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HBJieHHe_ cnoHraHuoro AeJieHHH aAep ns nsouepuoro cocroaHna, 

orKpHroe B 1962 roJIY B Ha6oparopnn HAepumc peaxnHtt OIDili 

C.M.IlOJIHKaHOBI:nl n Ap. III, AO-uacroSUllero BpeueuH Bli3liBaer 60Jib

mott ~urepec KaK axcnepmLenraropoB, raK n reoperHKoB. 

Sro o6~HCHHerca rew, qro pHA nsyqeHHllX CBOllCTB CilOHTaHHO 

A8JIHIIIIDCCH naouepoB YKa3liBaer Ha HX H806liqHYD npnpo,Jzy": 

1) P83XOe yBeJinqeune BepOHTHOCTH cnoHraHHoro A8JI8HHH 

(AO 1030 pas no cpaBHBHHD co cnoHraHHW AeneHneu ns OCHOBHoro 

COCTOHHHH)~ 
I 

2) Orcyrcune 3aBHCHl,IOCTH nsouepHoro OTHOmeHHH or BHOCH-

uoro B HAPO uoueHTa, qro He xapaKrepHo AXH o6HqHliX nsowepoB, n 

CHJlbHM 3aBHCHMOCTb aroro OTHOmeHHH OT 3Heprnn B036YJ:A8HHH. 

IlOCJI8AH88 MOJ:HO npOCJI8AH:rb Ha npHuepe cnouraHHOA8JIHD18roca 
2421/m, o6~3YDUleroca B peaxnHax, nporeKaD111nx 11epes cocraBHoe 

HApo, n·B npHMliXp8aKnUX. 

3) Kopp8JIH~HH ,ceqeHWl o6pa30BaHHSI H30Mepa H C8118HHH A8-

JI8HHH. 

IlepeqncJieHHlie CBOICTB8. roBopar O CJIOJ:HOtt crpyKrype 6apb

epa A8JI8HHH. Pacqerli B.M~CrpyrHHCKOrO / 2/ AJIH HA8P rutTHHH,JtHOll 

06JiaCTH C yqerOK 060JIOqequoB nonpaBKH K J:HA;OKWI8JibHOuY KJiaCCH

qecKOuY 6apnepy noxasuBawr, qro B·aHeprnn A84l<>puannn HAPa npoaB

JIHetca Bropott MHHHMYM npn A84l<>puanHH., B 2 - ·2, 5 pasa 6oJinwett 

paBHOB8CHOtt, (pHc. I)• RBasncrannouapuue COCTOH.HHa', . B03HHK8.DIIIH8 

BO Bropon aue, uoryr 6urb npnqHHott cy111ecrB0Baana cnonraHHO AeJia

lllHXCS nsouepoB, xoropue nurepnpereyyvrca xax nsouepu 4i<>pw. 

OcnoBaoe cocroSHHe s,1tpa cBa:suBaetca ·· c nepBw 11muwyMow. noreunn

MbHliB 6apbep, pa3A8Jla:DIIIHI OCHOBHOe H H30Mepuoe COCTOHHHH 

(H30M8PHH 4i<>pw) npenarcrByer J' -pacna,Jty B OCHOBH08 COCTOHHH8. 
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Eo.nee ll03,ltHHe BlillHCJieHHH UaHra H lIHJILCOHa / 3/ )VIH HettrpOHo

n;ecpHUHrHHX pe.n;1toseMe.nLHwc H.Jtep 00 H3, 82 Pih 84 Po, 86 Rn, 

88 Ro H 90 . Th rane ~OKa3MH ,1tByropOyv crpyKrypy Oap1,ep~ .ite_ne~ 

HHH. B.B.IlamiteBHll 141 B CBOHX pacqerax 0Clo11011et1HWC nonpaBOK
1 

' ~ 

,ltnH H,ltep c l ? 80 orMe:iiaer, tiro Bropon MHHHMYM onerJIHBO .noKa-
. ; ' . . . !· 

.JIH30BaH oO.nacnv 3Ha11eHHtt: 80 ~ Z ~ 92 H .ltBYWI o011acrn1rn N : 

IIO ~ N ~ 126 H IJ6 ~ N ~. !56. D oO.nacrH H,ltep c ueHrpo'M 

2 =86 HaH0011ee tie:rito npoHBJinercn Bro port MHHHJLYM ,n;11n n,n;pa 204R n , 

pacno.noxeH OH Ha 7-8 MaB Bllme nepBoro. 

ooooman pe3y111,raru Blit1Hc11eHHR Oap1,epoB ,n;eneHHH .lVIH 11erKHX 

H,1tep, MOXHO c,n;enarL 36.KJIDtieHHe, tiro B aroR o011acrH·cocronHHH 

H30MepoB qiopM!i, BeponrHo, Oy,n;yr Oo11ee npe,n;pacnonoxeH!i K npoHHUa

eMocrH tiepe3 MM!iR BHyrpeHHHR Oap~ep C ·llOCJie,ltyDmHM .r -pacna,n;OM 

B OCHOBHoe COCTOIIHHe, tieM It ,1teneHHD _tiepes otieHL OOJILmOR BHemHHR 

Oap1,ep. 

0.itHaKO aro He HCKJIDtiaer cJiaOoR BerBH ,lteJieHHH, llOCKO.nLity 

f-pacna,n; HBJIHercn Oo11ee Me)VIeHHW npoueccoM no cpaBHeHHD c ,1te-

11eHHe11. 

B03MOXHO, qro BHemHHR Oap1,ep nepeoueHHBaercn H3-3a He.itoc-
' raroirnon rQtiHocrH napaMerpoB, no.noxeaHwc B. ocHony pac11eroB, 

noarou:y npe,n;craBJinvr ocoO!iR HHrepec noHCKH cnoHraHHO .itennmmccn 

H30llepoB B o011acrH 11erKHX n.itep. IlOCKOJILKY TtutHe 

H30,Mep!i HHTepnperHpYDTCH Kalt OCHOBHOe COCTOHHHe BO BTopoR Hile, 

cymecrBOBaHHe HX ll03BOnHJIO Oil C)teJiarL 3aKJIDtleHHe O peanLHOR 

crpy1trype Oap1,epa ,n;e11eHHJ1. Ilepnue yxasaHHH Ha cymecrBonaHHe 

H3oMepoB cpopM!i B oO.nacrH n.1tep c l = 66 H c =84 O!inH c,11;e11aau 
B 3ltCnepl!lleHTax ,b:.AJie1tcaH,11;epa / 5/ H Ilerepa / 6/ • . 
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JT.,x. AJieKCaH.icep np11 OdJiytieHHH MIDneHelt B mnpoKOM ,lll1aIIa30He 

Z. 11 A oT I:i8Ba ,ll;o 209 8 i TJillteJiill.ln 110Hrum OT IIB .Ito 19 F c 

:JHeprnen OT IQ J.l:lB/HyKJI • 11 MOHLme HadJIIO,ll;aJI OCKOJlKH sanaS,llUBaIO:

li!OfO ,lleJiemrn na CJIIO,lllIHIJX 11 nJiaCTHKOBUX )leTeKTOpax C cetieHH/IMH 

IIOpil)lKcl. IO Md ll npeueurum l!CH3HH B odJiaCTl1 HaHoceKJH.ll;. IleTepoM 

dLIJI Hali,lleH cnonTanuo ,ll;OJlfllllllllC.ll H30Mep C nepHO)tOM ITOJiypacna.n.a 

3 ncei-: B peaKUHn I 59T6 + 14/1/. Ilpn STOM dllJI ncnoJ11,soaa11 miacrnKo

Bhllt ,ll;8T8KTOp. 

:teJII,D 11aCTOJllll8il padOTll JIBJI.IIJll1CI, ITOHCKl1 CITOHTaHHO ,ll;811JllllIDC

CJI H30Mepuux COCTOHHHM_ C uauoceKYH.ll;HllM11 BpeMeHaMl1 l!tl13Hl1 B m11po

ICOil OdJIUCTH .ll.ll;ep KaK aKTlfHH.ll;Hllx, TUK 11 donee 11erKIDC 3JieMeHTOB. 

AJlll 3TOro HCITOJIL30BaJIHCI, Tlll!C8JIUe· 1.morosap.ll,lll!lie. 1101111, ycKopeHHUe 

ua Tp0X110Tp0BOM UHKJIOTPOHe 'naCiopaTOp11H JI)le.pHLIX peaKIU!il OUHH. 

fiJiaro.ll;apJI MuorooCipasIDJ pea1tu11n, nus11naeMux TJil!teJillMH Houa1.m, B 

O,ll;HOM OdJiyqe1111n MO:KHO ITOJIYt!HTI, ,ll;0CJITKH 1130TOilOB C pa31111t!Hb!Ml1 

Mac co Bb!MH t!HCJlaMl1. 3To odJierqaeT IlOHCKH -HOBoro JIBJIOHHJI, KOr,ll;a 

He CTaBHTCJI aonpoc O TOt!HOf! H)t8HTUCI>11Kau1111 1130TOITOB • 

JT.,uccepTaUl1JI COCTOHT H3 BB0,ll;0HHJI, t!CTLlpex rJiaB H saKJIJOt10HHJI. 

B nepBOM rnaBe OllHChIBaeTC/1 3KCnep11MeHTaJII,llrul U8TO,ll;HKa. 

HCXO,ll;/1 113 uenelt. padOTli, l!Ll Blldpan11 M0TO,ll;HKY BpeMeHH 

npoJieTa C HCITOJIL30Bau11eM ,ll;l13Jl0KTPHt10CKHX ,l{eTeKTopoB. Cxeua 3K

cnepm,eHTaJII,HOil ycTauoaKH npe,llcTaBneua ua p11c. 2. 

Ko1111mrnpoaa11HL1tt ITYt!OK Tillt0JlliX HOHOB nona,n,aeT Ha MHIIl0HI,, 

no11emeHHYD B cneUHaJII,HJIJ KacceTy, KOTopaJI 0,llHOBpeMeHHO CJIYl!tRT 

.ltJIJI OTBO,lla TenJia. BudHTlie JI,llpa OT,llat111, npoJieTeB HeKOTopoe 

pacCTOJIHHe, 3aBHCJilllee OT Bpe11eu11 l!tll3Hl1 H30M0pHoro COCTOJIHIDI H 

OT CKOpOCTH JI,llpa OT,l{at111, pacna,n,aDTCJI Ha ,llBa OCKOJIKa, KOJILU0Bhlll 
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Cxeua SKcnepm.1eHTa~ I - KOJIJ111Matop, 2 - Kacceta .ll;JIJI 

11nmemt, 3 - MHJJieHI,, 4 - KOJII,UOBOli ,ll;eTeKTOp (cJID,ll;a) 

OCKOJIKOB sana3,ll;llBai>ll!ero )l8Jl8Hl'lil,, 5 - CJID,ll;JIHOlt ,ll;eTeK

TOp OCKOJIKOB .I.U.'HOB8HHOr0.0 ,ll;8J18HHJI, 6 - KOJIJ18KTO}l 
,(' . ' . 

HOHIIOro TOKa. 
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)Ut3JieI,TPHtJC CKHl! ,JJ;eTeKTOpOM • MOllCeT Cll:lTL 3aper11crpnpoBaH TOJlLKO 

O)l~~ H3 OCKOJIKOB, KOTOpun JieTl!T B 38.,JJ;HDD IlOJIYC~epy. B3aIDJHOe 

pacnoJioxemrn Mmnem1 n ,JJ;eTexropa Clwro raKoe, 'lTO ocKOJIKH :urHo-· 

BeHHOro )leJieH:na He IlOila,JJ;aJIH Ha )leTeKTop. 

31JlqeKTHBHOCTl, pencrpannu 3KCnepHUeHTaJibHOtt YCTaHOBKH 

,JJ;OCTaTO'lHO BeJiruca (Clonee I%) ,JJ;Jia :naoMepoB c nepno,JJ;WlH noJiypacna

,JJ;a OT 0,2 )lO IOO HCeK. Ila,JJ;eHHe 3q$)KTl!BHOCTll npn ClOJil,DHX nepno

)lax nonypacna,JJ;a n3ouepnux a,JJ;ep MOXHO xo1meHcnpoBan, nocTaB:nB 

CClOpllHK SI)lep OT,JJ;atJl!. 

B03MOl!tllli8 HCTO'lHHKH cpcrna B Han!HX 3KCnep:m.1enrax onpe,JJ;eJiaDTCfl: 

l) co,JJ;el)lltaH:neJJ ypana D ,JJ;eTeKTope, 

2) pacceaHIIHMH HOHWlH H npo,JJ;yKT&!H lt,JJ;epHUX peaKn:nn. 
. . 

B KatJecTBe ,JJ;eTeKTopa MU HCilOJIL30BaJIH CJID,JJ;y~MYCKOBl!T C CO,ll;epxaHH-

eM ypaHa: 10-8 r/r. 
,·,;._., 

· B uecre pacnoJioAteH:na ,JJ;eTeKropa i3cer)l~ c_y11tecTByeT Henrpouuun 

tjio11, OClYCJIOBJICHHhlii MrHOBel!HJ:.ILI ,JJ;eJieHHeM a,JJ;ep .. Mrunenn, peaKI.IHflMH 
"i . 

B3a11Mo.Itei1crB11H nYtJKa co crenKm.tu rmuepu. I!oJI:n'leCTBO rpeKoB · 

"nu,JJ;ynnpoBauuoro" ,JJ;eJie11na npHMecen ypaua B. CJID)le ·onpe,JJ;enaeT HIDE

HDD rpamnO' ceqemtn, H3!.lepmm:x: B uameM aKcnepm,:eHre. q,onoBue 

onuru, npoBe,JJ;eHuue Ha HettTpOHHOM reHeparope HI'-200,noKa3ann, 'lTO 

'lHCJlO TpeKOB HH.ItYl.lllPOBaHIIOro )leJieHl!fl COOTBercrayer ceqeHH~ <.rn-34• 

)'.na YCTpaH8HHH ¢ona OT pacceaHHUX l'IOIIOB H npo,ll;YKTOB a,JJ;epHllX , 

peaKn:nn H80ClXO)lltllO Clwro IlO)tOClpan )lH3Jieiq:p:nqecKHii )leTeKTOp )lJlll 

)laHHL!X 3Kcnep1we11TOB, a TaKXe npoBeCTH HeKOTOp!ie MeTO)lH'leCKHe 

paapaClOTKH. 

Bo BT02on rnaBe OClOCHOBaHa HeOClXO,JJ;HMOCTl, HCilOJIL30BaHHll 

CJID,Jl;flllhlX ,JJ;eTBKTOPOB B Hamnx 3KCnepm,:eHTax, onncaH_ll MeTO)ltI'leCKHB 

paapa6oTKH, CBa3aHUlle c )lHCKpm.rnHanHen Ha CJID,JJ;e CJIB)lOB OCKOJIKOB 

)le.11emrn OT IIOHOB Ar, , Co..- , V /7, 8/. 
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.nnaneKTPWieCKHi1 ,lleTeKTOP xapaKre p1tayeT BOJIHtJHHa (d E /d x ) KPUT. 

/ 9/, OClJiaCTb perncrpal.lHH ,IteTBKTOPl,l JielltHT BUll!B, 3TOrO. 3Ha'lel!lrn • 

,UJia CJIDAU · (dEfd, )Kpn:r. = 13 Man/Mr/cu2. 3apaxe~Hue tJacrnnu, Ha

tJHHaa OT 1to110B Az. H c. Clon1,men uaccon",ocrnBJia10T iia CJIJO)\e npoTJI

aeumrn CJie)llI. Ilpm.teH8HHe Clonee HH3I\O'lYBCTBHt;BJibHUX )\CTeI,TOPOB, 

TaKHX K8.K Tonaa, .IlHOilCH)l, ar1tpHH H AP• /IO/ orpaUH'lBHO IIMl!'lHCM 

,JUICJIOKal{Hil H MaJILIMH IlJIOl!la,Jl;llMH OT)\BJILHllX o6pa31.10B. 

Ilccne)lOBMHCb ,JJ;Be aoaMo:ii:nocTn ycrpa11eum1 qiona o± 1tonoa Az, 

ca, V - cnaeloe rpaBJieHHe. H naClnparen&HUii orx1n-. CJiaCloe Tpaane

nne He )laer Bn,1un.rux peaynr..raroa. 
0 

Il36npaTeJILHUli OTJltl'lr npH TeimepaType (4IO;tl0 )c D TB'lBHHe 

6-8 qacoa nOJIHOCTbl!J ucKJIDqaeT cpoH OT c;ie,JJ;on· HOHOB. 40 llz., npit 

3TOM CJie,Jtll llOHOB Ca It V IWeDT t'f'-OpMy n1tpalllt)laJil,HblX yrnyelnennn 

,ll;JIHHO!l Men1,me, I,O - I, 5 !.IK, B T·o BpeMfl KaK OCKOJIKl1 )leJienna xapa.K

TBpH3YJOTClI mHpOKHM pacnpe,1~eJieHHBM ,ll;Jll1H rpeKOB OT 4 11K ,1(0° 9 MK C 

MaKCIDIYMOM D OClJiaCTH 7,5 MK. 

OTiimr B onncaunux YCJIOBHHX CHlllltaer nopor 'lYBCTBtITeJibHOCTH 

CJID,l{ll )tO 2 4 22. 3Tt!M r.lCTO)lOM MOllCHO IlOJIHOCTbD IICKJIIO'll'ITb !pOH 1 

oClyCJIOBJIBHHlllt HOHaMH llz anepnen 300 M3B, IlJIOTIIOCTl,10 )tO 1010 /c1i. 

TIOCKOJILKY npe,ll;IlOJiaraJIHCb 11011CKII cnonra1rno )lBJllll!lHXCJI H30MepOB 

B mHpOKOlt 06JiaCTH Mace II :meprHlt COCTaBHhlX a,llep, 'lT0611 ouem1u 

np0Cler1t, Ha.MU Clwrn npoBe,l(eHU KaJil!ClpoBO'lllbie OilLITbl C OCKOJII~al.!II 

urnoaeHHOro )lBJIBHIIH._IlyqOK HOIIOB 160 c 3Heprneii 137 Maanona)laJI 

na MHIIIB!ll, Ba llJIH AU TOnL~IIHOil 200 l.lKr/cM2 , pacnoirnireHHYJO IlO)l 

Y~JIOM 4,f' K llY'lKY. OCKOJIKH MrHoBenJioro ,IteiieHHJI perHCTpHpOBaJIHCl, 

cnD,JJ;HHUMH ,IteTeKTopau;, pacnoiro:iteHnUM11 no)l yrnarm oT 90° ,JJ;O rno0 
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K ny•my C ,m1TepBaJJOM I5°, B re0Me:rp1rn OITlilTOB no noHCKru.l cnoHTaH-

no .11enHL'\IDCCll n3011epoB. :6wm H3Mepeuu· 'pacnpe,1tencHHJI _no ,l\JIHHru,1 

rpeKOB OCKOJIKOB ,llenemm, neTJllllHX c pa3HOll :meprneR,.IVIJI o6eIDC 

1rnrae11eii., ~iieprna ocKonKoB Aenem1a a_ na6opaTopuon cnc:retie ttoop-

.lll!I!UT Clwm pacCtJHTUHa no 1tnHc1.ra:rnKe peaKUHH 

EfL = £1c/' A;/c£c ._ Zco5 Bc--/r-ll-,,-~--1-~ll-c-,l'-e-.. ,-£-le~'. 

£fl - :meprnn OCKOJIKa B Jia6opa~opHOH CHCTeMe K(!OMHHaT, 

E fc - :meprna ocKOJIKU a cncreMe, ne_HTpa JJ~cc, 

fc - 3Hcprnn 601.16ap.llnpy10meM qacTnnu, 

II f - uacca ocKOJIKa, 

lie - Macca KOMllflYHA-fl.llPii, '. 

II 6 - uacca dou6ap.11Mpy10men qacTnnu, 

0c - yron BWl0Tll. OCKOJIKa OTHOCHTB.JlbHO nyqKa B c.n.M. 

0K0.3aJIOCb, tJTO ,lla..:e CaJ.!LlC HH3K03HepreTHtJHhl8 OCKOJIKH .n.eneHHR B 

pemtnm1 137 na + 160, EocK = 20 M3B HMeDT nmpoKoe pacnpe,;~eJieHne 

,lJ,JIIIII TpeKOB, OT I, 5 l!It )10 4, 5 l!K c MaitCHMYMOM npn Tpex MHltpoHax. 

OcitOJIKV! ;i,eJJeIIHll B peaKtU-m [ 97/lu+ 160 V/MBDT npoderu B )\Hana3011e . . 
OT ;• .l\O 14 1,llt. 

n Tpeneii rJiaBe onucauu on11Tu. no noncKY cnonraH110 )\eJimnnx

cR H30MepoB C nanoceKyll,D,llllMH BpeMeHatrn l!CH3IIH B peaKUHllX C Tlll3:e

Jll11JV/ HOHUMlf )\Jill l!.l\ep O.KTl!Illf)illOll 06JiaCTH l1 HeitTpOHO,ne\lJUUHTHh!X 

PMKHX 3eueJib /II/• 

Tll](enue MHlllBHlt 'l.Jc. Tit _n DB U o6JIYtJaJIHCb uoHauu II13, 12c 
l1 160. Bo BCBX peaKUHRX uadJIIO.llaJICR BUXO.l\ OCKOJIKOB 3UIIU3)\UBaDlllero 

i;enemrn. )\JIR K6.l!CAOH KOl,ldl!IIUUIU! JJl1lli0Hb + T.flllCeJil:,it V/OH TpeK11, 3a

perncTpnpoBUHl!UB Ha· noBCPXHOCTH. )\eTeKTOpa, 061.1cpRJIHCb, T .e. 

H3Mepanaci, ,llJinHa npoelera, 11anpaBnemte :rpe1:a u ero nonol!Ceune 
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oTHoc11:re.'lbHO ny•rna. 3Haa nepeqncne11m10 xapaKTepuc:rmm :rpe1m, 

nyreM reo11eTpnqecKoro noc:rpoenun 1.1ox110 onpe',-;e:iu:rb TOtJKY pa3Bana 

COCTaBHoro ll)\pa, MeCTO B03HHKHOBeHHll OCKOJIKa •. llpn .3T011 peaJibl!Ufl 

llll1pUHa nyqKa HO HOB He JtJliTlJBaJiaCb • Onpe,D,eJllrn,; T1J.Kl;I,; odpU30M,-
• 

paccroa11ne, Koropoe npone:rano Jl,lJ,po OT)lUtJlt OT m11Uem1 Ao pacmua, 

CTpOltl,{ 3llBl1Clti.!OCTb tJHCJia OCKOJIKOB 3ana3,lll,[Bal!JJ{ero ,lJ,CJieHl!ll OT 

npoJICTHoro paccTORHHR, 3UTeM, YtJTR CKOpOCTb ll,llpa OT.l\UtJlt 11 3QX]'eK

TltBHOCTb pernc:rpan11n 11ameM 11e:ro,ll111tn, nony1meJ.1 .r.p1rny10 pacn8Jla, 

H3 Ko:ropoM auqncniieM nepno.n noJiypacna,n:a. Bee .namme no nsa11110,nciil

cTBHIO :ra:m:emi1lt IIOH + Tlll!:eJiall MHilIBHb npe,llCTUBJieHU B TadJIHUe I. 

)).nn HeKOTOPhlX coqe:rannl1 MltlllCHb + Tlll!CeJIL!l1 11011 11a6nro,n;aIOTCll 

,n;aa nepno,n;a noJiypacn8,lla. Ha11pmJep, MR peaKn11n DU U + 
12c np11 

3Hepr1111 l!OHOD 
12

c B4 M3B 11adJIIO,llae:rca 11_so11ep C nepl!O)laMl! . 20 HCeK 

n-2 nceK. !IepHO.l{ noJiypacn8,lla "-'20 HCCK OTHOCIITCR, Bepon:rno, K 

l!3BBCTH01.1y H30Mepy 243 C tfl ll2I, n,ile11r11(!)mu1pona1JH0My c T If;~= :x111cc1) 

a l130L!ep C TI/2 ~ ;( HCeK. !.IOlltHO OTHeCTlt K ;:iiupll /I:,/, 11MeJ01I1elzy . 

T112 = 4 HCeK. ·cno11Ta11110 ,neJiattnecll l!30Mep11, 11adnro.naeMue B ,n;pyrnx 

peaKn11ax c Tllxem11,111 1.rnme11mm1 np1111a.n;nexaT, no-Bll.l\l!MO!.IY, K_i1rnouepu11 

u - BK. Hl(enTlt['."•lll<aUHR 3THX 1130Mepo B B peai,nm1x C T Jl!{0JIID.III HOJl/i!.lll 

3a:rpy,n;Hl1T8Jlbll/i l!3-3U Mnoroo6pu31!8 npo,l\yKTOB peUKl\llll II II03TOl,IY 6y

,D,eT np0Be,ll;e11a B peaKUl!llX C nerKltJ.11! tJUCTIII\WAV/. 

0IIl1Tbl B OdJiaCTll pe,l\K03eMeJII,HUX ll,llep 6UJil! 11p0Be.n.enu C MHO

roH30TOnHilllll uume11mA11. i.l111:ie11n H3 3Jieueu:roB c tJBTHUJJ l OT Te 
.llO Pt oOnyqaJI11cb 11011au11 160 c 3Hepr11en I:.C:7 1.13B II IIB c 311epr11cn 

o9 1.1:rn. 

lip!! 00JIYtJ0Hl1H Bcex .MHIIIBHelt OK/i3UJIOCb, tJTO na noBepxHOCTH 

CJID,l\RHhlX )\eTeKTOpOB HadJIIO,llaeTCH 60JibilIOe tJllCJIO TpeKoB, no ,ll;Ha!leTpy 

6Jil13Kl1X K :reM, KOT<ipue OCTUBJllllOT OCKOJIKH ,ll;BJICl!Hll ypaHa, HO ltlJBDIIIHX 

3HU'll!TCJII,HO l.leHI,IIll!ll npor.er, (ne r.pCBhllilQ.13l.(!Ui Il.1Y.). 
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Ewra onpe,n;eJieHa WIOTHOCTb, pacnpe,'iOJ!OHIUl -TpeKO_B H me pac

IlOJlOROHHe ua noBepxuocTH ile'.i:eKTopa, oiieueuii' yrm;. norpy;;.enm1 no 

HaitJIOHY CTOHOK TpeKa, oiipe.n;enei10 npeHMYlllOCTBflHllOO uanparurnnue 
: . , .. 

TpOKOB OTHOCHTOJlbHO-·IlYttKa. 3TH 'Tp8KH HCtJ83aJIH, - Kor,n;a. ,ll;OTOI,TOp 

saKpblBMCH /le -qJOJlI>rOli'TOJllllllliOH 5 MK. Pe3yJ!hTaTU TaKoro auanu-

3a noKa3aJIH, 'ITO uadJID,ll;aeMue TPOKH JIOT/IT no.n; yrJIOll,c:lJIH3KHM K 

90° K noBepXHOCTH .n;eTeKTOpa, T .e. oc:lpasymcn ua )lOCTaTOtJHO c:loni:,

lllOM pl,CCTO/lHHH OT MHllIOHH; oim HH3K03HepreTiltJHll, HO HllOJOT dOJih

lilYD IDHH3YDl!lYJJ cnocodHOCTb • TpeKu C MaJIUM npoc:leroM ocraBaJil1Cb, 

ecJIH MnnieHI> c:l1;1Jia saripurn:,TonKon aJIDMHHHeBon 1pon1,ro11,. KOTopan 

nponyCKaJia HOJJli H OCKOJIKH ,ll;OJIOHHSI H norJIOll\aJia 11.n;pa OT,ll;attu. TOT 
't . .. 

l!:8 3q$lKT. c:lWI H IlpH 3aMene MHllIOHU aJIDMHHiiOBOH c!JOJihron, KO TO pan 

saBO)lOMO iie' ilorna .n;aBaTb HU OCKOJIKOB )leJieH!rn' HH CilOHTaJJHO .n;e-, 

Jl/llllllXC/l H30MepoB. Il TO - xe BpeM/l TpeKH HCtJ03aJIH, OCJ!H B 4-5 CL! 

OT MHll!OHH ,IlOMOlllaJIC/1 3KP<),H H3 TIOJIH3THJ18HOBOH IlJIOHKH TOJlllllnIOil 

20 MK c ysKIDA OTBepcTneM (.n;uaMeTpoM I c11) .llJl/1 npoxoJK.n;emrn nyttKa. 

If3 3THX Oil!,ITOB CJie,JzyeT, 'ITO npH'lliHOll IlOSIBJ!OHHSI TpeKOB C J.laJI!lll · 

npoc:leroM /lBJlllDTCH, IlO-BH,ll;HMOMy, pacCO/IHHl,10 ua sa.n;Hen CTCHKe Y.a
Mepli 11.n;pa or,n;aqu HJIH npo,JzyKTll npHMllX peaKnnn. 

OTCYTCTBHe Ha .n;eTeKTopax :rpeKoB, BU3llBa8MllX OCKOJlKclJ!li ,n;eJie

HHII, Il03B9Jlll8T cKa3aT'b, 'ITO CilOHTaHHO ,ll;OJl/llllHOC/1 H30MOpH C nepno

,ll;OM nonypacna,n.a ?"/ O, 2 uceK B 11.n;pax OT !Vd .n;o II ll , nnoo HC cy

ll\OCTBYDT' JIHc:lo cettcnue odpa30BaHH/I H30!.lepmnc COCTO/l!lliR B paccMaT

pnBaeMHX peaKUHHX MeHee 10-34 - Io-33• 

B TMJinne il nepetJHCJIOHli H3YtJOHIIUO lla11H peaKnnn: nerKan 

1rnmeHL + T/llltOJlllH HOH• 
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B tJeTBevron r11aBe npo113Be,D;eHa ouemm 311eprm1 n3oMepHoro 

YPOBHSI B pa.MKax MO,D;eJIH ,D;Byropeloro Clapr,epa, Ha OCHOBe 3HatJeHHJ:l 

ll30MepHoro OTHOJlleHllll c, i/f;.J· 1 IlOJIYtJOHIIUX D ,D;allJIOil paCloTe • 

Bh!Dle OTL!etJaJIOCb, tJTO cetJemie •oClpa30BaHHfl CTIOl!Tamto JI.OJill

. IIIHXCSI H3oi,epoB npH 0C111yqe11Hn mmieHH H3 Th Honairn 160 n 12c 
~ 10-33 H ~ ro-32 cooTBeTCTBeHHO, iia nopaAOK 1101ir,mc ce-

tJemm ,!J;Jlll ypaHOBOll 1mmenn. 3TO I BOpOS!THO 1 0Cl1,1IC!U!8TC/l TOM,. tJTO 

B nepBOM CJiyqae 0Clpa3yeTC/l C1011ee HeJ:lTpOHO,D;e1HUUTHOe ll,D;po C 

MeHblllRM 3HatJOHROM rn / r;_ 
Ilpn 0611yqennR 238 U 'llOHaMlf 160, c 12 , nII B OC!IODl!OM 

Hll81JT MOCTO peaKitllH Tima ( H 7, X n ) 1 ( /{); oC XII ) C ceqemm,rn 

cw-28 - ro-27)cii2 1141• Ilpn TaKOM npe,I\IlOJIOJ:tennn no11yqaeu 3!1a

tJeHne H3ouep111nc oTnollleHnJ:l B npe,D;e11ax (ro-3 - rn- 4). 3To odwrnaH 

ne11ntJR11a n3ouepHHX OTHomennn, xapa1cTepHast ,D;JJ11 pem,unn c ncrKnun 

tJaCTHlt&IU \. P, t1) 1 MYllllfX qepe3 COCTaBHOC IIAPO • l!iorrno npe,D;TIOJia

raTb, tJTO lf30Mepm1e OTHOmemu1 ,D;JJSI Tl, -u11mc11n HC BhlJ:l,!J;YT 3a npe

,D;OJlhl 3TIIX 3HatJOHHl1. 

Ceqemrn oClpa30BaHH/l H30Mepa B peaKUll/lX JJCrI::aSI Mll!llCHJ, + TSl

ll(eJJhll1 HOH IJOHbme 10-33 cu2 , B 3.TOI.I c11yqae TalQICO B OCHODIIOM 

11MeDT uecTo peaKitnH ( H7, x n ) n (HJ; ex x t1 ) c cetJeH11HMn 

cro-27 - rn-26)cM2 /ls/_ Ilpn oClpa3oBamrn SI,D;ep n OClJiacn Rn-Po, 
ncpoSI-T110, cJie;1yeT OllrMUTb peaKn11n rnna ( HY, X n ) c cetJe1111aMn 

B TeX :m:e npe.11enax. :311aqe11nn ll30UepHhlX OTIIOl!lOHUli OKa3h!BaliJTC/l 

JJellbme (I0-6 - 10-7) • 

U3 MO,D;eJJH ,D;Byropeloro Clapr,epa CJJO)T,YOT I tJTO OTl!OlllOllHO ce

qennll oClpa3oBaiinH a,D;pa B H3ouepnou cocTOIIHHll K cetJeHnD 0Clpa30-

na11nll B OCHOBHOll COCTOS!Hllll onpe,D;eJJsieTCll IlJIOTHOCTbD 1rn11etJHliX 

COCTOS!Hllli B Ml!HID!Jllax, BhltJHcne1rno~ npn HeKOTOpon aueprnn: 

·IS 
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napru.ieTp IIJIOTHOCTH YPOBHen npHHrutaeM O,ltHH H TOT lite ,ltJIH oOonx 

UHHHMYMOB H paBeH OH ·10. . 
PacctJHT!lBaeM 3TO OTHomeHHe ,ltJIH 3HeprHl'i, Onlf3KOtt K nepBOMY 

Oapbepy. Jtna aKTHHH,ltHOtt OOJiaCTH BUCOTa nepBoro oapbepa (5,~6)M3B, 

OTCD,lta noJiyqaeM 3HeprHll H30MepHoro ypoBHH Ei =(3-3,5)MsB.·3To 

3HatJeHne xopomo corJiacyeTca c 3KcnepHMeHTMLHUM 3HatJeHHeM 3Heprxx 

H30M8pHoro YPOBHH MH_ H8KOTOpUX ll,!tep aKTHHH.ltHOll OOJiaCTH. 

HettTpoHo,1telfJHUHTHHe · a,1tpa. R f1 -Po HMellT Oapbep ,1teJieHna 

I0-:-15 M3B, COOTB8TCTD8HHO noJiyqaeM: E i / (4-6)M3B. 

06JiaCTb pe,ltK038M8JlbHUX a,1tep xapaKT8PH3Y8TCH HaHOOJiee BUCO

KIW OapbepoM ,JteJieHHH ( 20-30)M3B, E i MH HHX ;> (8-IO)MaB. 

Rs oneHOK 3HeprHH H30MepHoro YPOBHH CJie,JtyeT, qTo BTopon 

MHHHMYM B JI8ritHX H,!tpruc pacnoJIOZ8H Blillle nepBoro OOJILme qeM Ha 5 1.13B. 

ECJIH BTopon MHHHMYM M8JIKHtt, TO BepoaTHOCTb oOpa3o~aHHH H30MepoB 

cp:,pMH MaJia. IlpH ,ltOCTaTOIJHO rJiyOOKOM BTOpOM MHHHMYM8 B03HmtaeT 

OOJibWM BepoHTHOCTb. CHHTHH B030yx,J{eHHH BO BTopon HMe nocpe.JtCTBOM 

npoHHKHOB8HHH qepe3 BHYTpeHHHtt Oapbep, OoJiee HH3KHtt B ,ltaHHOM CJIY

qae I C nocJie,JtyllllUfM Q -pacnBJ(OM B OCHOBH08 COCTOHHHe ,· a B8TBb cnOH

TaHHOro ,lt8JI8HHH B C81!8HHH npH 3TOM Oy,JteT .K83Haq2reJILHa, KllXYllt88Cll 

ceqeHHe o0pa30B8.HHH H30Mepa ~pMH MMO. 

OCHOBlll{t, BHBOlUi. KOTopue uoxHo c,1teJiaTL H3 .JtaHHOR paooru, 

CBO,ltHTCH K CJI8,Jtyllllt8My: 

I. Pa3pa0oTaHa MeTO,ltHKa BpeMeHH npoJieta, Il03BOJIHll~M HOOJill

.JtaTb CTIOHTairno ,lt8JilllltHeca H30Mepu C TI/2 ~ 0,2 HC8K HO~ I0-34 cu2 • 

2. Pa3pa60T8.Hli pezmw oOpaOOTKH ,ltH3JI8KTPHl!8CKHX · ,lt8T8KTO

poB, no3B0JIHDlllH8 ,ltHCKpHllHHHpoBaTb OCKOJIKH ,Jt8JI8HHH OT paccestHHI.X 

HOHOB C i. 7,,- 23. 
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3. B peaxnmrx C Tlll!t8JiliMH HOHaJ.ut noJIYIJ8Hll CllOHTaHHO ,lt8Jlflllllf8-

ca u3ouepu . B H30Tonax U , Pu , Cm, Be, nsuepeHu ceqe11Ha HX oOpa-

30B8.HlfH. 

4. IloKa3aHO OTCYTCTBH8 cnoHTaHHO ,lt8Jl.fllllHXC.fl H3bMepoB B .fl,lt-

pax C 2 ~ 92. 
5. IlpoBe,JteHO oOcyx,1teHH8 noJiytJeHHUX•pe3yJILTaTOB Ha OCHOB8 

uo,1teJIH ,1tByropOoro OapLepa. 

,llHccepT<inHH HanncaHa no MaTepHaJiaM onyOJIHKOBa.HHUX paOOT 

IB, 9 ,IO,III. OT,1teJILHUe pe3yJILTaTH ,1tOKJia,1tUBaJIHCb Ha YI Mex,JtYHapO.Jt'.'" 

uott KOHlfiepeHUlflf no H,!tepHOit cp)TOrpacpmi ( 4>JIOp8HUlrn, I966r.), Ha 

I Mez,JtyHapo,JtHOll KOHqiepeHUHH ~~ TpeKOBULI ,lt8T8KTOp8.M (JOiepMOHT

q,eppaH,Jt, q,paHn1m, I969r.) H Ha Mei.:,JtyHapO,ltHOll: KOHq:epem:tHlf no cpH3H

Ke T8l!t8JIUX HOHOB (,UyOHa, I97Ir.). 

JIRTE£ATYPA 

I. C.M.IlOJIHKaHoB, B.A • .I(py1rn, B.A • .Ka.pHayxoB, B.JI.lfuxeeB, A.A.II.neBe, 

H.K.CKoOeJieB, B.r.cyOOOTHH, r.M.Tep-AKOllbHII, B.JI.q,OMHIJeB. 

JK3Tcf?, 42, 1464 (1962). 

2. V.M.Strutinsky,l,ucl.Phys. A95, 420 (1967). 

V .M.Strutinsky ,I:ucl.Phys •. Al 2?, 1. ( 1969). 

3. Chin Fu Tsang and S.G.Nilsson 1 Nucl.Phys. A140 1 275 (1970). 

4. B.B.IlamKeBHtJ. IIpenpHHT OmIH, P4-4383,JlYOHa, I969r. 

5. F.H.Ruddy and J.M.Alexander,Phys.Rev. 187,1672 (19GJ). 

6. J.Peter,Phys.Lett. fil, 124 (1970). 

7. A.Kapuscik, V.P.Perelygin, S.P.Tretiakova and N.;!.Shadieva, 

in Proc. VItli Jnt. Conf. on corpuscular photography, Florence, 
8.J;\lly 19-23,.1966 (CEPY,_Roma, 1966) P.458. . 

V.P.Perelygin, S.P.Tretiakova, !l.H.Shadieva and E.Cieslak in 
Pro~. Jnt. Conf. on nuclear track reP-istration in insulating 
solid~. Clermont-Ferrand, France, liiay 6-9, 1969. 

9. R.Flerncher, P.Price, Ann.Rev.:lucl.Sci.___!1, 1 (1965). 

IO. B.II.IIepenurHH, H.X.illa,1tHeBa. ITT3 i 4, 1969~ 

17 



II. r.H.q?JiepoB, .D.n.raHrpcK11n, E.H.MapKoB, HryeH RoHr Rxam,, . 
. . . ~ 

l.l~IlyJiaToB, H.X.fil~HeBa. IlpenpHHT Olffili, P7~5018, nY6Ha 1970r. 

12~ s.M~Polikanov and G.Sletten, Nucl.Phys. A151,656 (1970)~ 

13. N.'L.lark, G. Sletten,· J .Pedersen and S.Bj¢'rnholm, Nucl.Phys. A139, 

481 (1969) •. 

14. T.Sikkeland, S.G.Thompson and A.Chiorso, Phys.Rev; ill,543 

( 1958>' 

3.Xaiu,·: .. ll.Ilepm,ait, ·r .CHClopr "fl,!tepHHe CBOftCTBa :ra:m:eJIWC 3Jie148H:tOB", 

Aro1.1:H3,lla:r 1968r. 

15, R.D.Macf'arlane, Phys.Rev • .12.§., B941 ( 1964). 

PyKQ.llHCl, nocrynHJia B H3,llaTeJIJ,CKHlt OT)leJI .! 

1 uapra 1971 ro,lla. 

I8 

I 


