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B npaKTHKe ~H3H4eCKOrO 3KCnepHMeHTa AnR perHCTpa~HH H CneK
TpOMeTpHH 6YCTpyX HeHTpOHOB WHPOKO Hcnonb3yoTcR AeTeKTOpy C *HA
KHM C~HHTHnnRTOpOM NE -213. K AOCTOHHCTBaM 3THX AeTeKTopOB OT
HOCRTCR BYCOKaR ~eKTHBHoCTb perHCTpa~HH H B03MO*HOCTb ocy~ecT
aneHHR HaAe*Horo (n-y)-pa3AeneHHR. OAHaKo, KaK nOKa3YBaOT AaH
HYe pa60T 11-31 , B YKa3aHHYX AeTeKTOpaX HMeOTCR 3Ha4HTenbHye 
nOTe PH CBeTOBoro H3nY4eHHR npH npOXO*AeHHH ero 4epe3 KOBeTY co 
C~HHTHnnRTopOM AOCTaT04HO 60nbWHX pa3MepoB 1-10 cM/. CornaCHo/ 1

! 

AnR KOBeTY C pa3MepaMH ~ 10x10 CM KO~~H~HeHT ocna6neHHR CBeTa 
* AOCTHraeT ~ =1,7, a AnR KOBeTY C pa3MepaMH 2x4x 10 CM K2 =2,5 • 

H3 cpaBHHTenbHoro aHanH3a 3THX AaHHYX aBTOPy
/l/

nonY4HnH AnR AnH
HY norI1OlQeHHR CBeTa B C~HHTHnnRTope NE -213 3Ha4eHHe ~= 1,5 M. 
3Ha4HTenbHoe norn~eHHe CBeTa B HeHTpoHHOM AeTeKTope npHBOAHT 
K YXYAWeHHO 3HepreTH4eCKoro pa3peweHHR H BY3YBaeT He06xoAHMOCTb 
cne~HanbHoro Y4eTa 3Toro 3~~eKTa npH onpeAeneHHH ~~eKTHBHOCTH 
perHCTpa~HH HeHTPoHoB/S~ 

CneAyeT, OAHaKO, OTMeTHTb, 4TO pa60Tw'1-SI 6YnH BynOnHeHY 
C 06Y4HO Hcnonb3yeMWMH B AeTeKTopax YKa3aHHoro THna CTeKnRHHY
MH KOBeTaMH, nOKpYTYMH CHapY*H AH¢$Y3HYM OTpa*aTeneM IMgO HnH 
Ti0 2 I . He*AY TeM H3 cpaBHeHHR AaHHyx/l-SI C AaHHYMH HaWHX pa
60T 141 H HeAaBHO ony6nHKoBaHHoH pa60Ty / 61 cneAyeT, 4TO nOTepH 
CBeTa B CTeKnRHHYX KOBeTax B 3Ha4HTenbHOH CTeneHH 06ycnoBneHY 
He nOrI1OlQeHHeM B C~HHTHnnRTope, a AononHHTenbHYMH 3epKanbHYMH 
OTpa*eHHRMH Ha HapY*HOH nOBepXHOCTH KOBeTY H norn~eHHeM CBeTa 
B CTeKne H MorYT 6YTb c~eCTBeHHO YMeHbWeHY npH Hcnonb30BaHHH 
KOBeT APyroro THna. IB ! 41 npH MeHRnHCb ~ToponnaCTOBye KOBeTY, a 
B/6/ Me TannH4e c KHe, nOKpYTye H3HYTPH AH¢$Y3HYM oTpa*aTeneM/. 
3TO 03Ha4aeT, 4TO "3~eKTHBHYH" K03¢$H~HeHT oTpa*eHHR OT no
BepxHocTH cTeKnRHHoH KOaeTY B AeHcTBHTenbHocTH MeHbWe, 4eM HC
nonb3yeMOe B/1/ 3Ha4eHHe r =0,96, H, COOTBeTCTBeHHO, 3Ha 4e HHe 
AnHHY nornOllleHHR CBeTa ~ Aon*HO 6YTb Bwwe Ha HAeHHoro B I l l • 

KpoMe Toro, Mc nonb3yeMYH B aHamt3e/ l l MeTOA "3¢$eKTHBHoro 4Hcna 
OTpa*eHHH" npeACTaBnReTCR cnHWKOM r py6YM AnR HaAe*Horo onpeAe
neHMR BenM4MHY ~ • 

* '3a BeJIH'lHHY K sAeCb npHlUtNaeTCJI OTHOMeJlJle aMlUlHTYA CBeTO-
Boro HMDynbCa npH o6nYQeHHH ~BeTY B6nHSH toToKaTOAa ~3Y H n a 

opeAen&HOM paCCTOJlHHH OT Hero. 
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~eJ1 blO HaC TOR~e~ Pa60 TbI RBnRnoCb HccneAOBa H~1 e 3ctl~eKT a nOTep b 
CBe TOBo r o HS J1Y4eHHR B AeTeKTo pe C $TopOnJ1a C T080~ KIOBe To A, S8 -
nonHReMO~ C~ HH THJ1nRTOpOM NE - 213. KOHCTPYK~HR AeTe KTo p a o nH
c aHa B /4/. KlOs eT a HsrOTa 811HBa.naC b B 8HAe CTa KaHa H CTblKOBaIlaC b 
C ~3Y Ta KHM 06pa 30 M, "I TO C~HH TI1 J1 J1R TOP rpa H11411I1 HenOC PeA CTBe HH O 
co CTe KIlR HHo i;\ nOB e pXH OCTb lO 1tl0 To Ka TOAa 6 e 3 n pOMe*YTo 4Hb/X npo
a pa4HbiX OKOH. ,l\e TelH op 0 6nY4 a Jl CR KOI1IlHMHpO Ba HHbiM y -H CT0 4HHKOM 
137C S li a p a a lll-I4 HblX pacc TORHHRX OT ~OTOKa TOAa tl>3 Y. AH aJlHSH p OS a 
IlaC b aa BH CI1MOCT b OT 3 To r o p a CCTo RHH FI r p aHII1 l\bJ c neKT pa KOMnTOHO B
CKHX 3 .neKT po HOB . 3 a r paHH l\ Y c neKT p a npH HHMa JlCR HOMep Ka HaIl a 
aM nJ1I11 TYAHo r o pac n PeA e n eH II1 A , AnR KOT o po r o 4Hcno OTC4eTOB COCTa B
n Rn o 0 ,7 OT MaK CHMa nb Hor o SH a 4e HHR 4HCJ1 a OTC4 e T0 8 B Ka Ha Ile . 

n pH npOXO~AeHI1 H 4epe l KlO s e TY c o Cl\H HTHJ1JlR TOPOM CBe T Hc nblTbI 
Ba eT MHor OKpa THbie OTpa~eH ~R OT fl o a e pX HOC TH K IO Be T~ . n O T ep~ cseTa 
o6ycno BneH~ e r o norno~eHHe M KaK B c a MOM C l\ ~H T ~nnRTope B n po Me 
~Y TKe Me~AY OT p a ~eHHRMM, TaK ~ B Be~ec T8e K~8eTbl . n 03TOMY n pH 
aHanH s e AaHHbix Anfl O,[lHor O H To r o ~e ,[Ie Te KTOpa Ha i1 Ae HI-Ibl e 3 Ha4e 
HI-1 A r ~ A Aon~H~ Clll n bH O KOp pe nY1 pOBaTb MemAY c o6oi1 . C ~en b lO 

YCTp a H eHH ~ 3TO~ KOp p e n Al\ Y1 H Ha MH HC n0J1b 30 Ban 1ll Cb ABa AeTe KTo p a , 
K IO B eT~ K OTOP~X 6~nH reoMe TpH4ecKIII nOA06H~ H OTn H4 a n HCb n HHeA
HblM~l pa 3 Mepa MH: AIiR " 6 0nbwor o " Ae TeK Topa 3TH p aSMepbl COCTa 8!lRJ1H 
rJ 90x340 MM , a AJlA "Mano r o" - ¢ 27- 100 MM. TOJ1iUIIIHa CTe HO K 
Ka~AO~ KIO Be Tbi paS Ha 5 MM, I1X HapY~HaR nOBe pXHOCT b fi~ Ila n OKpbt Ta 
an lOM HHHS HpOBa HHWM Ma~ J1a poM. 0 4 e BHAHO, "ITO AIlR OAHoA H TO~ ~e 

np I1 Be AeH HOa:'. AnHHbl L = H!R , r'Ae H - pa c c l 'o RHH e OT Me c Ta 06 J1 Y4e 
HIII R AO ~OTOKaToAa, a R - paAHYc KIOB e T~ , 3~~e K T~ nOT e p b CBe Ta 
np H OTp al!( e HHH AOJ1~Hbi 6 bITb OAHHaKOBbl, a no rno~e HH e CBe Ta B caMOM 
C~~HTH nIlR Tope pa3 IlH 4aT bCR. 

n po~eAypa 013 MepeHH ~ 6blna .a Ha n o rH4Ha H c nonbSOBaHHO~ i fi l . no
no~e HH e Y -III CT0 4H HK9 onpeAenRnocb C T04 HoCTblO 1 MM, WHpH Ha 06
nY4 aeM~~ 06 nacTM C4111 HTHn n FlTo pa He npe B~WaJ1a 4 MM An R 6 o n bw o r o 
AeTe KTo pa H 3 MM - An R Manoro AeTeK Topa. 

~ 3 Mepe HIII R 6 WlH np o seAe HbI C AB YMR cIl3Y " O,[lHH ~1 3 HHX 6 b1 n TH na 
58 AVP , a APy roi1 - THn a XP 2040. Ka~bI~ yMHo~HTenb Hcno nb SO
Ba n CR Ka K C K IO B e TO~ 60JT bWHX pa SMe pOB, Ta K H C K~Be TO~ Man~x paa
MepOB . KpoMe Toro , AnR Ka~Aoro Ae TeKT o pa 113MepeHII1R nO ST Op RJlHCb 
n o He CKon bKO paa c 3aMeHO~ Cl\HHTHnn ATo p a . ,l\nR Ka~oro ,[Ie Te KTo pa 
peaynbTaT bi H3Mepe HMi1 BCex c e pH i1 xo powo cor naCYIO TCR Mel!(AY c 06oA. 
npHM e Pbl KOMnT OJiOB CKI-tX p a cn p eAeneHI-ti:1 OT 137 Cs , H3MepeHHbiX C Ma
JlblM AeT e KTopo M npH pa3 Hblx 3 Ha 4 e HHRX L , npHseAeHbI Ha p~c. 1 . 
C Y4 eToM no sTopReMo cTH pe 3YJlbTa TOB H3MepeHHi1 B pa3J1H4HblX c epH
RX '" HHie r panb Hoi1 H eJ1M HeI1HOCT ~ annapaTYPbI, KOTopaR npOSepRJ1aCb 
C 1l0MOlilblO Ma 6 0 pa y -H C T0 4H~KOB B AHana30He 3Hepr HI1 150-1060 K3B, 
OT HOC~TenbHaR norpeWHOCTb B onpeAeneH H~ rpaH~l\W YKalaHHwx pac
npeAeneH~~ COCTa8!1Rna 0 ,5- 1%. 

Peayn bTa Tbl H3MepeHH~ aMnn~TYAbI CBeTOBoro HMnynbca S B 3a8~
C~MOCTH OT n pH8eAeHHOrO paCCTORHHR L AJ1R ASYX AeTeKTopo8 noKa

a a MbI Ha pHC. 2. ~3 3TO~I2HcYHKa , ~P~~~n.'1".eAYlOl' ABa 3aKn~4e H"'R . 
'. ~ .. _ .I t. 

• .. ..•.•. .. • , A'" 6:1\" 
t.M~if"J; lIf ' . . , ~I1~. . 

. '.-, ' . ,~"t~~ ': _: :._~ 
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Bo-nep BblX, ~Mee T Me CTO pa 3n~ 4 ~e B 3aB~C~MOCTRX SeLl ,qnR Ma no r o 
11 6 0Il bllioro ,q eTe KTopOB, T. e. Ha6I11o,qa e TCfI 3C\l(lJeKT norn OLl1 e HI1R C BeTa 
Heno cpe,qCTBeHHO B C4I1HTI1IlnATope. BO- BTO PblX, ocnafIleH~e CBe Ta 
C paCC TOA H~eM 3aMe THO MeHblli e. \.IeM B ,qe TeKTopax co CTeKTlAH HblMI1 
K~BeTaMI1. TaK, ,qnR Mano r o ,qeTeKTopa MaK CI1 Man bHOe ocna6neH~e 
COCTa BnA e T K= l ,8 no cpaBHeH~~ C BenI14~HO~ K=l.S, nony~eHHo~ 
B/ l / ,qnR ,qeTeKTOpa C 6nI1 3K~M~ n~ HeHH~MI1 pa3MepaM~ ~ reoMeTp~e~. 
~TO KacaeTCR c a Mor o xap a KTepa 3Kcnep~MeH T anbH~X pacnpeAeneH~~ 

S(L), • TO OH~ Ka4eC TBeHHO corIlaCY~T CR C pac n pe,qeJ1eH~RM~, ~3
MepeHH~M~ i SI C ,q e TeKTopOM 6J1113KO~ reOMeTp~~ /~ 50x150 MM/. 

3 KCnep I1 MeH Tan bHble ,qaHHl:le. npe,qCTaBne HHble Ha pll1c.2, 6b1J111 
npoa H anli13~pO B a H bI c 4 en b~ He3aB~CI1MO ro onpe,qeneH~R Ka~,qo~ ~3 

ABYX BeIl~4 ~H, onpe,qenR~I1X nOTep~ caeTa - K03~rpIi14I11eHTa OTpa*e
H~ A r ~ g nl1HbI nornO~eHI1A A. Pa Hee a /1 / AnR aHaIll13a 6b/no II1C

n0J1 b30BaHO COO THOW e Hli1e 

K I = (r . e-P1/ A ,nj /1/ 

r Ae K -K03$~~4~ eH T oC Il a6neH~R CBeT a. ~ 3Mepe HHbI~ ,qn R ,qay x ,q e Te K
To poa C pa anYI4H bl MI1 pa3MepaM~; f = 4V/ k / V - 051o e M ,qe Te KTopa, !
nn~aA b e r o nOBepXHOC TIi1 / - c pe AHRR An l1Ha np06e r a ¢O TOHOB B 
C4 1i1 IiTl1 J1n RTOpe; n _11 3$¢leKT I1BHOe " 411 cno OTp a )l(e HJ-l i1. 04eBI1,qHo , 4TO 
c. nOMO~ b~ /1/ MO)l(H O non y411 Tb n l1 Wl. COOTI-lOWe Hl1 e MelK,qy BeJ1 ~4I1 Ha MI1 

~ A • n03 To MY AnR o n peAene HIi1R A a BTopbl aarpJ-lK o lpOaanl1 aHa
4e H ~ e r =0 ,96. ~ TO Ka cae TCR pa60Tbl / 5/ , r Ae 6 blnJ-l 113 Me pe Hbl pa c
np e ,q eneH I1R SeLl. , TO aaTo pOB CKo pee I1H Te peCOBan o nonY4 e HI1e an
np OKc l1 Ml1 pylOllIe r o B bl p a lK eH~R Anfl S( L ) , 4e M C\l11 3~4eCK I-1 i1 CMblCJ1 na pa
MeT pO B, onpe ,qenAIO U4Ii1X 3 TO Bblpa w. e HI1e. 

B HaCTOR~e~ pa6 0T e ,qn~ 06pa6oTK~ 3KCne pl1MeHTan bHblX A2 HH bl X 
6blJ1 pa3 pa 60TaH 11 I1 CnOIl b30BaH 60nee AeT aIlb Hbl H Me TO,q , n03 BonR~
lI1l1~ H a xo,q~Tb pa c n peAeneH l1e ~ HTeHC Ii1B HOCn1 CBeTa no An~He ,qeTe K
Topa 11 Bbl 411 CIlRT b KonM4 eCTBO CBe Ta , nonagalO~ee Ha ¢3Y, nocne ,qo
BaT eIlb HO no cn e Ka)l(,qoro 411Kna OTpa~e HI1i1 . BCR ,qJ1I1H a ,qe TeKTopa 6 b/F a 
6blIl a pa36~ T a Ha 12 paB HblX ~HTepBaIlOB C An~Ho~ I'l L= I'lIl/R =0 , 63. 
nOCIle Ka lK,q o r o 411K11 a O Tp alf(eH~ i1 Haxo,q I1 IlOC b Kon~ 4eCT BO c. Be Ta At 
/ I = 1-12 / An R 12 3Il e Me HTOB 60 KOB0i1 no ae p XHO CT I1 KIO BeT bl III e r o 
3a,qHe~ OTpa)f(aIO Ule i1 no a e pXHO CTI1 (A t s ) • B paC4eT ax 6b1Il~ I1c n0S1b30
BaHbl !flYHK4I1fl E(L) Tene CHo r o yrn a ,qI1CKa no OTHoweH~1O K HaXOASI~e
MYCR OT Hero Ha HeKO TopOM paCCTORHI11i1 L ,q pyrOMY ,qHCKY 11 c1J YHKL\I1R 
F (L) AnR AI1CK a no OT HOllie Hl1 1O K He KOTo pO H T0 4 Ke 60 KOB0(1 nOBepx
HO C T ~ 4I1 IlI1H Ap a. 3T~ rp YH K411 11 onpeAenRn~C b nYTe M 4I1CI1e HHOrO I1 H
Te rpl1 pOa a HI1A Bblp aw.eH I1l'l ,qJlR 3IleMe HTa Te neCHoro y rr. a 

dO = dS cosO /d2 

/CM. p~c .3/; pe3ynbTaTbi Bbl411CneHI1~ E(L) !1 F(L ) HaXOARTC P. B c o 
rnaCI1V1 C pac4eTaMI~ /6.7 1 . ¢Y HK4 HIII E (L) 11 F(L) HOpMl1pOBa.nl1C b TaK. 
4T06bl E( 0) , F(O) =O, S. ~ ~ c nonb30BaIlI1Cb B BI1Ae Ta6m14 no 12 3 Ha
'-l e HI1t:i B K a)!{AO~, n pl14eM E l = E ( AL ) , E2 =E(2AL) ~ T . ,q . • a FJ. (L)= 

"" F(L\L/2) ,F2 = F(3AL/2) 11 T. A • 

.H 

~~.::::~~ ----~ydS 

H_ 

epomowamoll 

HI) 
I 

PHc.3. reOMeTpHJI ~HmlH,lJJlHQeClCOrO 

CoqHH TIlJIIlR TOP a • 

reOMe Tp~R ,qeTeKTopa nO Ka3aH ~ 

Ha pl1c .3. nOcIle Ka lK,qoro oTpa 
)!(eH I1 R $ OTO H Mo~eT nOn aCTI:: 
1/ Ha ¢ 3Y C BepOA THOC T b~ 
W<;l_E(H I R) ; 
2/ Ha 3ak,q HIO~ OTpalKa~~ylO no 
eepXH OC l b C BepOl'lTHOCTblO 
W

3 
- E [ (Ho -Hk ) /~ l : 

3/ B OAI1H 113 3I1eMeHTOB 60KO
BOi1 nOBepXHoCT~ C eepOAT
Hoc T b~ 

W6 - F[CHf + AH)/R)-F(HfI.R). 

6 



JI.n rop lHM nO CTpOeH I1R CYMMapHO r O I A IlR BC e X l.\I1KnOB oT p alK~ HI1i:;1 

KO I1l1y eCTB a CBe Ta S= N/ No • r Ae No - Ha4anb Hoe Yl1 c no $OT OH0 8 , 
BblAeIlI1BWe eCR 8 Cl.\I1HTl-1IlIlA TOpe , N - 41-!C IlO !)lOToHOB, AOC TI'I rwee 
!Il3Y , CB OA l1 n CR, B OC HOBHOM, K cneAy~~eMY. 

1 . 3aAa sanocb nOnOll(e HI-!e MeCTa o6Il Y4eril-!R (L) AeTe KTopa y -I1C
T04HI1KOM I-! onpe AellRJlOC b "nPRMo e ll KOJl l>14 e CTBO CBeTa Ha !Il3Y 

So = E(L) e 
- ILl ).. 

2. B~4 I>1 C Il RllOCb pa c npeAene HI-!e caeTa nOC Ile nepso ro OTpalKe HI>1R 

1) - fJI>
A = 0 J • r· e (I= 1-12) • 

A (1 } -t /)..
13= E ·[. e J -lJ -1 • 

3AeCb 

0 1 = O,5-E1 0 1 ", EI _ 1 - E I , 11- 1 : 

J = J ' ~ L  1 .. 1 AIlR L ~ I 11 J = IJ' I + 1 AIlR L< I f J 1>1 t J 

- cpeAH l1 e paCCT ORHI1A OT MeC Ta 11 3IlY4e HI1 R AO cooT BeTcTBy~~e ro 3ne 
Me HTa 60KOBO~ nose pXHOC TI>1 (e) I1IlI1 AO nIlOC KO CTI1 no nepe 4 Ho ro c e
4eHI1R AeTeKTopa (t) I!)lOToKaTOA HIlI-! 3aAHRA OTp a)f(a~~aR nosepx
HOCTb/. 

3. B~4I>1C nRJlOC b KOIlH4eCTBO CBeTa, nonaAa~Qe ro Ha ¢3Y, nOC Ile 
nepBoro l.\ Io1K na 

12 
S = ! A(1 ) 

OT pa)f(eH I1 ~ : 

- I I).. 2A( 1) ~ - \1>
1 1=1 I 

F . e I ... 
I 13 E 12 e 

4 . Ha XO AI1IlOCb pacnpeAeneHl1e CBeTa nocne BToporo l.\I1Kna OTp a
lKeHI1~ 

A(2) 12 (1 )
I I. A 

N= 1 N 

-f J / A (I) -IJ_ /'>" ~ 
«1>J . r.e + 2 A1 3· Q J_ l· r .e .I=l-L. 

(2) 
A13 

12 I. A(1 ) -I IA 
N 

E J-1 
N =1 J-1' r · e 

rAe 
J = IN-I I+ l. «1> 1 = 1-2 F 1 • «1> 1 = F I_ 1 - Fl 

5. OnpeAeJlRnOCb KOnl>14eCTBO CBeTa Ha !Il3Y nOC Ile SToporo l.\I1 Kna 
OTpalKeHI>1 H 

S = Ii A (2).F 
2 1= 1 I I 

-ti / A (2) -1 12 f A 
e +2A

13 
·E

12 
e 
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6. OnpeAenRnl1Cb pacnpeAeJleHl1e CBeTa I-! KOJlH4eCTBO ero Ha !Il3Y 
noc.ne TpeTbero, 4eTse pToro 11 T.A. l.\I1KJlOB oT pa)t(eH I1~ . Beero pac 
C4I1 TbIB a I10Cb TaKoe KOIl l14eC TBO l.\I1KJlOB k, k 4T06b1 06eCne"lI1Tb T0 4HO CTb 
B CYMM a p HOM KOIll14eCTBe CBeTa s= So + I. Sm He xy)t(e 0 , l ~ .Pea.nb 

ID= 1 
HO npl1xoAI1.nOc b Y"lI1TbIBaTb 5 0 11 6011 ee 41-! KIlO B oTpa lKeHI1I1. 

a 
~ o 

ci60 ,. ·0.91 o 
X 
1i 40 m 
o 
tu 20 
II) 
u 
)~80 
~ 
J: 6 

~60 
C1.J 
I

51..0 
5M 

-3M
0 

t20 2M 
---1M0 

0 
1 2 3 4 

Puc .4. 3aBHCHMoCTH KOJIJ.lt.{eCTB a 

CBeTa, AO CTHrmero ~3Y OT pac-
CTORHIHI He*AY MeCTOM 05~e

HI1 R H cPoTOKa TO,lJ.OH. B bl'=m cneHbI 

Ha 3BM )J.JJR ,lJ.eTe K T Opa 0 9x34 cM 

npH 3 Ha~eHHRX napaMeTpOB [ 

f1 .\ : al )..= 00 , r =0 ,85-0 , 97; 
51 r =0 ,9 55, A =1-10 M . 

He KoTop~e pe 3YIlb Ta TbI pac 
yeT OB n pl-! BeAeH~ Ha pl-!c. 4 . 
P ~c. ~ a I-!nn~C Tp~pye T ,KaK Me HA
eTCR !)lyHKl.\I-!R S(L) n pl1 113 Me He
HHI-! napa Me Tpa [ OT 0 ,8 5 AO 
0 ,97 , a pHc . 46 - n pl>1 11 3 Me He
HI-!I-! napaMeTpa A OT 1 AO 10M. 

OnpeAene H~le I1CK OMblX 3 Ha4e 
HV111 r I-! A n p0i'1cxo,qI1JlO ny,. e M 
cpa8HeHHR no Me TOA Y HaHMe Hb
WI-!X KBa ApaTOB /MHK/ paC "le TH~X 
¢Y H Kl.\I>1 ~ S(L) C 3K Cnep l-!Me H
TaIlb HbIMI-! pa c npeAeneH I1RMI1 AllR 
6 0n bUJo ro 11 Ma noro Ae TeK TopOB . 
YKa3aHH~11 aHaIlH3 npOBOAH Il CR 
KaK pa 3AenbHo ,q nR Ka lKAoro Ae 
Te KTopa, TaK 11 COSMe CTHO An R 
ASYX AeTe KTopOB. B xOAe pa3
AenbHoro aHanl-! 3a Ha XOAI-!Ill-! Cb 
OnTI-!ManbH~e 3 Ha 4eH "'R r anT 
napaMe Tpa r An R pRAa nocne
AO BaTe.nbHblx 3 Ha4eH I-! j;1 '>" OT 3 
AO 30 M. npH 3 TO M 6~no YC Ta
HOBIleHO, YTO An R oonbworo Ae -
TeKTopa I-!Mee T Me CTO xopowee 
COrIlaCl1e I X2 =6 -81 paC4e -

MHH .
TOB I-! 3KCnep l-!Me HTa npl>1 Hc nOIlb 
30Ba HI-!I-! B Ka 4eCTBe cYMMapHol1 
norpeWHOCTI-! 113Me pe HHH I-! B~

4I1c.neHI1~ S(L) eeIlI1 "lHHbl, onpe
Ae.nReMO~ TOI1bKO OWI1 6 KO~ 113Me 
peH I-! 11 rpaHI-! l\~ c neK Tpa l~VCs 
I~ =1 Ka HaJl /.4To KacaeTC~ Ma 
noro Ae Te KT o pa, TO AJlA He r o 
np l1 Hc nOIl b3 0 Ba HI-!11 TO~ ~e no
rpeWHOCT I1 B 1 Ka Ha11 n011y4 a~T -

CR 3Ha"leH"'R X 
2 

'" 30 . n pl-!MH H
4eM corna CHe paC"leTOB I-! 3KCnepl-!MeHTa He YAaeTC A cy~ecTBeH HO 

JlY4Wl1T b np l1 Bapl1al\ HI1 BenH4I1H~ SeLl B npeAeIlax B03 MO)t( H~X no
rpeWHoCTe~ on peAe.ne HI-!R L . nO-BI1A HMOMY , 3TO CB R3a HO C Te M 06
cToRTenbc TBoM, 4TO 8 paC4eTa x He 6bl11H Y 4TeH~ B03MOlK Hble OT K.nO
HeHI-!R OT AI>1$¢y3Horo xapaKTepa OTpalKeHI-!R CBe Ta Ha Te¢nOHe I1nl1 
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HeKOTopo e H3MeHeH~e ero OT pa~aTenbHO~ cnoc06HOC TH C AnH HO~ K~ 

[s e Tb!. 0 AH a KO, Ka K MOH< HO BHA eTb 1-1 3 p~c. 2 , r Ae npl-1 BeAe Hbl pac4eT 
Hb!e p a c n peAe n eH HA S(L) C onT "" Man bH~MH 3H a4e HHflM H n apa Me TpOB 
11 h , paanl-14l-1e S x a paKTepe 3 KcnepHM e HTa n b Ho ro 1-1 paC 4eTHo r o p a c 
noeAene H ~'~ He Be n IilK O. B CBR 3 H C 3T VoM AllR Mano ro AeT eKTopa Mbl 
Hc n Ollb 30Ba nH B Ka 4eCTBe CYMMa pHO~ OWH6K H B~4~ ClleHH ~ M H3Mepe HH~ 
SeL l Ben H4 1-1H Y ti ' = 2 KaHana, Ll TO COOTBeTc TBye T OTHOC HTe !1 bHO ~ 
no rpew HocTH 3 Ha yeH~~ S B n p eAe n ax 1- 2%. n p H 3 TOM 3 Ha4eH HfI 
)(2 CTa HOSflT CR 6 11H 3 KI1MH K O)l(H AaeMOMY / )(2 =7-10/, a C!l y HK

1-II1 H. MHH. 
4HYl X 2 (r) XO POllJO an n p0 I< CYlMI1PYIOTCR KBaApa TI-14 H0 l:1 napa60fio l'i. 

'" '" x 
; .96 5 

f. o 

f·960 
".,. 
g .955 

~ 
.950 

X2 

2S 

0.05 0.1) Q15 0.20 025 

a 

Hc.5. P e 3YJ1bT aTbI aH aJ111 3 a Ha 
3Bt-! 3KcnepHMe HTaJ1bHbIX pacnp e 
AeJ1eHfl H SCL): a - OIT THMaJ1 b Hl:-Ie 

3Ha 'l eHHll / r onT . /K o 31!J(lm IJ;H e HTB. 

OTp aJlte HHR 'VIR 60nbIIloro (0) 
H "1aJ10rO (e) Ae Te KTOpOI! B 3 a 
BHCHMOC Tli OT K03q,qmIJ;HeHTa 
nOrnOlI\eHIiR {3=1 / t..;6 - 3aBHC I1 -
MOCTb )(2 , ((3) ,nOJIytleHHaR m n 
B xOAe c OBMeCTHo j:'r o6 pa60 TKH 
p a cnp e AeneHHH Anll ABYX Ae 
Te KTo pOB . 

Pe3ynbTaT~ pa3AenbHoro 
6 aHall 1-1 3a AllA KaH<AOrO AeTeKTopa 

MO~HO BHAeTb Ha pHc . Sa,rAe 
npeAcTaBlleH~ onTMMan b H~e 3H a -
Lle HHR r AnA pRAa 3Ha

v Qh! T . 
Q2S 4e HI1 1<1 K03qJ4' I-1 i.i l-1e HTa nor I10 we -

K03~M4MeHT norJ1OUle~HA , M-1 . HHR f3 = 1/ A . nep e ce4eH He llVl-

H H~, cooTBeTcT BY~~HX C!lYHK~H

AM r onT (13) AIlR ,q eyx AeTeK
Topo a , onpe Aen He T, 0 4eBM AHO, H C KOM~e 3H a 4e HI-1R r VI A . 3 TI-1 ~e 
c a~e 3 Ha~eHHR r 1-1 t.. nOlly4a~TcA 1-1 npH COBMeCTH OM a Hanl-13 e 
pac npeAeneHI-1~ ASYX AeT e KTopOB. Ha pl-1c.S6 npH BeAeH~ MVlHI-1Manb H~e 

3 Ha 4eH Io1 R )( 2, ((3 ), nonY4eH Hble B x OAe COBMeCTHoro aH allH3a. MO~HO mn 
BI1A e Tb , eno nOllo~e H lll e 3KcTpeMYMa coenaAaeT C Me CTOM nepece4eH HA 
IlI-1HI-IH r onT (f3) . 

HaHAe HHoe HaMH 3Ha4e HHe f3 CO~TaSllAeT 
-1

f3 = 0.118~0,022M . /2/ 

OHO COOTee TcTByeT A!1HHe norllo~eHHA A =7-10 M, 4TO 3H a 41-1TellbHO 
npeBocxoA~T H3MepeHHoe paHee/ 11 3Ha4eHHe t.. = 1,5 M. anA K03~
~J.1~HeHTa OTpa)l(eHI1A Te~llOHa nOllY4eHO SHa4eHHe 

r ; 0,957 + 0,002, /3 
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4TO 611H3KO t': na p a MeTpaM ny4W ~1 )( AH~l cll YS HblX OTpa~a Tell ei1 / MgO H 
Ti0 2 /. B :3Ha4 CHHI-1 r Mo~eT npl-1CYT CTBo e aTb HeKOTo p o e CHCTe Ma TI-1
4eCKoe CMe~e HHe / Ha HaIIl Bs r J1RA, He 6 0 11 ee O,OO S/, CBAsa HHoe C 
B03MO>l<H~M HeCO Be pwe HCT BOM MeTOAa paC4e TO B, OA Ha KO OHO He Ao n lHH O 
CKaSaTbCA Ha Be nI-1 4HH e A , T.K. 3TOT MeT OA 6blJl o,qVl HaK OS AnR 060Vl)( 

Ae Te KTo po e • 
PaC4e TH~e $yHK~HI-1 SeLl C OnTI-1Ma ll b H~MH SHa4e HHRMH /2/-/3/ f3 

VI r npl-1BeAeH~ Ha pl-1 c .2. KaK MO~HO BH Ae T b, HM e e T Me CTO x o powee 
c ornac l-1e MeH<AY 3Kc nepMM e HTOM H B~ 4I-1Cne H I-1 R MH. B CBA31-1 C 3THM OT
MeTl-1M C11eAYIOll\e e 06cToRTe11b c TBo. nOC KOllbKY B M3Me pe HHRX C K~Be
Ta MI1 6011bWHX H MallbiX pa s ·IepOB Mbl Hc nOn bSOsall 1-1 OA HH H Te we <!>3Y, 
I~bl VlM e m-1 B03MO~HOC T b /410 H CAe fl a HO Ha pHC. 2/ npl-1 BeCTH 3KcnepVl
Me HTall bH~e pacnpe AeneH'I1R K 0AHOMY 11 TOMY lKe K0341QJI-14 V1eHTY YCVl n e 
fj l-1A Ae Te KTopa. rl PH 3TOM oK a 3a llo c b, 4 TO OT HOUl e HHe CYMM Bcex 113

Me peHHblX 3Ha4e HI-1~ S(l...) A.llA Mallo ro 1-1 6 011 bwo r o Ae TeKTo poe, T. e . 
OTHOC HTellb HaA Bbl COTa 3 THX p ac np eA elle HHA, C xopo wei1 T0 4HOC Tb m 

::; 0,5%/ COBn aAae T C cooTBeTc T BYlOll\e~1 Be nI-1 4 I-1 Ho~. nOllY4eHHo~ AJlA 
paC Ll eTHblX $Y H K lI l-1~ SeL) C OnTHM<:l11b HbI MI1 n a p a Me Tp BMI-I t 11 (3 

Ka K MO~HO sMAe T b 1-13 pYlc. Sa, cIlY H K~I-1H rDnT(~) a n n pOKC H MI1PY~TC R 
npA~IMI-1 llHHVlAMH C K03QJ¢H4He HTc MH HaKIlOHa, OTIlH4a~~I-1MHCR npHMepHO 
a TPH pasa. 04e SHAHO. 3 TO CBR 3 a HO C TeM 06CTO AT e llbC TBOM, 4TO 
npH r= 1 1-1 ~l « 1 /rAe f = 4V1k",2R/(1+ R!H ) - cpeA HAR AllHHa npo
6era $ OTOHO B B ClIH HTI-11111fl Tope/ nOTepR caeTa B KalKAoM 4HKlle q= 

-(3f 
r · e Mo~eT 6bl Tb n peA cTa Blle Ha KaK q = r(l  f3 f ) , OTKYAa 

r. = 
I 

q i (l + {3f I)' / 4/ 

TaKI-1 M 06 paso M, B YCllO SHAX HaWHX 1-1 3MepeHH~ BbJnon HAe TC R OAHO H3 
n pl-16Il l-1 lKe HH~ A11A QJOPMY nbl /1/, a I-1MeHHO - B0 3MO)f( HOC Tb ycpeAHeHHR 
no ,!1 J1 I-1HaM n po6eroB. 8 CBRSI-1 C 3THM HHTepeCHO nO nblT aTbCA BOC 
nO ll b30BaT bCR 3 TO~ C!l o p Myno l:1 AnA aHall1-13a nOllY4eHH~X Ha MI-1 AaHH~X 
/2/,/3/ . n OcKoIl b Ky B Ha llJ e M cnY4ae reOMeT pl-1R AByX Ae TeKTopOB 
6blna OAl-1H a KOBO~, MO)\( HO C 6 0n bWVl M OCHOB at-I HeM nOllOlKl-1T b n 1 = n 

aHe saBHCHMOCTI-1 OT Toro, KBKO;;! $"'31-14eCKH~ CMblcn n pl1 Aa Ba Tb se
J1H4I-1 He n / . To rAa, Hc nOnb3YR 3 Kc n e pHMe HTanbHbie 3Ha4eHI-1R K0 3C!l$ H
~l-1e H Ta o CIl a 5 n eHI-1R CBeTa AnR KalKA oro AeTe KTopa, nony4HM COOTHO 
WeHl1e Me)\(AY Be llH4j.1 HaM I1 r 1-1 {3 , KOTopoe, Ka K O Ka 3~Bae TCR, YAOB
neTBopAeT CR npl-1 Ha~AeHH~X Ha MI1 3 HaLl eHI-1AX /2/ , / 3/. 

nOllY4 eHH~ e HaMI-1 Aa HH~e C BI-1AeTen b CTBY~T 0 B~CO KO~ npospa 4HO C
HI c 4HH THnnRTopaN E-213. KaK MO~HO BH AeTb 1-1 3 /2/ H pl1c.5, 3 Ha
4eHI-1R t.. < 5 M I-1CKll~4a~TCA C 60!1 b llJO~ AOCTOBepHOCT b~. 4 TO Ka c a
e Te R B03MO~HbI X CI-1 CTe MBTI-1 4 eCKI-1X no rpeWHOCTe~, TO Ha l-160n ee c e p b
e 3 H~M I1X HC T04HHKOM RBllAfl OCb 6~, no Ha we MY MHeH H~, He KO To po e 

a SIlH4He B 3H a 4e HI1AX K0 3$C!l1-1 4 V1 e HTa OT pa H< e HH R AllR Ma llo r o H 6 0fl b
wo r~ AeT e KTopo B H3 -sa B03MO~Horo pa311 H4 1-1A B CBo l:1 c TBax Hcno nb
30BaHHoro B HI1X Tel/lnOHa . .aM Toro 4T06bl 0 4e HI-1 Tb 0 6 YCllOBll e HH'O e 
3TO~ n pI-1 4HHO~ B03MO~Hoe CHC TeMaTI-1 4eCKOe C Me~eHl1 e B SHa LleH~~ A 
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BocnoIlb3yeMcA COOTHOWeHl-1 eM /4 /. vb nOIlyyeHHblX B xO,Qe pa3,QeIlb-
Horo aHaIl l-1 3a AaHHblX CIle,QyeT, 4TO AIlA 60nbworo AeT eKTopa q = 
::0, 9 48. nOACTaBI-1 B 3TO 3Ha yeHI-1 e B !)lopMyny /4/ 1-1 Bapbl-1 pYA r , MO)l(
HO BYlAe,b , YTO ,Qa)l(e n pl-1 r = 0 , 96 7, YTO Ha 0 , 010 60Ilbwe Ha~AeH
Horo l-ta MH 3Ha4eH I-1R /3/ , Bena.14HH a A He npesblwaeT 4 M. 

B 3aKIl104eHI-1 e oTMe THM, 4TO corIlaCHO HaWHM ~13MepeHI-1R M OCHOB 
Hble c Boi1cTBa C ~I-1 HT HnIlnTo pa N E- 2 13 - cBe To BblxoA H np03p aYHOCTb 
- cox pa HA IOTcR npH ero ,QIlHTenbHoM / HecKonb Ko Ile T/ xpaH eHHH. O,Q
HaKO AIlfl coXpaHeHa.1 R 3 THX napaMeTpoB npl-1 pa60Te C YKa3aHHbiM 
C ~ I-1 HTl1 IlIlR TOpOM He06 x o.Q HMO c06IlIO,Q aTb ocofiy lO aKKyp aTHoc Tb BO 1-1 3 
6 e)l(aHI-1e ero B03MOW,HblX 3arpA 3H eH H~ . 
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3HHOB B.r., KOHHH A.D., ~qeHXOB B.B. PI3-85-195 
HCCReAOBaHHe napaMe TpoB HeATpoHHoro AeTeXTopa 
C .aAKHN CQHHTKRnRTOPOM NE-213 npOTRKeHHWX paSMepOB 

HccneAOBanHCh napaNeTpW HeATpoHHoro AeTe XTopa C ~XHN 

CllHHTKRnRTOPOM N E-213, sanonaRBmHN 41TopormacToBYID ICIOBeTY npo 
TR.eHHWX paSMepOB. DOKasaHo, qTO ~eKT OCnaeneHHR CllHHTHnnR
QHOHHOrO HsnyqeHHR Ana 41TopormacToBoA ICIOBeTY SHaqHTenhHO MeHh
me, qeM AnR cTexnRHHoA ICIOBeTY C BHeIIHHN OTpa.aTeneN. Ha OCHO
BaHHH npoBeAeHHYX HSMepeaHA nOnYqeHO saaqeRHe AJIHHY norno~e
HHR CBeTa B CllHHTKRnRTOpe NE-213 A-7-10 M, qTO CYII'eCTBeHHO 
OTnHqaeTCR OT SHaqeHHR A =1,5 M, HaAAeHHoro paaee APYrHMH 
aBTOP8NH . DonyqeHHYe AaHHYe 0 npospaqHOCTH CllHHTKRnRTOpa 
NE-213 CBHAeTenhCTBYlDT 0 TOM, qTO OH C ycnexON MO.eT GwTh 

HcnonhsoBaH B AeTeXTopax eonhmHX pasMepOB 1- I MI. 
PaeOTa BwnonHeHa B na~opaTopHH RAepHYX npOeneM OHHH. 

lJpenpa.,. OCh......8IIIIOro ••cTII!TI'a IlA8P- .een..-ou..dl. JI,cs.a .985 
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