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HC0JI9,ttOBSHH9 a~KTOB BOa.rte!CTBWI :)"CKOpeH!mX T.I12eJmX EOROB 

sa nOJIllM9pbI np9.ItOTaBJIH9T 6oJD)1ll0! zsrapec KaR Mf! TeOpeTiAeoxo! 

Pa.rtHa~OHHOa :mMm1, TaIt li WIH llp8ltTmm. B n0CJ1e,ItHl:19 ro~ ~ 

R8Y1I9HID1 CTPYKTYPLI T,PeI(OB TH!t9JIHX qaCTHIJ; B ,IUi3JI9KTpHKaX npHM8Wi

• 
lDT Me'J:O,It JQ:lMR1ieCRo:ro 'l'paBJI9HM, n03BoJll'DDlItIDt llanTU pa3MapH MiRpO

ocaacreã, BBy'l'pH ltOTOpWC osoãcraa MaTepH8na R8MaHelW Bos,ttelcrr

BReM H~eHKa. HanóoJIae nOJI8SHaH RH~pMa~ ~OKeT dHTD no~eHa 

np:a napaJIJI9JI:bHOM HCnOJIbaOB8.HJm H .u,pYI'EX ~3mto-.xmwmq;ecrou: MsroltOB, 

.ItOIIOJIWmIJU!lC. MeTO.Il TpaBJI9ImH. TaK~ B cepHFI pa60T [1-4] 6wm 110JIY

tI9HH 8KCrrepHMeHTa..JI1lHHe peSYJ1llTSTH, CB~eTeJIbCTBymmHe o TOM, tITO 

TpeR BHCOKOSHepreTEtIHOI TREsxol sapEXeHHOa qaC~ B n0JIH9~~eB

Tàpe~TaJIaTe cn3T0) BaC:&Ma HeO,lUlOpo,nea no ROH9'l1lmM. Pa,ItHaIJ,HOImo
• RI 

fi :noorqecIqW 8~K'l'aM. B CepJtlt~BIlfHe TpeKa npOHCXO.IttiT HHTeRO~H!UI 

.IleoTp~ 1l0JWMepa. Ha paOOToamulX 5-30 HM 0'1' coa Tp6Ra upeodJIS

,n,aeT npOIJ;9CO O.limBaHWI MS.KpOMOJI9RYJI. KOHRpeTHH~ MeXaJm3M, npHBO~-' 

utd R T8ROMY npOCTpa.HCTB9HHOM;y pacnpe,neJIeHmD SKTOB paapHBOB 

m cnm~OK nOJUIMapma Itenel, noaa H~ acea, 

B ~BJl3H C a~ np6,ltCTaBJIJieT aarepec MCCJI6.ltCB 81m9 CT.PYRTYPLt 

TpeRa TmteJIOrO BORa B nOJmMepe, Y' soroporo ~RJIOHHOC'l'b R P~OH':" 

Ho-xmmqeCKOM1 C'l'1JYR'qpMpoBamm as 6wrs ds CTOJU, BHpzm8Ha, K!i!: 

y um. B HacTOJIllleA paoore B ~tIeOTBa raxoro nOJIID4epà BH6paH 

nomnw.pdOHaT (IIK). llOJllucapdoaaT dJm30R K rr3T~ lIO STOMKOMY COO'l'aBY 

11 ypOBlm pa~OHHOa cTobocm, O,ItHaRO, KaR CJIs.nyeT na dOJIbllmH

crsa JmTepaTYPHHX BCTO'l.lHlmOB, npaxTlN9ClW ae CnmBaeTCJI npa ,1'teA:c'r

mm: RSJIYtI9mdi RaR o Jm3ROA C5,6], TaI< g C saoosoã .mme!HoA: 

nepe,It8tIeA: 9HeprIDt (lID3) [6;7]. B ROWKTOM9TpnecKWC SROnepHM9H

rax, npOBa.lteHHHX o OdJij"leHHHM T.RE8JIJ::lMH HOH&m IIK, aaitIteHo. -q'rO 

CKOpOOT& TpaaneHH.fi MOHOTOHHO ona,naeT o YBeJIRq8HHeM p~ca ~e

j 
L'Otn~~lliti{tIIW:J~j rmcnrryr 1 

ga~lIjJWX BUJiellD8!UBfi 11 

~ 6ltt5n~10TE'HÂ ~. 



xa [a,e] (13 OTJllitlHe 0'1' TIST!», rne Had~aeTCH 'CIeTItO BblpWlteH~a,
 

M1:IHmAYM B OÓJIaCTM CllillBaHM). TIpeOÓJIB,ZtaHHe ,IteCTpYKJ.tl1oHHIDC nponec-


GOB CB.fl3aHO, nO-BH,D;HMOMY, C OTCYTCTBH~M B IIK MeTMeHOBWC 8B8H:b


eB, a TaRme c HaJIKqHeM 'CIeTBepTHtIHOrO aTOMa yrJIepo~a B rnaaHOa 

~enH. ~TO ae xacaeTcH xapaRTepHoA ~ nOJIHxapdoH8TOB rpyrrnHpOBKH 

-0-00-0-, TO OHa ~eTCH HaMÓOJIee YH3BHMHM MeCTOM B MOJIeXYJIe, 

.H, nO,Ito6ao cnO~HOS~MPHO~ CBH8M B rrs~, B OCHOBHOM o6ycnaBnKBaeT 

·CKnOHHOCT~ pOJIKMepa R P~~OHHO~ ,IteCTpYKUKH." CJIe~eT T~M He 

MeHes 8B.MeTHT:b, 'CITO B H8,ItaEHHX padorax [10-12] ,B ROTOpWC odcyx

AaeTCH RHHeTRRa TpaaneHHH TpeRoB B llK Ha cydMKKpOCROn~eCRqM 

ypo~He,	 BblCKa8~HbI npe.ItIIOJIOlKeHIDi o TOM, tITO R )J,1IH aroro nOJmMepa 

xapaKTepHO OÓpaSOBaHHe nOnepetIHHX CBHse! Me~ MaKpOuenHMH B
 

o60JIo~e '"nBH~6pe") TpeRa.. Hacromn8H paõora IIOCBSiIqeHa dOJlee
 

~eTan:bHOMY mccne,ItOBaHHID yx8S8HHHX 9~KTOB.
 

8KCIJEPliMElITAJIbHAR tIACTh 

B paõore EcnOJU,SOBaJm nOJmKa:pdOHaT~ IJJIeHIq' " Ma kroto e KG ti 

@ipMli li Baye r "t nOJW'CIaeMYJl MeTO,ItOM noazaa o no~e.ItYDIqea opaea

TaIlHeA H KpHCTaiIJIHS8l4Hea. TOJll!lBHa IIJIeHM COOTaBJWIa 8 MI~, WIOT

HOCTÃ noaaaepa 1,21 r/cJ3, CpeJUieBH8ItOCTH8JI MOJI9XYJLJ1PHaJl\uacca M= v 
I27ooo. 

I29xe' ÕpdJIY1l9HHe wremm YCKopeHHHMK TJmeJIJiMl! iJOHaMH ,
 

9HeprmeA I24 MaB H 15N c 9HeprHel I~7 MaB) npOBO,ttW1ll lia l'(mtJio


'!'PORe 1-300 JIadoparope HJtepHIiX pea.KIUUl OHHH. fipH RaROIlJIeH.UH
 

60JIDIIWX Jt0a ~oJmMepHyl) IIJI8HKy TpaHonopTBpoOOJIB IIO;14 CRaHHpYJ)I1UD4
 
.	 , 

ny:tmOM HOROB HeOKOJIDRO paa, Ha pmo.1 npeJJ;cT8.BJ1eBa BpeU9HHaJ1 8a:BH

CmlOO'l':D miTea:CHBaOCTB nyqKB, na.n8JlD.lero aa MeMeRT noaepmocra JIJle~

K'!!. npm OdJJY1l9HHJ4 BOHawt I29xea.c. MI'HOBeH~ UOlllHOOTll ~08H B 

UHÇowmynoe COCT8lWl'JIa ..,57 JfJ:p/o. 'li'l'O cOOTBe'1'OTBye'1' DJIO'ftlOO'l'B 

nOTOKa UO'l'Hll 4,6.109 CM-2o-1• IIpu od~emm mOH8MH I5N X... OOO'f
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PHC. I.	 BpeMeHHaR S8BlilC1iMOC T:D RHTeHClrnHOCTJz: aoaaoro nyqRa nplI 

06J.IY'l1emm n0.JIJ4KBp6oHaTHol !IJI8HIm. CTporo rosopa, wmpo

mMIIymc ;zvmTeJIbHOCTJ:,IQ 'Y 1,5 MC ("daHtI") T8De lIMeeT 

T0JmYlD CTpY1tTYPY, KOTOpaR .ztJ1R ynpomeHIDI He noaaeaaa 

Ha p:mcymte. 

BeTCTBYIDlI1He B8JIWiHHbI COCT8BJIJlJI}I N2D Rrp/c H "-I,6.1010 OM-2o-1* ) . 

MOIqHOCT:D ,Il031:l, ycpe,ItHeHHaH no BceM,Y BpeMerm OCS.n:ytleHIDI, npmJi8pnO 

aa	 3 nopH)Ota H~e YKB8aHHHX MrHOBeHHUX 3H8tIeHHA. Bo BpeMn od~e

HHH odpssUM HaXO~C:D B Ba~ffioa KaMepe B Te~eHHe 30-60 MHHyT 

npa ,ItaBJIelrnR ~IO-2 Ila • .nanee oõpaanu xpaHHJIHcJ:, sa Boa.n;yxe llpm 

OdH~	 YCJIOBMHX. ~~eHc MOHOB Onps,It8JúUrn MCXO~ M8 BHTerpana TORa· 

nytlK8; RaJIHdpOBKY n:P0R3BO,LUIJW nyTeM np.ffMoro noncxera WIOTHOCTB 

TpaKOB B npOTp~BJIeHHHX 06pasuax npH nOMOlltR CKaHRpymmero 8JIeRTpOH

aoro MHKpOCKOna 3SM-840. IIOrJIOIlt8HHYJ) Jj,osy B OdJlj"I8HHOa. HOHaMH 

IIJIeHKe paccxanraaza, nOJ1bSYHC:O COOTHomezmm.m: npooer - 9HaprJiIf.( no 

,n8HHllM [13-15]. Iíorpeasocrs onpe,IleJIeHIDI nOrJIOmeHHoí! ,ltOSH npH 

dOMd8p~pOBK8 BOHaMH Xe CRJI~aCD B OCHOBHOM H8 CTaTHCTH~eCROa 

norpemaocTH B8M8peHRa ~aHc8 EOHOB 'nop~a ±3%) B OaOTeMaTR

lIeCRO!!: norpenaocra BeJI1!llHHH nOTepb 3iIspru. J{aTi:l ~tIHYID o~eH:Ry 

rp8HH~ yxa38HHOA CaCT9MaTHtIeCKOA norpamHocTR He npeJlCT~eTcH 

B03MO!tHHM. OCHOBblBasIC:b H8. mMeIDIrtHXcn ,lt8HHmt o paCX02it,1l;9JmJDt M9W 

~).	 ilpRMepRo npB TaKKX Ee ycnOBHRX 6~o npoBe,IteHO O,ltRO 

od.nytieHHe HOHaMH 40Ar c 9HeprMe1! 225 MaB·. 
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9KcrrepRMeHTall»HHMM H paC~eTHHMH SHa~em~ rrpo6erOB TREe~ ROHOB 

O 8Heprnel nop~ I MaB/HyKnoa, MomHO no~araT», ~TO oaa ~e~T 

B npe~e~ ± (15-20)%. 

llPR onpe~e~eHBR ~eHca ROHOB asoTa MBHKMaHbHaH fiHOTHOCT» 

TpeKOB B 06pa3UaJÇ COCTaBHM ty 1.1010 CM-2.Toqmllt aH8JIHa aJIeR'l'pOH

H~pOOROTIH~eCKOro H306pameHHH npH 'aro~ BHCOKOI nnOTHOCTB 

rpesoa 6WI aaTpy,ltHeH as-sa CJIMJUllUI 'tffi.CTH pacnOJIOaeHHHX ÓJIHSKO 

",lij)yr K p;pyry TpeKOB li He~OCTaTOllHoro paspellleHMR. B CBR3M C 3THM 

~aHHHe 96 a6COADTHHX 3Ha~eHHRX ~eHca HOHOB aSOTa (R, CqOTB8T

CTBÉ3HHO, O nOrJIorqeHHHX ~03ax) CJI~.nyeT paCCMa.TpHBaT» K8K rroJIyKOJIR

~eCTBeHHHe. O~aKO cooTHoweHHe ~eHCOB ~eTC8 H~eXHO YCTa

HOBJIeHHllM. Cpe,1tHIDI JIIIS IIpH OÓJIy'tIeIDIH HO,HaMB aSOTa H KCeHOHa 00-' 

CTaBHXa 0,94 H 9,7 MaB/MKM COOTDeTCTBeHHO. 

I 

OÓJIY1IeHHe '~-KBaHTaMH IIpOBO,ItWm aa RCTO~HHlte 137cs. Oópa3UH 

OÓ~anH Ha Bos~e H B BaKYYMe. MO~OCTD ,1t03U R3Mep~ W8PPO

, cyn»waTHHM ,ltOSRMe~OM H nepeC~THB~ Ha aToMHHi COCTaB nQnHMepa. 

B 8aBHCHMOCTH OT nOJIollteHWl"o6paaUB. 13 RBMepe OÓJIYllel{IDI MOrqHOCT» 

,ltOSH MeWiJ!aCh B np,e,1tSJIaX OT 0,41 ,lto' 0,51 !'p/c. MSMepemm BJIS

KOCTH pacTBopoB no~p60HaTa npOBO~ rrpH 250 " ncrrO~8Y8 13 
, , 

KatI8C.'l'Be paCTBOpHTeJIR: XJIqPOqx..>PM. Mo~eKYJIR:p~ Maccy paCC'tlHTHBaJm 
, -4 - 0.'2. , 

ma COOTHOmeHM [~] =I,2~IO M~ • GrrekTl>!i nor~orqeHWl' OÓJIYlleHHO

ro IIK B YH6JIaCTH aanacaaaza as crreKTp$TOMeTpe "SpecorcA. 1440" • 

XoHJtYRTOMeTpHllecIWe H3MepeHmI 8MleKT~Horo ,ItHaMeTpa npOTpB.BJI6H-· 

IDlX 'l'peItOB OOym6CTBJr.wm no MeTO,llInte, onuC8HHoIB [1-3]. TpaáJIeHl1la 

Odpa8~OB IlK rrpoBo)tWm B I H pacrsope ·e,ltROro ltaTp8 IIPH 390
• . ,
 

PE3J.trD~ATH 11 OlmlJlEHHE
 

KoOBeJJBYJJ ~p~ o ~Bol o'lp1KT1Pa !pem Jlae'l 

••~ue ~KftBBorO_~'~ d.~~ ~~ 'Bp6AIe~' 
• r ,)t 

~mm flP2 f01l0mm, TiTO oxopoo~ tpaUemJJl C8pJtq8apu \ ; -; " 

I•• upamimaa, OltOPOO'i"b ~81Uf8~' llo.mwepa aa 3-4 IXO~- ' 

·4 

Ka [I-3,~]. ,lIaHHoe YCJIOBRe BWOJIIDl8TCJI lQIH. IIK-WI€lmtH. O~JJ:Y"tleH

Hol HOHSMl! RCeROHa. COO'l'B8TCTBYJJlItBe peaYJIDT8.rm ltOH.ltYXTOMS'l'pH

~6CKKX B3MepeHHl DPe~OTaBn8BH as, pmo.2. Ha 8RCnepBMeBTanDHOa 

KPlplol MOmIO BU,tteJIHn '1'p1rI ytlB.CTKa. llepBmt ytlSC'l'OK Ba'lUmB8TCSl 
t,
 

B MOMeR'!' nOJIBJIemuI CltB08HHX nop :RI xapexTepmsyeTOJi' ÓHO'1'pHM
 

I ,) 

daq:> 
(HM) 

200 

III • 30 

20 
100 

10I II I .. 
I I •• 

I ••••• I 
10 20 30 40, •+.•• I 

PliIc. 2. 

POCTOM ,ltUaMei'pa ~o B8JmlmHH "'lO BM. aTa CTSJtWI n.p6,1tCTaBJUI9T 

c0601 paO'fBOpeWI9 CWIlIBO ~eoTpYRTçOBaBHOrO JIOJJliIMspa s oep~
~BHHa TP8Ka. Bropol. ,;yqaC'lOK xapaRTepeS TeM, 'qTC) POCT JUUUmT

pa IIOp np01/ICX01nlT co 0KOpOO'fhm 60JIee ImBKol, "i8U sa OT8,ltlmX 

I 11 III. aro OJIYDT yRaSaBH9M lia CYJ1l9C'l'BOB8HH9 80& npemq

llleOTBeBIIoro CJJlItIBSJmJI, JIORSDSOBSBHOI sa PSCO'l'O.fIHHJa 5-30 !DI 
• I/ 

OT OCB Tp9Ra.. MmmMyM p~HoA clCopocm ~paBJIeHWI ooomo'l

o'l'1lye'!' p8}1JtIycy r ~ 7 HM. B aoae lI! UJleT 'l'paBJIeHB8 a8noBpaa
-j 

~e1moro nO.1mMepa o nOO'1'OHHHOI CROPOC'l'b1) Vr mO, 70 HU/mm. 
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.. 

Ha CmRBaHH8 MaRpOMO~eKY~ llK np1:l B03~e~CTBHH YCKOpeHHHX ROROB. MomHO pacc-rarars pa~aUJ10HHO-XHMH~eCltl!aBwt:O~ Gg- ~ecTpyxIJ;3H 

o 60JIDIDm4 SapH,ItOM RJUla yxa3:b1B8IlT M· peSYJIbTam BROKOSHMeTpR nO~RKap60HaTa npa B03~e~cTBH~ ~ -H3JlY~eHI1H. ,1lJm nozaaepa, o6JIY
~ecKHX 8RCnepHM8HTOB (CM. pRc.3). llpH ~eHcax mOROB RceHORa 

~ ~ 5,5.109 CM-2 Ra6HD~aeToH YBe~eHMe XapaKTepHC~ecKol 

BHSKOOTM nO~6pa. 06~eHHe me ~eHcoM ~ = 2.IOIO CM-2 

DpnO,IUtT R oõpaaosaaan reJIb..q>pB.KIn1H. CpaBHHB8H pesYJII:lT8TH 

R0HJtYXTOMeTp"eCKHX 8KcnepZMeHToB (a :aMeRRO aaif,IteHHI:le pas.. 
MepH orpeRoB) o BRcKOSRMeTpmqeOYJIMH' ~aHHHMH, MOaHO rrpemroao-

EHTb, ~TO MHHRMYM Ha RPKBO~ "xapaRTepHcT1NecRSH BHSKOCTb 

~o9a" COOTB9ToTByeT TaKOMY SHa~eHHD ~eRca" npm KOTOpoM nepH

~pM!H:bIe 06~CTH OT~e~HUX TpeKoB Ha~HHaDT nepeKp:blBaT:bCH
 

(RnH Ror~a paccToHHHe Me~ HRMB CTaHOBHTCH M6HDme pasMepa
 

MBKpOMOJIe~Jm IIK). 

ECJIH ~OnyCTHT:b, ~TO ROCJIe.u;yeMIrtt H8MH nOJll:!Mep JlMeeT c.ny-qait

Roe Mo~eKynHpHO-MaCCOBOe paonpe~e~eHHe, TO, npHHRB cpe~e~RC

~6HHYD Mo~eRY~PHYD MSCCY paBHO! I/I,93 OT cpe~HeBHsRocTHOI [5], 

[~] 
~-1,8 

~~--- TIu.""
------0 

1,6 

1,4-
o [ 
• 2 

'l~v " 

1,0o 50 100 150	 200D fi 250(I( p) 

PKc. 3.	 XapaKTepl4CTRlieCK8H BHSKOCTD IIK, o6.rryqeRHoro BOH8Mlil RceRO

Ha (I), aproHa (2), aSOTa (3), ~-KBaHTaMH B BaxyyMe (4) K 

~eHHoro Ha Boa~e MB BaKyyMe, Gg- COCTaBRn 0,76±o,06 1:1 

J 
O,2I±O,02 COOTBeTCTBeHHO. ~ 06~~HHoro THJite~ HOHaMH llK 

Be~Hy G~ paCC~T8T:b HeBOaMOJitHO, nocKo~RY o~HoBpe~eHHo c 

~eCTpYKUHeii npOllCXO.IUIT CIIDmaIDIe MaKpoMo~eRY~. O~HaKO, CpaBHRBM 

aaBlICHMOCTIf [~] OT n B 06~acTH M8JIHX ~OS, ~erKO BH~~T:b, ~TO 

DpH 06~eHlIH B B8KyyMe TRXe~e HOHH OKaaHBaDT 60~ee CH~Hoe 

~ecTpYKTlIpYJO~ee B03~eHcTBlIe, ~eM ~ -RBaHTH. 

HeKoTop:ble C~eHRH OTHOCHTe~:bHO COOTHomeHHH BepoHTHocTe~ 

npoueccoB ~eCTp~ H CIDMBaHRa MOEHO B:bICKaaaT:b Ha OCHOBe RCCJIe

~OBaHRH Y~-cneKTpOB nonnoaeaaa (CM. pHC. 4). B cnesrpe ~ -o6~eH

Horo o6paaua xopomo BlipaEeHa no~oca B paloRa 287 UM, KOTopaa 

caopee scero npHH8,ItJIeJKHT KO~eB1iM <PeHO~H:bIM rpynnaa, o6pasYJllItHM

CH B M8CTax paapssoa nO~MepHHX ueneit- [I6]. B crrearpe IlK, 06JIY

~eHHoro HOHaMH KceROHa, Hap~ c nor~omeHMeM B 06~CTH 280-290 HM 

(6o~ee HHTeHCHBHHM no cpaBHeRHD ri K-od~eHHHM ITK) Had~~eTCH 

mHpORSHtMOHOTOHRO cna~a~aH B cTOpoay 60~:bmHX ~B BO~H 6ec

CTpYKTypRBH noaoca 300-500 HM. nO~06HHÜ: cnexrp xapaxrepea ,lt1IJl 

nOJIlICOnp.R1teHHWC CHCTeM [17]. Bepoarao , CnrnB8HHe MaKpouenel 

B TpeKe THme~oro HORa npOBcxO~HT aa c~eT 06paaOBaHHH nOnepeqHHX 

CBRaeit Melll',lty apOM8TJ4lIeCKID.m 3BeRbHMH. B cneRTpe IIK, 06~eRHoro 

11I0H8MR I5N , nornoiaeaae B ~HHOBO~OBOa 06~aCTR MeRee sspaaeao, 

rrOCRO~KY YCJIOBHH 06~eHHH l1IOHaMH aaOTa 11I RCeHOHa 6~ ttpaRTR

~eCKH O~HaKOBH, TO pB~~ B cneKTpax nor~OmeHl1IH o6yc~oaneHH, 

nO-BM,IUiMOMy-, JIml1:b ,paa~HOa B9~HtmHOa. JillS. POCT nor~OIlleHJLCI npl! 

~ >350 HM c pOCTOM JlllS MOllteT CBH.1teTe~~CTBOBaTb 06-YBeJm"le~ 

COOTHomeHWI BHXO~OB CmHB8H.BJ1 11 .n9CTpy:KI.tJm, a TaIat9 o TOM, ~'rO B 

TpeKe o6paaymTcH CTPYRT.YPH c 6ó~mea ~HOa uena conpJIZeH~. 

TpeK HOHa 6o~mea MaCCH XapaKTepHayeTCH 6Ó~IDKMB nonepe~:\~ 
Ha Boa~e (5), K8K,~ nor~o~e~ol ~03HI>.	 paSMepaMl:I (CM. paaaeps TpeKOB HOHOB paaJlH'iHol Ma.CCH B [4]), 11 

6 7 



À (HH) 
'300 400 5000,4, i i I i 

b 
~ 

<r::: 

~ 0,2 
o 

",D.S 

-- r 
-\\
\ ---2 

---- 3 
\:-

\,
'~<,", 

.~.:::.::.::.::.:::..~-

,.Q 
f-o 
U 
O 
:c 
f-og 0.5 
t: 

li: 
<:.: 
u 
rol 
:r 
:; 
f-o 
t: 
o 

: i 

.. 

300 
hlHMI 

350 400 

I: 

-: 
S8BliCHMOCTJa [~l(D) B CTOpOHY MeH:DDlHX ,1(OS CB.ll3aHO c TeM, 'tlTO 

MO~8RY~PH8fl MaCCS ncnO~30BaHHoro HaMll llK cymecTBeHHO Barne 
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MO~8KYJIflpHOt:t MaCCU II8T~. EOJThIIlliMP8SJIHtH:!8M B Mo~eKYJIflPHI:IX MaCC8~t 

0'tl8BH,l(HO, OO'bflCHfleTCH li paSJliftIH8 B ,1(osax r8~eOOpaSOBB.rmH. T8K, B 

IIST~ (MIf = 33000) r8~eOOpa30B8IDi8 Ha'tlHHa8TCH npa !PJIro8HC8 ROHOB 

R~~HoHa ~ ~ IOII' CM 2 , a B llK (Mlf = I27000) MH HaOJm,llaJIH oõpa
\ 
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\

'\. 
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SOB8rm8 reJlSl YJt8	 llpH'~ =2.IOIO CM-2• 

BoSHMKa8T Bonpoc o TOM, nO'tl8MY HaillH peSY~TaTH npOTHBope~aT 

pa60TBM [8-IO] t B KOTOpliX ae YCTaHOBJIeHO ~YJIteCTBOBamm 06~aCTH 

nOHH~8HHOA TpaBRMOCTH B 060~0~s TpSRa THEe~oro JaOHa B TIK. CRope8 

Bcero 3'1'0 OO'bHCHSI8TCH H80,Il,1lH8ROBbIMH YCJIOBIDi.MH 8RcnepIIM8HTa. B 'tlac'l\ 

HOCTH, B paOoT8X [8,10] OO~~8HHe npOBO~OC:b npn ,llOBO~:bHO BUCOKOM 

OCTa'l'O'tlHOM ,ll8BJI8IDUI (10-102 Ilal , R, cn8,llOB8Ta~:bHO, npRCYTCTBH8 

1WCJIOP0,1(8 J4 BJIBrJ4 'Mor~o CRaSaTbCJl H8 XO,1(8 PMJ40JlHS8. B HSB8CTHOA 

aepe MorJm nOBJmJiT:b R pa3JllPum B Ha,nMOJIeKYJIJIpHOA C'l'pYXType 
I 

n0JmM8pa. 

Cyw.mPYH. no.rryqeHHH8 peaYJIh'l'aTU. OTMàTRM, ~TO o'l'pYRTypa 'l'p8It8 

'l'Oe.noro BOHa. B nOJIHKapOO~Te aá ypOBI:l8 KOa8'IBHX pa.ztHaIUlOHHo

DMB'IeOKHX ~K'l'OB IIO~HOOT:b1) CXO.u,til 00 é'l'pYK'1'YPoA 'l'peRa B nOJLH

9'm1I8a'l'epaW'l'aJI8~e,. B 08p.ztnGBBHe '!'PeRa npOllCXOÍU!T HI:lT8HCUBHaJi 

,;u;eoTp~, B peaY~:bTaT8 ~8ro JIO~:bHaH OKOpOO'l'b TpaRn8HHR yBe

JmlmBae'l'oa aa H~CKOJIbKO nOpH.ItROB. Ha n8pB~pJlIB 'l'pSRa npOTJmea

HOCTbD ,;0;0 H8CKO~KJIIX ~8OHTKOB a8HOM8rrpOB np800JI~8'l' nponecc 

06psaOBSHWI norrepesasx CMa81. Moeo npf3JtlIO~OD'l'l> CJl8,11,Y1J1Itl1[A 

M8XSHHSM, 06ecn8'q~1 yxa38HBoe npOCTpBaO'l'B8HH08 pacnpe~8~8Hm8 

aRTOB ,lteoTpY1tltBB 11 CImlB8.HWl. KaK H3BeO'l'HO, BdJmSEl TpaQRTOpm:ra 

TsmBJ!oA sspsmemol ll8.C'l'HnH npOHOXO,llBT BHOEBB.HHe 8JI8ltTpOHO:e 118 

&TOJSHX odOJI01lex, npUBOJtf1ll!ee K MHOrOKpaTRol DOHHsaxnm JIOlt8JIH

SOBamIHX 9,1teCI> ~OTROB lf8KpOMOJIeItY'JI. B H8q:aJIDmd MOMeRT ,aa 

10-15+10-14 llpeWI nop~ o oo8Jt8,8'1'ca BSOHTOR 1I0JIODTenma: 
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Pmo. 4. CneXTpli onrasecsoro norJIolltemm O,I?t-Horo pacrsopa 1IK :a M8

TM8HXJIOpK,D;e (a) :.1- nocae 06.nyqeHWI K-RBanT8MI!, D =:42 Rl"p, 

2 - nocze OOJry-qeH:wi HOH8MlI 16N, (J)lt'l4.IOIO CM-2, ])~ 50 !tI'p, 

3 - rrOC~8 00~8H~ EOH8MD I29X8 , m=5,5.I09~~-2.]) =71 Rrp. 
B Ratiec'l'Bs ocpastra cpaBH8HiIJI 1I0nOJIbS03aJIll pacraop 

!J	 ~eod~eHHoro TIK. 
CnaRTpH OIlTRtieCKOrO noraoaeaaa ill\-IlJI8mm (o) :3.i.oxo~HoA (I) .. 

0()JXYQ8HHOI liIOH8Mll I5N, m~4.IOIOcM-2, )):;: 50 KI'p (2); ~6JJY'

-qeHHoil JIlOHaMH 129Xe " e-s.7.109CM-2 •] =125 Krp (3). 

n09TOlq B HeM B03M01ltH0 06paaOB8Hl'[e CIIWTHX C'l'pYKTY.P, BRJIiJlltm.IUIX 

~ cedH nenOllKH ms HSCKO~RHX nocn8~oB8TeJIDHO coe~SHHHX apOMa

TJiltlSCltWC KOJI8n;. 

O'l'M8TEM, 'qTO pocr xapaKT8paCTRtlSOROI BJISROCTR o6Jij"lsmoro 

BOH8MH RC8HOHS IlK a:8'tlBHae'l'CH npIli OOJI8e lmSImX @meacax, Hel:eJm 

B ~ae rr3T~. EM80Te c T8M nOn8p8'tlHHe paaMepa '1'p8KOB RC8HOB~ 

:a 8TEX nOJmMepax O,llHHaKOBl:l, 'Kal( 0JI8.IJYeT aa 8H8JlHaa SaBHClIMOoTe1t 

d~(t). HeT Talat8 ccaosaaaã noaerars, 'qTQ P8JUla~OHI:l0-xm.mq80Kd 

:amtO,;o; OIl1W38HIr1Sl :a nK Bmne, -qeM 13 II~. B8pOHTHO, CMe~8W18 ~ 
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3ap~OB B Cep~eBHHe ~eKa H H30UTOK OTpnQ8Te~HUX Sap~OB 

sa paCCTOHHRffX, COOTB8TCTBYIDmHX ~HaM rrpooera ~e~Ta-a~eKTpO

BOB.	 Ky~OHoBcKOe B3a~MO~8nCTBHe rrpHBO~T K paCTanxnB8HKD 

nO~OmHTe~bHHX nOHOB, COCTaBnHIDmnx cepnneBHHY ~eK8, (HOHHHa 

BSpl:!B (18]). KuHeT.rrqeCKa~ aaepraa pacTamClifBaIDI.qIDCCJi HOHOE Ol:lc'rpo 

npeBp~aeTCJi B KORedaTe~HYID 8HeprHID pemeTEM B npouecc8 HOH

• aTOMHl:lX OTO~HOBeKB~ [I9]? ilocne~maH ~CCRnanaa Ko~e6aTe~Ho~ 

3HeprRR B OKO~OTpSKOBO~ od~acTH, rro-B~OMY. cnocOOCTBYST 

peRoMOllIHauaR p~RaHOB, oOpasoBBBIDHXCH no~ ~e~cTBHeM BTOpnqHHX 

8JIeKTpoHoB B OÓOJIO'tlKe TpSK8.. Iípoueccy peKoMORHB.IJ;liiH óRaronpWIT

CTByeT H BHCORaH ~OKaHbHaH KOHUeHTpaURa p~OB. Ms BHIDeCRa

BaRHOrO nCHO, 'liTO npH'tlHHH, BIlSHB~e rrpoCTI?aHC''PB8HH08 pa3~eJIeIme 

BJtTOB ~e cTpYKIJ;ID1 H CDllmaHIDI, He .fIBJISD)TOJi cneIJ,R<J)KqecRJ4MI!l ,'I{JlfI 

paCCU4BTpl!tBaeMOrO IIOJmMapa. llOSTOpq eOTecTBeHHO npe)1;IIOJI02iUlTb, 

~TO YCTaHo~eHHaa HaMR CTpYKTYPa TpeRa TH2eJIOrO HORa XapaRTepHa 

li wm .Iij>yrn nOJlHMepOB, B nepBYJ) O'liepeJtD apOMaTHl:JecKHX. 

A:BTOpH r.ny60lCO np1d8H8TeJn>H!ll llR~eMBKy' r ..H.IJIepOBY aa BImMa

aae K paõore , ABTOpJ:l 6J1aro,D,apsrl' O•.n.Ope.nOBJA8 H H.H.JKFrapma 

oa naMO~ B 8ROnapmM9HTa. 
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Anenb IT.~. H AP· 12-87-712 
803ACHCTBHC YCKOPCHH~X TR~en~X HOHOB Ha nonHKap6oHaT 

WccneAoaanucb paAHa~HOHHo-xHMH4eCKHe npo~ecc~ a nonuKap6oHaTHOH nneHKe, 
o6ny4eHHOH yCKOpeHH~MH HOHaMH aaoTa H KCeHOHa C 3HeprHeH OKOnO 1 H38/HyKnOH. 
Ann H3y4eHHR CTPYKTYP~ H paaMepoB TPeKOB 6~n HCnonb30BaH MeTOA XHMH4eCKOro 
TpaaneHHSI C OAHOBpeMeHH~ H3MepeHHeM 3neKTpH4eCKOH npOBOAHMOCTH nneHKH. Ha OC 
HOBaHHH CO!lOCTaBneHHR AaHH~X KOHAYKTOMeTpH4eCKHX, BHCK03HMeTpH4eCKHX H C!leKT
po$OTOMeTpH4eCKHX H3MepeHHH yCTaHOBneH0 1 4TO npH HOHHOM o6ny4eHHH B nonHKap-
6oHaTe OAHOBpeMeHHO !lPOHCXOART npo~ecc~ AeCTPYK~HH H CWHBaHHR. B cepA~eBHHe 
rpeKa AHaMerpoM HecKOnbKO HaHOMerpoB npeo6naAaeT AeCTPYK~HR. Ha paccroRHHRX 
5-30 HM OT TpaekTOPHH TR~enoro HOHa npORBnR~TCSI 3$$eKT~, CBR3aHH~e C o6paao
BaHHeM nonepe4H~X CBR3eH Me~AY MaKpOMOneKynaMH. B~CKa3aHO npeAnono~eHHe, 4TO 
yKa3aHHOe npocrpaHCTBeHHOe pacnpeAeneHHe aKTOB AeCTpyK~HH H CWHBaHHR MO~eT 
6~Tb xapaKrepH~M H AnR APYrHx nonHMepoe. 

Pa6ora e~nonHeHa a fla6oparopHH RAePH~x peaK~HH OWRW. 

OpenpHHT 061oenHHennoro HHCTHTYTB R.llepHblX HccnenoBBHHii- .ll:y6na 198 7 

nPnPAnn 0 r RAA&-tnrn;annnnt' 

Apel P.Yu. et al. 12-87-712 
The Effect of Accelerated Heavy Ions on Polycarbonate 

The radiation-chemical processes in polycarbonate film irradiated with 
nitrogen and xenon ions (energy ca. 1 HeV/nuc1eon) were Investigated. The 
method of chemical etching monitored by measuring the electrical conductivity 
of the film was used for the study of structure and size of tracks. Basing 
on the comparison of conductometric, spectrophotometric and viscosimetric 
data it has been found that under the ion-irradiation the processes of degra
dation and cross1 Inking occur simultaneously in polycarbonate. The degrada
tion predominates in the track core with a diameter of a few nanometers. The 
effects related to the formation of cross I Inks between macromolecular chains 
appear at the distances of 5-30 nm from the path of a heavy ion. The hypothe
sis Is suggested that such a distribution of the chain scission and cross I in
king events could be typical for other polymers . 

The investigation has been performed at the Laboratory of Nuclear 
Reactions, JINR. 
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