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AHHoTaUHft 

JlaHa C90AI<a C:OCJTHDWP.......-::i, HCnO.Abl:-coytJMIIIK ~ npHK.AaAHbiK 3aAil'CilK Jt.Aft 

Bbl"iMCJieHHSI npo6t:lrOB H llOf'P-Jlb :nft!prMH Ml30HaMHy Rfle:lTtlH.1MH H fiQJIUe 

, ft•enbiMH HOHAMH e pa~JIWotHIIIK cprAax. Pa,::c:MaTpHFcarTcft o6nac:Tt> ~Hf•pr...W. 

OT HP.t:KtlJibKHK sB AO HeCKtlJibKHX AP.CHTK09 rs9. 
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Bae.~UM-tHe 

npJ1 MOAl"JIHpO~aHHH MPIIbRAPpHIIIX ICACKilAC•I'I 1'1 o6JI-y'taPMOM F<~P-CTJ:f•, 

W:CJif!AOS.aHMH XdpaKTepHCTHK npOP.K ntp'/etMibiX SJieKTpc3S1AP.pHIIIX fipHA~'!fl08, 

npH pc•wf'HHH pi~:-lJIH'IHbiX MHKpClAOt.~TPH'IPCKHX H Ap-yrMx npMKJIAAHbiX 

f1aAa't He06XOAMMO aHaTb npo6P.rH H ROTepH SHt:!prHH aapstWf'!HHbiX 'f,~r.:THI(. 

~·TOAbl paC'IPTa 3~HX I'IPJIH'IHH ADCTaTO'IHO XOpOWO paapa60TaHbl H 

OOC'/WAaJIHCb eo MBOrHX pa6oTax10 B JIHTI-'!paT'I~lP. coAP.p•HTCSI T..lK'l*l 

6o~~WOP KOJIH'IPCTI'IO +PHOMPHO~OrH'teCKHX COOTHOHK~H H TPOpPTH'IPCKHX 

SblpaWeHHR pa3JIH'tHOH CTeneHH TO'iHOCTHy 'tTO TOM-y, ICTQ CRf'!l.\""-'lJibHO Be 

t=ti~HHMa~cR STHM ~:~onpoc.·OM, 'facTo TP'YAHO CAPJiaTb cF:rOH F<bl6op, oco6eHHo 

Ha CTbiKaX pa3JIWiHbiX npHfiJIH•e............ 8 TO ·~ BpeMS'I tlnpeAP-Jielia.tf! OOTf!!Jb 

sHeprHH - ftai:HbiR sTan Jlto6oro pac'tE•Ta TpaHMnopTa 'taCTHU F< ~P-.ecT~e, 

OT KOTOporo C~ecTOeHHO 3aBHCHT TO'IHOCTb pe3'/JibTaTa. 

Bo MHOrHX CJI'Y'IaRX HanpHMep, npH Bbi'IHCJieHHH c-yMMapHoro 

Tf!RJI08biAeJieHMS1 H HaKOpJieHHfl HOBbiX H'/K JIHADS, npH paC'tf!Tt~ ROJII-iOr"•l 

ftbiXOAa HPHTPOHOB H pa3AH'IHbiX npocTpaHCT~HHbiX pacnpeAeAeHMH c 

IJiaroM, 60JibUIHM HeCKOJibKHX MHJIJIHIWieTpOB,- BROJIHe AO•:TaT•l'-llttl 

no~y+eHOMPHOJIDrH'IPCKOH +OPM'YJibl CTe~aHMepa /l-3/. TaKDH anropHTM 

HCROJibf1"19TCfl, B 'taCTHOCTH, B nporpaMMI-10 M KQMRJietc:Ce "KACKAJl" /4/. 

OAH&ko, s 6onee cnoKHbiX aaAa'tax noAo6HbiH noAxoA oKaableaeTCR 

CJIHIIKOM rpy6b1M. HanpHMep, npH MOJieJIMptl&aHHH KCICKaAoa, 

HHHU.HHPOI'cC!.HHbiX Tfi·P~IIIMH HOHaMH HHBt<HX H CpPAHHX SHPpf'HH, npH 

HCCJieAOSdHHH paAHCII.\MOHHbiX noope•Aet*IH SJiekT!JOHHbiX MHK!JOCXP.M H 

3HPJ'f'08biAPJIPHHR Fe TOHKHX n~eHKnX, rJ.,t• 6tlAbiUOH 8KJIAA AuiOT RApa 

OTAa'tH t Obfla3".ffiii&Hecfl B 'JRP'/r"HX H He'/llf:: '/rHX RA~HbiX e:.JaHMflA~T9Hli1X. 

8 TaKHX CA~'IaRX npHXOAHTCfl npH6PraTb • 60~P~ AeTa~bHOM'Y H 60~Pe 

Tp~AOeMKOMY cnoco6'J pac'"tera.. 

60A&e TO'IfiiiiM - noAXOAbl H llllfleAeAHM rp<:~HHI-'bl HX npHMetiHMOCTH. 

CAeA-yPT nOA'IPpi<H'YTb, 'CTO HH•e pe'lb i<CE"f'An 6"/Af'•T HATH (i A~HHf• 

npo6era SAOAb TpaetcTopHH 'taCTHI4bl• E:ro MO•Bo :3aMeHHTb flTp!:1!3KOM 

npRf4DH, C"OPAHHJ110111et1f Ha'lnJibH'YIO H KOHe~ H";;IO TO'IKH TpileKTopHH 8AO~b 
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HEmpa~IIPHHfl Ha'fallbHot11 CKOJ•OCTH 'facTHI.ltll, KaK l:ITO o6bl'fHO AenitPTCSt npH 

MOAf!JIMPOBaHHM Me.flAepHOrO KaCkaAa, JIHUib npH "'fCJIOBHH, 'fTO BJIHSUiH:-! 

MHOrOKpaTHOrO K~JIOHO~CKOro pACCPSIHHfl HP BPJIHKO, HIIH PCIIH npo6erH 

AeTaAeH o6A~aeMoH CHCTt•Mbl H OOAill"cAJIIOIIIi\Jt 'f&CTb poAH~IIMXCfl fc HHX 

'faCTHQ. TaM H OCTaiiTCst. 3TOM'Y COOTEI9TCTB'/ .. T pa3Mepbl A&T.v'leH B 

AeCflTKH MHKPOMeTpo~. flpH MeHbM~X pa3Mepax cneA~eT Y'fHTbiBATb 

pa1.1J1~Hti npo6eros H HX npot.'"Kl4HH Ha HanpaBJteH~~te ABH•eHHst. 8 u.J.we!'i 

rtporpaMMe TAKHK paBJIH'fHM He aeAaeTCA. 

Aanee Mtll ae~Ae 6'JAP-M HCROJibBO&aTb o603Ha'feHHst: 

T 

V CKOpOCTb 'faCTHI.lbl, 9 =- VIC - ee CICopoCTb B eAHHHL\aX CKopOCTH 

ceera; 

A Maccosoe 'fHCJIO -.aCTHLlbl (Anst u-MP.3~ia A~ 0.14); 

Z aapflAO~OP 'fHCAO 'faCTHI.lbiJ 

Z - Maccoaoe H aapstAosoe 
T 

cpeAa COAep•HT N RAepHbiX K OMRf: IHE!HT , TO~- ..,.. n -
N 

AOJIH n - ~ KOMROHeHTbl; E ~n ~ 1. 
n=l -. 

8 &TOM CJI'J'fae npo6P.r npOTOI-Y u e"ecTae c 

UCITeHI.lHaAOM I 
A 3 

R <T, U Rp<2 Ms8) + T 
+<T) E (j <T> ~"<p' = 2-z-p n 

T n=O 

~<1> = 1~10 <1 [l:IB l I 166>, 
' 

OTHOCHTeJibHast 

{1) 

aAecb R <2He8> - BaAasaeMast p 
BeAH'fHHa npo6era c eHeprHeH T = 2 Me8. 

3Ha'fPHHfl tYHK14HH $(T) H 6(T) OllpPAeAftiOTCfl HHTepnDASW.HeH 

Ta6JIH'fHbiX 3Ha'fe~ ( CM. /1-3/). I -

CpPA C aapflAOM Z ( 14, OH B&AaeTCR Til6AM~J..E'A 1, AAR Cpt=>A C ZT) 14 
T-

HCOOAbB'J&'TCR annpOKCHMal.lHfl /1 ,2/. 

J = 9.76 Z + 58.8 I Z 0 • 19 ; :;.8 (2) 
_ T T 
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z 
T 

1 

2 

3 

4 

5 

I,sB 

18.7 6 

42.0 7 

39.0 8 

60.0 9 

68.0 10 

7B.O 

99.5 

90.5 

11 :r. 0 

140.0 

TaJII;Il.\a 1 

z 
T 

11 

12 

13 

14 

I ,.:a8 

150.0 

157.0 

163.0 

172.0 

RpH ScTOM npoTOHIII c SHE"pr....e~ T < 2 H:11B t "fHTatoTCfl oc:TaHO~HMHCst 

( B npOTHBHOM C~~"ofae A~fl ~"''HCAeHH~ HK npo6era C~aA~aT HCnORbOOBaTb 

aJtropHTM, on....c aHHIIIM a c.nea-y1011l£•M paoaE>Al?) • 

B c~~"fae N - KoMnOHeHTHCWi cpeJUII cne,q'JeT MCnoJibaoeaTb 'JCPBAHF.!t*lllll! 

3Ha"fPHHR: 
N 

AT= E ~n ATn' 
n=l 

N 
lq I = E ~ 

n=1 h 

N 

ZT = n~ 1~n ~Tn 
(3) 

ZTn lq 10 I ZT (4) 

noporo~ npo6er Rp<2 HsB, 1) BaAaeTCR a.nst cpe-attero 3Ha"fPHHJl I. 

+DpM'JJI~ (1), (2) MOKHO HCnOAb3C•BATb TaKKP AJIR 

npo6eros Me30HDB H ~erKMX HOHOs, 

COOTHOWeHHe 

ec~H 'J"fQCTb cKe~~HHroaoo 

R<T> = (5) 

rae R - npo6er "''ACTHL\~ c MaccoBbiM H Bc.PRAOBIIIM "fHC.naMH A, Z, R 
p 

npo6E~1· npoTOHa, T - 8H£>Pf'HR 8 PAHHHL\cLK t'lsB/A, HJIH 6o.nee TO"fHDe 

COOTHOIBeHIIIe: 
A 

R<T> R<T*> + C R <T> - R <1·*> l, <6> = -~2-- p p 

* rae T HMeeT 3Ha"''PHHe nopflAKa HecKoJtbi<:Hx HsB/A, 3Ha"''eHHR npo6eroe 

* * R<T ) H R (T ) AOAKHM 6~Tb 3aAaHM oapi~ee. 
p 

TO'tHOCTb CODTHDIIIPHH111 (5) H (6) AHst JterKHK lo10tKl8 npH Btll6ope 

s 



y r* 6 -pa3JIM'fHbiX 3Ha"-i~ M.QJIIOCTpMp"'JST Ta JIMlC,a .t:.. 

Ta6AHLJ.a 2 

0THOCHTeJibHClJI pafJHOCTb npo6P.rOB ll = [R(T) 

7L1·, 9Be 

R <T> AIZ2
11R<T>,X, 

p * 
AJIJI «-'tac"I-HU. H HOHOB f'c "'lrAt~pOAf'• 3Ha~r·i-1Hs:a T H T I'< 

&A~ax tbBIA. 

Li 

T ---------------------------·---------------------------

2 

3.2 

5 

7 

10 

tDPM (5) tDpM (6) +DPM (5) 

r*=1 

3 0.2 11 

1 0.2 6 

0.2 0.5 3 

0.2 Q..6 1.5 

0.5 0.7 0.6 

~OPM (6) 

* T =2.5 

0.7 

0.1 

0.2 

0.2 

+DPM (5) 

20 

11 

5 

3 

1.5 

.... t6l 

* T =2.8 

1.5 . 
0.2 

0.1 

0.0'5 

---------------------------------------------------------------~ 

.JlJUI Ap"'JrMX MOHOB BeJIWUtH"'l T* MO•t-Kt 

cpaBHeHMR tDPM"'lA (5) 9 (6) C Ta6AM~HMMM 

npHB£->AE"HHbiMM £c pa60T&X 1'5,61. 

Dt.\eHHTb, Hanp......ep, 

3Ha'teHMJtMH npo6eJ·oe R H 

PaccMoTpHM Tenepb 6oAee T~HMH •lAropHTM pac~eTa npo6eroe, 

KOTopiiiH MMef!T pa3JIH~i-IIIIH BHA B ~eTttpeX OOJiaCTSU<: npH HH~KHX , 

FciiiCOKHX, npOMea'JTO'tHIIIX MeaA"'l HHMH T npu "'lJibTpal:liiiCOKMM SHeJ)rMRX. 

06JiaCTb HM3KHX 8HePr~. 

3Tc• o6nac Tb eHeprHH 

H v2 H c 2 · 
T < T = ------ = __ _p ___ • < z213 I 137> 2 

c::: 0.0250 z413 "~BIA, (7) 
2 • 2 A 2 

npH KOTDpiiiX CKDpDCTb ~aCTHLllll V M~~ CKDpOCTH op6HTaAbHOrO 

3lleKTpoHa, paccottMTaHHOH c nDMOUlble TeopttH TOMaca-~pMH, 

vic < r13 I 137, (8) 

OT CBoHCTB cpeAbl ..... 
onpeat!JIReTCR Jt....wb THnOM TopMOBRIIlei1K:st ~ i:tCTMU.bl. npeACTal:llleHMe 0 ee 
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I:•('AH"tHHe AaeT Ta6JIHU.a 3. 

Ta6JtHU.a 3 

3HepreTH~ecKHR rpaHMQM pamnMM~~x npH6n~eHHM 

T < T 1 o6AaCTb RAep~ (~np~rHx, K~JtDH09CKHX) noTepb 

T < T2 - o6nacTb npHMeHHMOCTH +DP~A AHHAxapAa 

lfacTHU,a 

T
1

1A,MsB 

T 1 ,t1eB 

T > T3 - o6AaCTb npHMeHHMOCTH TeopHH 6eTe-6noxa 

p 

0.01 

0.01 

0.025 

0.025 

0.75 

0.75 

0.016 

0.064 

0.063 

0.25 

1.9 

7.6 

0.033 

0.40 

0.27 

3.3 

8.3 

100 

::iSS. 
14 1 

0.058 

j .6 

26 

740 

74 
328P. 

0.10 

7.4 

2.5 

185 

85 

2.7x10 
3 . 

0.20 

48 

10.4 

2480. 

335 

8xto
4 

--------------------------------------------------------------------; 

Ka.c BMAHD, s BaBMCHMDCTM DT TMna ~ac THI4bl sHeprHA T 
2 

MGMeHS~eTcst a 

D~eHb WHpDKHX npeAeAaX OT ASCATKOE KeB AJIR JlerK~ cpeA AD 

HeCKOAbKHX raB AJIR TSI.eA~X HOHOB. 

B o6nacTM T < T 2 npo6er M -yAenb...-e ... IOHMaaqa.o~Dt*ftlle noTepH ~aCTMI4~ 

~MCJIS~MTCA s npH6nH•eHMM AHHAxap.a 171: 

T dE 
R<T> ""' s --------- [MKMl 

0 dE I dx 

_q_~- ;: -5.102 d 
dX 

N A 

E < dc/dp )i ~i ~------------- x 
i=l A,. <A+ A.) 

"1.1 "ll 

(9) 

(10) 



• 31) 
rAe d - RAOTHOCTb cpaAM S eAMHHqaX [r/CM ] , 

< dc/dp ). = ( dc/dp )~in) + < dc/dp )~el) <11) 
1 1 1 

fiOTSfJH S He~np~rMH CTOAKHOBeHHHJC 'iaCT~III C aTOMIUII1 SJieKTpOHaMM 

< dc/dp ) <in) = 
t 

0.0793 K 

< z z .,112 2 116 

< A + fJ. • )3/2 
·n -------·----;-- )( 

A3/2 A1~2 
Tl 

Tl 1/2 
X ------------------ C. (12) < z213 + 22~3 ,3/4 1 

Tl 
RoTepH P ~np~rHX (K~AQHOPCKHX CTOAKt~BeHHflX ~aCTHUM C 

( ~I~ >t(el) = O, npH T > T t 
uu ~ 1/2 0.277 ( 13) 

4.51 c exp <-2.51 c ~ ) npH T ~ T1 

KpHBoH dE/dX c pMC.2 pa6oTM /7/, paCC'iHTaHHOH C n~bW TeopHM 

TOMaca-otepMM>; 

4 
ci ::: 3. 255x 10 

--~!.!._~-- ______ : _________________ _ 

<A+ ATi> z zTi < z213 
+ z~~3 > 112 

<E/A) 

A 

P =· 1. 659x tcf ~,...;-+ A -~-;2-~-;~:~s-;-;2!3; <R > 
Tl T1 ~ 

(14) 

~HHeepcaAbHMe napaMeTplll 171, xapaKTE9H3~He sHepr...- H npo6er 

HOH08 t COOCBeTCTBeHHO, 

t1 v2 t1 c2 
T i ::: --;~?...- = -~--- ~ :r 0. Ol "f'/'3, t1eB/A (15) 

--------------------------------.----------
j) 

8 HPKOTOpiiiX CA~aflx (CM., 
2 

Fc111paaa10T B eA~ax (Mr•/cM ) , 

M~B/(Mr/cM2). ~AR nepexOAa K 

~MHO.HTb, a BlllpUeHHO ( 10) 

HanpHMep, Ta6AHLlbl /5,6/ npo6&r R 

~AeAbHIIIe noTepH dE/dX 

TaKHM eAHI ....... aM f'tiiPCkattHHe (9) CJteA~T 

paOAeJIHTb Ha taKTop lJ =,0.1 d [r/cM
2 l. 
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M~ Ta6.Jtt.1U.III 3 BMAHO, 'ITO o6JiaCTb, rAe cyuaecTBeHHIII 'JTIP'Jf'He 

CTDAKHO~PHHR, OHa'IHT.AbHO HH•e rpa~lll npHMeHHMOCTH AHHAXapAD&CKHK 

+opM'JA. RpaBAa, cAeA"JE!T noa'lapKH'JTb, 'ITO 81116ap noporoBIIIX SHP-pr...art T 
1 

"" T 2 secbMa npH611H:JHTeAeH. 

4To KacaeTCR KO~t+H"HeHTa K ~ ~NpaaeHHH (12), TD 9 CA•AYR pa6oTe 

171, era o6111'1HO noJtarateT pa•••f eAMHHLLF.!. 0aH.&Kfl a psu.e· cAy'-f.aes <eM. 

~a6AHUY 4) OH ~MPTHO DTAH'IaeTcR OT e~H"""III' no8ToMy AAR yny'lweHHR 

TO'-fHf)CTH tlP.JIQCt')f)fipaBHO HCOOJibGOBaTb +et-!OMeHOAOrH'IecKytG KoppeAMU.,HIO 

4 
K :: E 

Ta6.n.,...a4 

3Ha.'4etiMR "oa++lfUo.lo'HIHTa k, non~lfeMHIIIe' lfVTeM cp•ttt!HJIU\ IMIIJ)a&eHHtll 

(12) C ftQAorHaM ....... nOA ~KC:fMIPMMeHT Ta~:.nMI.f.......,... AaHttiiiMH paSoTM /8/ 

"P"" ~ • 0.0125 MaBIA. 

ton 
Tar-get. 

p 23!u 
92 

-------------------· .. ------------- ------·----------------·· --------------
9Be 
4 0~63 0.~ 1.1 1.4 1.5 s.s 

t2c ., • 0.63 0.86 1.0 1.1 1.2 ~.2 
6 

~~1 0.90 s. 2 1.3 1. 2 1.1 1. 0 
I --

746e: 
32 1. 1 1. 3 1.3 1. 1 0.90 0.72 

J5?: 6 u 1. 2 1.4 1. 4 1. 0 0.75 0.53 

1811 73 a 1. 2 1. 4 1.4 0.97 0.72 0.50 

238u 
92 

1. 2 1.4 1.4 0.95 0.69 0.46 

--------------------------------------·-----------------------------
.. 



'YI<a3aHHtiiP I<Dll++HU.I«~Tbl ci j o6ecnP"''Io1l,.aiOT TO"''HOCTb HP xy•e 15-20 X 

H ltpHMeHHMbl AA~ HaH60APP ea•HOH 8 npaKTH"''PCI<OM OTH08PHHH o6AaCTH 

HOHOS OT BOAopOAa AO r~MaHHR H CpP-A OT 6epHAAHR AO esponHR. 

i j 1 2 3 4 

1 0.10497 0.18187 -9.6718M10-3 -4 
1.7917x10 

2 b. 8027x 10-2 . 2.127Sx10-3 -7.8531x10-4 1. 7656x 10-s 

3 -1.7788x10-3 -1.3348K10-4 2.8330x10-s -6.1445M10-~ 

4 1.4419x10 
-s 1.2776xl0-6 -2.5577x10-7 -9! S. 4883x 10 .. 

-------------------------------------------------------------------; 

06.nacTb, rAe npHMetMMa TSOpHR c nonpa.BK aMH, 

Y"'tHTIII~aiOilHMH C:£cJI3b CpPAIII H £."P ROAStpHGa&4HI8 8AeteTpH"''ecKHM noJieM 

"''aCTH&4bl. CpaBI*ITeJtbHIIIe pa.c"''eTIII ROKaatiiBii••T, "''TO STOM'Y COOTBeTCTayeT 

CKOpOCTb "''aCTHI4 

0.04 z213 npH Z < 30 
v/c > 

0.0705 z 112 
npH z > 30 

(17) 

CooTBP-TCTB'Y'N'H& rpatilo'NHtlle 3Ha"''eHHR &Hfll,':•rHH yKaaaHIII s Ta.6Jt"'""e 3. 

Co CTDpOHbl 0"'191-tb BIIICOKHM 8Hepr•HA pacCNaTpHE<aeMOe npH6A ..... eHHe 

US> 

J'CIIIU~ KOTOpoH CAeAyeT y"''HTIIIBaTb BJIH~· npDCTpaHCTBeHHMM paBMepOB 

+TOMHbl)( RAep H po•AeHHe 8JieKTpOH-R03HTJIOHHMM nap /8,9/. 

')!AeJlbHIIIe noTepH sHe"prHH "''aCTHI4 £c pac:cMaTpHsaeMOM o6.nacTH 
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N 
dEidX = - d E < dEidX ) i ~ 1 i=t 

< dEidX ) = 0.3072 <B+E·t-Pi) 

B = ln< 1.022x106 p2 ,-2 I I [sJ:U) - p2 

rae ~ == 11 u-e2 )., s2 .,:: T < T + 2M ) I< T + H >2 

<19) 

(20) 

(21) 

<22) 

H - MaCCa TOJJMOBRIIIeHCR "''aCTHIUII; I - cpe.~ HOHMBai.U'IQHHIJIH RDTeHI.-'MaJI 

cpeAM 8 SAPKTpOH~JibTaM (eM. +DPM~JI~ (4~). 

nonpaeKa, ~MTMBa•~a" ce~ sneKTp~,e e aTOMax 110,111: 

E = - ( e 1 + e
2 

I ) 12 
ZT I p2 

:Y2. <23) 

e 2 ~ c 4 + c 5 I P2v2 + c 6 I s3v3 <25) 

rae ZT cpeAI-tlo1l1t aapRA TopMDa,...et'li cpeAbl. 

KOHCTAHTbl Ci ~a3aHIII 8 TA5AHI.le 6. 

-----------------------------------------------------~·-.~-*~ ... -.~:~-----

nonpaBKa Ha nonJtpHaauMM cpeAM 

4.22377x10-7 

3. 04043x10-B 

-3.8106xto-10 

3. 858019x10-9 

-1. 667989x 10-1 0 

1 • 579S5x 10 -l 2 

P1 = - o. 5 1 n <JJ2 v
2 

L :+ 1 n <III . ) + o. 5 
01 

1/2 I . = 28.80 < d Z . I A.) 
01 Tl Tl 

I - CpeA......rt HDHHSClUHDHHbiM noTeHUMaJI ( 4) • 

11 

(26) 

<27) 

• 



B HHTepsaAe T2 < T < T3 , rAe He npHMe~ HH topMy~~ AHHAxapAft, 

HH TeopHR DPTp-Snoxa, MO•Ho BOCROAbBO~aTbCR cn~aHH-HHTepnOAR~HeH 

ln(dE/dX) no ln T. 

06AaCTb CBepXB~COKHX SHeprHH. 

flOCKOAbKY TaKHe SHeprHH peAKO BCTpe~aMTCR 8 RPHKAa~X aaAa~ax, 

~ orpa~HMCR BC&rD AHWb HeCKOAbKHMH 3aMe~aHHRMH. 

K ~~eHaM B, K, P. s topMyAe (20) aAecb A06asnHMTCR nonpasKH, 
1 

~HT~ea-.He npocTpaHCTBeHHY• CTPYKTYPY RAep (Hx topM-taKTop~ ) H 

BepORTHOCTb pD.AeHHR 8AaKTpDH-RD3HTpOHH~X nap /8,9,12/. 

Y~eT CTPYKTYP~ RApa AaeT nonpa&«y DKOAD 17. npH T = 10 raB/A H 

npH6AHaHT&AbHO 107. npH T = 300 reB/A. npHMePHD TaKy• •e B&AH~HHY 

HMeeT BAeCb nonpaBKa Ha noAftPHOa~HM cpe~ /12/. 
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