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KPEMHHEBbiE 3IIHT AKCHAJibHbiE )l,ETEKTOPbi 
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l1cnOJib30BaHne Kpe:VIHHCBhlX annTaKCIIaJibHblX CTpyKTyp p;mi II3rOTOBJICHH.II 

TOHKHX .6-E-p;eTeKTOpOB, a TaK)J{C liHTerpallhHbiX (.6-E-:E)c !I (.6.E1-..6.E2)-p;eTeKTO

poB xoporno I~nBeCT~o [1~5]. IlpnMeHeHne TaKnx ci'pyKTYP p;n.!I IInro'l'oBJieHII.!I E- . 

p;eTeKTopoB He 'nony'lnno U!IIpoKoro pacrrpocTpimeHII.IIIIn-na cpaBHIITeJibHo :M:anoii 

· TOJilliiiHhi :mnTaKcnanbHhiX crroea (~10~100 MKM) n cpaBHnTenbHo HIInKoro yp;enh

~oro conpoTUBJICHn.II 3TIIX CJIO_CB c~l0-100 OM X eM). Op;H:aKO rrerKO p;OCTli)J{liMa.II-B 

HaCTO.!I!IlCe BpeMi TOlllliUHa 3niiTaKCUaJibHbiX CJIOCB B HCCKOJibKO p;.CCHTKQB MIIKpOH 

.nonBomreT codp;aBaT:bH.{ u:ic ocHoBe p;eTe~Topb~ KopoTKonpo6e)J{HbiX nap.!I)J{CHHhlX 

'!acTIIU. B 'lacT~~cTn,Mo.ryT 6btTh conp;aHhi p;eTeKTophl ocKonK~B HnnKo:mep~eTn~ 
'ICCKO~O p;eliCHII.ll1 noCKOllbKY cpegHIIH npo6er nerK~ro OCKOJIKa (HanpnMep,OCKOJIKa 

'cnOHTiiHHOro p;eiTCHII.II 252Cj) HC npe~billlaCT 20 MKM. 

,Il;e'I'ei<iopbt Ha ocHoBe Kpe:M'imeBhlx 3nnTaE:cnaJthHhiX cTpyKTYP (8,IJ;), mi Ham 

B3rll.ll/]; 1 j:J;bmKHbl o6nati,aT~- p.!I/];OM npeiiMYlliCCTB no 'cpaBHC~IIIO c.nc>BepXHOCTH0-

6apbepHbiMII p;eT-CKTopaMU (f!B,Il;), Hau6onee. '!aCTO 'II<;nOITb3YCMbiMII /];IT.II cne:i, ; 

TpoMeTpun ocKoliKOB gerreHn.II. TaKnMn npeuMyirr.ecTBa:~Yi:n' .!IBll.!IIDTC.ll; 
\ 

a) ~bl~OKOC 6biCTpo~eH~TBJie; ~6ycrroBITCHllOecpaBHIITeiThHO HII3~IIM yp;'~ITbHhlM 
conpOTIIBJICHIICM 3~IITaKCTIIaiTbHOrO CITO.ll II, COOTBCTCTBCHH01. BbiCOKOii Ha-: 

np.!I)J{eHHocTbio 3ITeKTpii'tecKoro nmi.II: p;ocTnraeMoii npn H'e6orrl>rn·ux Hanp.!I

- )J{eHII.IIX C~ClliCHII.II 1 -npiiliO)J{e~HhlX K /];CTCKTOPYi . 

~ 6) BbiCOKa.II pap;naunoHHa.II CTOHKOCTb p;eTeKTopoB, o6ycrroBITCHHa.II ·TeM, _'ITO 

-: yp;errhHoe conpoTIIBrreHne 3nnTaKcnarrhiwro crio.li 6orree 'leM Ha nop.!Ip;OK BC

/mr~nHbi HII)J{e TIInii'IHoro nila'leHII.!I conpoTnBrreHII.!I n-Si, ncnorrbnyeMoro 

p;rr.!I nnroToBneHmi IIB,Il;; 

B) MeHbllla.II ~YBCTBIITeiTbHOCTb K conpoBo)J{p;aeMOMY npouecc /];CJICHII.II .!Ip;ep <!Jo

HOBOMY f3, •1 · n Heii:Tp oHHoM:y tmrry'leHIIro; nocKon;bKY, TorrmiiHa :'lY.BcTBnTerrb-' 

HOM o6rracTII /];CTCKTOpa orpaHII'lCHHa Bcero rrnun> HCCI{QITbKIIMII gec.IITK-aMII 

MIIKp~H, a 6anoBhlH CIIITbHO nanernpoBaHHblH n++ .:M~Tepnarr IIMCCT HII3Ime· 

-~-pCM.ll )J{II~HII HCpaBHOBCCHhlX HOCIITCITCH ;O~a, reHepll:poBa~H~IX <lJOHOBhlM 
li3ITY'lCHIICM- B 6ane 8,IJ;; - . 

4. • ~ • ' ' ~ ' • ' ' ' - • ' •• 

r) BhlCOKoe:Ka'lCCTBO (n~n++)c KOHTaKTa, Il:cKJIIO;J:J1IO!IlCC ~03MO)J{HO(;Tb IIH)J{eK

UIIII HOCIITCJICH TOKa npii nOITHOM IICTOlliCHIIII 3niiTaKCIIaJibHOro CITOXj 
- '· ~ . . - -

- p;) MeHbllla.II. CTOIIMOCTh 3nnTaKCHaJihHhlX nrracTnH no cpaBHCHIIIO c Bhlco:KooM-
HblM n-Si. ·-

'-
.YKanaHHaH BbllllC. COBOKynHOCTb llOTCHI!IlaJibHhlX npeiiMYllleCTB 'CTIIMyrrnpo

BaJia HaWII HCCITC/];OBaHII.IICBOHCTB p;eTCKTOp~B OCKC:JITKOB p;erreHII.ll Ha OCHOBC KpeM- . 

· ~neBbiX 3~IITaKcnanhHhlX cTpyiTyp, B HacTo.!Illleii · pa6oT~, npimep;eHhl ·penyrrh-

Tan.I IICcrre~oBaHIIH napaM:eTpOB pa::ipa6oTaHHbiX HaMil B)J; OCKOITKOB p;erreHII.II. 

B,Il; OCKOITKOB p;erreHII.!I 6biiTII nnroTOBITCHhl no o6hl'!HOH UOBCpXHCJCTH0-6~pbepHOH ' -

MeTop;nKe c 'repMeTnnauneii Kpa.!I p;eTeKTopa 3TIOKcnp;H:oii c~orroii. B_Ka'leCTBe Bhl~ ' 

np.!IMIT.IIIolliCro imHTaKTa crry)J{IIIT crroil: Au'TorrmnHoil: _40 M.Kr/~M2 1 HaireceHHhlH 

·----· 
~ ~~,~~!I~.';~t~~:·~~;?~~~~ l 
f. ""'"' ... l~f..t, ' i,, __ ,. h \i "' \l..tTl'·_.oJ .. h-_.... . ~Jo ~j," 4" 
-:-~·,.· 
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Since 1977 [1] the deep inel,;.sti~ electron scattering from a photon target has become a 
new subject of the intensive theoretical studies in the framework of QCD1

. Much progress 
. has been ?-chieved in .this direction [3]. As ~as firstly advocated by 1 Witten the non~ 

polarized stru~ture function F2 (x) can be calculated using the perturbative QCD alone. 
At that ·time there was· considerable optimism that this process was an excellent test 
for·the perturbativ~ QCD. and might provide an acc~rate measurement· of a,.' By now 
the optimism has waned ca"nsiderably. This happens because Witten's suggestion is true 
only for the asymptotically large probe-photon momentum transferred squared ~he;e a 
"contact"_-type term due to the phot~n operators iri th~ framework of OPE turns out to . 
be dominant. A.t smaller values of Q2 the hadronic component become' sizable, the photon 
admits considerable contribution that comes fro~ the nonperturbative region.· Due to this 
contamination the hope of pure extraction of Aqcv from this reaction in .real experiment . 
fails owing to the large u~certainty in the theoretical prediction for this part. Till recently 

· .the only estirriatioris for the latter have been obtained from the Vector Meson Dominance 
Models [3]. · . . · · . , ' 

. The first QCD based ca1culation of the hadronic part has been initiated by Balitsky 
(4]. However, o11ly a:rew first moments rather tha~ i~dependence of the structure fun~tion 

. were fouu'd in his paper .. Recen\Jy a new approach to calculation of tlie photon structure 
- . . . . 'I . ' . . '.. . 

function in QCD has been developed [5]: It enables one to evaluate the structure function . . 
in' the region of intermediat~ X. and Was SUCC~ssfully applied 'to tne case of spi~ averaged .\ -. 
scattering. . . . . . . .. . . . . .. . 

In recent times the polarized photon structure functions have attracted a lot of atten
ti~n~ In ref (6] OPE and the r~no:rrlalization group analysis was extended to the polarized. 
sector, ,vhile refs. [7] deal with the first ~oment of the spin dependent structure function 
gJ (X), an'd its ~ensitivity to the: chiral symmetry realization. Jn these papers, as in the 
Witte~'s @e the hadronic comp~nent'was completely disregarded. . · .·. . ' .. 

• Iri. the present investig~tion we COI~ce~tr~te on~the calculation of t,he poladzed st~ur;tute 
function gJ ( x) following the method mentioned above .. We shall start with the considera
tion.~fthe structure functio~ when the target photon vi;tuality is large arid spacelike but 
'-p2 ·~ Q2 and. apply the OPE to the discontinuity of the forward photon-photon s~at
tering amplitude~ which results in' the ~xpansion in the inverse powers of t"atget~ph~ton 
virtu~lity p2 • To obtain the correct analyti(al properties i~ the photon off-shellness, we 
adopt_. a. certain model for the structure function and . the hadronic spectrum. Compar-

'ing the' two representati~ns of the ~a~e quantity ..;,e c~rl".fix una~biguously all unknown 
parameters.' . ·<.' 

· .. The sensiti~ity to the' QCD radiativ~ corrections is poor until very large Q2 1s attained 
· m~c;h larger than it( n~w available. Thus, we restrict ourselves to the lowest. order graphs; . 
'and to the consideration of light quarks only. 

To start 'with we consider the four-point co~~elation function 

;~v,a{J := 41raemi3I £i4xd~y~4zeiqx+ip(y~zl(OIT{jl'(x)j~(O)ja(Y~j{J(z) }IO}, . {1) · 

. wh'er~ j" = EqQq~q'Y"~q.is t~e .~lectro~agnetic ~uark ~~m!nt. This ~~plitude is origi-. 
nated from the T-product of-two electromagneticcurrerlts between the photon states a11d 

·• 1 For. t~e first discussion of the photon stru~tu:e functions in the context of the I gauge ~heori~ s~~ the 
paper by Ahmed·an'd Ross [2] and references given therein., · . · 

. '. .. .· . . fl~: ~,~,~~i~r 
.. , . -l.;m~ .... -.;·~"·· -·~"~ ~ .. ! 

·: · .-·•-·JJ.i ·r··,..,~.., .-' · \ 
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Figure .1: · P~rturbative diagrams fa; the ~nit operator in the openitoi expa_nsion. 

appli~~tion of the Lehman~-,Syrtianzik~Zi~II_Ie_frri<l:n~ recl~ction formula. J'he __ discon~in~~ 
ity across the branch· cut on the real axis 1n the -comp,lex plane of w = l, where. x Is 
the usual Bjorken variable, gives' us the structure function 'we are. interested in .. In orde~ 
to find the' polarized' spin structure function, we, isolitte it as. a coefficient- in front 'of an 
appropriate tensor st~ucture, namely . ' '. ' ·. . 

iJ~T,.v,?~~-9<:; =(· i)• E~v;uq>,s:gj(x; Q2
))_. _ _' 

7r • . ' pq : '· . ' ',. 

·, 
(2) I 

where Su ,;_ i~:~~-yufat{Jp;y ami 'ta is a photon pol~fiz~tion vector .. More p;eci~el;, fm th'c 
_purposes of this paper it is en'ough to pick out the antisyinmetric tensor• (g .. ~g~p- g~~g,;a ). 

, As a first step we have to find the contribution of the unit operator~ This.result is wei!: 
·Known 'since the "photon-photon fusion'5 proce~s .was' calculated even before the advent of , 
QCD (SJ. !Iowever, to reproduce unambiguously ~h~ spectral densities in the di~pcrsion . 
representation for the structure function, which require some intermediate result, such a
calculation has to be.performed over again. We restriCt ourselv'cs to thesc~ling app;oxi
mation; i.e. to taking into account the first nonvanishing term in the expansion in powers 
of p2 /Q2

, ther'~fore limiting t'o the leading twi'st-2 ~ontribution. The result is . · 

gj(;, Q\ P2 )pert ::,_f.' 

~ ~;· N,N1 (Q:) { ( 2 ~ 3x+ (x' '_ (,' - x)']t' J:'~ (P"(~::)') ;- ( 1 -. x)} 

= a:m ~cfJ(9.:)[x2 -(1~ ~);J(lh (_~
2

x2) c- 2).. . (3)' 
' \ . . ' . ' . .. .. 

where (Q!) ~ ~I EqQ: is' ~n ave!age of. the f~ur.th powersof.thc quarkchargcs; This· 
result is twice· that represented by. diagrams in. fig.l due to the. clockwise and counter
clockwise directions of the internal quark lines, each term in the curve brackets correspo~ds 
to the graph (a) and. (b); respectively. The first line of this equation will be_ used in'thc 
foi!owing to fix the param'eters ofthe hadronic spcctr'um., ''.· · . · ,- . · · 

From ail power corrections up to dimension eight we calculate only one .due to the 
gluon candensate(2LG2

). This can be elucidated by th~fa:cts that ·the lowest diinen~iol1 
' 1r ' . . ' _. ,_. .., .. : . . 

quark condensate (!/>!/>) carinot appear due to chiral invarianccas it is accompanied by the 
.. light quark mass which we set e(pial to zero in ali' calculations .. Th~ _contribution of the 

three-gluon condensate (g3 JG3
) is usually small. Di111en~ion six .~our'quark condensate 
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Figure 2:: Ghwn condensate contribution to the imaginary part of the forward yy
'scattcrillg a,fnplitude. 

: ca'fl be omitted because its contribution is proportioi1al. to the delta function·....::_ 8( 1 - x) 
· and turns out to be beyond the scope of the method. Of course, this singular ~oi1tribution. 
· can be' si~can;dover the whole region ofthe' momentum· fr.dction from zero to. unity by 

introducing the co-iiccpt of non local quark· con,dcnsate. But as~will be discussed at the 
.. I . . . • . ' . . ' . . . . . 

end of the paper it can be neglected too. · · : . _ . · 
· . To simplify the calculation of the leading power corn:ctioll, it is con\'enient. to use 

- . , -·. . , . . r . .· . . -· - . 
fixed-point gaugefor the l>ackgroundglui:nl field (.r- .z· 0 ),,B~(.r)"" 0. \Yc chose the fixed 
point in the~vcrtex of 'the hard photon CIJJissioll :r0 . = 0. The quark propagat(>r in this 
gauge up to the order 0( G2 ) looks)ike (9]. · . . 

'·· · .. , 1 ___ .. ".. . ~ ----. . . ....... _ '•\ _· .. ' . . 

S( ·) - ·J· ~ -ik(x-!i) { l_ +' · G" t" !., · · ~ C" t" . ('·" ...: }a !C) . : x,,y .~ (27r)4~ :. ·k2 g o/3 !,_:4/,1"15 + 29 'nl1 )/" k2 - k·l . , 

. . ~{g2G2) (112 /C+·t/C(ky)2 -2tf(ky))}_· 
3225 · /,_:·1 · _kG . · /,_-·1 • . 

(·I) 
,· '··' . ·. '·l . ' . . . f 

. A non-zero contributioncomes in the lcadi11g twist fr(JIIJ ·the diagrams Hcpict<•d o11 
. fig.2 and cad1 term in the curve brack~~ts ,correspo11ds to the diagrams (a).(b) and (c), 

respe~tiv:ly: ' ~ ;~ ,· , -~ : ' ' · . · '-, . . . . ' . · . 
1 

· : • ·• . 

g 1 (x;(J ,]I ki;-G2) ·. I 

·a·. - ·• ·J 1r
2 

n .{·(8 I 4 ')' (8 1.) · '(_·II)}· . 
. ~NcNJ(Q~)12N·1(~G2) :-l2- ;-l·':"' + :-l--:2·· ·+ ;-l- ... 

1T.. c p 1r \ x \ .r . \ .1 _ \ .r 
•. · . • . • . ' 2 • . • . . 

=· o,m NcNJ(Ct).J...:.!!...ot•c;2)}_. · " • (5) 
. 7r q !JNc ]14 1l. . :r-2 

. ~ . . - . .. ' ' ' . ' ' } . 

Collecting all contributjons we obtai11 tlwOfollowing st.ructure fundi<i11 for. tlw off-sh<'ll 
polarized target. 'photon: · · - · 
. ! ..... . . . ' . 2 .- 2 

gj(x,Q,p) . . 

,~:.,~miv~N1 (Ct) {f:t2 ~(I.:... i)2] (~~~ (. (~2 ~·):--'- ~)· +~ 1!' 2 (~'u2)}_}. (G) 
'' ·.' 'Tr. ., ·,~. ·, ;· . .,-; ,. ' . ~p2.r2 . - !li\c 1"'.-;r .rl 

· ·O-Ir thc_-other hand we 'can lise the <inalit.ical:propert.i<'s in p2 [10] 'mul rt·pn•sent tlw. 
v structure func!.iot'l via dispt•rsion rclation . .with resp<'ct ~~) p2 in t erms.of tlw physical st att's,/ 

>I 

', "~( .Q2' 2) -____ ,G·(·._) +.1·,-x, d._,2(it(.!:,p'2) + 1''' .. ,,2 ·1_.,, d ,2 (.'t(.r,p;2.p~2) (-) 
9t X, ., J1 - '0 ;r Jl 2 2 ( flt Jl2 1 2 . 1 2 . . , I 

· .·· .. ·; · ," .:. · , o - · (p' -: 1' ) , n u . . (]1 1 - p2 )(p2 - ]12 

:l_ 
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For functions G; we accept the technique ~tandard for the QCD sum rules, .','r~sonan~e' 
plus continuum" ~odcl: ._ · · · · · · · .. 

' . 2 . (i) ·. 2 . . . (2) . . 2 . . 
G,(x,p') ~ G, (x)fi(p' - m;) + G1 (x)O(p' ;-:- p0

2 ), _ . .. . . 

·a· ( ,2 .;2)· a<'>c· )fi(. ,2 ·. 2-)fi( ,2 · ·2)· · ci2J(. )B( 12 2)·0·( ·,2· · 2) . 
. 2 x,~, ,pz = 2 x P1 - mP P2 - mP + 2 iJ: P1 - J1o · P2 :-Po , 

. . . (8) 

\ ~vhere P5 = 1.5GeV2. is a.thresh~ldvalue forth~ \·ect~r mesonchannel and m; = Q.6GeV2 · 

.is a p-meson mass squared. ," ' . ' · ·. _' . · · ' . _ ' .. · · · . ·. . ,' · 
. · Requiring that at ~p2~ oo cq.(7)_m'ust coin_cjde with the hare quark' looP,, _we obtain: 

G&(x) =-a,~ NcNI(Q:)[x 2
-,- (1 ~ x)2J, 

, I 7r ' • • . . .. 

G\2)(x)= 0, ' ~. - ,- ' . ·
1 

G{2)( ) aem N. N. (Q4)[ .2 · ·( 1 ·)2] 1 ;{j( .,·; ·. I;)·(}. (.Q2/ '2 /2) '' · ( · )\ 
2· x = -.-. c 1 q x · :-: - x P1. . P1 ·-· Pz · x .- p, . J . 9 

• .. 7f .. . . '.. '.. . ' . ' ' 

Substituting ;hem back int~ the dispersiofi ~~la~ion · (7); and 'e;;~nding ·.in. the Inverse 
powers of p2 we can compare the resulting expr~ssion w!th QCD c~ICulated gi(l, Q_2,p2 ) 

(6) and fix the rerpaining unkno~n'functionspPl(x) and.G~')(x};narriely: '.· ~-
~ . I. • .. ,. • •. ' ~ ' 

c\'>(x):= 0,; , . , . _ ... ' \• '. . .,. . · .. I, 

G~1)(x) = aem Ncfvi(_Q_ !)P~~ r~[xJ ~-(1 :- x)2) +~ i:t.-c2)\}_'. 
1 · , 7r . , . . . · · 2 · · · · , . · 9Nc Po · 11', X 

' .' '.:... .. ' ' ' '• '" . . 
(10) 

Finally,'we 'collectall ~unctions and make i~teg~~tio~- in eq.(7) keeping the lea:di~i 
· twist-2 contribution, We comet~ the polarized virtual structure funct-ion which posse~ses · 

. the correct analytical properties i~the pho,ton ~quared mass ~ndaccount~ f~r the hadronic .•. 
. ·., ' . . . . ·.·· ' . '• '. '·' . 

part: · . · ·' . . ; ~ .. ' 

-,(' Q-2- z)·. __ .acrt.·N·N-·(Q4)·. >·. 
g1 x, ,p .-- c. I <i : ·••. 

:• '/ . . .. 11' . . . ·_• , '. , ' ' (. . .• · • I 

{:__[x 2 ::.(l-x)2]f[x2 ~(1-x)2] HC2·(·~~- ;)}~-~ /~ ~)]: 
_ . . . __ •. , .-. . _.· . . •. Po ._. P_. : . Po P , 
1 Po4 

· [' :2 •· · .. 2 : ,8 1r
2 a.· 2 .1]·} 

+2 ( z- 2)2 [x :(I--: x) ]·-:i;·9N· --:;j(-G )72 ·. 
. P .. mP. _· . · .. ·. c Po, .n: . x -

'(11) ' 

. NO\v we make some 'cc;~nments about the introduction 6( the non local qua,rk ~onde~
sates . Such an' attempt was n'iade in ref. .[11] for the;spin ave~aged ·si~uctu~e function 
F2(x). But there arc two shortcornings in' this paper. First,,the authors claim that 'the 
contribution due to the quark condensate imp~oves considc~ably the des.cription-'of exper~ 
jmental data, though, there is a numerical error in their answer:' the coefficient in front of . 
the n~nlo'cal vector quark con~len~ate is th~ee. tim~s smaller. The second fact is con~ected: 
with improper -t~eatment of nonlocal objects·. The diagr9-rri with a ~onlocal sdlar co~
densate used in their paper does not ~~ist. Ti1is ~an be seen from the following fact's .. As. 
was shown ·long ago in loffe's pa.per [12] the virtuality ~f th~ active quark lines in the box 
on whichthe hard /;quantum is scattered is of an order of k~."' xp2 or. for the_transverse 
component o.f the quark momenttim kl ...:. ~(I -; )p2• This statement isvalid only for the 
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· F)gure3:.Real photon asym~~tryat Q2 ;,·10GeV2 ; Thesolidcurve corresp@ds tothe 
full spin dependent sti)-lcture function giveri by ·eq. (11), while long- and short7dashed 
lines correspond to the continuum and hadronic contributions to the latter. · ·. · ' 

. , .. ' . . . 'f. 

imagi~ary 'part of T"v;c>13 ~heri the propagat~rs · ~orresponding to t~e horiz~ntallines are 
on{therriass~shell[13]. The u~e ,of OPE. in the target-phqton· virtuality can be justified i_f . 

. -,-p2 -;;p R;o~l• where Rconl is the confinement ,radius,. So, the virtuality of tJ:ie quark lin~, 
is large in. the region of. intermediate x where·_this 'method can' be· used, and there is no·. 
reason t6 suhstitute the perturbative propagator by some fu~ctio~ tha".t simul~tes large 

. ' distance propagation. In the limit X -4 0 the OPE series diverges as well as for X -:-+ 1 
. [13]. . - . . - .. - \ ·. ... . .·_ . ' . . . . .. i '·.. • . ' .· ' . 

· · · . Of course, 'one can convince oneselfthat from the yievvpoint of the operator, pr'oduct 
. ~xpansio~ the nonlocal quark ~o'ndeiisate. corresponds to summing up' an infinite sub~~t 

rif higher-~i~ensiorilocal condensates::But it is o~ly. acertain subset.thatis summed up 
. . while ailihe other p~wer corrections are ignored at the same time, in spite o{the fact that_. 

, there is n~ reason to negl~ct them. There_fore, this cann~t resolve the proble~ of OPE. 
convergence for the problem. in :qu~sti~n .. Moreover, the diagram. of this. type becomes 
disconnected in the localliinit. Due to th~ fact that the.contributi~n of nonlocal quark
condensate has no immerical ~nh:ancefoent,we 'disregard .the latter in our analysis. . 

Eqhation(ll) is our main result_ . _ , ·' . . . . . .. 
. · In fig.3 ~e represent the result of cal~ulatio~ of the real target-photon asymmetry in 

the c~ntral region of the Bjork~n variable 1 
• • '· • ·• • • • '. , ,' ,· • · . . . . . . . . ' ' 

, ·I N(x,Q'i) = 2xgj_(x,Q2,0) 
· _ fi(x,Q2) 

(12) 

forth~ Q2 = ~OGeV2 , where [5] 

'FJ(x, Q2
) ~Oem NcNI(Qi}_{-1 -t 6x(l ~~ ~) + [{1-:- x? + x2]/n ( ~l 

2
) 

.: . • _11' '·. . . . . •. , . , . • . . X Po 

.· 1 Po4 [ ·_ . - 2 2 8 7r2 a;· 2 1]} _, +-:-- ,;· [(1-x) +x ]---4 (-G )2- . 
· .. . 2 Tt. P · · . · . 9Nc Po _11' X 

{13) 

5. 



I ., 

TepMII'Ie~KIIM BaKyyM~bi:M HaiTbiJieHIIeM, a B Ka~eCTBe KOHTa~T~ K · ll ++ -CJIOJO -.err on 
AI TOJI~IIHOH 70 MKr / cM2 • · Bbino M3roTOBJieHo Tpii p;eTeKTopa, gBa II3 HIIx npc;x
cTaBJIJIIOT co6ou no 'IeTbipe ceKTOpHbiX :meMeHTa Ha Ka)K)J;OH nnacTHHC, a TpCTIIII 
p;eTeKTOp rrpegc~a~JIJieT c'o6oii KOlibneByiO CTPYKTypy; cop;ep)Ka~yiO IIOMIIMOneH
TpaiTbHOro _geTeKTopa Bocei.rb KOJibU:eBbiX p;eTeKT.Hpyi<>rriiix aneMeHTi>B. IIJio~ap;b 
Ka)K)J;Oro ceKTOpHoro )J;eTeKTIIpyiO~ero aneMeHTa COCTaBJIJIJia 1.5 CM2

, a nliO!lla)l;b 
neHTpaJibHoro u Ka)Kgoro xonhn~Boro geTeKTIIPYI<>!llero aJieMeHTa 3:6 cM2

; 3a3op_ 
Me)K)J;Y KOJibp;eBbiMII aneMeHTaMII coc;aBiur~ 300-MKM. TaK~Mo6pa3oM, 6biJI<J II::J~ 
roTOBJieHo II liC.CJie)J;OBCiHO 17 geTeKTIIpyiOU\IIX 3li~MeHTOB. . . 

,Il;JIJI II3rOTOBJieHIIJI CeKTOpHbiX ·· p;eTeKTIIpyiO!llliX aJieMeHTOB liCIIOlib30BaJII!Cb 
::JniiTaKCIIa:rihHbie CTpyKTypbi CO CJiep;yiO~IIMII HOMIIHaJibHbiMII IIapaMCTpaMII: 

TOJI!liiiHa 3IIIITaKCIIaJibHOro ll-CliOJI c 21±1. 7 MKM, .. 
yp;en~Hoe corrpoTl!BJie~me aniiTaKc~anhHOI'O, CJIOJI - 30±0 .5 ·.OM X eM; 

.- ~ . " 't - . ' . . ·-- : 

- yp;en~H6e corrp~TIIBJieHIIe II~)J;JIO)KKli (n1;+-cJI~m)- Q.08Q 70.0016 0MXC~, 
" . ~ :; -·~-· ,.'_"'-~.~ . . - - ,. ' 

TOJI~IIHa IIO)J;JIO)KKII c. ~ 350 MKM, . . . .. . . . 

Torr~IIH~ ;epexdp;Horo cno~ Ha rpaHIIne pa3gena (n-Si)-(n++ -Si)- 0.670.8 MK.M .. 

. ·. n-'Si\ 

0_. '~- ·Ec' I --.__c:.;.:~-----=------.~...._ - E F . 

8 Ev 

P:rrc.l. .· 3oHHaJI /r:rrarpaMMa Bbi~p~MmilO~eii A~~( n-Si )-( n++ -Si)-cipyKTYPbi 

,lJ;nJI II3rOTOBJieHIIH KOJihiJ;CBbiX geTeKTHpyiO~MX -.:J~cMeHTO~ IICIIOlib30Bamtcb 
3II~TaKCIIaJibHaJI c:rpyKTypa CO_ CJie)J;yio~!IMII HOMIIHaJib~biMII napaMe~paMII: 

_ TOli~IIHa ::Jn~TaKCII!UrbHOr~ n-CJIOK- 51±3 MKM,: 

~- yp;eJibHOe COIIpOTIIBJieHIIe 3IIIITaKCIIaJihHOI'~ CJIOJI.- 80±1.2 0MX.CM, 
- \ -· . . . -

Y)J;CJibHOe corrpoTIIBJie~IIe IIO)J;_li<llKKII- O.OOlB o~~c~, . 
' \ 

___....:.-. 

TOJI~IIHa IIO)J;JIO)I{Kn -· ~ 350 ~KM, 
/>- . . . ·- . . . .· . - "-

TOJI~IIHanepexop;HOI'O CliO.!! Ha rpaHIInC pa:3geJia (n-Si)-(n++:si)~ 1:071.2 MKM. 
., __ .. ... . 

' ·, ~ J 

IfCXO)J;Hbie 3IIIITaKCIIaJihHbie -~JiaCTIIHbi UMCJIII )J;IIaMcTp. 76 ~~' KpiiCTaJiliii'Ie-· . 
CKYIO OpiieHTaniiiO <111> II tShlJIII p;ei:lOpiieHTHpoBa.Hbi-Ha.2° no OT~OUICHIIIO K 

KpiicTan~II'Ie~Koii ocii <100>. OixrroHeHIIe oT rrn~cKorrapan~enhHocTII ncxop;Hbix 

nliaCTIIH COCTa~J:i:JI~O ::_; 2% Ha )J;II~Mc;pe 76- MM. -' . . . , 

2 
,. 

·./· 

F 

1 

t 
!· 

1 
I 

!. 

I 

i' 

~-&HepreTH'IecxM 30HHaJI giiarpaMMa ncrroJib30BaHHbiX Haim Au-(n-Si)-(n++:c 
Si)- cTpyKTYP noKa3aHa Ha !mc.1 .. XapaKTepHoii oco6eHHOCThiO aToii )J;IIarpaMMbi_ 
JIBJIJieTCJI HaJIII'IIIe Hll rpaHIIne pa3)J;eJia cn:-Si)-(n++~-Si) llOTCHniiMbHOro 6ap~epa 
BbiCOToii·~ 10 kT/q (k- nocTOJIHHM BonhnMaH~'J:'- a6coniOTHM TeMrrepaTypa, 
q- 3JICMeHTapHhiij: 3ap.!!)J;), IIpCITJITCTBYIO~er~ rrepexogy aJieKTpOHOB na:q.++ - CJIOJI 

-B n- CJIOH. : ./~ ~ · _ 

,Il;JIJI IICClie)J;OBaHIIJI OTKJIIIKa )J;eTeKTOpOB ITpii' IIX o6Jiy'IeHIIli OCKOliKaMII )J;emi
_HIIJI ncnonb'noBairCJI HCTO'IHMK ocKoJIKOB cnoHTaHHoro geneHIIH 252Cf HHTeHc:ir:BHo

c~:biO- ~ 10 
3 geneHIIH/d~K. Ha6op O)J;HOMepHbiX ::JHepreTH'IecKIIX cneKTpoB npo~ 

~O)l;IIJICJI CTaHgapTHOH 3JieKTpO!:!IIKOH (6], BKJIID'IaiO~eu B ce6JI :JapJI)J;O'IYBCTBII~· 
TeJibHhiH rrpegycHJIIITeJib, · cnexTpOMeTpii'IecKMH. yciiJIIITeJib II npeo6panoBaTeiTb 
_ "aMrrJIIITyga-nil:(ppoBoii Kog". CTa6IIJihHOCTb pa6-oTir cneKTpoM:eTpH'IecKoro Tpax

Ta B riponecce I!a6opa cneKTpoB ocKonKoB geneHIIJI KOHTponiipoBanac:b c noMq~hiO 
reHepaTopa TO'IHOH aMllliiiTY)J;bi. . 

N .··-r-----.:.--'----,-------.:.~--,--:----, 
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P:nc.2.. CnexTp ocxoJIKOB crroHTaHHoro ;:reJieH:nJI 252 Cf. 

· · ·aeBoe pacnpe;:reJI~HMe - ~oBepxHocTHo~6apb~pHl.rii ;:reTeiTop, 

i' 

i 
h .. 

; ~ 

i 
I, 

-, __ 

. npaBoe pacnpep;eJieHrre - an:nTaxc:n~JibHbiH ;:reTexTop . . 

AMIIliiiTyga CMI'HMOB B mupoKOM.)J;IIana3oHe HanpJI)KeHIIJI CMe~eHHJI 3~eTHO 
MeHHeTCH He TOJibKO il:n~na yMeHbUieHIIJI rro'Tepb reHepiipoBaHHoro 'racTIIneii 3a

pHga npii yBeJIH'IeHIIII HaJrp.!I)KeHIIJI 'cMe~eHHJI, HO II B pe:JyJihTaTe Cyll\eCTBCHHOro 
li3MeHeHIIJI eMKOCTII geTeKTopa: BcnegCTBIIe 3TOI'O . K03cpcpHniieHT ~peo6pa3oBa-- . 
IIIIJI "reH.epiipOBaHHbiH nap1rg (a:HepriiH) - ~IIJIMTyp;a ciirHana" naBIICHT oT eM- ,' 

. ' . - ·- . . . ·-~ - -.-· - - -- ; . - .._ 

· KOCTH geTCKTOpa )J;a:lKe npH IICIIOJib:JOBaHIIli :Jap.!I)J;O'JYBCTBIITeJibHOro npegyCHliii-
TeJIJI: '9:To6hl npiiBeCTH Bee pe;ym>TaThl K egiiHo~y Ko::~cpcpiiniieHTY npeo6pa3oBa-
I!IIJI npo~3BO)J;IIJI~Cb HOpMHpOBKa aMllJIIITY)J; no reHepaTopy. . 

-· Ha piic.2 npHB~)J;eHbi 3Her)reT~'IeCKIIe cneKTpbi o~KOJIKOB cnoHTaHHoro gene-. · 

, Him 
252

Cf; geMoHcTpiipyi<>lliiie ocHoB:H:hre pa3JIII'IIIH oixJIIIKoB_ 3.II;'H IIB,II; .. CrreK
TP?J_ Ha6IIpaJIIICb npH O)J;HOM II TOM :lKe K03cpcpiiniieHTe ycHJieHH,!! li . npii O)J;IIHa-

,._; 
/ 3 
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KOBOM Haiip.!DKCHHH CMC~CHHH vb~lB. ·. 0TM.CTllM, 'ITO Ha6op CIICKTP?B ocy~e
CTBilliliCH 6e3 peKOMCH)J;OBaHHbiX B (7)'npegocTopmKHOCTeii, OTHOCH~HXCH K, ·H<> 

TO'IHMKY. ocKOliKOB p;erreHI1H, K ·)J;eTeKTopy H pe)KnMy ·ero pa6oThi, .. K KorrrrnMa-

~nn cncTeMbi "uC'~_O'IHHK-)J;CTeKTop".. CneKTphi;norry<J:e~bl Ha 8.U c Y.)J;CIThHbiM -

conpoTHBITCHHCM p=30 ,OM: X CM H Ha. IIB.U c' yp;errbHbl:!.1- conpoTllBITCHHCM p=660 
0MXCM. JI:J pnc.2 BH)J;HO, 'ITO B crry<J:ae 8,U, p;a)Ke npil Vb~lB <f>opM:a :JHepre

TH'ICCKOrO pacnpep;erreHnH ocKorr:KoB p;e)leHHH npn6rrnJKaeTcH :K cTaHp;apTHOMY. p;rrH 

252Cfpacnpep;erreHniO. ·IIepBbie Tpn napaMeTpa lrrMHTTa (7], onpep;errHro~nc oT- -- -

HoiiieH~e HHTeHCHBHOCTeii rrerKoii'ii THJKerroii rpy~n ocKOlii\OB n o'THOIIIeHHH n~K
npoBarr nMeiOT )J;liJI gaHHoro p;eTeKTopa crregyro~ue :J~a<J:eHnJI: N L/N v.,;,2.81±0, 13, 

NH/Nv=2.19±0.15, N£/NH=='l.30±0.12: · ·- , . 
B crry<iae. IIB,Il; pacnpep;erreHne aMnnnTm· cp;BnHyTo ·B cTopoHy McHhiiinx Ka~ 

HaliOB. (<iMniiHTY)J;hLCHrHaJIOB npnMepH:o B 4j)a:Ja.MeHblu~HO cpaBHCHHIO c'8,U), 

it caMo pacnpej:J;erreH:ne aMnrr:iTyp; p;e<f>opMupoBaH<)u :JHa'InTcllhHO oTrrn'!aeTCH oT 

cTaHp;apTHor~ )J;liJI 252Cf :JHepreTH'I~CKoro cneK~pa. Hpw!eM p;e<f>opMa~nJi: cneKTpa 

'TaKOBa, 'ITO j:J;JIJI ero OIIHC-aHllH CliOJKHO npllMCHHTb·IIapaMeTpbi niMHTTa. 3Ha'Ill~ 
TCllhHOC pa31Ill'IllC aMIIliHTY)J;HbiX pacnpep;erreHllM o6ycrrOBliCHO TeM, 'ITO B crry'!ae 

IIB.U Irpn MarroM HanpHJKeHHll cMe~eHnH npo6erll rreri<o~o ll T~JKerroro · ocKorrKoB,

p;erreHI1H :He yKrrap;biBaiOTCJI B <J:YBCTBHTCIThHOM o6rrac;ll geTeKTopa, Bcrrep;cTBlle 

<J:ero HC BCCb rcHcpllpOB~HHhiM ?~KOliKa~ll 3ap;)J; IIpllHHMacT · y'IaCTllC B <f>op~ll-

.' 450' 

=. 400~ . . -

i 
i 350 
1:1111. 
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~ 250 = 
200 
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PHc.3. 3aBH~HM()CTb (1MIIJUi.z.y)4bi CHrHarra OT padJmJCTH ~OT~JiL{HaiTOB V' 
)41IJI nerx_oro H TJDKenoro ocKo1IKDB . 

Thn!i'IHblc :JaBncllMOCT~ ·aMIIllllTy/ihr · cnrHarra oT· HanpHJKeHHH Ha p;cTeKTope 

)J;mi rrerKoro n TJIJK-;;rroro 'ocKorrKoB no~a:J~Hbl Iia pllc:3. · IIocKorrhKY oTKllllK p;e- · 
TC~TOpOB nccrrej:J;o~~CH npn caMbiX MaiTbiX :HiuipHJKCHllJIX CMC~CHllJr, HC06XO)J;HMO 

6blrro · y<J:nTbiBaTb' n cl3errll<J:llHY .. noTeH~~aribHoro • 6apbepa Vo, BO:JHnKaro~ero. H:a 
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rpaHll~~ pa3-~erra. Au-(n-S_i). 3Ha~reHIIH BCllll'Ili~hi v~ pacC'IllT~IBallllCb TaKHM ';Ke 

cnoco6oM, KaK n B pa6oTe (8]. B o6rracTn ygerr~HhiX conpoTnBrreHnil ncnonb:JO- · 

·· BaHHhlX ·HaMn :JIIIITaKcllarrhHbiX CTPYKTYP (p~S0-50 OM x eM) KOHTaKTHrur' pa3-

HOCTb IIOTCHL{llaliOB COCTaB1IJI1Ia ·V0~0.5 B. : ,lla."'CC · BC3)J;C B Ka'!C.CTBc pa3HOCTll 

IIOTt;H~HaliOB, IIpliliOJKCHHOM K IJ:CTCKTopy, UCIIO~h3JCTCJI CYMMapHoe 3Ha'!CHHC Ha

hpH~CHllH CMC~CHllH vb ll paBHOBCCHOC :3Ha'!eime IIOTCH~ilallhHOro 6apbepa Vo,-
T.e. V=Vb+Vo. . . ' ' . . . . 

iii~: N,.. : > I I 3.0 f-.,-----r-___:-~----rr-
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PHc.4. · · 3aimc~MDCTb rrapaMeTpoB illMHTTa ox panHocTn noTeH.uilarroB V: 
' ·- . .. . 

cneBa - KD1IbL{CBaH l{CTCKTnpylDIL{aH CTPYKTypa, 

crrpaBa -. CCKTDpHaH l{CTCKTHpyiOIL{aH CT]JYKTypa. 

' li3 pnc.3 B!iAHO, 'ITO'KaK )J;1IJI nerKoro, TaK II )J;liJI TJIJKenoro OCK01IKOB naBll-

. CllMOCTH aMIIliHTY.)J;bf CHrHarra OT V BhlXO)J;JIT Ha nn'aTO B o6rraCTII HanpJIJKCHIIll 

3-5 B. 0TMCTMM, 'ITO ;:brxop; -H~ nnaTo.· coOTBCTCTBJIO~nx :JaBllCIIMocieii p;nx 

IIB.U (9] it HOHH0-1I~~llpOBaHHhiX )J;CTeKTOpoB. (10] IIMCCT ~1CCTO npit vb~50-100 
B, Yxop; BBcpx TO~Kll B6llll3ll v~35 B Ha 3aBIICllMOCTU llMIIliiiTY)J;bi OT npnrro-

. . _. . -· ·-. - . . \ -
JKCH~OrO HaiipJIJKCHllJI )J;liJI rpyiiiibi 1ICrKUX OCKOJlKOB CBJI3aH. C Ha'!aliOM npo~ecca 
M:ynhnmni1Ka~nll 3apJI)J;OB. . 

K~K yJKe yrioMIIHarrocb Bbiiiie, cneKTpoMeTpn~rccKne CBOIICTBa p;eTcKTopoB oc~orr
KOB p;eneHnJI o6bl<J:Ho onllcbiBaroTcJI nepBhiMn:Tpe1m napaMcTpaMn IllMIITTa. Ha 

pnc.4.rioKa:JaHhi :JaBllCllMOCTll OTHoiiieHm"t N1JNv, Nu/Nv n·NL/NH oT pa3Ho-

. CTH. II~TeH~narroB V p;im op;Hor6 II3 ccKTopHbiX geTeKTllpyrouinx ;)JICMCHTOB n gnJI 

O)J;HOro H3 K!;)llb~eBbiX )J;CTCKTllpyro~IIX :JliCMCHTOB . .JlnHHJIMH IIOKa:JaHbi 3Ha<J:eHHJI 

napaMcpoB, peKOMCH)J;OBaHHhiX illMll,TTOM. JI:J _pnc.4 BIIIJ:HO, ~TO .)J;liH CCKTOpc 

. ..._, 
5 

/ 

\ 



HOrD geTeKTIIpyromero 3:Ie.l.ieHTa napaMcTpbi NL/N~; NH/Nv-:nNL/NH cna6o 

naBncHT oT V. CooTBC'TcTByromire namicimocTn g:m KO:IbQeBoio ~eTeKTnpyro
mero 3:ICMCHTa ~OKa:JbiBaiOT, ·~ITO. ;{pll MalibiX 3Ha~reHII.!IX Y BCC, Tpll .IlapaMeTpa 

cyll.\CCTBCHHO HIIji(C peKmlCH!lOBaHHbiX;, a IIX :JaBIICIIMOC.Tb O.T V 6orree CHiiblia.!I. · 

ToT cpaKT, ~rTo 3Kcnepn.I.ICHTanbHbi<: TO~KU'B6:Iu~ir·v = 13 B npeBhlrnaror nira~eHII.!I 
napa.I.!CTpOB llhtUTTa, CBli;lCTC:IbCTBYCT o· . .I.IY:IbTIIII:IIIKai:J;III; ::Hip.!I;J;a:Peny:IbTaThl·. 

IICCiiC;:J;OBaHII.!I aToro HB:ICHII.!I 6y;:J;yT ripe;:J;CTaB:IeHbi B' OT;J;C1IbHOll pa6oTe·. ' ' 

Yxy;:~;rneHne. cneKTpo.l.teTpii'IecKnx cBoiicTB B. cny'rac E:qnhQeBoro ;:~;e.TeKTiipy·ro~ 
mero ;me~ICHTa CBH:JaHO C 60:IbuiOU HCO;J;HOpO;:J;HOCTbiO IICIIOITb:JOBaHHOll aiiiiTaK-, 

ciia."'bHOll CTPYKTYPbi. - , . • J· · . . 

a) 
N ~--'-

P': . I' '-· • . .w. 

. j 

2D!JO.i -~~ . 
- ''& < 

: 
... . ':. 

'HOMep KaHaJia ,'HOMep KaHaJia 

Pnc.5 ... CrrexTpbi a-~acTHII 238Pu, ~·· 
, a)- KOllbL[CBa.!I ~CTCKTHpJIOiu:aH CTpyK;ypa, ... 

. 6 )- L[CHTpaJibHa.!I WiTCKT~pyiOuiaH CTpyx-i-ypa. . 

BhlCOKaJLHCO)J;HOpO;J;HOCTb annTaKcll:anbiwii cipyKTypbl IIO)J;TBCpn{/J;aeic.i '¢op~ 
~lOll CIICKTpOB a~..facTIIQ _?38PU: (pnc.5 ), ~ony~cHHbiX Ha QCHTpaJibHOM ;J;CTCKT~py

_,l()~CM tlneMeHTe II aa ogHoM II:J Kon~QeBhrx geTeKTIIpyromiix mieMe!lToB. B cny~ae 
. K01IbQeBoro ::mcMCHT~, i OTITII~m:! OT i:J;eHTpani:uoro, cpopMa cneiTpa OTliH~aeicir 
'oT ;ayccoBOll, cpopM~I, 'ITO MO)!{CT 6biTb o6b.!ICHCHO HCO)J;HOpO):J;HOCTbk;'pacnpell.C-

:ICHIIH BCITII~IIH. BpeMC.HII ')!{II:JHII II 3ITCKTpii~CCK. or~ IIOITH B. ~JBCTBIITt!ilbHOM cnoe -. . . 

;J;CTCKTOpa. , 

Ilpn peKoM6IIHaQnoHH~M MexaHII:J~e noTcph napnga [11] B ITIIHeii:HoM: npii6nii

)!{CHIIII .( B c_ny~ae m~6onbrnnx. noTepb) gonH no~epHHHoro' n~pnga on~cl,maeTc.!I 
cpopMynoii · ' . . . ~ . 

: 

r;:~;e 

..\"' Tp 
- T~JJ' 

(1) 

TP- nnanMeiiaoe BpeMH, cooTBeTCTByKJmee llHT_epBany BpeMenn,B Te~eHne KOTO

poro_ npoiiCXOII.IIT peKoM6~~arinn HepaBHOBeC!!_biX HocnTeneii; 

Teff - '3cpcpCKTII~HOC ~pCM.!I )!{II:JHII HQCIITCITCll1 ~aBII~.!I~CC OT KOHKpCTHOrO Meia-, 
HII3Ma peKOM6IIH,aQIIlL . . , . . 
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3aBIICIIMOCTb ):J;OJIII IIOTep.!IHHOrO _:Japnga ..\; .BhliiOJIH.!IIOI.l\a.!ICJI B llliipOKOM )J;llana-

30HC IIOTCpb1 liMCCT B_II)J;_ 

-ln(l- >.) Tv 
Tejf 

(2) 

B COOTBeTCTBllH c MogenbiO, npiiH.!ITOll B pa6oTe (12], Tp"" v-0:5, CJIC)J;OBaTCJibHO, 

IIOTepli nap.!Iga .!IBmiiOTC.!I cpyHKi:J;IIeii BCJIII~IIHbi. v-0 -5 :: TaiiiM' o6panoM, ';)~CIIe~ . 
. pn:MeHTaiThHYIO. IIHCpOpMaQIIIO o TOll ~acTII . rioTep:b bapHga, J(OTOpa.!I CBJI~aia c 

• • • ' • '· c '. ·-

Haiip.!I)!{CHHOCTbiO 3ITCKTpii';IeCKOro. IIOJI.!I B ):J;CTCKTOpe, MO)!{HO, IIOJIY~liTb II3 :Ja

BIICII?~IOCTCM. aMIIITIITYii. CllrHaJiOB OT BCJIU~IIHbl v-0
·
5

; IIpOIIOpQIIOHallbHOll Haiipj[- _ 

)!{CHHOCTII norr.!I Ha KOHTaKTe Au-(n-Si). ~ . . · 
Thnii~HhlC :JaBHCl!MOCTII aMIIJIIIT~ CIIrHaiTOB 0'!' V-::0 ·5 )J;JI.!I CpC):J;HCrO m;rKOrO. II 

cpe)J;Hero TJI)Kerroro OCKOITKOB IIOKa:JaHbi Ha pnc.fi. 0TMCTIIM 3):J;CCb 1~TO IIpiiBe)J;CH~ 
, HOM. Ha .pnc.6 naBIICIIr,[OCTIIXoporno ygoBJICTBOp.!IIOT TO~Kll II B6JIU3H Vi,~Q, ~TO 

cBII):J;eTeJibCTByeT o6 y~acTUII Bcero nl1pn)J;a, reHepiipoBaHHoro ocKonKoM B geTeK
Tope, :B cpopMupoBaHun cnrHana: . . . , . , .. · . . . 

0.4 0.8 0.4 0.8 

Pnc.6.· ,3aBHCHMOCTH aMIIllliXJtl{bi crrrHana A' 
. 1I OTHOCHTeiibHbiX IIOTepb napJil{a)., OT v-0

·
5 

. . 

· 8K<;TpanoJIJI~IIH naBIICIIMOCTeM npii. V-0 ·
5 -tO,' T.e. K 6ecKoHe~HO 6ol!b~OMY 

GJieKTpn~ecioMy. non~, gaeT ·.MaKCIIManbHoe · :JHa~eHIIe ·a."<!IIJIHTYII. · A.nax B: o'rcyT- · 

CTBIIC peKoM6IIHaQIIII, IlpH .GTOM OTHOCllTCJibHa.!I IIOT~pJI 3apJiii.a OIIpeg~JIHCTCJI . 
I ~- ' • ' -. 

Bhlpa)!{CHIICM 

. >..(V) = Amax'- A(V) • . (3) 
· ·---· Amax 

JlHHCMHOCTb 3aBIICHMOCT~ll ). OT v..:.o.s gJIH rrerKoro ll TJI)!{CJIOro OCKOJIKOB1 IIpii

BC):J;~HHhlX Ha pnc.6, IIO):J;TBCp)!{):J;aeT, ~TO na IIOTepii reH~pnpoB.;,~Horo ~CKOITKOM 
nap.!I):J;a o;BeTCTBeH .· peKOM6IIHaQIIOHHhrii MCXaHH3M. 8KcnepiiMCHTallbHhlC 3Ha~e-. 

' HIIJI iJTHOCIITCITbHhlX noTepb nap.!Iga B 8,II;'npnMepHO TaKne )!{C,KaK'' II B IIB.U,· HO 

B crry~ae 8.IJ: OHII ):J;OCTIIraiOT.CJI IIpll cyli:J;eCTBCHHO 6orree HII3KllX 3Ha~CHUHX Vb• 
KaK BIIp;Ho nn cpopMyrrhl{2), nHcpopMaQIIIO o~ GcpcpeKTu~~hlxnpeMeHax )!{ll:JHII, 

,7 
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OTBC;CTBCHHbi:X :Ja peKOM6MHa~OHHbiC noTepH 3apJiga, MO)I(HO IIOJIY'IMTb ll3 3a

BMCIIMOCTM 'rroTepb 'napJiga OT nna:JMCHHOI'O BpeMCHII,· nOCKOJibKY a<f><f>eKTIIBH.:bre 

. BpeMeHa o6p~THO nponopn;imHanbHhl HaKnoHaM aTMX aa~MCIIMOCTeii. Heo6xogii~ 
Mhle p;nH pac'!eTa Tp 3Ha"'ieHMH_KnHeTM'!ecKIIX aHepriiii, Mace. M napHgoB cpep;HIIX 

· TJI)I(CilbiX H cpep;HIIX · n~rKmi ocKon!mB B:JJIThl II3 pa6oThl. [13]. · Ilpn p~c'IeTe Tf 
Y'J:MTbiBanHcb B cooTBeTCTBIIH c [14] TaK)I(e norrpaBKM Ha gononHIITenbHbre noTepu 

nap.Hp;a, o6yciroBneH~hle Hp;epHbiMH coyp;apeHIIHMn ocKOJIKoB c aToMaMII BemecT:Ba 

/geTCKTOpa. Thn:i;:HbiC 3~BMCIIMOCTII ..\(Tp) ):liTH cpep;HCI'O TJI)KCJIOI'O U cpep;Hero 

JICI'KOI'O OCK~JIKOB n_pl!Bep;eHbi Ha piiC. 7. 
,J·. 

~0.4 ·;t . ~ 0.41 JI -· T.uceJlblu · · . · eZKUU 
I 

OCKOAOK .......... 
· -~ . · . OCKOJlOK 

~0.3 ·- 0.3 
S::. s:: .... . . __ . ,,. " .... 
I 0.2 

. . . 
1 0.2 ., - . 

I· ,r I 
·0.1 

. . . . Tp[uc] ·' . . 
PHC: 7, 3aBHC~M~C;H OTHOCHTCJib~biX IIOTepf>, nap.ir):fa OT Tp 

.YcpegHeHHbiC no HCCKOJibK~M. geTeKTIIpyroin;HM aJieMeHTaM 3Ha'!eHIIJI a<l><f>eK-. 

TIIBHbiX. BpeMeH . )l(ll3HH co'cTaB,nHIOT:. p;nH JI~I'KOI'O bCKOJIKa-: T~J J :=. 95± 10Hc, gnH 

TJI)I(CJIOI'O . OCKOJIKa- r:J J = 78±8Hc. Ilony_~eHHhle 3H<i'ICH:IIJI. BCJIII'IIIH T.ef j: _co rna-: 
cyroTCJI c COOTBCTCTBYIOIIIMMH 3Ha'!eHMJIMII gnJI IIB.Il;, paHee noi:ry.{eHHbiMII Ha1m 

):IJIJI ycKopeHIIbiX.TJI)I(CJibi~ hoHOB [15( . 
. F·. 

.X i 

PHc.8. 'Pacrrpe):feneHHe iroirir H rroJio)KeHH~ '.rpexa B JfeTe~Tope 
\ - ~ . ' ' . , . \ - , . . 

Ha6nrogaeMhle pannn'IMJI Me)l(gy 8.Il; :H IIB.Il; o6ycrroBneHhl; Ha Hairr BnrnHg, 

0C06CHHOCTJIMM pacnpep;eneHIIJI HaiipJI)I(CHHO~Tll aneKTpii~~CKOI'O nonJI B 8.IJ;, no

Ka:JaHHOM Ha piic.8: Pacnpep;~nemre aneKTpii'Iec~o~o non.11 ira Bxoge geTe~Topa 
COOTBeTCTByeT pacnpegeneHirro B 6appepe_TIIna III~TTKII. IlpHHarrpH~eHIIII c:Me~ 
IIICHHJI HCCKOJibKO BOITbT M yp;enbHbiX c~npoTIIBJieHMJIXanMTaKCII<UrbHbiX ciroeB 30-

50 0MXCM HarrpJI)I(CHHOCTb nonH B npiinOBepX~OCTHOM b_6na:CTII 8.IJ; J:IOCTIII'ae·T 

:3Ha'!eHrur 10 ~B/cM. 06nacTb 3lrCK'!'PH~CCKOI'O ~OJIH H.;_ rpa:;mn;e pangena (n-Si)
(n++ -Si) o6ycnoBneHa rpap;MCHTOM KOHIJ;C~Tpan;;mr aneKTpoHOB Ha 3TOM rpaHH~e. 

8 

PanHOCTh noTeHn;rmnciB V;,0 ~xc:iKp;y J:IBp!.!I TO'IKa~!lL no:rynpoBo;tHnKa c KOHn;eH~ 
TpaD;IIJ!MI~ nerupyromeii npi!MCCII K m.ar n '.::\min onpc:te:;llCTC.!I_ c:re;tyromu~!. Bhlpa

)I(CHIICM: 

kT · 1Vmax) 
·Voo = -in(-,. . ... 

q '" ..;. min. 

.~· 

(4} 

Jl:nJI I!CIT01Ib30BaHHbiX .Ha~m :-IITIITaKCIIallbHbiX ·c:rOCB. pa3HOCTb noTeHIJ;I!a:IOB··voo 

B cooTBeTcTIHIII c <f>opMy:roii ( 4) cocT~BllllCT ~0.2513: 'ITO npu To:rmime nep~xo- : 

p;H~ro cnoJij MKM co~;,Bc;cTBYCT-Hanpll)KCH~ocTII no:rJI ~2;5.KI3/nr. B npon;ecc~· 
co6upaHIIJI nap.H):IOB ·aJICKTpOHbi II3 npunoBCpXH,~CTHOII o6:racTU BbiTa.1KIIBaiOTCJI,, 

B KBa:JIIHeiiTparrb~yro -o6nacTb, aHa rpaH:un;c pan;tc:ra (n~Si)-(n++~Si) TaKaH JKe 

CILTyan;n.!l IIM:eeTMecTo p;nll IJ,brpoK. 13 penyn~TaTe B KBammeiiipa:r:bHoii: o6:racTir.· 

B03HIIKaeT aircKTJJH'ICCKOC no:re; o6ecnC'liiBaiO~CC ;i<f><f>cKTIIBHOC co6npaHIIC I'C~e~ 
_ pilpoBaHHoro B 3Toii o6nacTn •racT;iucii ':-mpHp;'a" ;ta)l(e npn oTcyTCTBIIII BHelllHcro 

' ~ . .. ~ . ' ' . . . . ' \ 

CMCIIICHIIll. · 
13 naKliiO'l~HIIC O_!~C,TIIU ocHoBHbie pcny::r:bTaTbi ;ta~HOII pa6<lTpi: 

1) "cncKTpOMCTIJ_Il'cl~CKIIii. p<')I(UM .pCI'IICTpaU!Ui OCKO:XKOB ;t<'liCHIIJI B anUTClKCII

aJII;>HbiXKpCMHIICBbiX ):ICTCKTOpax !l;OC.TUI'a<'TC.!I npn6o:rec HU3KIIX 3l;Ja'ICHIIJIX 

" BCliiPIIIH HanpR)I(eHIHI CMCIIICHII.!I V b no cpaBHCHIIK> C noBCpXHOC.THO- fiapbel)c 

HbiMII J:IC,TCKTOpaMH;_:B·'Ia.CTH~C.TU, II npii Vb = 0: 

. :2 )- B: ~IIIITaKCIIallbHbiX ):ICTCKTopaX <IKCncpiiMt'HTaZibHblt' 3Ha'!CHIUi Bl'liiPlliH na: 

• paMeTpOB pacnpep;eJICHU.!I· aM:nniiTYA CUI'HllliOB ):I()CTUI'aiOT "PCKO~ICH/];OBaH
HbiX ·IIIMIITT-OM 3Ha'ICHUii npn V b Ha m)pH;:J;C>K ~ICHbWC~! .B cpaBHCHIIII c· no-

BepxHocTHo -6ap:bepilbrMir ~cTeKTopaMn; 
- . . ' ' 

,. 

· 3) OTH<lCIITCllbHbie noTcpu nap.Hp;a nprmcpHo ·~aKne :>Kc, KaK n B noBcpxHoc.THo

, ~ 6apbepHbiX geTcKTo.pax,_-.Ho OHII p;ocTnrarOTC.!I npn cymcc.TB<:HHO 6onee. HIIn

. KHX B · cpaBHCHIIII C IrOBCpXHOC.TH0·-6apbCJlHbiMU J:ICTl'KTOpa~in 3Ha'ICHIIJIMII 
Vb; ,',- . .:. . " . . . 

4) 3Ha'ICH~.!I a<f><f>CI£TIIBHbiX ,BpCMCH )l(ll3HU HOhiTeJicii TOKa /];liJI .:ICI'KOI'O U TJI- . 
'-·-- " . . • f .. 

)I(CJIOI'O OCKOJIKOB c.orrrac.yro'rc.JI CO· 3Hii•reHiHIMII <IT I! X" )K(' napaM<'TIH>B B IIO-

BCpXHOCTHo-6apbepHbiX p;cTcKTopax, norry•reHHbiX :Hci~m Ha ycKopeHHhlX TJI

")i(cnhlx IIOHaX, •r:ro CBII)l;.I'TCJibt:TBJI'T o6 ~l):II'HTIPIHOC.TI~ llCKO;IfiiiHa~UOHHhrX 
MCXaHII3MOB nOTCl~b napJiga. 

' 
ABTopbi Bhii>a)l(aro'r6mtr<;p;apl~O<"Th npo<f>ec·coiiY I0:8.IlcHir<lH:>KKeBI_!:IY na npoc. 

JIBJICHHOe BHIIMaHIIC K pa6oTC. 'ABTOilbi6rrarop;apllT-pOCCUiih(nii ifloH):I ¢yi!p;aM<'H

·TanbHbiX HCCJIC):IOBaHIIH 3a nop;gcp)I(KY pci6oThl, oc.yiii<>CTBJI<'HH<lii: B coOTBCTCTBIIII 

cnpoeKT.OM P<l><l>H NQ 95-02-05676-a, a·TaKJKC KmmT(~T" uay'IHbiX Jtccircp;o-" 

BaHHM P~cny6miKII · Ilonbllla na nop;p;ep)I(KY ·n~c.Jie;J;<'mamrii, oKanaHHYIO ·no rpaHT): 

· · 2P30B .095 09. ·· . · · I . ·. · 

,_ 
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