHHbiX HarpeB8HHJO cpOTOCJIOfl> He 6blll0 06Hapy

)l{eHO, Ha o6nyqeHHbiX BHyTpll UIIKJIOTpoHa 11 o6pa6oTaHHbiX TaKIIM o6pa30M cpoTonnacTIIHKax 

np0113BO.llllliHCb ITOHCKH CJie.llOB OCKOJIKOB CllOHTaHHOrO .aeneHIIS!, .3cpcp e KTIIBHOCTb IIX periiCTpa

UIIII p8BHS!llaCb 50%, Pacnpe.aeneHIIS! npo6erOB OCKOllKOB CllOHTaHHOrO .aeneHIIS! H OCKOllKOB OT 

.aeneHHS! U 286 
TeiTJIOBbiMII HeHTpOH8MII XOpO!lJ O COBil8.llalOT /2/, 

4. Yc11neH11e npofiBJieHHbiX TpeKoB 

nocKOJibKY cpe.llHIIH p83Mep npOS!BJieHHbiX 3epeH 3MYllbCHH THna n-8 OKOJI~ 0,3 MK, a 

yBellll"!eHHe CKOpOCTII npOCMOTpa CBfi38HO C nepeXO.llOM K M8JIOMY yBeJIII"!eHIIJO, H8MII 6bllllf 

npe.anpiiHS!Tbi onbiTbr no yc11neH HJO cne.aoB OCKOJIKOB .a eneHliS! c noM Oll.lbJO cp1131! qecKoro npo

S!BneliHS!, ~eTO.lli!K8 cp1131!"!eCKOrO yCHJieHI!S! TpeKOB OCKOJIKOB aHanorH"!Ha paHee 0ITHC8HHOH B 

pa6oTe .H.~. BenpHKa 11 .ap. /11 I. 

¢OTOITJiaC'I'HHKII, npOfiBJieHHbie O.llHIIM H3 OllliCaHHbiX Bbillle Tpex CITOC060B, nocne cpHKCH

pOB8HI!S! H .lllii!TeJibHOrO OTMbiB8HI!S! cpHKCHPYJOll.lero pacTBopa ilOMell.lalii!Cb B KI!CllblH rnHuH-

HOBbiH npoSIBHTenb c AlNO • Pe)KHM ycHneHHS! MeHS!llCS! B 3aBHCHMOCTH oT npe.abr.ay -

8 0 
ll.lHX CTa.llHH, 06bi"!H0 BpeMS! npOS!BlleHHS! 6blll0 30 MHH, npH 20 C. TpeKH OCKOJIKOB .aeneHHfl 

!10 ycHneHHS!, ycHJieHHbie HOpM8llbHO H nepenpOS!BlleHHbie, llOKa38Hbl H8 pHC, 4, 

3Ta npoue.aypa B coqeTaHHH C nponHTKOH rliHUepHHOM npOS!BlleHHhlX cpOT08MYllbCHH no-

3BOJIS!eT o6ner"!HTb il011CKH Clle.llOB OCKOllKOB .aeneHHS! S!.llep npH yBeJIH"!eHHH 45QX II .QenaeT 

B03M0)1{HbiMII ITOHCKH TpeKOB ilpH yBellH"!eHHH 3QQX, 

VJTaK, perro~cTpauHSI .aeneHHS! SI.aep B ycnoBHS!X 6onbllloro cpoHa .aocTHranacb c noMOll.lbJO 

MeTO.lli!K OKIICJieHHS! CKpbiTOro 11306pa)l{eHHS! H He.aonpOS!BJieHHS!, .ileiiCTBHe OKI!CllHTeneli CBO

.lli!TCS! K pa3pyllleHHJO MellKHX UeHTpOB CKpb!TOrO H306pa)l{eHHS!, H8XO.llS!ll.liiXCS! Ha ilOBepXHOC-
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Til KPHCT81lllOB 6pOMI1CTOro cepe6pa ::lMY.lbCHH. nocKOllbKY npH nocneLlyiOWeJ:I o6pa60TKe 

yueneBwHe cna6bie BHyTpeHHHe ueHTpbi, o6pa3oBaHHbie a -qaCTHU3Mll, T8K lKe lip!!BOLlHT 

K npOHBneHHIO Kpi!CT81lllOB 6pOMI!CTOrO cepe6pa, LlllH MeTOLl8 OKI1ClleHHH X8p8KTepeH cpOH 

3epeH, KOTOpb!J:I MewaeT npOCMOTpy np11 M31IOM yBelll!"'!eHI!l!, 

MeTOLl!!K8 HeLlOnpOHBlleHHH CB060LlH8 OT ::lTOrO HeLlOCT8TK8 1 0LlH8KO, OH8 He n03BOIIHeT 

ycTp8HHTb O"'!eHb 60llbWOH cpOH OT a -48CTHU, KOrLl8 cywecTBeHHbl H81IOlKeHHH TpeKOB, 

noaTOMY Ll8nbHei1wee p83Bl!THe MeTO Ll iiKII perHCTpauHH ClleLlOB OCKOIIKOB LlelleHHH B ycno

B!!HX O"'!eHb 60llbWOrO cpOHa LlOn;>KHO HLlTH no nyTH liOClleLlOBaTellbHOrO npHMeHeHHH MeTOLli!K 

OKI!Cll eHHH, ycTpaHHIOWero 60llbWYIO "'18CTb cna6b!X ueHTpOB CKpb!TOrO H306pa>KeHHH, HeLlO

npoHBll e HHSI, o6ecne"'!l!B8IOWero ycTp8HeHHe OCT8BW!!XCH Cll86b!X UeHTpOB II npOHBlleHHe Tpe

KOB OCKOIIKOB LlelleHHH, H cpH3l!"'!eC KOrO ycHneHHH 9THX TpeKOB, n03B01ISIIOWerO liOBbiCHTb 9cp.

cpeKTHBHOCTb npOCMOTpa . 

B 38KlliO"'!eHHe aaTopbi Bb!p8 l KaiOT rny6oKyiO 6naroLlapHOCTb qneHY-KOppecnoHLleHTY 

AH CCCP r.H. <t>nepoay 33 npeJlllO l KeHHe TeMbl II liOMOWb B npoBeLleHHif H8CTOHWeA pa6o-

Tb!, 
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Noel( 
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3a 

200 

100 

p H C, 1. 

P H ·c. 2. 

1 f 

6 8 fO 
3aBHCHMOCTb 'IHCna npOSIBneHHbiX TpeKOB OCKOnKOB LleneHHSI 

OT KOHU9HTpauHH K 3 . Fe (CN)6 • 

Nocx 
/6 

/20 

80 

I 

3cpcpeKTHBHOCTb perliCTpaUHH 8KTOB LleneHiiSI SILlep B 38BiiCiiMOCTii 

OT yrna norpy)KeHHSI OCKOnKa B cpOT03MynbCiili, HopM1ipOBK8 cnnow

HOA KpHaoA npoaeLleHa a liHTepaane yrnoa 30-70°. 
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p H C. 3. A - pacnpe.aeneaHe no npo6eraM ocKO!IKOB .a eneHHH U TennoBbiMH 

aeATpOH8MH B 9MY!IbCHH . 238 

B -pacnpe.aeneHHe no npo6eraM ocKO!IKOB cnoHTaHHoro .aeneHHH P u 
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p H C, 4. Cnellbl OCKOITKOB aen eHHSI : 

a/ HeaonpOS!BileHHbie; 6 / YCHITeHH ble HOpM8ilbHO; 

a / nepenpoHane HHhle, 


