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0 BblX0Ae panHoaKTHBHblX smep H3 MH1IleHH-HCT0'IIIHKa 
c noeepxnocrttou H0HHaauneu npH pa6oTe Macc-cenapaTopa 
Ha ny'IKe 

npoeeneH KpaTKIIH TeopeTH'leCKHH auanH3 pa60Tbl HCT0'IIIHKa-·MHWeHH 
p noeepxuocrnou nonuaanueu 11m1. Macc-cenapaTopa, pa6orarowero Ha ny'IKe. 

Bb!BeneHbl lj,opMynbl nnll. pac'leTa CK0p0CTH Bb!X0na H0H0B pannoaKTIIDHblX 
iuaoTOIIOB H3 HCT0'IHHKa-MHWeHH C Y'ICT0M BpeMeHH ancop6UHH '1.BCTHll 118 

poeepXHOCTH H0HH3ST0pa H 'IHCna CT0nKII0BeHHH. 
YKa3aHbl npenenbHBll. eenH'I.HHa CK0p0CTH Bb!Xona HOII0B H 0IITHManhH0e 

'IHCno CT0nKH0B8HHH. 

Pa6oTa Bblll0nHeHa a na6opaTOpHH smepHblX npo6neM O11fll1. 

Coo6meHHe O6i.eirnnennoro HHCTHTyTa S1.Aepni,1x Hccnenoeanul! • .Qy6na 1978 

Afana.s'ev V,P., Obukhov VA 

Yield of the Radioactive Nuclei from Integrated 
Source with Surface Ionization of on-Line 
Mass-Separator 

Pl3 - 11698 

A theoretical study is performed for the yield of the radioacti
ve element ions from the integrated source of mass-separator run
ning on-line with accelerator. The formulae for yield of ions from 
surface ionizator with the enclosed wire target and from hollow 
ionizator are deduced taking into account the adsorbtion time and 
the mean number of collisions of every particle with surface;·· From 
obtained expressions the highest possible yield of the radioactive 
nuclei and the optimal number of collisions are deduced which 
values may be used when choosing the geometry and the running 
conditions for the ion source of the on-line mass-separator;~ 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR.·· 
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1. BMB0,4 tPOPMYJIM ,/!JI.JI CKOPOCTH BMXO,l!A 
HOHOB PA,4HOAKT1IBHMX H30TOIIOB H3 
HCTOqHHKA- MHIHBHH 

B pa6oTe111 6wno noKa3aHo, qTo 3<WleKTHBHOCTL HOHH-

3aUBH aTOMOB B DOJIOCTB -HOHHOrO HCTOqHnKa C nouepx

HOCTHOH HOHH3auueii {3 yBeJIH'IHBaeTCJI C yaeJIH'leHHeM 

'IHCJia coy,llapeHHH aTOMOB co CTeHKaMH DOJIOCTH K. B TO 

:>Ke upeMJI yaeJIH'IHBaeTCJI c pocToM qucna coy,napeunii 

H BpeMa npeOLIBaHBJI aTOMOB B BCTO'IHHKe rJ. IlpH pa3-

,neJieHHH B Macc-cenapaTope pa,nuoaKTHBHLIX H3OTOilOB, 

a oco6eHHOCTH xopOTKO>KHBYJ.QHX, Heo6XO,llHMO, CJle,llOBa

TeJILHO, Y'IHTLIBaTL o6a 3THX <l>aKTOpa, BJIHJIIOllUIX npOTHBO

DOJIO>KHl>IM o6pa30M Ha BLIXO.ll HOHOD pa,llHOaKTHBHLIX H3O

TOilOD H3 HOHHOro BCTO'IHBKa. 

HIDKe ,naeTCJI BLIBO,A Bblpa:>KeHH.11 ,AJl.11 'IHCJia pa,1tBOa1<THB

HLIX .II,llep, BLIXO,llJIJ.QBX B3 HCTO'IHBKa D e,nHHHUY apeMeHH 

npu pa6oTe Macc-cenapaTopa Ha JIHHHH c ycI«>PHTeneM. 

IlpH 3TOM paccMaTpHnaeTC.fI COBMeJ.QeHHLIH HCTOq}lHl(-),{H

WCHL /wuweHL H3 TyronnanKoro uemecTBa noMemeua n 

IlOJIOCTL HOIIH3aTopa HCTO'IHHKa HJIH caM HOIIH3a TOP JIBJIJI

eTCJI MHWeHLIO/. TaKaJI CHCTeMa IlO3BOJIJleT yMellLWHTL 

upeM.11 3a,nep,rucu .11,1tep n ueii u no,n,nep>KHDaTL 6onee DLICO· 

KYIO pa6oqy10 TeimepaTypy uaweHH. · 

Ilpouecc:w B BCTO'IHHKe-:t,IHWellH 6y.neu C'-IHTaTb ycTa

HOBBBWBMHCJI, qTO ncer.na HMeeT }dCCTO B peam,HLIX ycno

BHJIX ,IlJI.ll KOPOTlCO»tlIDYUU!X a,1tep. : 
Ilpu c,nenaHHLIX .nonymeiiunx· ypasnenne 6anaHca qucna 

pa.nnoaKTHBHLIX .11.nep B HOHH3a Tope 3anHC:WBaeTCJI Tai<: 

-SDV c -,\(n
8 

+nv )-n=O. /1/ 
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3.l(eCL nepBoe cnaraeMoe - onpe.l(em1eMbIH 1-M 3aKOHOM 

.l(Hcl>4iy3HH 4>nKa IlOTOK 11acTHU B e.l(HHHUY BpeMeHH, ,l(Hcl>

cl>YH.l(HPYIOII.\HX H3 MHllleHB Ha rpaHHUY pa3,l(eJia MHllleHL

IlOJIOCTb HOHHOro HCTO'IHHKa, T. e. Ha IlOBepXHOCTb MHWeHH 

S; D - K03cl>cl>n:uneHT ,l(Hcl>cl>Y3HH pa,l(HOaKTHBHbIX Jl,l(ep B 

BewecTBe; V - onepaTop raMHJibTOHa; C - KOH:UeHTpa

UHJI pa,l(HOaKTHBHbIX Jl,l(ep B MHWeHH; lls - 'IHCJIO pa.l(HOaK

THBHbIX Jl.l(ep, HaXO,l(Jll.QHXCJI B ,l(aHHLIH MOMeHT Ha noBepx

HOCTH MHllleHH; lly - 'IHCJIO pa.l(noaKTHBHbIX Jl,l(ep, Haxo

,l(Jll.QHXCJI B ,l(aHHbIH MOMeHT B o6'beMe IlOJIOCTH; ,\ - IlOCTOJIH

HaJI pa,l(HOaKTHBHoro pacna,l(a; n - 'IHCJIO pa,l(HOaKTHBHbIX 

Jl,l(ep, BbIXO,l(JIWHX B e,l(HHHUY BpeMeHH H3 HOHHOro HCTO'IHHKa 

Hapy:lKy. 

OTCIO.l(a 

n=-SDVc-,\(n
8
+nv ). /2/ 

C .l(pyroii CT0POHLI, BBH.l(Y Toro, 'IT0 cpe,l(Hee BpeMJI npe-

6LIBaHHJI qacTH:Ubl B IlOJIOCTH HOHH0ro HCTO'IHHKa paBHO 

r~ 
111

, 0'leBH,l(HO, 'ITO 

n - ns+n 
- V 

r* 0 

OTCIO,l(a 

n 8 + nv .. nr~ 

IlO.l(CTaBJIJIJI 3T0 B /2/, IlOJIY'IHM 

n ... 
-SDV C 

1 + ,\ r*o 

/3/ 

/4/ 

/5/ 

B 3TOM Bblpa)KeHHH HeH3BeCTHa BeJIH'IHHa V C. qT06bl ee 

HaHTH, Heo6xO,l(HMO pelllHTb 1iawieHHe 6aJiaHca 'IHCJia 

pa,l(HOaKTHBHLIX Jl,l(ep B MHWeHH I. EcJIH MHWeHb npe.l(CTaB

JIJleT co6oii npoBoJioKy, .l(JIHHa KoTopoii MHoro 6onLwe 

ee pa.l(Hyca R /npoBonoKa, BH.l(HM0, 6onee y.l(o6Iia B ,l(aH· 

HOH CHCTeMe, 'leM, HanpHMep, nopoWK0BLie MHWeHH/, ypaB-
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He1IHe 6anaHca ~n 11ncna nnep KaKoro-nn6o B3oTona, 

o6pa3)'10WllXCJI B MllllleHB non B03,ttCitCTBHeM 06ny11eHHJI 

'laCTH:UaMH DhICOKHX :meprni1 ll ,nH<l>4>yH,ttHpy10wnx K nonepx
HOCTH MHWCHH, :JallHChIBaCTC.S B :UHHHH.ItPH'ICCKHXKOOp,ttHHa-

Tax TaK: 

,, , ,\ ap p 
re, +c,--rc-----r. D D 

/6/ 

3.neci. c - KOH:UCHTpalUIJI pa,nHoaKTHBHLIX a,11ep n MlUIICHH, 

a . - ce11eHHe o6pa30B&HHJlrPa,llHO&lCTHBHLIX 11,11ep ,llaHHOro 

Jl30TOna, P • nnoTHOCTL IlOTOKa 'laCTHil BhICOKHX :JHeprHI 
0./ CM 2. C ), r • TeKyn:ndt pa,llHyC MHWCHH, ,,,, • nnoTHOCTL 

newecTBa MBWCHH(.RO./cM8). 
B Ka'leCTBC 1-ro rpaHH'IHOrO ycnoBHB,llnJI ypaBkeHHJI 

/6/ HMCCM: 

ac -I .o. 
ar. r .. o 

. /7/ 

B IC&'ICCTBe 2- ro rpaHH'IHOro ycnoBHJI npa6nJDKeHHO MO>KHO 

HanncaTL: 

CI .o. 
r-R 

/8/ 

HcnoJII,3Y• 3TH rpaHH'IHLIC ycnOBHJI R npHHHM&Jl BO BHHMa· 

HHe, 'ITO neBaJI 'laCTL ,llH4,4JepeHUHMLHOro ypaBHCHHJI /6/ 
. ecTL 'l&CTHWI cny'lal ypanHeHHJI Beccen•, Haxo,11HM o6wee 

peweHHe ypaBHCHHJI /6/: 

C • .!!_[ 1 - lo (rya) 
a Io(Rya) 

]. /9/ 

3,11eci.: 

b • !!.£!._. ,\ 

D • a-o~ 
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I 0 (rya) - cpyHKUHH liecceJIH 1-ro po,llaHyJieaoronopH,ll-
Ka. OTCIO,lla 

ac b 
-I ---· ar r .. R a 

I 1(Rya) 

Io(R ya) 
/10/ 

3,lleCL I 1 -(I 0)~r: .ya - cpyHKUHH liecceJIH 1-ro PO.Ila 1-ro 
ry a 

ac 
nopHAKa. IIOACTaBJIHH crr-lrz:R H3 /10/ a /5/,noJiyqHM 

nz 
apPS 

1+,\r* . 0 

• I1(Rya) •Y D . 
I
0 

(Ry' a) ,\ 
/11/ 

ECJIH K03cpcpHUHeHT HOHH3aUHH B HCToqHHKe C noaepx

HOCTHOH HOHH3aUHeii eCTL f3 (K )1 11 , TO ,llOJIH HOHH30BaH

HLIX aTOMOB, T.e. qHCJIO HOHOB ni, BLIJieTalOI.QHX H3 HCToq
HHKa B e,llHHHUY BpeMeHH, eCTL 

ni =f3(K)•n = f3(K) • Il(Rya) 
1+,\r* I _ •apPSy'.Q_ 

o 
0

(Ry' a) ,\ · 

/12/ 

~PH YCTaHOBHBWeMCH npouecce HMeeT.MeCTO paBHOBeCHe 
Me)K,lly CKOPOCTLIO BLIXO,lla HOHOB H3 HCTOqJIHKa H CKOPOCTLIO 
pacna,lla pa,llHoaKTHBHLIX 11,llep Ha KOJIJieKTope Mace- cenapa

ropa /Ko3cpcpuuueHT nponycKaHHH Macc-cenapaTopa cqHTaeM 
paBHLIM e,llHHHUe/. TaKHM o6pa30M, aKTHBHOCTL H30TOna 
C nOCTOHHHOH pacna,lla ,\ Ha KOJIJieKTope ,llaeTCH BLipa

)KeHHeM /12/. /,[J;nH KOpOTKO)KHBYIUHX H,llep H TyronnaBKHX 

MHWeHeii OTHOWeHHe Jt (Rya)/Io(Rya) .. i HBO MHOrHX CJiyqan, 
KOr,lla R. He CJIHWKOM MaJIO, ero- MO)KHO onycTHTL/. 

IIO,D;CTaBJIHH 3HaqeHHH f3. (K) H ro*,' nonyqeHHLie B pa
/1/ 

6oTe • H npOH3Be,llH HeKOTOPLie npeo6pa3oBaHHH, nonyqHM 
6oJiee YA06HyIO ,llJIH pacqeTOB cpopMyJiy:. 

1 I1 CR-..Ja> 0 
ll1= ·---•apPSy}:./13/ 

1+,\r.(1+ 1 ) (1 + .!L) IoCR-..J'a) 
1 a ,\r. K N 

S l 

6 

1 
~ 
! 

~ 

3,lleCL r i - cpe,llHee apeMH npe6LJBaHHH HOHOB a a,llcop-
6HpOBaHHOM COCTOHHHH Ha noaepxHOCTH MHWeHH 111 , as -

* cTeneHL HOHH3aUHH no Caxa-JfaHrMIOPY, N = ~ ,a*-
a 

s 
- cTeneHL HOHH3aIJ;HH B HOHHOM HCToqHHKe. 

EcnH HOHH3aTOP HCnOJIL3yeTCH 6e3 KaKoro-nH6o Ha
nonHeHHH, T.e. MHWeHLIO .HBJIHeTCH aeiuecTBO caMoro HOHH-
3aTopa, cpopMyJia AJIH pacqera BLIXO,llOB pa,llHOaKTHBHLIX 
H30TOnOB H3 HCToqHHKa HMeeT HeCKOJILKO HHOH BH,ll. TaK 
KaK TOJII.QHHa CTeHOK UHJIHH,llpHqecKoro HOHH3aTopa Mana 
no cpaaHeHHIO c ero pa,llHYCOM, MO)KHO npH6JIH)KeHHO pac
CMaTpHBaTL UHJIHH,llpHqecKHH HOHH3aTop KaK caepHyTyIO 
a Tpy6Ky nJIOCKYIO MHWeHL. 3,lleCL HMeeT MeCTO cnyqaii 
O,llHOMepuoii ,llHcpcpy3HH, npH 3TOM B pacqer npmrnMaeTCH 
TOJILKO noJIOBHHa ,ll,HcpcpyH,llHpyIOI.QHX H3 MHWeHH qacTHU 

/ocTaJILHaH nOJIOBHHa AHciiciiYHAHPYeT qepe3 uapy)KHYIO no
BepXHOCTL UHJIHH,llpHqecKoro HOHH3aTopa H He nona,llaeT 

ua KOJIJieKTop Macc-cenapaTopa/. 
TaKHM o6pa3oM, c yKa3auuoii nonpaaKoii, qHcno npo

.I\Hcpcpyu,llHpoaaBwHx H3 CTeHOK HOHH3aTopa /TOJIIUHHa CTe
HoK= d / B noJIOCTL HCToqHHKa qacTHU paBHO 

D d ,\ 
a p PS y' ........ th ( -y' -) . 

,\ 2 D 
/cM_/21/ 

OTCIO,lla 

1 D d ,\ 
n. = ---------•apPSy-,th(-y-). /14/ 

1 1 K ,\ 2D 
1 +,\ r. (1 + ---)(1 + -) 

1 a
8
,\r1 K N 

3,lleCL 3a BeJinquuy s npHHHMaeTCH BHyTpeHHHH noaepx

HOCTL noJIOCTH HOHH3aTopa. 

d - . 
OTHOCHTeJILHO th ( 2y i ) MO)KHO C,lleJia TL 38.MeqaHHe, . . -

aHaJiorHquoe C,lleJiaHHOMY no OTHOWeHHIO aeJIHqHHLI I £.Ry'a) 
Io(Rya) 
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2. 0 1IP B,4BJihHOil. CI.COPOCTH BhlXO)J,A 
PA,4HOAI<THBHbIX .JIABP 

MnTepecuo e:ccne,ll,0BO.TL 3aDllCllM0CTL qncna B0H0D 

pa;:anoaicTnBHhlX H3oTonon, ll3DJieicaeMhlX H3 nonuoro HCT0'I· 

llHKO. Macc-cenapaTopa B CJl,llllBUY speMCHB, OT BeJIB'IBHhl 

nonepxnocTH Mmnenn. Ilpome a narna,ll,nee nponecn1 Ta:Koe 

ttc'cne,ll,onaane Jl,nSI cnyqaa sonu3a.Topa 6e3 11anonnemu1, 

npn 3T0U MLIJl,0IDllli&I npnMCHIITL q)OpMYJIY /14/. . 
lb /14/ BHAIIO, 'IT0 ClC0P0CTL DLIX0,ll,a H0H0B c YBCJIH'le· 

nneu nosepxnocTa Mnmeua yaenB1tanaeTcn:. O.nuaICo 3T0' 

yaenn11eune c1copocTn nYxo.na BMeeT npeAen. qTo6hl noKa· 

• 3aTL 3T0, npe,ncTaBmd BL1paate11ae /14/ B !'8.K0M BB,lle: 

·s 
8 0TB •-

n
1 

a A. SOTB -. 
1 + .\r 1(1 + 1. K 

as.\ri,c 
)(1+ rr> 

3,ll,CCL. 8. OTB - nJI0IQ&.,JU. BMX0,ll,HOl"0 OTBCPCTH.E 11W{B3aTopa. 

CaU:BOJIOM A o603BA'ICH0 IIP0B3BC,ACHBC ap P..j ~ • th(f'vt)· 

lloc1<0JIL1C~ All» nonoro I aoH113~Topa 6e3 BJCJiaAWIU~ i ~ 
. 8MB, 

p&BH0 K • cpe,ttneuy 'IRCJIY CTOJilCBOBemdl, ICOTopoe 11&CTB· 

ll&. BCllLITYBaeT co CTCHK&MII llOJI0CTE AO BlolJICTa ee 113 

IIOHll3aTopa, M0l&W0 H&IIBC8.T&: 

A 8 0TB • K 
Di ""n. • .1 I( 

1+.\r1 (1 + · Ar X1+ N) 
aB 11( 

/15/ 

Pa3Jl,CJIHM 11BCJIBTCnb :e: 3HaMeHaTCJIL /15/ Ha I( B Ha.ibteM 
npe,ll,en sen11111mw n1 np11 K ➔ oo, T.e. npH S ➔oo,/OcT.a.nLHWe 
nem1qu1,1, BXOJlJIUUle B 4lopMyny I C'IRT&CM llOCTOJIHHWMII/. 

Um n1 IK ➔ oo 
N 

.,. A • 8 OTB ,\;, i . /16/ 

I 

I 

100 

~ 
n;oo 

161 

10-2 

11r
3

, 1111' 1111• 1111r 1111! 

101 102 103 104 
cl' 

Puc;1. 0HorueHue CKOPOCl!IU 6b1Xooa 124Ce K MaKCUMQAbHOU 
CKOPOCl!IU OAR 60Ab¢paM060ZO UOHU3al!lopa 6 3Q6UCUMOCIIIU 
0111 cpeOHezo 'IUCAa CIIIOAKH06eHUU K npu noCIIIORHHOU nAo-
111aou 0111aepc111uR. T =3000 K, N =10 2 • 

TaKHM o6pa3oM, npH '.naHHhlX paoo'IHX YCJI0BHHX /T.e. npu 

.naHHldX TeMnepa Type H0HH3a TO pa H IlJI0TH0CTH H3BJleKaeMo -

ro TOKa CTa0HJILHldX ~ pa,nuoaKTHBHldX HOHOB/ CK0P0CTL 

BLIXO,na H0H0B pa,nuoaKTHBHLJX H30T0il0B pacTeT C yBeJIH'le • 

HHeM nosepxH0CTH H0HH3a TO pa- MHWeHH • JIHWL . .no onpeJl,e • 

JleHHOro 3Ha'leHHH, YCTaHaBJIHBaeMoro C00TH0WCHHCM /16/ . 
3aBHCHMOCTL n i = f (K) 0y,ll,eT HMeTL BH.D;, H306pa)KeHHLJH 

Ha puc. 1. 3TO O0'LHCHHeTCH yBeJIH'leHHeM cpe,nHero speMe • 

HH 3a,nep)Kl(H 'laCTHU B HCT0'IHHKe H3 • 3a a.ncopouHH HX 

9 



Ha noeepXH0CTB, 'ITO K0MileHCBpyeT pOCT 'IBCJia qacTBll, 

npo,ns4><iiyH.JlBPOBaBWBX B3 CTeHOI( HOHB3aTopa B IlOJI0CTh. 

QqeBB.JlHO, 'IT0 .JlJlll pacCMOTpeHH0ro cnyqan yseJIB'IHDaTb 

csepx HeKOTOpoii BeJIB'IBHW nosepXHOCTh BOHB3aTopa-Mn

weHB, OCTaBJIJUI HeB3MeHHOH IlJIOlltaAh BWX0.JlHOro oiuep:

cinn, - 6ecnone3uo./Ha,no Y'IHTWBaTi. TaJOKe,'ITO nps 6oni.

woi Macce H0HH3aTopa .Jl0CTIDl<eHHe BWC0KOii TeMnepaTypld, 

Heo6XO.JlHMOB .JlJIJI pa60TW BOHH0ro BCTO'IHBKa C nosepx

HOCTHOB HOHH3aUHei, 3aTPY.JlHBTeJihHO/. 

B 3TOM - 0,JlHO H3 npoJIBJieHBH o6mei 3aBHCHMOCTH 

pa60TW TaKoro BCTO'IHBKa B pelKBMe "Ha nyqxe" OT BpeMeHH 

a,Itcop6uHH '1 H cpe.ztHero 'IBCJia CTOJIKHOBeHHii K • 

3. OJ; OllTHMAJihHOM qHCJIB CTOJIKHOBEHHit 

OTMeTHM eme OAHO npOJIBJieHBe 3aBHCHMOCTH CKOpOCTH 

BWXO,Ita HOHOB OT K. :Sy,neM H3MeBJITh BeJIH'IHHY K 3a C'leT 

H3MeHeHHJI nnoma.ztH SOTB BWX0,ItHOro OTBepcTHJI HOHB3aTo

pa, OCTaBJIJIJI IlOCTOJIHHOH BeJIH'IHHY noeepXHOCTH s H ece 

OCTaJihHWe BeJIH'IHHW, BXOAJlutHe e cpopMyJiy /14/. MO)KH0 

noKa3aTi. npu 3TOM, 'ITO IPYHKllHJI 11
1 

=f(K) HMeeT Max

CHMYM B TO'IKe 

N v-Kopt = ,\ri as 
/17/ 

/3il:a.'leHHe Kopt MO)KHO HaiiTH no 06h1'1HhlM npaBHJiaM 

uaxo)K.JleHHJI MaKCHMyMa IPYHICllHH/. Cne.ztosaTeJii.Ho, ecnn 

S=const ., CKOPOCTh BWXO)la HOHOB H3 HOHH3aTopa-

MHWeHH AOCTHraeT HaH60JihWero 3HaqeHHJI npH HeKOTOPOM 

on~HMaJihHOM 'IH~Jie CTOJIKHOBeHHB Kopt•· T.e. npH HeKOTO· 

pon· OilTHMaJihHOH nnoma.ztH OTBepCTHJI, 3aTeM Ha'IHHaeT 

yMeHi.waThCJI /cM. puc. 2/. Mo)l(eT oKa3aThCJI, 'ITO 0ilTH· 

MaJILHaJI BeJIH'IHHa. OTBepCTHJI JIBJIJleTCJI He.ztonycTHMO 6oni.

woii, 'ITO MOlKeT npneeCTH K .ztecpoxycHpOBKe JIHHHii Mace 

Ha KOJIJieKTope. Il03TOMY B peaJihHWX YCJIOBHJIX He06XOJlHMO, 

no-BHJlHMOMY, npu6erHyTh K K0MilPOMHCCY Me)K.Jly HaHJiyq

weii cpoxycnpoexoii JIHHHii H uan6oni.weit B03MO)KHOH eenn

'IHHoii aKTHBHOCTH pa3)leJIJleMWX H30TOilOB. 
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Puc.2. O11moweHue cKopocmu eblxooa124Ce K.MaKCUMa11i.Hou 
011.11 eo11i.(fipaMoeozo uoHuaamopa e aaeucuMocmu om cpeoHe
zo 'lUC/la cm0/IKH0eeHUU K npu nocm0JIHHOU ee/lU'lUHe s 
noeepxHocmu uoHuaamopa. T=3OOO K, N =10 2• 

BIJB0,4/J 

1. IlpoBe)leH aHaJIH3 pa60Thl HCTO'IHHKa- MHWeHH C no

BepXHOCTHOH HOHH3auaeii AJIJI ISOL -cacTeM c yqeToM ena

JIHHJI 'IHCJia CTOJIKHOBeHH:ii qacTHJl C Il0BepxHOCThlO; 

2. IIonyqeH1a1 IPOPMYJILI AJIJI pacqeTa cxopocTH e1a1xo.zta 

HOHOB pa.ztHOaKTHBHWX H30TOil0B /paBHOH aKTHBHOCTH Ha 

ICOJIJieKTOpe/ H3 HCToqHHKa·MHWeHH npa pa3HhlX YCJI0BHJIX; 

3. YKa3aHLI npe)leJI1»HaJ1 BeJIH'IHHa CK0P0CTH BhlXO)la 

HOHOB npa )laHHhlX pa6oqux YCJIOBHJIX a 0ilTHMaJihH0e 

3Ha'leHue 'IHCJia CTOJIKHOBeHH:ii qacTHU C nosepxH0CThlO 

HOHH3a Topa- MHWeHH npu IlOCTOJIHHOH BeJIH'IHHe nosepxHoc
TH. 

B 3aKJIIO'leHue asTop1a1 6naro)lapJ1T E.II.;KH,Axosa 3a 
KOHCYJihTaJlHIO. 
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