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BBE,llEH I1 E 

CY\IIeCTBeHHblM YCflOBlo1e M AJlA ¢!oTorpa(jJ1014ecKol'1 perl-1CTpa41-11-1 Cfl e 

AOB 4acT Io1 ~ B CTpI-1MepHO~ KaMepe ABnAe TCA ycn oBlo1e nonY4eHI-1A AO
CTaT04Horo Kon lo1 4eCTea CBe Ta OT CT p Io1 MepO B, npeAn04TIo1TenbHO B BI-1
AHMOH c neKT paflbHOH 06na CTIo1. 3TO or paH H4H BaeT AHana30H ra30B, 
KOTopble ABnA~T C~ I-1H TepeCHblMH KaHAI-1AaTaMH AnA HanonHeHHA KaMe p bI . 

Han pl-1Mep, npH CTp HMe pHOM paapAAe B BOAopOAe B BHAHMOM AHana
3 0 He Hc nYCKaeT C~ He 60n e e 1,6% OT nOflH o r o H3nY4eHH~. AnA n o
nY4 eHHA AOCTaT04 Horo Konlo14e CTsa CBeTa Heo6xOAHMbI BbiCOKlo1e Ha
n pAlKeHHOC TIo1 3ne KTpH4eCKo ro nOIlIl. KOTopble MorYT 6b1Tb nOflY4eHbi 

C nOM~bO cnOlKHor o TeXHI-14eCKOro 06o PYAo Ba HIo1A An~ C03AaHI-1A BbI
COKOBOflb THor o Hanp~lKe HIo1A I ll. 

AnA perlo1CTpa~HH TpeKOB He06xQAIo1Mo Ta KlKe Hcnonb 30 BaTb BblCO

K0 4YBCTBHTe flb Hble nneHKH. AnA Toro 4T06w nonY4 HTb HH¢opMa4H~ 
o n pOCT paHCTseHHOH opHeHTa4101H TpeKa, npH 06w4HOM (jJoTorpa¢l-1po

BaHHI-1 He06XOAI-1MO cHHMaT b ABe ¢ oTorpa¢lHH oAHoro C06b1THA. 3TOT 
HeAocT aT oK (jJoTorpa(jJH4e CKOH TeX HHK I-1 MOlKeT 6b1Tb 060~AeH, ecnH 
I-1CnOnb 30BaTb MeTOA Ae TeKTHpO Ba HHA , KOTOPWH 6a3HPyeTcA He Ha 
perHCTpa4H Io1 c06cTBeHHoro c &eTa CTpHMepOB, a Ha CBO~CTBe CTpHMe

POB BbirnAAeTb B KaMepe B BHAe onTH4eCKO~ HeoAHopOAHOCTIo1. ABTO
/ 2 / Pbl n p e AJlOlKHnl-1 CAenaTb BHA HMWMIo1 3TH HeOAHopOAHOCTI-1 C nOMO~b~ 

na3 epHo r o H3nY4eHI-1A , OH H lICe OC Y\I4eCTlIl-1nl-1 BnepBble AeTe KTH pOBaHHe 
4aCT I-1 4 B renHeBO~ CTpHMepHOH KaMepe C Hc non b30BaHHeM na3e pHOH 

TeXHonorHH. PerHCTp a 4HA cneAOB 4aCTH4 noc p efC TBOM n pA Moro Te 
He Boro Me TOAa 6 wna OCY\I4e CT8neHa B pa60T a x / - 8/. 

B0 3MOlKHOC Tb CTepeOCKonH4e CKOH perHcTpa4HH TpeKoe 4a CTH4 
B CTpHMep HOH KaMepe C npHMeHe HHeM n a3epHOH TeXHH KH , a TaKlKe 

pe3ynbTaTbi npHMeH eHH~ TeHeBoro MeTo Aa B renHeBOH CT pI-1MepHO~ 

KaMepe 6 b1nH n OK a3aHbI YnbMa HHOM H Ap. 17.9 / . 

B 3TO~ p a60 Te AaeT CA AeTanb Hoe onHca HHe n p06ne M, eoa HHKa~HX 
npH n pH Me HeHH H Te HeBoro Me TOAa B CTepeOC KonH4e CKOM Ba pHaHTe 
C a epKa n OM AnA AeTe KTH pOBa HHA c neAoB B CT p HMe pHoH KaMepe C na
a e pOM . PaC CMaTpHBa~TcA B03MOlKH OCTI-1 npeoAone HHA TPYAHOCTe H, 
nOA BnA~I-1XCA np H npaKT H4eCKOH peaIlH3a 4HI-1 3Toro MeTOAa, oc06e HHo 
CBAaa HHblX C a6eppa l\ HAMH. 

3KCnEPI1HEHTAJlbHblE PE3Y J1bTATbl 

Ha pHc.l nOKa3aH a 6 noK-cxeMa I-1CnOnb 3yeMoro YCTpo~cTBa. Ae 
TanbH o e OnHCa Hl-1 e KO To p o ro AaeTCA B pa60Te / 7 / ,a Ha p l-1c.2 npHBC

© O~eJIJIYIl HHCTHTYT Jr,t{epma IlCcnI!AO.8lIIIA .!b'6B& . 1985. AeHa I-1CnOnb30Ba HH aA OnT I-1 4eCKaA c x eMa . 
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PHC. I. BJI0K-CX eMa AeT~KTHPYJOll\erO YCTp o A c TBa: I - H CTO"lIU1K 

31IeK'rpOIiOO 90Sr, 2 - C TpHMepH aR KaMepa, 3 - BbICOKOU OJlb'l' lIb1e 

3JleKTpOAhl, 4 - lPOTOYMHOllCHTen"h, 5 - YCI1JI11TeJ1b, 6 - 1'lIpn 'ppO H

IJblfl flJlOK ynp a 81ICUHH BblCOKOBOJIbTHbIM r eHep a'ro pOM, 7 - B1.U"o~~ 

UOlIbT l fbri i re llepaTOp, 8 - JIHHH H 3 8,!l;ep )I(](H HMn YJlbC3 0330'1' 110 1'0 

nasepa, 9 - IiMnYJIbCHbIH aSOTHbIH Jlasep, 10 - OnTH"I(!CK(l)! 

CHC TeMn, II -AeTeKTHp~aH llJleHKa. 
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P HC. 2. OnTH4c cl< ;\H CKl'MlI tPoTOrpalPHpo B aHHH: I - H MIlYUbC RbIH 

aS OT HbJl"i nasep, 2 - MI11<POcKoID14ecKHH K B a pLleBblH 06'beKTHB, 

3 - TOqe'lH aH AHur~p ;!!'MII, I, - 8b1COKOBOJlbTHhIe 3JleKTp OAbl/ ceTKH / , 

5 - C T pHMepHan I<1lM('Pil, (, - c¢epH~ecKoe Sep KaJIO, 7 - T eHeBan 

AHa<ppaf'Ma IU1H 3KPil ll, 8 - l~o 'r'orpruPH4ecKaR KBapl.\eBaJI .I1HH3a, 

9 - c epbJi.! <pHJlhTp, 10 - IIJlOCK(.ICTh n JleJJ.J<H. 
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OnT~4eCKaR OCb 0-0 C¢ep~4eCKOrO 3epKana /6/ C ueHTpOM KP~B~3
H~ M~ paA~YCOM KP~B~3H~ R pa3M~aeTCR napannenbHO HopMan~ K 
cTp~MepHo~ KaMepe /5/. 

~MnynbcH~A a30TH~A na3ep /1/ YCTaHaBn~BaeTCR TaK, 4T06~ aK
c~anbHblA nY40K nonaAan Ha c4>ep~4ecKoe 3epKano /6/ B T04Ke Bep
TeKca S nOA ManbiM yrnoM / - /.3 0 

nOcpeAc TBoM M~Kpoo6De KT~Ba /2 /, COCTOR~ero ~CKn~4~TenbHO ~3 

KB apue B~X n~H3, na3epH~A CBeT IA = 33 7 HM/ ¢o~yc~pyeTcR Ha anep
TyPY T0 4e4HoA A~a¢parMbl 131, pasMell\alOll\eAcR OKono KIOBeTbI C pOAa
M~HOM ~~. T04e4HaR A~a¢parMa pacnonaraeTCR Ha paCCTORH~~ A = 
= R· tg w HaA onT~ 4ecKoii OCblO Ha npRMoi1 n~H~~, KOTopaR ~AeT OPTO
rOHanbHO onTH 4ecKoA OC H 4epe3 UeHTP KP~BH3H~ M. PacwHpeHHblA ny
40K CBeTa OT n a3epa npOCBe4~8aeT CTp~MepHYIO KaMepy ~, 6YAY4~ 

OTpa>KeH OT 3epKana, BTOpoii pa3 npOXOA~T CKB03b KaMepy. B 3 TOA 
onTH4eC KoA cxeMe OTpa>Ke HHblA CBeT 06DeA~HReTCR Ha paCCTORHHH 
A = R . tg W l.\€:HTpa KP~B~3HbI B 171 ITo4Ke ~306pa>KeH~R T04e4HoA 
AHa¢parMbl/. 

TaK Ka l< ~ 306pa>KeHHe T0 4e4HoA AHa<l>parMbl pa3Me~eHO He B aKCHanb
HOM nY4Ke n Y4e A, TO B T0 4Ke H306pa>KeH~R He nORBnReTCR H306 p a)l(e
HHR, nOA06Horo 06DeKTY. nY40K, ~306pa)l(aIOll\Hi1 cBeToBYIO T04 KY, 
~MeeT ABe 06nacTH C MaKC~ManbHO C>KaT~M~ nY4aM~, HMelOlI\~MH nHHeA
Hoe nonepe4Hoe ce4eH~e H opTorOHanbHblM~ APyr K APyry. CxeMa B03
H~KHOBeHHR aCT~rMaT~3Ma nOKa3aHa Ha p~c.3. PaCCTORH~e Me>KAY ABY
MR nHH~RMH Ha 3TOM H306pa)l(eH~~, a6eppaU~OHH~A 4neH aCTHrMaTH3Ma, 

2R Sin 2 wpaBHO M'= 

COS (v (1 + sin2 w ) 


i 
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PHc.3. CxeMa B03HHKHOBeHMH aCTHrMaTH3Ma: I - TOtIKa npoeKU;HH, 

2 - 3epKaJlO, 3 - nnOCKOCTh CarHTaJIbHOrO lPoKyca, 4 - I1.JIOC

KOCTb MeAHaHHoro lPoKyca. 
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n03TOMY Te HeBaR A~a~parMa AOn~Ha ~MeTb onpeAeneHHY~ ~OPM~ 

~ paSMe~aTbCR C COOTBeTcTBy~e~ Op~eHTa 4~e~ B OA HOM ~3 ABYX 
" ~OKYCOB &.1S06palKeH~R 'I . Ecm1 AnR Ha6n~AeH &.1 R· TeHe rpaMM np &.1 MeHfl eTCR 
!lMeTOA CBeTJlOrO n Onfl " , TO Heo6xOA~MO ~CnOJlbaOBaTb 3JlJl~nT~4eCKYIO 
A~a~parMY . J,1 a HanOrW.I Hbu';1 ~e 3 KpaH J,1 CnOJlbayeTcR B TOM CJlY4ae , 
KOrAa n pJ,1MeHReTCR "MeTOA TeMHO rO nOJlR". 

Ecn~ npeAnOnOlK~Tb, 4T O pe~neKTOpHOe sepKanO OCBe~aeTCR nase
POM C Al1 a MeTpOM nY4Ka DL = 11 MM ~ p aCXOAJ,1MOCTb n Y4Ka COCTaBJlfl
eT 2y = 5 MpaA, a e r o AJ,1aMe Tp Os = 610 MM 11 paAJ,1YC KPI1BJ,13Hbl R= 

= 1200 . 101M, TO ¢>oKYCHoe paC CTOR H ~e r AJlR CI1CTeMbI paCWJ,1pel~ J,1R /2/ 
C XOPOW~M npJ,1fiJlJ,1lKeH~eM n OJlY4aeTCR ~s CJleAy~ero Bblpa~eHI1R: 

DL 
f ~= - - • R = 21.5 . 

0 6 

.a~aMeTp T04e4Hoj;i A~a~parMbI B bl 4~CJlReTCR no ~opMYlle Dp = 2 y • f + 
+ t;Dp C g 06aBKo'::; t;Dfl, BBOA~MO~ ~s-sa Ha m 1411R KOH e4HblX C~epI14eC K~X 
a oeppa411'::; C~CTeMbI paCWl1 peH~R, o n peAe llReMblX napaMeTpaMI1, BOSH~

Ka~~M~ aCJleACTB~e A~~pa K4~~, Ae~oKyc~POBK~ 11 OW~60K 113rOTOB
n eH I1 R. 

np~ YCJlOBI1I1 xopowero Ka 4eCTBa ~s rOTOBneH~R ~ T04HO'::; ~CTl1pOB
K~ I1Me eTCR BoaMO~HOCTb AOCTMrHYT b M~HI1MallbHOro A~aMeTpa CBeTO
Bo r o nfiTHa 11 , TaKI1M o fi pa30M, MI1HI1ManbHO~ anepTYPbl T04e4Ho~ A~a

~parMbl Dp = 0 , 12 MM. XOTR AJlR ~CnblTaHI1'::; fiblll0 I1cnOllbsOBaHO a ep
Kall0 C A~aMeTpOM DR = 88 MM, ()l o KYC Hoe p aCCTOflHJ,1e CI1CTeMbi f =2 1 , 5MM 
paCWl1peHJ,1R nY4Ka oblno coxpaH eH O AJlR Toro, 4T 06bl npOMOAell~p08aTb 
Heo6xOAI1MY~ I1HTeHCI1BHOCTb CBeT a . 

Te HeBaR Al1a~parMa, KOTopa fl a Me TOAe CBeTJlOrO nOJlR I1AeHTI14 Ha 
C BXOAHO'::; anepTypo'::; ~OTOJlJ,1H3bl, pacnOllaranaCb COOTBeTCTBeHHO 
a conpR~eHHO~ T04Ke I1S06p alKeH I1R T04e4HO~ AJ,1 a()lparMbI . n Oll0lKeHI1e 
conpRlKeH Hoi:i T04KJ,1 CI1 MMeTp~4HO OTHOC~TeJl b HO nonQ}KeH~R T04e4HO~ 

A~a~pa rMbI, eCJlI1 OnT ~4eCKaR OCb np J,1 HI1MaeTCR s a OCb CJ,1MMe T pl1l1. 

P a SMepbl TeHeBO~ Al1a()lparMbI MorYT.ObIT b Ol\eHe Hbl cneAYIOU\J,1M 0 6paSOM. 
ECJl~ CHa4alla npeHefipe4b HeKOTOPblM~ He~afielKHblMI1 norpeWHOCTRMl1, 

803 HJ,1 Ka~~MI1 n pl1 ~arOTOaneH~11 I1Aeallb HO~ nOBepXHOCTI1 OTpalKa~ero 

aepKa Jla 11 OKOH CTp~MepHO'::; Ka Me p bl, TO paS Mepbl TeHeao~ A~a()lparMbI , 

KOTopaR Mo~eT OblTb annpOKCJ,1Ml1pOBaHa 3 JlnJ,1nCOM C 60nbWO~ OCblO a 

11 Mano'::; OCblO b, GYAYT on p eAeJlRTb CR cneAY~~I1M~ COOTHOWe HI1RMJ,1: 

2b= DIl a =D Il + -° s-.t;S' ., Dp +2D s .w 11, TaKJ,1M oop aSOM,
R 

C np~BOA~BW~MI1CR B~we napaMeTpaM~ YCTa H0 8KI1 MbI nonY4aeM: 
b = 0 , 12 MM, a = 0 ,6 MM. KaK ynOMI1HanOCb Bblwe , 3 TI1 ~Aean~al1po
a aHHble aeJll14~Hbl ()YAYT Ha caMOM Aene SHa411TellbHO 6onbw"'M~ , eCllJ,1 
Y4ecTb HeT04HOCT~ npl1 I1SrOTOBJleHI1~ 11 ~CT~poBKe. OObeKTI18 AOlllKe H 
6blT b KBapl\eBblM , ecn~ I1MeTb a al1AY AJl~Hy BonHbI llasepa, 11 pac no
llaraTb C~ TaK~M oGpasoM, 4T06bl e ro ¢QKYC cOBnaAall C nonOlKeH~eM 
Te Heaoi:i A~a~parMbI. n llOCKOCT b oTpama~ero aepKana 6YAeT oT06pa
~aTbcR, ~3 ycn08~~ c~MMeTp~~ , Ha nnOCKOCTb nneHK~ / 10/ . TaKI1M 
oGpa30M, rapaHT~pyeTcR MeAl1aH HOe ~OKyc",pYIO~ee nOllo~eH ~e ABYX 
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PHc . 4. C x eMa B 03 UHKHone HIHl ABYX H 306pal!<e HHl1 CTpHMe pa: 

St - CTpl1Mep, CB e T oBoi'i nY'1 n aAaeT Ha C TpHMep TIOCJl e I 
11 AO OTpaJKeHHH OT 3ep K B.na 2. 

11306pa~e HI1'::; cneAa 4aCTI1~bI, AaBa e Moe 3TO'::; TexH~Ko~, B nnOCKOCTI1 
06beKTa 11 AOCTl1raeTCfI npl1eMneM Oe COOTHOWeHl1e AnR BeJll1411H rny 6 11

Ha -~OKYC . nOcpeAcTBoM ()ll1nbTpa /9/ B~6l1paeTcR He06xOAI1MaR I1 H
TeHC ~ BHOCTb caeTa. C nOMO~blO on~caHHoro YCTpO'::;CTBa /pl1c.4/ AO
CTl1rae TCR OCBe~eH~e 06beMa Ka Mepbl Ha npOCBeT ABa*Abl nOA pa3
nI14 H~M~ yrnaM~ . nepBbl'::; p aa caeT OT naaepa paCXOAR~~MCR nY4KOM 
n aA aeT Ha CT p l1MepHYIO KaMepy, aero OTpalKe Hl1e OT SepKaJla - a BI1Ae 
CXOAfI~e rOCH n Y4Ka , BTOPO~ p a s CBeT npOXOAI1 T 4epes Ka Me py nOA HO
BblM y r nOM. TaK~M 0 6pa30M ocy~e cT BnR eTCfI OCae~e Hl1e 06be KTa C ne

peAHe~ 11 3aAHe~ CTOpOH. 
n p l1 I1c non b30BaH I111 Ha nYT ~ nY4e~ TeH eBo~ Al1a()lparMbl /paaHO~ 

BXOA HOMY 3pa4KY ¢QTOJlI1H 3bl/ 6e3 06beKTa MO~HO Ha6JllOAa T b OAHO
pOA Hoe oCae~eHl1e B nJlOCKOCT~ nneHK~ I1nl1 n o nH o e saTeMHeHl1e , e CJl I1 
B n OCne,ll, He M c nY4ae I1cnonb30aaH TeHeBO~ 3KpaH. P acceRH~e, A~~

paK~~f1 11 oTp alKe Hl1 e cae Ta Ha onpeAeJleH HOM 06beKTe a C T pI1MepHO~ 

KaMepe a blSblBae T OT KnOHeH~e nase p Horo caeTa OT nepaOHa4anb Horo 

H anpaB11eH~R . ~aCTb ca e Ta naAaeT Ha HOlK A~a()l parMbI 11 Tonb KO npR MO~ 
CBeT npOXOA~T 4e pea a nepTYPY A~ a()l parMbl 111111 npOXOAI1T M~MO TeHe ao
ro 3KpaHa, KOTOPbl~ ne p eXBa TblB a e T npRMO~ caeT. n03T OMY Ha Cae TJlOM 
~OHe nOfl aJlR~T CR Te HI1, KorAa I1C n0J1b 3yeTc R Te HeaaR A~a~parMa , ~ RP
K~e n RTHa Ha 4epHOM ()loHe, Ko r Aa I1C nOJl bayeTcR TeHe BaR 3 acnOHKa. 
PeKoMeHAyeTcR TaKlKe CMOHTl1 pOBaTb BOKpy r TeHeao~ Al1a~parMbl Aonon 
H~Tenb HYIO Al1a~pa r MY , an epTypa KOTOPO~ n OA06paHa TaK , 4TOO bl Ha 
nneH KY no naAa no AOC TaT0 4 Hoe KOJl~4e CT ao caeTa . 4eM Me Hbwe anep
Typa , Te M 6 0n bwe 6YAeT rny611Ha ~opKyca AIlR ~a06palKeH~R. 
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PHc. 5. CTepeOCKOTD-I'IeCK8R pel'HCTPatlHR 

B C TpHMepHOH K8Nepe /89%He. 10% CH
4 

• 

T eneBoro YCTpOHCTBa /"CUeTJlOe none"/. 
4-5 IIC , 3a.r:\eplI<Ka na3epa YBeJ1H'llfBaeTCR 

'tallY pa 3BHTHR pa3pRlla nocnep;OBaTeJ1bHO 
6 

TpeKa 3JleKTpOHOB 

1%I-~O / c nOMOU\btO 

BpeM1{ 3Kcn03Hll,HM 

no 01'I\omemfiO K Ha

01 a )( r. 

6na r OAapR TOMY, 4TO caeT n pOXOA~T ABamA~ nOA ABYMR pa3n~4H~

M~ yrnaMH 4epe3 KaMepy /B nnOCKOCT~ nne HKH (PHc . 4)/, nonY4a~T
CR ABa H30fi palKeH~R B1 H B2 KalKAo r o ofibeKTa , pacc ToflHHe KOTOPblX 
OTHOCHTenbHO APyr APyra /napanna KC/ 3aBHC~T OT pa ccTofl HHfI ca
Moro ofibeKTa OT 3epKana. 06beKTHaR T0 4 Ka, pacnona ra~afl CfI He 
nocpeACTae HHO Ha nOBepXHOCT~ aepKana, HMe e T Tonb KO 0AHY npoeK
4~~; YBenH4eH~e lKe paCCTOflH HfI OT ofibe KTa AO a e pKana np~BoAHT 

K onpeAeneHHOMY YBen a-l4e HHIO n a pannaKca MelKAY COOT BeTCTBYIOIlIH
MH T04KaMa-l Anfl Aayx a-l30fipameH~H B nn OCKOCT H nneHK~. 3HaHHe na
pannaK c a ASYX COOTBeTCTBYlOllIHX T04e K, a Ta Kme nonOlKeH HfI nnOCKOC TH 
nneH K~ n03S0nfleT npOBe CTa-l BW4HcneHHe $a KT~4eC Koro nonOlKe HMfI 
3THX T04eK Ha caMOM 06beKTe /CTpHMe pe/ H. TaKHM ofipa30M, Ha Tpe
Ke , B H3MepH TenbHOM 06be Me. 

Anfl n po BeAeH HfI 3KcnepHMeHTOB MW Hc nonb30BanM c(jlepH4ecKoe 
3e pKano AHaMeTpOM 83 MM C paAHYCOM KPH BH3 HW 1200 MM. Yron HaKnO
Ha nY4a na 3epa w ~OCTaBnfln 3°. Hafin~AaeM~H ofibeM KaMe pw npOCMaT
pHBanCfI C ABYXKpaT HblM YMe Hbwe HHeM. MbI ~ cnon b30 BanH nneHKY M3- 3M 
C 4YBCTB~TenbHOCTblO 3- 5 eA. r OC T 101 $opMaToM 70x50 MM2 . 

Ha pHC. 5 nO Ka 3aHbi $oTor patJ! HH 3n e KTpOH HblX TpeKOB OT HCT 04HHKa 
90Sr B CTpHMeoHoi1 KaMe pe, HanonHeHHo~ 89%He , , 0% CH4 101 1%Hi! 0 ; 

3 TH dlOToroadl l111 non'y4eHbI MeTOllOM CBeTnoro nON'!, T.e. C Mcnon b
30Ba HI1eM TeHeBOH AHa$parMbI. nYT eM npOCToro YMeHbweHMH Han pfllKe
HI1f1 Ha na3epe Me HflnaCb 3aAeplK Ka OTHOCHTenbHO Ha4ana pa3BM TI1f1 
pa3pflAa B CT p~MepHoi1 Ka Mepe, Se n l14HHa 3aAeplK KH nocneAOBaTen bHO 
yeenH4MBaeTCH Ha pHC. 5 OT a K r / r = 0,5 -7- 2,5 MKC/. BcneAcT
BHe onpeAeneHHblX pa3Mepoe 3epKana-OTpa)l(aTenH Ha6nlOAaeMaH AnMHa 
cneAa 3neKTpOHa 6blna He 60nee 88 MM. EcnH Clepe3 KaMepy n pOXOAMT 
OA~ H 3neKTpOH, TO Ha nneHKe B~A Hbl ABa H306pa)l(eHHH, KOTopble Aa IOT
CH n pHMe He HHOH TeXH a-l KOH tJ!OTorpa(jll1pOBaHa-lH. T04Ka-l TpeKa pa3MelllalOT
CfI BepTI1Kan bHO APyr HaA APyroM 101 KamAble ABe npHHaAnemaT 0AHOMY 
CTpl1Me py. TaK KaK 3neKTpoH nepeceKaeT KaMepy npa-l6nl13H Ten bHO 
napannen bHo CTeH Ke KaMepbl, T. e. Ha nOCTOHHHOM paCCTOHHa-lM OT 3ep
Kana, TO pacceflH He Ha (jloTorpa$~11 C001BeTCTBYlOIlIHX T04e K BcerAa 
npl16nl13~TenbHO OAHHaKOBO . 3TO paCCTOHHHe, a TaKlKe non olKeHH e 
COOTBeTCTSYlOIlI l1X T04eK B nnOCKOCTI1 a-l306pa)l(eHI1H Aa lOT I1H$OpMa 4H IO 
o npOCTpaHCTBeHHoi1 Opl1eHTa41111 cneAa 4aCT I1 4b1. 

nBe TeMHwe ropH30HTanb H~e nHHl111 B0 3H a-lKa IOT OT Ha-l TI1 , 3a$HK CH
posaHHOH Ha nepeAHe H CTeHKe KaMep~. TaK KaK HHTb Ha XOAHTCH 
Aanbwe OT OTpalK a lOlllero 3epKana , 4eM 3neKTpOH, n pOXOAHIlIHH 4epea 
cepeAI1Hy CT pl1MepHOH KaMe pbl, TO paC CTOR Hl1e Me)l(AY ASYMR H306pa)l(e
HI1HMI1 HI1TI1 fionbwe , 4eM AnR TpeKa 3ne KTpOHa. Ha CHI1MKe SHAHbI 
sepTM Kanb Hble flH H~~, nOflSnfllOllll1eCfI ~3-aa pa3MellleHI1R CTp~MepHOH Ka
Mepbl MelKAY ABYMH npOBon04 HblMH c e TKaMH. ToniJIlo1Ha npOBonOK COCTaB
flRna OKono 100 MKM . 

Hcnonb3YH TexHIo1KY TeMHoro /cBeTnoro/ nonH M~ nonY4aeM TeHe
B~e 11 306pa)l(eHI1f1 Ha MeCTe HPKO cBeTRIlIHxc R CTpl1Mepos. C YBenH4~ 
Hl1eM 3aAepmKI1 Io1Mnynbca na3epa /cM.pl1c . 5 0 ~ 5 r/ BOKpyr 3TIo1X 
Te He~ pa3Me~a~TCR KpY)l(KIo1 $pOHTa YAapHwx sonll. Ka4eCT80 o6o~x 
11306pa)l(eH~i:1 3neKTpOHHoro TpeKa HeOAI1Ha KO BO, 4TO CY1I\eCTseHIlO 
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3aBHCHT OT KOH$Hlypa~HH TeHeBO~ AHa$paIM~ H ~CTHpoBKH. TOT $aKT, 
4TO onHC~BaeM~~ MeTDA AaeT e03MO~HOCTb AeTeKTHpoBaTb Man~e 
CTpHMep~, AeMOHcTpHpyeTcR, a 4acTHOCTH, Hao6pa~eHHeM Ha pHc.5 I, 
IAe B oKpecTHOCTRX ~eHTpaIlbHOIO pa~OHa CTaHOBATCA BHAH~ TOHKHe 
AeTaIlH CT pHMepOB, KOTop~e B~3bIBa~TCA cna6~MH BTOPH4HblMH CTpHMe
paMH /$OTOHOHH3a~HA/. 3Kcn03H~HR B 3TOM cnY4ae pasHa AIlHTenb
HOCTH HM nYIlbca na3epa H COCTaBnAila -5 HC. 

BnHRHHe TeHeBO~ AHa$paIM~ HIln~cT pHpyeTcA pHc. 6 . BcneAcTBHe 
HeT04HOiO Bbl60pa AHa$pa,Mbl /$OpMa, pa3Mep, ~CTHpoBKa/ nonY4aeT
CA ene pa3IlH4HMoe H306pa~eHHe cneAa /pHC. 6a / ; B TO ~e BpeMA 
IlpH6nH3 HTenbHO OAHHaKOBoe Ka4eCTBO 0 60HX H306pa~eH~~ TpeKa 
/pHc.66/ Mo~eT 6~Tb AOCTHrHYTO npH 60ne e onTHManbHOM B~6ope 
AHa$pa r Mbl. 

OA Ha KO T04HaR $OKYCHpOBKa He AOCTHraeTCA nonHOCTb~ /pHc.66 /. 
BpeMR 3 aAep~KH HMnYIlbca na3epa B 06eHX 3Kcn03H~HAX COCTaeIlRno 
OKOIlO 40 0 HC. 

a 

6 

PHc.6 . BmUIHHe TeHeBo it AH ruPp a1'MbI Ha C TepeOCKOIIH'leCKYIO 
pe1'HCTp~1O TpeKOB ::meKTpOHOB. 

<l>oTorp a<l> I-IH, nOKa3aHHbie Ha PI-IC. 7, 6~nH nony4eHbi C HcnOIlb30
BaH~eM "TeHeBoro 3KpaHa" /Me ToA Te MHoro nOIlA / . B 3T OM cnY4ae 
CT pH Mepbl, Hn vt $POHT YAapHot:i BOIl Hbl, BbililRAAT KaK 05"beKTbl C 60nb
WO~ R P KOCT b~ Ha Te MHOM <l>o He. TaK KaK 3 Ha 4 HTeIlb HaA 4aCTb na3ep
Ho ro CBeTa OT pa~aeTCR OT CTe KnAHHWX nnaCTI-IH CTpHMe pHoR KaMe p~, 

TO 3 TO BW3~BaeT n04ep He HHe B nnOCKOCTH nneHKH Aa~e B OTCYT CTBHe 
06 "be KTa, H 3 TY 4aC Tb CBeTa np HxoAHTCR nOAa BnRTb npHMe HeHHeM 
OTHOCH Tenb HO CHnb Horo ~Hn b Tpa , KOTOp~R B TOt:i ~e CTe ne HH no
Aaen AeT CBeT, HAY~Ht:i OT 06"be KTa. CneAOBa TenbHO, n peHMy~ecT Bo 

MeTOAa TeMHO I O nonfl , BcneACT BHe 6 0Ilb WOl1 4YB CTBHT e n b HOCTH, o Ka3bl

a 

6 

PRC. 7 . HCnOJlb30naH11e 1'el-leB01'O 3KpaHa B 1J.J1 0CKOC TH .poKyc a 
/" TBMHoe n OJJe"/ rolR nOlJ,aBJJeHHR npRMoro Jl asepHo 1'o caeTa; 
PI1C .76 - H306pillKeHHe nonyl.JeHO C HcnOJJb3'()Bal-lHeM IPHJlbTpa 
60JlbmeR WIO TUO CTH, 'leM Ha pHC. 7a. 

a 

6 

PHC. 8 . PerHe TpaltHSI Tpe Ka 3JleKTpOHa npH 13- KpsTHo M YMeHblueHHH 
Ha MellKe . 

BaeTCR 3Ha4HTenbHO MeHbWI-IM. 60nbwHe nno~aAH 3aCBeT KH BHe 3neKT
pOHHoro TpeKa nOABnA~TCR H3-3a HilIlH4~R OTpa~eHHoro CBeTa OT HC
nonb3yeMoro TeHeBoro 3KpaHa, oKpy~eH Horo HP~COBOH AHa$parMO~. 

B pe3ynbT~py~eM onTH4eCKOM yCTpO~CTBe Hcnonb30BanaCb TonbKO 
~eHTpanbHa~ 4aCTb na3epHoro nY4Ka / -1, 5 MM/, KOTOp~R HMeil A~a-
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4 MeTP OKono 11 lIIM .·1loJ1Y4eHHble pe3ynbTaTbi n OKa30lHbI Ha p l-1 c.8 fa 
~cnonb30BanaCb He60nbWBR 3aAepmKa na3 e pHoro ~MnYJ1b Ca ~ HeBbiCOKHe 
HanpR)!(eHHOCT~ 3neKTpl14eCKOro nonR - 10 KB/CM, 6 - 3Ha4eH~R nOflR 
~ 3aAepmK~ 6btn~ HeCKonbKO YBen~4eHbl/. 

~CTHPOBKA OnT~4ECKo rO YCTPO~CTBA 

B 3aKn~4eH~e He06xoA~MO CAenaTb 3aMe4aHHR 0 BnHHH~H aC THrMa
TH 3Ma Ha Ka4eCTBO AeT e KT l1pO SaHI1R 11 nepe4HCJ1H Tb B03MOmHOCTI-1 
YMeHbWeHI1R SToro ¢aKTo pa. 

B I1AeanbHOM cnY4ae cB060AHoro OT a 6 eppaUI-11-1 11306pameHHR AHa
Me Tp T04e 4HoA AHa¢parM~ AOJ1meH 6~Tb S03MomHO MeHbWHM /HMeH B SH
AY cBoAcTBa na3epa H ¢oKanbHY~ AnHHY MHKpocKonH4ecKoro 06~eKTH 
sa, MomHO AOCTI14b Al1aMeTpOB 0, 1 1-0, 1 5 MM / 1-1 paBHblM TeHeBO~ 
AHa¢parMe, KOT o paH npeACTasnHeT co60A SXOAHOA 3pa40K ¢oTo06~e K
T~ Ba. B 3 TOM cnY4ae onTH4eC Koe yCTPO~CTBO 6 YAe T HMeT b HaH 6 o n b 
wy~ 4YSCTSH TenbHOCTb AeT e KTHpOBaHH H, Ta K KaK CBe T, B03HI-1Ka~I1H 

Aa me n p H MaJ1e~WHX OTKnOHeH HRX H3 - 3 a pacceRHHR, AH¢pa KUHH H Ha
nH4HR npenOMJ1R~~HX 06~eKTHBOB, He 6YAe T n onaAaTb BO BXOAHOH 
3pa40K 06~eKTI1Ba. KaK yme YTBep)KAaJ10Cb Bblwe, aCTHrMaTH4eCKHe 
a6eppaUI1~ B~3~Ba~TCH npl1 OCSe~eHHI-1 KOC~M nY4KOM J1Y4 e~. npeABapH
Te nbHble 04eHKH Aa~T AnR SToro yrna Be n l1 4HHY ~ 3°. OAHaKo reOMe T
pl14 e CKHe YCnOBI1R c03AaHHH 3KcnepHMeHTaJ1bHOA annapaTy pbl Tpe6Y~T 
yrOJ1 _5,6° . PaAI1Yc KPHBI13HbI OTpama~~ero 3epKana COC TaBnHeT 
1431MM H A~aMe Tp 630 MM. CneAOBaTenbHO, npHBOAHBw e eCR B~we COOT
HOWeHl1e AnH aCTl1rMaT~3Ma AaCT BenH4HHY ~S' = 27,1 MM. ECJ1H 
Dp = 0,12 MM, TO npl1 ycnoBHH 6e3a6eppaUHOHHO~ onTH4eCKO~ nOBepx 

HOCTH AJ1 H Ds = 630 MM Mbi nonY4 aeM AJ1H Te HeBoA Al1a¢parMbi 
b = 0,12 MM, a = 12 MM . HCn0J1b30BaHl1e Te He BoA Al1a¢parMbi C TaK HMI1 
pa3MepaMH HeI136e)!(HO npHBOA~T K HeYAOBJ1eTBOp~ T enbHblM 11 Mano
KOHTpaCTH~M 11306pameHHHM, TaK Ka K: 

1/ HeB03MomHO nOAaBHTb CBeT, oTKnoHeHHblA B HanpaBneHHH HaH
6on bwero pa3Mepa AHa¢parMbI, 

2 / B Han paBJ1eH HI1 npOAOJ1bHblX pa3MepOB Al-1 a$pa rMbi COOT HOW e Hl-1e 
rny6l-1 Ha-pe3 KocTb AJlR 1-1306pameHI1H CTpl-1Mepa COCTaBnReT TonbKO 
+ 10 MM . 

n03TOMY He06 xoA HMO 1-13~CKaTb B0 3MomHOCTH, KOTop~e 6b1 n03B0J1H
11 11 COXpaHI-1Tb Al-1a¢parMY B03MO)!(HO Me HbweA no pa3MepaM. TeopeT H
4eCK~ MblCJ1 I-1MOA B03MO)!(HOCTb~ HBnHeTCH I-1CnOflb30BaHHe OTpama~e
r o ac¢ep~4eCKoro 3epKana B BI-1Ae Topo~Aanb HoA nOBe pXHOCTH, OAHa
KO c03AaH~e e r o TeXHono rH 4 eC KI-1 HeB03MomHO B TOM CJ1Y 4ae , KorAa 
HaAo B~Ae pml-1BaTb SbiCOKl-1e T04HOCTI1. 

ApyraH B0 3MomHOCTb COCTO~T B KOMneHcau~~ aCTHrMaTH3Ma B H30
6pa>+<eH~H T04e4HO~ A~a¢parMbl, KOTopaH AocTHraeTcH Hcnonb30Ba
HHeM Ha onpe Ae neHHOM paCCTOHHl-111 OT T04e4HO~ Al-1a¢parM~ /pl-1c.9/ 
UHnl1HAPH4eCKo A nHH3b1 Ha ~YTI1 ny~eA MemAY T04e4Ho A AHa¢parMoA 
~ cme p~4eCK~M 3 e pKanOM. 

6~ 

~ 
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PHc.9. lli1llrocTpaUHH KOMneHC~HM aCTI1rMaTH3Ma n o cpe ACTBOM 

~nHHAPH~eCKO~ nHH3bl . 1 - n aaep, 2 - o6~eKTHB , 3 - ~HnHHAPH

'{eCKaR nHH3 a, 4 - 3ep Kan o , 5 - nnOCKO CTb ,[IHa <pparMbI , 6 
06'beKTHB , 7 - nnOCKOCTb n ne HKI1. 

Pa3Me~eHl1e 4~J1HHA PI-14eCKO~ J1 I1H3bl Ha CTopOHe T04e4HO~ A~a$par
Mbi HMe eT TOT HeAOCTa TOK , 4TO paCWHpeHHblA nY40K CBeTa J1 a3epa HC
Kama eTCR aCTHrMaTH4eCKH ~, TaKI-1M 06pa30M, ero HHTeHCHBHOCTb 
YMe HbwaeTCH, HO aC THrMaTH4eCKoe ~CKa)!(eHl1 e H306pameHHA cTpHMepoB 
Ha nJ1e HKe Bce me 6 YAeT YMeHbweHO, ecnH B npocTpaHcTBe Me>+<AY Te
HeBO~ Al1a$pa rMO~ H oTpa>+<a~I1M 3epKano M YCTaHoBHTb Ul1n I1 HAPI14 e CKY~ 

J1H H3 Y· 
HY>+< HO CTaBHTb Ta KY~ UHnHHAPH4ecKY~ J1HH3y. KOTopaR AaeT aCTHr

MaTH 3 M·, COOT BeTcTBY~H~ npHMeHReMOMY YCTpoAcTBY C 3 e pKanoM, HO 
npOTI1BOnOnO)!(HOrO HanpaBJ1eHHH . EcnH UHJ1HHAPI14e CK aR J1HH3a YCTaHoB
J1eHa Ha paccToHHHH S OT T04e4HO~ Al1a¢pa r MbI 11 Tpe6y e TcR a CTl1 r Ma
TI1 3M ~S ' , TO HMeeT MeCTO cneAy~ee npocToe COOTHoweH~e : 

S' ( S- M ')
f = ----

UKn ~S' 

ECJ1 H, Han pHMe p, paccToHHHe T04e4HaH AHa¢parMa - 4HJ1HHAPH4e cKaH 
J1 HH3 a Bbl6pa Ho paBHblM S = 4 0 , TO nonY4 11M ~S / = 27, 1 MM, fUK n = 
= - 19 M.M. Bbl6HpaR S, Heo6xoAHMO n p HHH T b BO BHHMaHHe B03MOlKHOCTb 
TeXHH 4 ecKoro. H3rOTOBJ1eHHR nHH 3b1 C Y4eTOM ee reo~T pH4ecKHx pa3
Me pOB. 

OnTH4eCKoe yCTPO~CTBO o nH c aH Horo THna, HJ1H nOAo 6Hoe e MY, 
AaeT B03MO)!(HOCT b n0J1Y4H Tb YAOBJ1eT80p HTe11 bHoe ~306pa)!(eHHe TO
4e4HoA A~a¢pa rM~, ecnH HCn0J1 b3yeTcH 3epKaJ10 B~COKoro Ka4eCTBa 
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~ CTeKfl~HH~e nnaCT~H~, ~3rOTOBneHH~e C B~ COKOH T04HOCTb~; Ta
K~M 06pa30M, MOmHO nOnY4~Tb B~COKOKOHTpa CTH~e ~306p a*eH~~ cne 
AOS 4aCT~4 Tpe6ye MoH An~H~ OKono 630 MM. 
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YJIhMaHH n. H All. 13-85-582 
TeHeBoe ODTHqeCXOe yCTpOHCTBO 
AttR cTepeoCKo~ecKoA perHCTp~HH cneAoB qac~ 
B cTpHHepHoA JCaHepe C DOHOID;blO HMIJYnI>CHhIX D4sepOB 

ODHCaHS CTepeOCXo~eCKaR perHCTp~H qaCT~ B cTpHHep
BoA !CaHep e c nOMo~blO HHUynbCHorO aSOTBoro nssepa. B sKcnepH
HeBTax HcnonbsoBanaCh r enneBaR CTpBMepHaR !CaNep a c TeHeB~ 
OnTHqeCKHH YCTpO~CTBOH. npHHeHeHHe c~epnqeCKOrO sepKana AenaeT 
BOSMOXBNM nonyqeHHe ~OPH~ 0 npoCTpaaCTBeHHOM n onoXeHHH 
TpeKoB TonbKO n o OAHOH ciK>Torpaq,rrn . PaCCHaTpHBaIOTCJI oc05bte npeH
~ecTBa 9 ToA HOBOH TexHRKH no CpaBHeHHm C 05~ ciK>Torpa
~OBaHKeM . 06CYXAaIOTCR AeTanH npOeKTHPOBaHHJI OII'I'H'leCKOro 
YCTpOHCTSa H AaeTcJI OnTKHH3aqKJ1 YCTaHOBKH C yqeTOM n OAaBneHHH 
aCTHrHa~eCXHX a6epp~ . 

Pa50Ta B~OnBeHa B na6op a TopHH HAep HWX np06neM OHHH. 

Cootl. eHIIe O&!>e~HellBoro HHchiTYTa llAepJDolX Hccne,llOBalDdl. llytiHa 1985 

PY Kon~cb nocTyn~na S ~3AaTen b cK~H OTAen 
30 	H~n~ 1985 rOAa 

TIepesoA aB TOpOS . 

ULlmann P. et a l. 13-85-582 
Shadow Opt ical I ns tal lation for Stereos copi c 
Registra tion of Tr acks in a Streamer Chamber 
Using Pulse Laser s 

Stereoscopic registr ation of part icles in a streamer 
chamber with the aid of a pulsed ni trogen laser is descri bed. 
In exper i ments a helium-fi l led s treamer chamber supplied 
with a shadow optical arraaement was utilised . The use of a 
spherical mirror makes i t poss i bl e to derive informat ion on 
the posi t i on in space of particl e t racks from single photo
graph. The advantages of this new technique are compared 
with conventional photogr aphy . Detai ls of the op t ical arran
gement design are discussed and an op t imization of the expe
rimental set-up is presented taking i nto account suppression 
of astigmatic aberration. 

The inves t igation has been performed a t the Laboratory 
of Nuclear Problems, JINR. 
COlllllunication of the Joint I nstitute for Nuclear Research. Dubna 1985 

12 


