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B cnyqae npen;H3HOHHLIX H3MepeHHii :meprHH HAepHoro 

H3ny'IeHHH C ITOMOID;biO nonynpOBOAHHKOBbiX ITOBepXHOCTHO" 

6apLepHbiX AeTeKTopoB B03HHKaeT ueo6xoAHMOCTb Y'IHTLI· 

BaTh pa36poc noTepl, 3HeprHH BO BXOAHOM "OKHe" C'IeT· 

'IHKa. 3TO OC06eHHO Ba~HO npH perHCTpaD;HH KOpOTKOITpO· 

6e~HbiX qacTHU /a -qacTHU, T.n~enLIX HOHOB/ H X -nyqeii 

HH3KOH 3HeprHH, T ;K. 3HeprHH, ITOTepHHHaH HOHH3HpyiOID;eii 

qaCTHD;eii BO BXOAHOM "OKHe" C'ieT'IHKa, He yqaCTByeT 

B dJopMHpOBaHHH CHrHana. 

BnHHHHe BXOAiioro "oKHa" ua 3HepreTH'IecKoe pa3perne

HHe KpeMIIHeBbiX AeTeKTOpOB C p ~ n ·nepeXOAOM paccMaT· 

pHBanOCb B pa6oTe/I/ AnH TO'Ie'IHOrO HCTO'IHHKa B ycno

BHHX C KOnnHMaD;HeH H 6e3 KonnHMaD;HH nyqKa a ·qacTHD;. 

3a~aqa peiiieHa aHanHTH'IeCKH C HCITOnb30BaHHeM 3MITHpH· 

'IeCKHX dJopMyn AnH BXQAHOrO "OKHa", COCTOHID;ero H3 

OAHOPOAHOro · cno.n KpeMHHH. 

B · uacTo.niD;eii pa6oTe pacc'"IHTaHbi cneKTPLI noTepb 

. 3HeprHH BO BXOAHOM "OKHe" KpeMHHeBbiX ITOBepx;HOCTHO· 

6apLepHbiX . AeTeKTopoa. BLI'IHcneHHH BbmonHeHLI AnH pa3-

nH'"IHbiX 3Ha'IeHIIH AHaMeTpOB AeTeKTOpa H liCTO'IHHKa H pac • 

CTOHHHH Me~AY HHMII. KpoMe reoMeTpH'ieCKOro dJaKTOpa, 

Y'"IHTbiBaeTc.n TaK~e: 

1/ p a36poc yrnoa naAeHHH qacTHU ua AeTeKTop; 

2/ CTaTHCTH'IeCKHe dJniOKTyan;HH ITOTepb 3HeprHH BO BXOA

IIOM "oKne"; 

3/ TOniD;HHa H CTpyKTypa BXOAHOrO "OKHa" AeTeKTOpa, 

KOTopoe paccMaTpHaaeTCH KaK noaepxuocTHLiii cnoii, co

CTOHIUHii H3: 
. a/ OAHOPOAHOrO Ci:IOH HaiTLineHHOro 30noTa · nopHAKa 

20 + 100 MKr/cM" 2 H 
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6/ ,II;OIIOJIHHTenLHOro, "MepTBOro" CnOH ·KpeMHHH, Ton· 
rQHHa,KOTOpOrO 3aBHCHT OT y.n;enLHOrO COIIpOTHBneHHH HC• 
XO,IJ;HOro MaTepnana H HaiipH)KeHHH, IlpHnO)KeHHOrO K C'leT· 
'IHK'y /2. 3f. . . 

Pe3ynLTaTLI TaKHX pac'leToB II03BOnHT 6onee o6ocHo· 
BaHHO clJopMynHpOBaTL Tpe6oBaHHH K y.n;enLHOMy COIIpOTHB• 
neHHIO ncxo.n;Horo MaTepnana, TOniQHHe 3onoToro 3neKT· 
po,IJ;a, pa3MepaM ,IJ;eTeKTOpa H K BLI6opy reoMeTpHH 3K·~ 

cnepnMeHTa. BLI'IHcneHHH npoBo,n;nnnch no :MeTo.n;y era.:. 
THCTH'IeCI<HX HCIILITaHHH, 'ITO ,IJ;aeT B03MO)KHOCTL nony'laTL 
cneKTPLI 3HepreTH'IeCKHX noTepL .n;nH npoH3BOnLHo:ii reoMeT· 
pHH OIILITa • 

. 3Ha'leHHH '· TOniQHHLI paccMaTpHBaeMLIX cnoeB 30nOTa 
H KpeMHHH KaK COCTaBHLIX 'laCTe:ii BXO,IJ;HOrO "OKHa" ,IJ;e • 
TeKTOpa npe,n;CTaBneHLI B Ta6n. 1 •. 3Ha'leHHe IInOTHQCTH 
3onoTa B TOHKoii nneHKe B3HTO paBHLIM !9,32 r/cM. 3, ;r:.e. 
paBHLIM 3Ha'leHHIO IInOTHOCTH MaCCHBHOrO MeTanna *. 

Heo6e.n;HeHHLiii cno:ii Kpe.MHHH rro.n; 3onoTLIM 3neKTpo

,n;oM paCCMaTf:HBancH KaK CnOH KpeMHHH C IInOTHOCTLIO 
2,329 r/CM 3 5tXHMH'IeCKHH COCTaB 3TOro cnoH,BO MHOrOM 
OIIp~,IJ;enHeTCH XHMH'IeCKOH o6pa60TKOH IIOBepXHOCTH KpeM· 
HHeBOH rrnaCTHHLI B rrpou;ecce TpaBneHHH H ycnOBHHMH 
nocne.n;yroiQero. ee' xpaHeHHH. MexaHH3M ero o6pa3oBaHHH 

. OCTaeTCH Jio KOHII;a He BLIHCHeHHLIM. llpH orrpe.n;eneHHH 

3aBHCHMOCTH TOniQHHLI " MepTBOro" cnOH KpeMHHH OT 
y.n;enLHoro· corrpoTHBneHHH ncxo,n;Horo Ma~epnana xopowee 
cornacne TeopHH c·3KcrrepHMeHTOM rronyqaeTCH B rrpe.n;rro
no)KeHHH 0 ,IJ;HcPcPY3HH' KHCnopo,n:a BHYTPL KpeMHHeBoro KpH· 
cTanna, r.n:e :Kncnopo.n: ,n:e:iicTByeT KaK aKu;errTop I 31. He 

. ~ncKnroqaeTCH TaK)Ke, qTo KHcnopo,n: ocTaeTCH a,n:cop6npo
BaHHLIM Ha IIOBepXHOCTH H o6pa3yeT HHBepCHOHHLIH CnOH / 3( 

* Corna-cHo--74/, rrnoTHocTL MeT anna B TOHKIIx cnoHx 
pe3KO CHII)KaeTCH II MO)KeT. 6LITL ~ 2 pa3a MeHLWe IInOT~ 
HOCTII MaCCIIBHOrO MeTanna B 3aBIICIIMOCTII OT ycnOBIIH 
rronyqeHHH rrneHKII. O.n;HaKo pe3ynLTaTLI 3KcrrepiiMeHTOB 
qacTo oKa3LIBaiOTCH · He,n:ocToBepHLIMII H3- Ja · TPY.D:HOCTeii 
IlpH H3MepeHHHX O'leHL TOHKHX rrneHOK. 

4 

reoMempUJl CJnb]ma 

Ha puc. 1 rroKaJaHa cxeMa pacnono)KeHIIR rroBepxHocT-: 
HO: 6apLepHOrO ,n;eTeKTOpa H HCTO'IHHKa MOH03HepreTH'IeC.: 
KHX a ·qaCTHII;. )J;eTeKTOp pa,n:HyCOM (R ) H HCTO'IHHK pa,n;Hy· 

·coM ( R ) ne)KaT B rrapannenLHLIX rrn~cKoCTHX Ha 'paccToH· 
. u 
HHH (H) ,n:pyr oT ,n:pyra TaK, 'ITO u;eHTpLI nx iraxo.n;HTCH Ha 

O.IJ:HOH IIPHMOH. 
BXO.D:HOe "OKHO"(R) ,n;eTeKTOpa COCTOHT H3 cnoH 30nOTa 

Tomu;HHO:ii R Au H cnciH KpeMHHH TOniQHHOH R5 , /eM. pnc.1a/. 
BBe,n:eM MaKCHManbHOe 3Ha'leHne rronHpHoro yrna 0 k , · 

TaKoe,. 'ITO, BLineTaH H3 Iic'rO'IHHKa non yrnoM () $. () k , 

qacTnu;a rrorra,n:aeT Ha ,n:eTeKTop. 3ToT yron .orrpe,n:enHeTcH 
BLI6paHHOH reoMeTpHe:ii ,n:eTeKTOp·HCTO'IHHK /pHC; 1/ II BLI· 
'IIICnHeTCH KaK 

R' +R 
() k = arc tg ( PH . u ) , /1/ 

z 

I / . J \ 1-UCmO'IHUK 

a) 

6) 

Pnc. 1. CxeMa pacrrono)KeHHH noBepxHOCTHo·6apLepHoro 
,n:eTeKTOpa II HCTO'IHHKa a ·qacTHIJ;: 1 - HCTO'IHHK pa,IJ;HYCOM· 
Ru;. 2 - ,n:eTeKTOp pa,n:nycoM Rg c pa6oqe:ii rroBepxHOCTLIO 
pa,n:nycoM R P ; _H - paccTOHHHe ,n:eTeKTop - · HCTO'IHHK; 
R - Bxo.n;Hoe OKHO ,n:eTeKTopa. · 
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r.ne RP - pa,nuyc pa6oqeii noaepxHOCTH ,neTeKTopa, Ru 
pa,nuyc HCTOl.fHHKa, H - paccTOHHHe ,neTeKTop-ucTOt.IHHK. 

llycTL a -qacTuua c Hat.IanLHoii KHHeTut.IecKoii :meprueii 
E0 HMeeT npo6er R 0 B aeruecTBe ,neTeKTopa-. B o6rueM 
cnyqae .nnuHa nyTH (X) a - qacTHULI B MepTBOM cnoe 
,neTeKTOpa MO:>KeT npHHHMaTh ITIOfiLie 3Hat.IeHHH B HHTepBane 
oT R IKor.na qacTuua neTHT no HopManu K noaepxHocTH I 
.no Ro • )J.nH BLI6paHHQro yrna 0 k npe,nenLHLie 3Hat.IeHHH 
.ll;ITHHhl nyTH l.faCTHUhl B MepTBOM CITOe ,neTeKTOpa onpe,ne
ITHIOTCH cne,nyiOIQHM o6pa30M: 

XR= R, 

X0 =Ricos () · 
k k 

/2/ 

)J.nH n106oro npoMe:>KyTOl.fHOro yrna BhiiTeTa a -qacTHULI 
/puc. 16/ .ll;ITHHa nyTH (X} B MepTBOM cnoe ,neTeKTOpa 
6y,neT paBHa: 

X = Rlcos 0. 13/ 

Cpeouue nomepu 3Hepzuu eo exooHoM "oKHe" 

llpoii,nH ·cnoii BeiQeCTBa (X) B "MepTBOM" cnoe, a -qac
THu;a awii,neT H3 Hero co cpe,nHeii 3Heprueii E .. Cpe,nHHH 

noTepH 3HeprHH t.IaCTHIJ;bl B MepTBOM CITOe ,D;eTeKTOpa 

!J.E = E0 - E. '/4/ 

llpH onpe,nen~HHH BeiTIIl.fHHbl ( /1£) MO:>KHO IICnOITh30BaTb 
Ta6ITHIJ;hl npo6er - 3HepriiH a -qaCTIIIJ; .D;ITH 30ITOTa II KpeM
HIIH I 6, 7 I, nony<JeHHLie Ha ocHoBe 4JopMynbi 1i eTe -linoxa. 

)J.nH BXO.ll;HOrO "OKHa", COCTOHIIJ;ero Il3 CITOH 30ITOTa 
H "MepTBOrO" CITOH KpeMHHH , BeiTIIl.fHHa ( !J.£) .ll;ITH yrna 
( ()) BhiiTeTa a . - t.IaCTIIIJ;bl HaXO.I(HTCH, KaK CYMMa cpe,D;HHX 
noTepb 3HeprHH B 30ITOTe II B KpeMHHII npH O.D;HOM II TOM 
:>Ke yrne (OJ, B npe,nnono:>KeHHH, · t.ITO npou;eccaMH pacceHHHH 
a -qaCTHIJ;bl BO BXO.ll;HOM "OKHe" MO:>KHO npeHe6pet.Ib. C yqe-

6 

• 

TOM TOrO, '"ITO noTepH 3HeprHH B "MepTBOM" cnoe He 
acer.na ~anLI no cpaBHeHHIO c· Hat.IanLHoii 3Heprueii t{ac
THUhl, cpe,D;HHe'3Hat.IeHHH 3THXnOTeph onpe,neiTHITHCh qepe3 
cooTHomeHHe npo6er- 3HeprHH no liJopMyne 

!J.E = !J.E + !J.E
5 Au I 

= { E <R >-E <R -R I cos 6> l + 
0 0 0 Au 

151 

+ { E0 <R0 -: RAu I cos 0>-E<R
0 
-RAJ cos()- R51 I cos () > l. 

llpe,nenhHbie 3Hat.IeHHH cpe,D;HHX noTepb 3HeprHH . BO 
BXO.ll;HOM"OKHe'~eTeKTOpa paBHbi:· 

!J.E = E - E <R - R >, · 
1 0 0 

!J.E =E -E<R -RicosOk>, 
,2 0 0 . 

16/ 

r.ne TaK, :>Ke , KaK H B /6/, R = RAu+ Rsi. 
B. 3THX Bhrpa:>KeHHHX E <X> o6o3Hat.IaeT 3HeprHIO a -qac

THIJ;LI c npo6eroM X B paccMaTpuaaeMOM aeruecTBe. 

<f' ... 

cl>/l10K11lYQlJUU nomepb 31lepzuu 

KaK · H3BeCTHO, 4JmoKTyau;uu 3HepreTHt.IeCKHX noTepb 
3apH:>KeHHbiX t.IaCTHIJ; B TOHKHX CITOHX BeiUeCTBa OnHCbiBa
IOTCH · iPYHKu;Heii Baaunoaa I 8 • 91, BII.D; KOTopoii MeHHeTcH 

B 3aBHCHMOCTH OT l.fiiCITeHHOro 3Hat.IeHIIH napaMeTpa K OT 
liJYHKIJ;IIII JiaH,nay J 1 ol npii Manwx K .no IPYHKIJ;IIII raycca npii 

k >> 1 • llapaMeTp K MO:>KeT 6b~Th Haii,neH 'a Ta6niiu;ax I 11 I, 
r.ne OH pacct.IHTaH.no 4JopMyne /111, 

21re 4 z 2 NZ /71 
K =·--·-----X. 

me 2 £ {3 2 A 
m 

3,necb X - TOITIUIIHa cnoH nornoTHTenH; z - 3apH,n na,na10rueii 
t.IaCTIIIJ;hi; {3 =vic - CKOpOCTb t.IaCTHIJ;hi; £m - M:aKCIIMaiTbHaH 
aeniit.IHHa 3Hepriiii, nepe,naHHaH 3ITeKTPOHY HaneTaiOrueii 
qacTIIu;eii; Z - aTOMHhiii HOMep .Beru;ecTBa nornoTHTenH;. 
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Ta6nnua 1 
3HaqeHHH TOlliUHH HCITOllh3yeMhlX CllOeB 30llOTa H KpeMHHH 

H COOTBeTCTByJOII1;He HM 3HaqeHHH rrapaMeTpa K 
' BhiqncneHHoro .nnH a -qacTHU c 3Heprneii 5 M3B 

Si d= 2,329 r/cM3 Au d =19,32 r/CM 3 

RSi (UKr cu-2) R5 i (UK) K RA (Lmr cu-2)RAu {UK) K 

4,653 0,02 0,196 19,32 o,om O,BII 

9,316 0,04 0,391 28,98 0,015 1,217 

13,974. 0,06 0,587 38,64 0,020 1,623 

18,632 o,ot> 0,783 48,30 0,025 2,029 

57 96 0 030 2 434 
I 

23,290 o,ru 0,978 
I 

67,62 0,035 2,840 
l; 

69,870 0,30 2,935 
I 

77,28 0,040 3,246 

II6,450 o,so 4,890 I 
86,94 0,045 3,651 

163,030 0,70 6,847 I 
96,60 0,050 4,057 

9,782 , .. 

232,900 1,oo 
19,564 

106,26 0,055 4,463 

465,800 2,00 
20,961 

II5,92 0,060 4,869 . 
698,700 3,00 135,24 0,070 5,680 

154,56 o,oso. 6,492 

173, as· 0,090 7,303 

. 193,20 0,100 B,II4 

289,b0 o, 150 12,172 

~ 
.\1) 

\[ 
J 

l 

A - aTOMHhiii. Bee BemecTBa rrornoTnTenH; · N - qncno ·ABo

ra.n:go. 

B Ta6n. 1 rrpe,ncTaBm!Hhi 3HaqeHHH rrapaMeTpa K 

COOTBeTCTBYJOIUHe paCCMaTpHBaeMhiM TOlliUHHaM 30llOTa H 

KpeMHHH. KaK BH,nHO H3 Ta6nHUhi, ,nnH HCITOllh3yeMhiX 

TOllll1;HH 30llOTa H KpeMHHH rrapaMeTp K ne)KHT B rrpoMe)Ky

TOqHOH o6nacTH 0 < K < 10) KOTopaH orrnchiBaeTcH <PYHKn;neii 

pacrrpe.neneHHH Ba~nnoBa 91. llcrronh30BaHne B 3THX ycno

BHHX rayCCOBCKOrO .rrpn6nn)KeHHH, CTporo rOBOpH, He. orr.

paB,naHO. O.nHaKo c.nermHHhie HaMH on;eHKH rroKa3ann, qTo 

CYMMapHaH BepOHTHOCTh ITOTepb 3Hepnm, He OITHChiBaeMbiX 

rayCCOBCKHM pacrrpe,neneHHeM ,nnH HaHMeHhlliHX H3 pac

CMaTpHBaeMbiX TOniUHH ''oKHa" KpeMHHH / R8 , = 0,02 MK, 

K = 0,196/, He rrpeBhiiiiaeT 1 ~o/o. ITo 3TOMY .nnH yrrpoiUeHnH 

pacqeTOB CITeKTp HOHH3aUHOHHhlX ITOTepb cqnTanCH rayc

COBCKHM BO BCeii paCCMaTpHBaeMOH o6naCTH TonuinH "MepT

BhiX" CJIOeB KpeMHHH H 30llOTa. 

MemoiJ pactJema 

CxeMa pacqeTa ·cocTOHT B rrpocne)KHBaHHH TpaeKTopnn 

a -qacTHll;bl C MOMeHTa BhllleTa C ITOBepXHOCTII IICTQqHHKa 

.no Bhixo:na ee ·_3a. rrpe.nenhi Bxo.nHoro "oKHa" .neTeKTopa· 

H BhiqncneHHH ee 3HepreTHqecKHX ITOTepb. BnHHHHe TOlllUH~ 

Hhi HCToqHnKa He yqnThmaeTCH. · O.nHaKo rrpn Heo6xo.nHMOCTH 

3Ta xapaKTepHCTIIKa 3KCITepHM(:!HTa TaK)Ke MO)KeT 6biTh 

yqTeHa. 

,[(n~ pa3hirpbiBaHHH TOqKII BbineTa a - qacTHUhl II Ha

rrpaBneHHH .. ee ,nBH)KeHHH Hcrronh30Banach rrocne.noBaTenh

HOCTh cnyqaiiHhiX q11cen { p.l, paBHOMepHo pacrrpe.neneHHhiX 

B HHTepBane [0, 1] , reHepHpyeMhiX cTaH.napTHOii rrporpaM

Moii. ,[(nH yqeTa CTaTHCTHqeCKIIX <iJnJOKTyan;nii ITOTepb 3Hep

rHH• Hcrronh30BanHch cnyqaiiHhie q11cna, pacrrpe.neneHHhie no 

HOpManh~OMY 3aKoHy. Bbrc:iHcneHHH Bennch · B cne,ny10meii 
·rrocne.noBaTenhHOCTn: · 

1. C ITOMOIUhJO 2- X cnyqaiiHhiX q11cen { /l l , /l 2 } pa-

3hirphmaeTCH TOqKa (0 ') .BhmeTa a -qa.cTIIUhi. Koop.nnHaThi 

ee B ITllOCKOCTII.IICTOqHHKa ne)KaT BITpe,nenax-Ru _::: 0; , 



., 

i. 

0 ~ ~ R" n onpe.nemnoTCH no t}JopMynaM: 

0' = 2R n 1 - R , x ur . u 

0' = 2R p. - R . 
y " 2 " 

/8/ 

2. Pa3hirphiBaiOTCH yrnhi () n ¢, onpe.nenHIOil\He Ha
npanneHne BhmeTa qacTHIIhi. Ilpe.nnonaraH, 'ITO nepo.HTHOCTh 
BblneTa. 'laCTHIIhi C noBepXHOCTH HCTO'l,HKa He 3aBHCHT OT 
ee HanpanneHnH, MO:>KHO. noKa3aTh, /1 2 ·'ITO· cos () 6y.neT 
paBHOMepHo pacnpe)..(eneH B HHTepnane [ 0, 1] . <I>opMynhi 
.nnH pa3hirphiBaHHH yrnon: 

cos () = p. 3 ' 

ifJ = 2TTp.
4

, 
/9/ 

r.ne p. 3 n p. 4 - cnyqaifHhie qncna,panHoMepHo pacnpe.neneH
Hhie Ha n.HTepnane [ 0 ,1] . 

3. Haxo,nHTCH Koop,nHHaThi TO'IKH (P) /eM. pnc. 16/ ne
peceqeHHH TpaeKTOpHH a -qacTHIIhl C nnoCKOCThlO ,neTeKTQ
pa: 

P = H tg 8 cos ¢ + 0 ' , 
" " 

p 
y 

H tg()sin ¢ + 0' 
y 

/10/ 

4. IIponepHeTcH, npnHa.nneiKnT nn TO'IKa P ( x, y) no-
nepxHocTn ,neTeKTopa. Ecnn 

2 2 2 
R -(P +P )>0, /11/ 

g " y 

To qacTnua nonana Ha .neTeKTop n ,nnH Hee no t}JopMyne 
/5/ Haxo.nnTCH cpe,nHHH noTep.H :meprnn (!!..E) B "MepTBOM" 
cnoe .neTeKTopa. Benn'IHHa E(XJonpe.nenHnacb c noMOil\hiO 
nnHeiiHoii HHTepnonHIIHH Ta6nnu npo6er- 3Heprn.H. 

5. lfcTHHHhie 3Ha'leHHH noTeph :meprnn (tlE N) Haxo
.IJ:HTCH C yqeTOM CTaTHCTH'leCKHX t}JniOKTyaiiHH, OnHCbiBaeMbiX 
HOpMaiTbHbiM 3aKOHOM: 

10 

) 

1 

p (!lEN)= y2TT a e 

co cTaH,napToM: I 13/ 

(A EN-fl E) 
2 

2a2 

a v 0, 1536 I_ z 2 [ (1 - -} f3 
2 

) ( A - m 

/12/ 

]X, 
/13/ 

r.ne X - TOITil\HHa cnoH nornoTnTenH; Z - aTOMHhiH HOMep 
Bell\eCTBa nornoTnTenH; A - aTOMHhiH nee nornoTHTenH; z -
3ap.H,n na,naiOil\eH 'laCTHIIhi; f3 =v/c ·- CKOpOCTh qacTHIIhl; 
fm- MaKcnManhHaH nenn'lnHa 3Heprnn, nepe.naHHaH 3neKT-
poHy HaneTaiOil\eii qacTnueii. "' 

IIpe.nenhHble 3Ha'leHnH ~oTepb 3Heprnn /6/ c yqeTOM 
CTaTHCTH'leCKHX t}JniOKTYaiiHH Bbi'IHCITHIOTCH no t}JopMyne 

tlE' 
• 1 AE 1 +3a, 

AE' = tlE - 3a. 
2 2 -

/14/ 

IIporpaMMa cocTanneHa TaK, 'ITO onncaHHaH nocne.no
BaTenhHOCTh onepaiiHH /1 + 5/ BhlnOITH.HeTCH ,nn.H O.IJ:HOrO 
cnyqaifHoro ncnhiTaHnH, KoTopoe 3aTeM nonTop.HeTc:si Npa3. 
Pe3ynhTaThl "onhiTOB" HaKannnnaiOTCH. "CTponTcH cneKTp 
pacnpe.neneHnii tlE N. Cpe,nHHH KBa,npaTn<i:Ha.H own6Ka 3Toro 
pacnpe.neneH=H=H __________ __ 

tl' = y I (!lEN -A. E) 2 

N- 1 . /15/ 

YMHOiKeHHa.H Ha K03t}Jt}JnuneHT 2,35 /,nn.H. rayCC()BCKOH t}Jop
Mbl cneK!Pa/ /14/; ·xapaN:Tepn3yeT nina.n B 3HepreTnqecKoe 
pa3peweHne ,neTeKTopa, o6ycnonneHHhiH noTepHMH 3Heprnn 
B ero BXO)J;HOM "OKHe": 

_!!!..' =. 2,35. ti'. 
./16/. 

II 



06cyJtCOeHue pe3y/lbmamoa 

Ha puc. 2 rroKa3aHLI II3MeHeHIIH aenuquHLI !!. /K'3B/ rrpu 

perucTpan;HH a -qacTHU c '3Heprueii 5 M'3B B 3aBHCHMOCTH 

OT TOniiJ;HHhi 30JIOTOrO 3JieKTpO,JJ;a IIpH YCJIOBHH, qTo "MepT

BhiH" CJIOH KpeMHHH IIO)J; HHM OTCYTCTByeT. 3TO COOTBeT

CTByeT CJiyqaiO HCIIOJib30BaHHH HH3KOOMHOrO n - Si C 

y,JJ;eJihHhiM COIIpOTHBJieHHeM MeHhllle 1000 OM.CM. reoMeT

pHH orrLITa: R " = 5 MM; rrnoiiJ;a):(L .neTeKTopoa pasHa 1 
H 5 CM 2 ; paCCTOHHHe ,JJ;eTeKTOp-HCTOqHHK (H) COCni.BJIHeT 

20 MM, 10 MM, 5 MM. . 

"MepTBbiH" CJIOH KpeMHHH IIO,JJ; 30JIOThiM 3JieKTpO,JJ;OM 

/ cnyqaii HCIIOJih30BaHIIH n - Si c y.neJILHhiM corrpoTHBJie

HHeM 6onee 1000 OM.CM/ ,JJ;aeT 3aMeTHhiH BKJia)J; B IIOTepH 

· 3HeprHH BO BXO,JJ;HOM OKHe. 3naqeHHH BeJIHqHHbl /). /K3B/ 

100 

!8t ··'" 
~~ I Ru=5MM 
40 E0 =5MeV 

30 

2J 

10 
9 
8 
7 
6 
5 

" 3 

2 

Pnc. · 2. 3naqenux aenuqnnLI !l B 3aBHCHMOCTH OT 

TO.riiu;HHbl 30JIOTOrO 3JieKTpO,JJ;a Ha ,JJ;eTeKTOpe: KpHBbie 1,2 
COOTBeTCTBylOT H = 20 MM;. KpHBhie: · 3A - H = 10 MM;' 
KPHBhie 5,6 - H = 5 MM. · 

12 

~r-------------------------------------~--. 
4,KIV 

500d 

100 

5G 

R=Ro;+ll.<ou(CI.03,.) 
Ru=5,..· 
Eo•5.-V 

10~ 5 
4 

5•-

23.29 232.9 

s-&ol,e."742' 

Sa'"'! lli"U' 
Sao! ... 4U' 

~ 

698.7 "" .......... 

Pnc. 3. 3naqennx aenuqnHhi !l B 3aaucnMOCTH oT TOJII1IHHLI 
"MepTBOro" CJIOH KpeMHHH IIpH IIOCTOHHHOH TOJllliHHe 30JIO -. 
TOro 3JieKTpO,JJ;a, paBHOH 58 MKr/cM 2 : KpHBhie 1,2 : 
cooTBeTCTBYIOT H = 20 MM; KPHBhie 3, 4 - H = 10 MM;-' 
KPHBhie 5,6 - H = 5 MM. 

,JJ;JIH a -qacTHU c 3Heprueii S M3B B 3aBHCHMOC_TH OT 

TOJII1IHHhl "MepTBOrO" CJIOH KpeMHHH IIpH. IIOCTO.HHHOH TOJI

lliHHe 30JIOTOrO 3JieKTpO,JJ;a, paBHOH 58 MKr/CM 2;rroKa3aHhl 

na PHC. 3. reoMeTpHH OIIhiTa: Ru = 5 MM; IIJIOI1Ia,JJ;h .ne~eK
TOPOB pasHa 1 H 5 CM 2 ; paCCTOHHIIe ,JJ;eTeKTOp-HCToqnuK 

(H)cocTaBJIHeT 20 MM, 10 MM, 5 MM. 

IIpnse.nenHLie ·a nacTOHI1Ieii pa6oTe pe3yJILTaTLI .naroT 

B03MO:>KHOCTh OIJ;eHHTb HH:>KHIIH rrpe,JJ;eJI 3HepreTnqecKoro 

pa3peiiieHHH KpeMHHeBhiX IIOBepXHOCTH0-6apbepHhiX ,JJ;eTeK

TOpOB,· KoTopbiH MO:>KeT 6LITh rronyqen .nnx .nairnoii reoMeT

PHH .neTeKT_op-ncToqnnK rrpn 3a.nannoii __ TOJII1IIIHe u CTPYKType 

BXO,JJ;HOrO " OKHa". IIpe.nerihHhie pa3peiiieHHH_ ,JJ;eTeKTOpOB, 

o6yCJIOBJieHHhie IIOTepHMH BO BXO)J;HOM "OKHe" IIpH pe

rucTpau;nH: a .. qacTHU c 3Heprueii 5 M3B a necKOJihKHX 

THIIHqHbiX reoMeTpHHX OIIhiTa, IIPHBe,JJ;eHbl B Ta6JI •. 2. 

1,3 
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TaKHM o6pa3oM, Heorrpe.neneHHOCTh JJ:IIHHhi nyTH. -.me-
. THULl BO BXO.D;HOM "OKHe" IIOIIyiipOBO.ll;HHKOBOrO .D;eTeKTOpa 

H tlJmoKTyaUHH ee 3HepreTH1.JeCKHX IIOTeph B HeM HaKIIa.D;bi
BalOT cyxuecTBeHHhie orpaHil<~emfH Ha rrpe,ri:enh.HO .riocTIDKH
MLie xapaKiepucTHKH 3THX rrpu6opoB. 

.· ABTOPhi Bhipa:>KaiOT •. · 6naro.napHOCTh C.M.EnuceeBy, 
. Ji.Il.OcurreHKO, B.r .CaH~YKOBCKOMy, <i>.III.XaMpaeBy 3a rro-
ne3Hhie _o6cy»<.neHHH. - · 
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