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Bonpoc 0 coxpaHHOCTH TpeKOB B_ TIOJJHMepH!lX TpeKOB!lX .JleTeKT6paX 
- -.-- .. <: .~- ,' .. - ' -~ -

HCCJJe,nyiOT B CB.H3H C HX HCTIOJ!b30BaHHeM B ,llJIHTeJJbH!lX 3KCTiepHMeHTaX 

' -. \·_._,. 

(HanpHMep, npH H3yqeHHH 3ap.H,nosoro H 3HepreTHqecKoro cneKTpa 

KOCMHqeCKHX JJyqe~) , a TaKJI<e B CB.H3H c He~6xo,n~MOCT~IO '6~~ee ,neTa~bHO, 

TIOHHTb CYTb ~H3HKO-XHMHqeCKHX TipOUeCCOB, onpe,neJJHIOmHX TpaBHMOCTb 

TpeKOB T.HlKeJJ!lX qaCTHU B :~-JJaCTHKaX (1-4).- llpH ',llJJHTeJJ;bHOM, xpaHeHHH 

,neTeKTopos MolKeT npoHcxo~~;b KaK yseJJH'mHHe,TaK H cli~~~HHe'cKopocTH 

TpaBJJeHHH JJaTeHTH!lX TpeKOB. POCT TpaBHMOCTH T~eKoi CB.H3aH C 

OKHCJJeHHeM npo,nyKTOB pacna,na TIOJJHMepa. CHHlKeHHe CKOpOCTH T~~BJJeHH.H 

( perpeccH.H TpeKoB l o6y~JJOBJJeHo qacTHqHbiM soc~~a~'oa.Iie,IiHeM lfcxonHo~ 

,CTpyKT'ypll 3a cqeT KaK· ~H3HqecKHX; TaK H XHMHqecKHX TipOUeCCOB ·. 

B HaCTO.Hm~R p~6oTe HCCJJe,ll~.B~~W-Tp\i~'i~~~~ TpeKOB TIOJIH3~~Jiefi'..: 
_¥ , ... , ,· :l ~ .. ~ • : , ; I 

Tepe~TaJJaTHOR (ll3T~) TIJJeHKe. KaK H3BeCTHO, TpeKH B ll3T~ ~TJI~~a!OTC.H 

xopomeR coxpaiiHocThiO. o611qHo s n3T~ Ha6'~1oi:tae;c.H nporpeccH.H TpeKoB .s 
. ' -' '•; ·.- rc.. .. ¥•,; 

neps!le HeCKOJJbKO He.neJJb xpaHeHH.H ,nocJJe ·o6JJyqeHHH, a ~PH ,riaJJbHe~me~ 

B!l,nep_lKKe ,lleTeKTOpOB CKOpOCTb TpaBJJeHH.H TpeKOB coxpaH.HeTc.H 

_:, .· ' " 

npaKTHqeCKH TIOCTO.HHHO~ [ 1. 5]. B JJHTepaType, o,nHaKo', OTCYTCTBYIOT 
,, ... 

,naHH!le 0 TIOBe,neHHH: TpeKOB B ll3T~ TIOCJJe ceHCH6HJJH3HpyiOmeR o6pa60TKH, 
• 1 •• ,. •• 

~ • i. 

KOTOpy!O npOBO,ll.HT C UeJJblO yJJyqmeHH.H 3ap.H,llOBOrO pa3pemeHH.H HJJH 
... . . .·' .; - ' :··_,,, ___ -':~.,;~.>+:'": -~"--·:'>·.··i::·.·~i-'"'' ;-':_,; .. ·;-~ 

CHHlKem~H,,;~?pora p~r.H_CTpaUHH .. ll~.J!b llaCTOHIUe~ pa60T!l [- HCCJJe,llOBaTb 
' "' ... ' ' •. . " i 

coxpaHHOCTb, TpeKOB TIOCJJe ceHCH6HJJH3aUHH, npoBO,llHMOR, pa3JJHqH!lMH' 
; ' .· - . ·-·:.; . 

MeTo,na~!H. ·,;;: 

U3TCl> - TIJJeHKY. TOJJmHHOR 10 MKM o6nyqHJIH B 1978 ro,ny HOHaMH 

KCeHOHa C 3HeprHeR OKOJIO . 1 M3B/a .e ~i.!? ·~~~~b.· o6,ny~eHH!lX' b6pa3uos' 
I . 

611na ):IOTIOllHHTellbHO 

OTIHCaHO B [5). 

o6pa6oTaHa y JlbTpa~HOJ!eTOB!lM H'3nyqeHHeM1 KaK 
I 

06nyqeHH!le o6pa3U!l xpaHHJIH dpH ioMHaTHOR 

... 'UAtlsK1Hi.,l1UICII'rJr.·l 
~ II«Jw.IDII .. 

. ~~O~T=EH==·~·~·~================== 



TeMnepaType B .o6U'IHHX ycnOBHHX, TpasneHHe nepHO~H'IeCKH. npOBO~HnH Ha 

npOTHXeHHH ~eCHTH neT. llpH nOMOIIIH KOH~YKTOMeTpH'IeCKOrO MeTO~a 

H3MepHnH TeMnepaTypHyJO 3aBHCHMOCTb CKOpOCTH TpasneHHH TpeKOB, a 

TRK:Z:e ,!lHaMeTp H36HpaTenbHO TpaBHMOro KaHana [6]. Eme O,!lHH Ha6op 

o6pa3UOB nocne .necHT~ neT xpaHeHHH 6un no.nseprnyT ceHcH6HnH3aUHH 

pacTBOpHTeneM no MeTO.IlY, onHCRHHOMY B [7]: nneHKH o6pa6aTHBanHCb 

,!lHMeTHn~opMaMH,!lOM (.llM<IlA) npH 
0 ' 

70 ""'' B 
Te'!eHHe 5 MHHyT, nocne qero 

npOMUBan.HCb BO,!lOl\ H xpaHHlJHCb Ha B03,!lyxe. flOBe,!leHHe TpeKOB npH 

TpaBneHHK npocneXHBanocb Ha npOTHJKeHHH HeCKOnbKHX MeCHUeB nocne 

o6pa60TKH ,neTeKTOpOB B .llM<IlA. 

Ha pHC.. 1 . H306paJKeHU H3Mepe.HHUe KOH.IlYKTOMeTpH'IeCKHM MeTO,!lOM 

3aBHCHMOCTH 3~eKTHBHOrO ,!lHaMeTpa nap OT Bpe¥eHH TpaBneHHH o6pa3UOB. 

C pa3nH'IHOR np~.IlUCTOpHeR. 3KcnepHMeHTanbime ~aHHUe CBH,!leTenbCTBYJOT 

0 BUCOKO!\ CTa6HnbHOCTH naTeHTHOrO TpeKa B fl3T<Il. o6nyqennue 

Y<l>-CBeTOM H xpaHHBIIIH,eCH B Te'!eHHe ,nnHTenbHOrO cpoKa ,neTeKTOpU He . :., -

/ 

o6napyxHBaJOT perpeccHH; Hanp~THB, HMeeTCH TeH~eHUHH• HeKOTOporo 

CKOpOCTH ysenH'IeHHH 
;:· ~-"~ .. 

noHBneHHH CKB03HHX 
'~ 

KpHBHX d (t) 
' 3~;:·~· 

.naeT 

.; 

TpasneHHH TpeKOB, onpe.nenHeMoR 
:- .·n' ·:J: .,- , -· -

nap B nnenKe. HaqanbHUR 6ucTpuR 

HH~OpMaUHJO 0 pa3Mepe pa3pyllleHHOR 

H3 BpeMeHH 

yqacTOK Ha 

o6nacni B 

cep.nueBHHe, TpeKa. 3TOT pa3Mep coxpaHHeTCH nocTOHHHHM B npe,nenax 
!\ : .. / .. ::_ -. ;-. 

T.e. TpeK (H36HpaTenbHO TpaBHMaR 30Ha) 
TO'IHOCTH ::~fMep~~~~R, 

l ,:.· ·, )" 

He 

"pac.~nuBaeTCR". B pe3ynbTaTe ,!lH~~Y3HH. AHanorH'IHUe 3KCnepHMeHTH C 

nonHKap6oHaTHOR nneHKOR "MaKpO~Onb", o6JiyqeHHOil:.Y<Il-H3ny'leHHeM,· ,nanH 

COBepllleH~O .npyrHe pe3yJlbTaTU: nocne ro.na xpaneHHR : o6pa3UOB' 

·.~l~!i~::},.:/. -~ : :· . ' - .,, .. 
KOH.IlYKTOMeTpH'IeCKHe KpHBUe cymeCTBeHHO H3MeHHnHcb·. BpeMsi' CKB03HOrO 

. . 
TpaBneHHH, perHcTpHpyeMOe no.noRBneHHJ0 .. 3.rieKTpH'IeCKOil: npoBO,!lHMOCTH, 

; ~ ~;:' "' . :" {"!:. 
Y<l>-o6Ji.yqenHe. · qacTH'IHO ... 

ysenH'IHnOCb B HeCKOnbKO pa3: flOBTOpHoe 

· BOCCTaHaBnHBaeT TpaBHMOCTb TpeKOB B nOJlHKap6oHaTe. 3TO 03HaqaeT, 

'ITO perp~CCHR TpeKOB B iiOnHKapfionaTe MO:Z:eT' 6HTI:; CBR~ami. C o6paTHMHMH 

··. 
~ ·. 

~ '' 
.,~ ... ,. .. , _____ .............. ..._---
!~1f~~~:.:.\i ~ ~~'!! :,.,&,; ~,.1~ :t~·r ~~ ;~ 
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PHC. 1. 3~~KTHBHHfi ,nHaMeTp nap d m . 3~ 
KaK ~YHKUHH BpeMeHH 

TpasneHHH B 0,1 N NaOH npH 80°: 

a.- fl_3Tcl>-nneHKa TOJllliHHOl\ 10 MKM o6ny'leHa·HOHaMJ:I KCeHOHa, B asrycTe 

1978 ro~a. o6nyqena ynbTpa~HoneTOBUM cseTOM B ceHTH6pe 1978 ro.na ·H 
c ··, • • • • ., •• 

npoTpasneHa npH O,!lHOBpeMeHHOM'H3MepeHHH 3neKTpH'IeCKOR npoBO,!lHMOCTH 
. . ... '\ ' :,,-, -. . . . ' ' 

~6pa3Ua B ~espane 1980 ro.na (1), ,Mae 1982 ro~a (2), ~espane 1988 

ro.na ( 3); 

6 - fl3T<l> -nneHKa '}:OcTa~aH" TOJlUlHHOl\ 's MKM o6nyqeHa. HOHaMH KCeHOHa, 

nocne, qeTupex .nne!\ ( 1 l H nonyTopa neT ( 2 l xpaHeHHH na B03~yxe 

o6nyqena ynbTpa~HQJleTOBUM CBeTOM H nenocpe~cTBeHHO· nocne 

Y<l>-::~Kcno3HUHH npoTpasnena. 

. ·XHMH'IeCKHMH npoueccaMH, nanpHMep, o6pa30BaHHeM H pacnanoM 

nepeKH,CHUX. coe~HHeHHl\,· pa,!lHKanOB H "f~ n. 

• TeMilepaTypHRR 3aBHCHMOCTb , CK,OPOCTH TpaB!!eHHH , :TpeK.OB nocne 

·.,nnHTenbHoro · ·xpaneHHH . coxpaHHeT npeJKHJOJO . ~OPMY.• ·, y a6conJOTHUe -xe 

3 



~. ~-'·• 

sHa'leHiUI eKopoeTH 'TpaBJJeHIUI ~ npH ',Beex TeMnepaTypaX HeeKOJibKO BbiWB 
. . ' .._ 

.liJill eTaporo o6pa3ua (pHe.2). HaKJJOH 3aBHe,HMOeTefi lgVT(1/T) 

onpe)leJJl!eTell 3cp¢eKTRBHOfi 3HeprHefi aKTRBaUHH npoueeea TpaBJJeHHll. 

gqxpeKTRBHall,. 3HeprRll aKTRBa_URR .npoueeea :yaBJJeH.RH TpeKOB KeeHOHa, 

KaK BHJlHO · H3 pRe. 2,. BbiWe 3C!JC!JeKTRBHOfi 3Hepr~H npoueeea TpaBJJeHRll 

+ ' 
noJJRMepa. OHa eoeTaBJJlleT BeJJH'IRHY 91-2 Kn~/MOJib R He ,MeHlleTell qepe3 

1 o ne_T xpaHeHRll .neTeKTopa. 
,.J 

coaepweHHO RHall KapTRHa Ha6JJJO)laeTell B enyqae o6pasuoa, 

ceHCH6RJJR3HpOBaHHbiX B03)lefieTBR~M paeTBOpRTeJJl!. KaK BH)lHO H3 

epaBHeHHll pRC.2 H pH C. 3, o6pa60TKa ll3TQ .; .llRMeTHJJC!JOpMaMR.IlOM pe3KO 
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P~c. 2. TeMnepaTypHall 3aBReHMOCTb eKOpOCTH ~TpaBJJeHRll TpeKOB 

( 1, 2) H eK'opOCTR TpaBJieHRll noBepXHOCTH nJJeHKR,d 3) B appeHRy'CoBeKRX . . 
Koop.IIHHaTax. n::JT<I> -nneHKa o6nyqema' •RoHaMw. KeeHoHa: a aaryeTe 1978 

ro.IIa~ TeMiJepaTypHaH. 3aBRCRMOCTb R3MepeHa B. cpeapane .1979 ro)la ( 1, 3) 

H B HOll6pe 1989 ro)la (2). TpaBJJeHRe npOBO.IlRJIOCb B 6 N NaOH. 
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PHC. 3. TeMnepaTypHall 3aBReRMOCTb CKOpOeTH TpaBneHRll TpeKOB B 

' , • ',~. • 
0 ~ •." .... :: • ; I , 1 ; ~ 

appeHHyeoBeKHX KOOp.llRHaTa}{ itnll ll3T<ll -nJieHKH, o6Jiy'leHH~fi :,:~OHaMR 

_K(;eHc;>Ha __ a. aaryc:Te 197~ rona: 

. ;-: ·. nneHKa o6nyqena Y<ll-cBeToM B . c:eHTll6pe 1978 ro.na, o6pa6oTaHa nM<llA 
• . ... '·' •·.' ·' ,1.'\ ·. . ., ·: -: 

B 1989, ro.ny, .. TpaaneHHe npoBOJlRJIOCb ~:•.Te'!eHRe nepawx ' 12 .nHefi nocne 

o6pa60TKH nMQA; ; .:::· 

2 -, nneHKa c aHanorR.'IHOfi npeJlbiCTopRe~, TpaaneHRe npo.~o)lHJI,~C~ '~.epe3 

7-9 Meel!uea noene. o6pa6oTKR' nM<I>A;., 

. ·3. - nneHKa He o6ny'leHa Y~-cBeToM,. o6pa6oTaHa , nM<I>A B 19S9 ro)ly, 

.Tpaane~Re npoBOJlRJJOCb qepe3: 12-20 .nuen nocne, o6pa6oTKH nM<I>A; ... ' .. . ,. ,, 

4 - nneHKa c aHanorR'IHOfi npeJlbiCTopRefi, ,TpaaneHHe npoBO.IlRJIOCb qepe3 ' . . . ~ . '' . . . ' ... 

:6 :Meel!UeB ·nocne o6pa6oTKR ,nM<I>A. · r:·-

'"TpaBJJeHRe npoBO.IlHJ!Oeb B 6 N NaOH. lliTpH~OBOfi JJHHHefi . noKa3aHa 
i ' 

':TeMnepaTypHall 3aBHeHMOCTb eKopOCTR, TpaJjJieHRll HOBepXHOCTH .lleTeKTOpa 

(eM. pRe. 2), 
' l 

.5 



yseJIH'IHBaeT CKOpOCTb _ TpaBJieHHH -TpeKOB H, MeHHeT · 3aBHCHMOCTb VT OT 

' 
TeMrrepaTypU; llpH XpaHeHHH C9HCH6HJIH3HpOBaHHUX, o6pa3UOB, anHaKO, 

rrpoHCXOnHT 6UCTpaH . pe_rpeCCHH TpeKOB, B pe3yJibTaTe ,-'!era 3aBHCHMOCTH 

lgVT(l/T} CTaHOBHTCH ·, 6n~3KHMH K TaKOBOR n~H'. o6pa3UOB,. He 

o6pa60TaHHUX paCTBOpHTeJieM. TeMrrepaTypHUe 3aBHCHMOCTH 2, 3 H 4, 

H306paJKeHHUe Ha pH C. 3, CITpHMJIHIOTCH B . appeHHYCOBCKHX xoopnHHaTaX. 

JlnH HHX, KaK JierKO ycTaHOBHTb 'H3 HaKJIO_Ha arrrrpaKCHMHpyiO!IlHX rrpHMUX, 
,..~ 

3!p!p9KTHBHaH 3HeprHH aKTHBaUHH HeCKOJ!bKO M9Hbme, '19M B CJiy'!ae He 

o6pa6oTaHHUX pa~TBOpHTeJieM 'n~:e~TOpOB (HarrpHMep, 74~1 If 

78~4 KJllK/MOJ!b nJIH 3aBHCHMOCT9H 2 H 4 COOTB9TCTB9HHO). CHHlK9HHe 

3!p!peKTHBHOH 3'HeprHH aKTHBaUHH TpaBJieHHH TpeKOB xapaxTepHaH 

oco6eHHOCTb MeTana C9HCH6HJIH3aUHH paCTBOpHTeJieM. liTo ·xacaeTcH 

KpHBOH 1 Ha pHc.3, TO, BepOHTHee BCero, OHa He rrpencTaBJIHeT C060H 

HCTHHHYIO TeMrrepaTyp~yiO 3aBHCHMOCTb ; CKOpOCTH 
I . 

TpaBJieHHH TpeKOB, 

ITOCKOJ!bKY rrpH ITOBUW9HHRX TeMrrepaTypax CBeJKeo6pa6oTaHHUe TpeKH 

'!aCTH'IHO peJiaKCHpyiOT HerrocpenCTB9HHO BO BpeMH OITUTa '( B rrpouecce 

-~pensapHTeJibHaro rrporpesa nepen TpasneHHeM). 

Ha pHe, 4 ITOKa3aHO H3M9H9HHe BpeMeHH 'CKB03Haro TpaBJI9HHH' fi:H<Il 

ITJieHOK ' ( T.'e. B9JIH'IHHU 1 o6paTHO ' ITpOITOpUHOHaJibHOH CKOpOCTH TpaBJI9HHH 

TpeKOB) B iip'ouecce xpaH~HHH Ha ·so3nyxe rrocne o6pa60TKH 

paCTBOpHTeJieM. 3Ha'IHT9JibHUe H3M9H9HHH rrpoHcxonHT B '··Te'!eHHe 

HeCKOJ!bKHX rrepBUX HeneJib xpaHeHHH ' o6pa3~0B. BalKHO OTMeTHTb, 'ITO 

perpeCCHH ceHCH6HJIH3HpOBaHHbiX pacts'opHT.eJieM TpeKQB HOCHT o6paTHMUH 

xapaxTep. llOBTOpHaH o6pa6oTxa: neTeKTOpl! nHM9THJI!pOpMaMHnOM 

BOCCTaHaBJIHBaeT CKOpOCTb. TpaBJI9HHH TpeKOB naJKe no. 6oJiee ,BHCOKOrO 

iHa'!eH~~.;~eM 6uno'nony'leHo rrocne rrepaoB o6pa6oTKH (eM. pHc.4). B 

TO liCe BpeMH ITOBTOpHa~ o6pa60TKa ~~-H3JIY'I9HHeM C9HCH6HJIH3HpOBaHHOrO 

. pacTBopHTeJieM If COCTaplfBmeroCH o6pa3Ua He rrpHBOnHT K' .HOBOMY 

YB9JIIf'leHJfiO- CKOpOCTif'' TpaBJieHiiH. · 3TO o6'bHCHH9TCH TeM, . , '!To;· •rrpH 

·,~ 

6 

'' 

·1 

o6pa60TKe paCTBOpliTeJieM H3 TpeKOB . ynaJIHIOTCH rrponyKTU panHOJIH3a, 

'IYBCTBHTeJibHUe K !pOTOOKifCJieHifiO. 

llpencTaBJI9HHUe Ha pHc. 4 pe3yJibTaTU ITOKa3UBaiOT, 'ITO o6pa60TKa 

paCTBOpHTeneM rrepesonHT ITOJIHMep B 06JiaCTH Tpexa B HepaBHOB9CHOe 

COCTOHHHe, KOTOpoe OTHOCHTSJ!bHO 6UCTpO peJiaKCHpyeT. B OTCYTCTBHe 

KOHTaKTa neTSKTapa C C9HCH6H~H3HpyiO!IlHM areHTOM. llpOHCXOnH!IlHe rrpH 

3TOM npOUSCCU, ITO-BHnHMOMY, He' CBH3aHU C KaKHMH-JIH60 XHMH'ISCKHMH 

a o6ycJIOBJI9HU !pH3H'I9CKHMH 3_1Jl!peKTaMH. cxopee acero, npespameHHHMH, 
~ ' ;.· 

rrpoHcxon~T yseJIH'IeHHe cso6onHoro o6'beMa. B Tpexax npH o6pa6~TKe 

paciaopHTeJieM . H nocnenyiOmee era yMeHbmeHHe rrpH xpaHeHHH TI3T~ 

,llBTSKTOpOB, a TaKJKe rrepeopHeHT~UHH ITOJIHpHUX rpynn ITOJIHMepHUX 

MOJISKYJI B 06JiaCTH Tpexa. 

llposeneHHHe 3KCnepHM9HTU ITOKa3aJIH, 'ITO CTa6HJibHOCTb Tp9KOB 

3aBHCUT He ,TOJ!bKO OT BHna llOJIHMSpH!JrO neTeKTOpa If YCJIOBHH _ero 

xpaHeHHH 1 HO H OT cnoco6a CeHCH6HJ!It3HpyiO!Il9H o6pa60TKH, llpH'ISM 

ITOCJienHHH !paKTOp MOJKeT OKa3UBaTb 0'19Hb CHJ!bHOe BJIHHHHe. ', 

tb. 
MI.IH 

5 

4 

3 

2 

00 500 1000 

l 

1500 
-1", y 

2000 2500 

PHC. 4. BpeMH CKB03HOro TpaBJISHHH TpeKOB B ll3Tel> -nJieHKe KaK 
•· ' ., ' ;- - - ·,; ' - 0 -

llJYHKUHH speMeHH xpaHeHHH nocne o6pa6oTKH JIM<IlA. TpasneHHe npH 42 B 

6 N NaOH. CTpeJIKOH yxa3aH MOMeni nosTopnoR o6pa6oTKH pacTaopHTeJieM. 
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Anellb n.IO. -
Perpecci!IA TpeKoB B nollli13TiillleHTepeqnallaT• 
noc11e ceHcl!161!1111!13aU111111 pa311111'lHbiMII1 MeToAa 

V!CClleAOBalllil COXpaHHOCTb TpeKOB no1 
~eToAaMIII (Y<I>-o6lly'leHI!Ie 111 o6pa6oTKa 1 
peqnallaTHoi1 nneHKe, o6lly'leHHOi1 I!IOt 
1 M38/a.e.M. 06Hapy>Kiilllli1, ,'ITO noclle o6pa 
noclleAytOii\ero xpaHeHI!IA Ae:reKTopa npo111c: 
B TO speMA .KaK noc11e Y<l>-o6ny'leHI!IA TpeKI 

P~GoTa BblnOllHeHa B na6opaTOpli11!1 AAer 

'\ 

llpenpHHT_06'be,D;HHEHHOrO HHCTHTyTa R,li;E 

nepeBOA asTOpa 

Apel P.Yu. 
Track -Regression Effects in Polyethyleneten 
after Sensibilization by Different Methods, 

The· aging effect for tracks in polyethyl• 
1 MeV /amu ·xenon ·ions· was investigated a 
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storage of the detector, whereasafter the I 
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