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Receiue.d, Nоttеrп,Ьеr 8, 2000 ; o<:ce.pted .Iurt,e !]В, 200 1,

дьstrасt. Д description of tt tъ.o-clitrnitcl роlагilliеtеr wоrkес] out trnd rntrnufirctttгed at sAo
RдS is ргеsепtеd, \Ve rltэscribc t}ie lча1. of pc;laгizat,ioll lllezlsureltrtэtrt, its tlreclгetical justificatiorr,

optical }ayorrt art<1 еlссtrоrriс c:iгtllrit, рагtltrrt:tегs of its pгirrr:l1ltrl cclmponerrts. Tlre results of testirrg

the роlаriпiеtс:r in observatiorrs of sttrrtcltrгtl Stilr,S tll,e also giverr.

Кеу wогds: telcsc:opes - tec:lrtriqtltls: 1lo1irritttetritl

1. Introduction
At, t}re рrеsепt tirnc pola,riztrticllt irrvestigatiorrs of as-

tгophysical olljects arouse att ехtгсtttеh, gгеа1 iпttlг-

est. А krroц,,leclge of polaгizatiorr с:опrрlсrпr,ttts sigrri1:

icarrtly, the til,ailab]c оЬsсlrчаtirlпаl iltfoгпrati.:ltt, trrtc1

in а trumЬег clf cases it, is decislr,e ii_lг ttrrcltlrstarrcl-

irrg t}re ргосеssеs оссltrгriпg iri t}te ritljec:ts tl}lserved.

Ttrat is whу tтпrсh iпrрогtаrrсс has alrvays tlcen at-

tachcd to polarirrretгic investigatitlns iurd сrс]iltiоil о[
present-day obseгr,irtg facilities at SAO R,AS: а trTo-

c:lratinel роlагirtlеtсr }tas bcclrt developc:c,l altd nrirclc:.

rvhicir mеаsurеs cluasisirttultarreorrsly ttrc: Stolrc:s 1lir-
rапtеtс:rs irt trvO sресtгаI геgiопs. T}re pcrful,rrrirlr,,,,

data of t}re dcvice. its opltic;rl lalrout atlcl eitlt:tгottic,

сliгсuit arrd also tlrc рrорегtiсs of tlrc basic conrpo-
пспts аrе 1)resellted iri t}te ililрtlг,

2. Polarization measurement рrосеdurе
Тhс пrаiп ргiпсiрlс: uscd as t}rc btisis fсlг роlагizir-
tion rrrc:asuгetnellt rvit}r tlrc given dcviсc: irrlplies thalt,

thc light Ьеаm pltrsscls Iiгst tlrгorrgh t,lre phtrstl s}rift-

ilrg plate А/4 ъ,ith tlrtl :lzittrutlr of tlre fast axis tlclual

tcl 0О, arrd thеп tlrгоug}r att с:itэсtгосl1ltiсаl пrоdultrtог
(EONI) ciriented at -15О wit}r геs})есt tcl t}rc azinruth clf

t}re fast trxis. Tlre mосlulаtог is fcc] ц,itli tlre rKllttrgr:

c:ausirrg а phase slrift of +^/4, t], -А/,1. This leads
to а turп of ttre plarre of poltiгized 1ight tгarlsrrrisbiorr
tlrгorigh 90О, Sut:h an арргоас:h tcl nreirsLtrilrg Q, Li

trrrd V Stokes paгarttctcrs was tlcvelopc:cl in tlit: l)арсгs
ll1, Steptiliov alrd Sечсгlrу (1962); Кепr1l et trl, (1972);

Bukrch et al. (1977); Kuvsltirrov atrd Levitart, (1983)l

\aideiror, (1991, 1998). Tiie рrосесluге simil;r,г to tliat
useci Ьу the irbove rrrerrtiotred aut}rors is irrrplerrrelttecl
in оur de,,,ic:e. fЪ dеsсriЬе it, we rvill lпаkс use of tlrc
,illparatus of \,liillеr пratrices (Slruгсiiff, 1962) ivhic:tr

1еsсгiЬеs tlie ореrаtiоп of zrrry polaгiztttlolr ln(]ilsul-
_Irg clevice Ьу alr actual rrratгix of 4 х 4 tllerrrerrts. 'Itrс:

St,okes \,есtоr at the errtratrctl arrcl c:xit of tlrt: сlеl,iсt:

calt Ьсэ tltlsсriЬtхl 1эу sirrr11lt'' rrrultiplicirticltr of trtirtrices.

Аt:с:огrlirrg to tlris, tltc: irrput, Lleiiпi of liglrt is сlеsс:гiЬсlсl

il1, tlrс Stclkcs \.есt,()г

NI\ :

Let tls clc:lrclte t}rc пrа,tгiх оf tlre епt,гаltссl 1lltirse
pl:rte,\/"l rvitlr tlrrl fast a,xis oritlrrted at 0О Ьч l'I,12, tlic
rrrcldultrt,oг lllatlix al а plrast: slrilt of +45' bv Лl,з.

0' lэr, ifi. -.15' Ьу,Ц/5. tlrc рс-rlаrоiсl ttr:rtrix Ь1,,\/6,

tittl с,trtгtittсlсl plttlse piiite пiаtriх rvitir tlro ftrsr axis
rlt'it,tttгd ar J j llv _1.t7.
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Мт=

When derivirrg I, Q, U раrаmеtеrs, rTrultipiv

together tlre mаtгiсеs fоr tlre phase shifts о{ tlre
EONII+A/4, 0, *^/4 iп t}le fo}iorvitrg rnaIrrrcr:

It = IVB х ll[g х lv'I2 х М1, (8)

Iz: Мах Мах Л12 х Л11 , (9)

/з = -д,lо х ,1,15 х I\,I2 х М1, obtain (10)

whеrе 11 is thе irrterrslty оf гadiatiorr rесоrdеd Ь1, thtl

light detector. when urrdсг t}re action of t}re vrlltagc

appiicd to tire crystal of tlie EONII, а phase s}iift tlf

+)/4 takes р}асе. 12 is tlre irrtcrrsity of гаdiаtiо1l at а
phase shift of the EON{ equal to 0, alrd 1з is tlre radi-
ation interrsity at а phase s}rift of the EONI of -,\i4.
The раrаrrrеtеrs dcscribirig the lirrear polarizaticllt clatt

Ье found fгottt tltс, схргt,ssiопs

I"-L() _ ,, _,. (l])* 1r+lr'

7,:2Ir_ lr_ I,r, tlj)" I1 -1 Iz

о : 0.5 аrсtап(U/Q), (16)

Р: J1,1aq,l. rl;)

Fог rrreasuririg Stokes рагаrпеtеrs I, Q, V nrultiply
togetlrer the mаtriсеs irr thc: following п,av

I'1= htб х Лlз х,\,ft х Л11, (18)

I', : Мв х h[a х LI7 х L,I1, (19)

I'з: tr[a х л15 х NI7 х hI1. (20)

stokes раrаmеtегs Q arrd v аге derived frопi expl,es-

sions (14) and (15) ц,ith tlre plate )/4 withdrau,ti frorrr

the light bearlr, having substituted I,\, Ii, 1,1 for 1r.

Iz, Iз.

3. The design of the роlаrimеtеr

3,1. The optical layout

Tlrc optica1 аrrаtlgеlllеlrt of the irrstruпlerrt dis1ll;ryeci

iп Fig. 1 is 1rr IIlirIIy respects tvpical of роiагiпtе-
tс:гs, lr<lцrcl,еr, SOI1Ie ittrtovittiorrs агс: iтtс:сtгрогiltес1. T}re

clrie{ сliflЪгоrlс:tl cortsists iп tlre trllplicatiori tlf а nerv

rтretlrod of rrroclulatitlrr. r}rc rroveltv is thiit а (il"1irгtег-

rvarrc А/4 itclllгorrlatic plrase slriftirrg plirte is llrserted

ilr tho bcirtrr of light irr fl,clnt crf the c:lcc:trtэoiltica} rnod-

ttl:itoг. Tlrlrs, to cllltairl tlre rvholc set of 1lhasc: sirift,s.

the trо\I rrпtst 1lгоl,itlс seqr.rerrl,ially t}re plrasc s}rifts

+^/4, 0, -,\/,1. То <liltaiir suclr slrifts is rnuc:lt ltrсlгс:

sirrrplc: tlurrt t}itl plitrsc: slriiis А/2.

А sclcorrd clist,iltgrrishirrg tеаt.urе is tlre locatirlrr of

tlK: liglrt filtclrs, Tlrc:s<: агсl 1llirr:ecl itr fгсllrt of tlrc 1;lio-

totllt:ctritl lrrultiрlltlг (PENI) irt а 1llrгtrllel beatrr of llgltt
btl}rlilcl tlrcl lrtrbгl. 1c:ris, rvhitlr errallles s.vticlrrortous

Illeasurcl]lents irt trvc_i sрсl<:lгirl гirli$t)s cxtl,ilcte(l Ьу tlrc

арllгtlрriаttl ligltt filtегs. srrch va,гiarrts о{ obstlгvatiorts

trray llc: of irrttэrest iп реrtЬгrlrirrg SOlIe tlstгo1l}rysic:al

tasks.
А tlriгс1 clistiriguislrirtg с:lrагirс:tt:гistir: cif t,lrc devic:tl

is that tlrc \\bll:istt;rr 1lгistlt ristltl itt thc: 1lоlагirrrеtеr
li:rs bet:tt lrracle tlrirr. lts t,ottrl tltitlirress is clrrly, 5 rttln,

arrr<l tlte гoti,ir<:tiorr аllg]е iS 9.5о, Tlre zrcl,,,atttages clf

sttclt tr pristrt tr,re evitlcrrt; tlttэsc ttrcl tire srrral1 llglrt
1tlsstls, tlttl al;sertc:t, rli tl]tгtlrrratitl с:flЪt:ts itt 1lcants of

rlillЪгепt роlагiztitiоп. T'lre dеluегit cli suc:lr а ргisltl is

that tlic attgle clf llearlr ilivcrgetlc:1, is trs srllall ;rs 3,3о,

Fсlr tec]rnical rt:ttsclrts (sizcs of tlre PE\,I scltftcts) tlrtl

sptrtirrl сliчегgеrrtlсl о[ tlrtl betrlrrs tttlecl to Ье itttlгеаsесi

at tltcl slrогtilst clistiutce fi,orn the \Vollastr-,Ir 1lristп,
А rtriггtlг rvtldge tltэt:r,rlttstls соllsi(lеrаЫ), t}ris clistirttt:e

tliгоug}r dccrrlirsitrg of tlre llcatn diчс:гgеlrс:сl tlrrgkl irlrd

tlttlгtlfоrе tlirrtirrislies tlrtl siztl clf thc instrrtrтrcrrt, 'гlris

trрргоtrt:lr retltices tlre liglrt losst-,s at t}tc: salrre tirtrc,

T}re роltrгirпеtс:г lvil-s lluilt to Ье usc:d trt tlrc:

Casscgгalrr foci of tlre 1 пi and 0.6 trr teltэsclo1ltls with

ап apertttre <lf 1:12.5 tlг close tcl it. All opti(:al units

аге rnounto(l оп а рапе1 insicic: tlrt: casirrg о{ the a1l1l;l-

гаtus. А sc:t оf сiгсulirr с}iарlrгаgIrls is ioc:irtecl irr the

{ilt:rrs. Tlic: ill)ertul,o tlia,lrtetr:гs zrre 0,13, 0.27, 0.,{ and
().67 rrrrrr rvhit:lr соггеsllоrrсls to 2, ,1. 6, 1,0 агсlst:с:оlltis

tог tlre 1tlt ttllest:сlpe, ir,rtil 3.6,7.Il, 11.0, 18.5 {tlг thr,

0.6 lrr tc:lesct.l1_1t:. Drrгirig t}re pointirrg to art otlject trrrcl

аlsil ftlr c:lreckilrg tlre pclsitiorr of t}rc clbjcct iri оьsегr,tr-

tiorrs, vic:r,,,irtg <lf ttte fir:lci is lпtгосht<;сd. А c:tlllirntrl,itrg

lcrrs that tгtlrtsft.rrrrts tlre clivergirrg betrшr of liglrt ilrto
а рагаllеl olte is plirceci belrirrcl tlrc cliap}rгaglns. Tlre

collirrriitirrg lc:ns is follorved Ьу а qtrartcr-r,vave ac:ltt,tl-

rпаtiс illrase-shiftirrg plate )/,1. А niechanical unlt,
wlric*r iliseгts ttrc plrilse-slriftirrg plate ,\/,1 irrto tlrc

1letrtrt tlf light zrrr<l witlrcirirws it ii,tltn t}re lаttег, is

s}tolvrr irr Fig. 1. Lerretrr poiirгization шIeilsurelllentS

irccorclirrg to expressions (8 17) аrгс rtttrcle rvittr tlie

(7)(l i: т)

1r=05 (,")

1z:05(,i,)

1з=05(,i,)

(1 1)

( 12)

(13)

lti
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plate А/4 iпsегtесl into the bearn, Сirсultir роlагiztr-

ii,,,rr rnbur,r.ements irt аtlсогrltrrtсе ц,itir tэxllгessiotrs

(1s 20) аге rrracle wirert t}re plate A/,l is rvitlrdгirwrt

i.o- 
'ir,, 

bearn of light. Next is the ac:tivtl clptic:al

unit the mоdulаtог rvhich rергеSепts а flat 1lаr-

allei crystal DKDP arrcl а Wollaston 1lrisrп ilttencler]

for spaiial divergence of the orthogorrallv роlагizес1

liglit tleams. Тhйхit Ierts sегчеs fоr соrrl,егsirlrr of t}rcl

рirаllеl Ьеапls of light to r:onvt-,rgitl8 olreý, Tlre lrrir-

.,rr. prirrr,' (the ,l,ectge) is rneant to irrcгetrse t}re spatitrl

separatiori of tlie llcarrts of iigtrt, Be}rinci tlic FаЬгi,

l.i,r"r, wtriclr fогтli the telescope entrallce 1lr_rliil irrr-

аgе ttп the Рtr\,'I photocat}rodes, tiltl llght tiltсгs аrtl

placeci in tlre рагаllеl liglrt Ьеапr (Fig, 1),

3.2. Electrorric equipment

Tlre electroTric equiprrterrt of t}re роlаrilпеtеr t:onsists

of Llrc folIorving rrtrils:

о pulse-fornririg irrnplifieгs of tlre pBx,l charrrrels

trге incorporatecl irr orre urlit ivlriclr is пtclurrted clll t}re

роlагirпеiег casing. The_v аrе tlesigncd to.anrplify апd

t.arr..r,it clectric prrlses trrrivirrg ij,orrr tlte РЕ\4 via

а iorrg cable to the acqtrisitiolr sl,stеrп ц,,irit:lr is sit-

rtatecl in thil clotttrol гоопt tоgеt}lс:r rvith t}re сtlпtrоl

соlrц)l1tеr.
о А lrigh lKlltage pttlse роrчег Sоur(]е fог EO\I

is attirc:hc:cl to thtl роlагittк:tог lrousing пеа,r EO\I,

Tlre pulse Soul,ce prclduccls special shape pttlst:s fог t}re

EO\"I uпсlсr control of еlесtriс sigllals аrriviпg fгсlIrr

tlro dtrta ar:cluisitiorr s},stcпI,

о Tlie data ac:qrrisition systcln is located irr tht:

орегаtiпg rооlп 1lеаr the t:оrrtгоl сопlilutеr ц,lrlclr is

irrtc,ndeJ-to (юIitгоl tltc clatir acqriisitiorr process atrcl

t}te polarirricter орсгаtlоп.

T}rc bloc:k cliagrarrr of tlrc еlесtrопiс ccluiprrttlrtt

lrtourttclci tln the poliiгirrreter is slroц,lr irr Fig,2, It in-

t:lucles tr,vo units lvhidr агс nrount,ed оп thc polalillle-

tег casittg, l.c. пеаг t}re liglit dctectors: arnplifieгs t}rat

fоrп, pulsl:s irгrivirrg {iorn the PEl4 and а high-voltagt,

elcc:tгonic-arrcl-optical voItage nrodulator,

ArTrplifier-forrners
Ttre irrterisity of tlre ligtrt flux that has passc:cl ll-

роlагlmеtrlr opticls is rесоrdесl vlitli tlчо PE\,Is irL :,,

iiglrt ,ur.g", cut out bv light filters, T}re rессlгсlесl :

torts атсl irclculnula,tecl iп fоuг соuпtеrs Seqlll : -

clirгirrg t}te сэхроsltге, cleperrding оп ttre l-tllit,-

I
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UcI

Uo1

Figuге 2: Electron,ic сir,сuit of th,e tuo-c:lшIlrlel ,pol0,I,iTlletel,. 1 J аrе, соIп,роllеп,ts oJ tlt,e ttuo-clNITITLel pT,ea7nltr)li-

liеr. 5 10 аrе сопlроп,епts of the high-uoltage rttotlu,latot,.

'Iabie 1:
parartteteг

sitivity 2 . 10
tlalf,,vidth of the output рulsе .10 tls
Arnplitude of tlie output plrlsc 5 ч

Fееd чо]tаяе б t,

plied to the E()\,f. In ассогdап<:е rTit,li Qх1-lгtlssit,lrs
(11 20). t}ris allor,,,s t}ie Stokes paratttc.ters to Ье tle-
tегпriпеd, The pulse-foгiTring alriplificrs of the "red"
arrd "blue" clrarrrrels (геsресtiчеlу "А" ап(l "IJ" (1)

in F'ig. 2) have the sarrie circuit, аrе пrаdtl cln basis
of moderrr integral lпir:гоtlirсuits, itar.e lrigli st,ilbility,
sensitivity, ргоtес:tiоп agairrst itrterfcrcttc:es, trltcl агt:

чеrу ideritical ilr pararltcters. Ttiis is а сiгс:uit ц,ith
stable feedbacks, it provides arTrplificatioll coeffiсient,
stability arrd rпirtоr irttгinsic irrput rroises, rvtri<;h сlо

поt exceed 0.3рu. The furlclarnerrtal paratrteters of tlr()
arrrplifiers аге рrеsеrttесl in Tabltэ 1.

Signals апrрlifiеd iп (1) (Fig. 2) corirc to tlre tlvcl-
stage conirllutator (2) апd next to tlre outprrt sig-
nai fогпrеr (,1) thгoLrgh t}re delay linc: (з). ,I}rc 

lоr,чег

tlrres}rold of the disr:гimiпаtог is set to Ье lriglrer thап
the amplificatiorr circlrit noise arrrplitude ancl ctrn Ьс:

adjusted in the рrосеss of рrс:раrаtiоп апс1 birlalrc-
ing of the equipmerit. The rrpper thгc:shold of tiie
disсгimirrаtог is fixed. Tlre sigTials аrriчiтrg fгtllп t}re

PEN,I, the arrrplitude of wliich is triglrcг tlrarr tlre trp-

рег thres}rold of ttre c.Iiscriпrirrator, aгe геjесtесl. Tlrc
output sigrral fогпrеr stanclarclizes tlle prrlsc:s irr lengtli
and contains а роь,егful stagtэ to ciperate fог lr 1olrg

coaxia1 lirie.

Тhе hig}r-voltage electrollic-arrd-crptical rTrodu-
lаtоr

1'lrt: plrase shift, irr tltc tlezrrtt of liglrt Kiepelttls c,tr

tlre vclltirgtl allpliocl to tlrc с:rl,stаl DKDP. 'Гlrе volt-
tLgc is gtlпег:ltесl arrcl supplictl fгt.ltti а corrirolled trigh-
rюlttLgc: sоtlrсе. Tlre гc:quireirrertts pltrcec1 tr1lort this
sоurсе irгt: гаtlttэr,disсrер;пrt alrd stгingerrt: ott tltc
ortc: lii,ttttl. it, }ras to ргосluс:сl rарiс1 r,tlltage vtrгiatiott
Ь1, valtlcs rlf trbout 2 -l kilor,olts, on the сlthег lrir,rrd. it
is to 1Iraintirirr а sllr:c:ilir:d volttt8e rvitlr а pгet;isiott ttL,

lчогsе thatt I% duгiпg cltrtir trc:qulsiti<,ln. T}re qucst_c

iЬг tlrc solutiorr оf t}ris ргоlllсrrt lctl to ir clc:velopпrent
of 1righly effic:ient atrcl t:cltTt1_litc:t dcvir:c ittcoгprlrirting ir

1lorr,eгflt1 с:ltlt:tгt.lttiсl r,;r,lr.e бРr1.1С itrsteacl оf tire htlk1
t,r,аtrsIЬгittilг dc:vices. l'i g. 3 s lrrl,il,s ()s(,i llog гаl lis fЬгrrrесI

lvi1,1r iire 1riglr-r,olt:rgc rlrticltrlatoг irtt<] also tlrеiг curi-
sistctrt:1, rvith thtl p}rrrse sltift of t}re rtrc]iatiorr tlrat

1lassecl tlrrclrrglt the пrtldrtlаtt_,г. High-r,o1tagc pulse-.

trге fогпrсd clcptlrrdirig otr the ctlrrtгol r.clltage n,lriclr
is gclticrato<l Ьч rr,a}, о{' supeгpositiorr of tr,vo girtilrg
series of ilttlses, Urll arrd IJc2. tlrat аггilе fiotrt tht-

polirrirrrtltгic dat,tr ac<luisition systcrrr, The pirlse clu-
гatiort of oltc sегiеs is 1;.r,s, tliat of t}re ot}rer seгies i.
0.57rs. T}ic foгrtttэ<l lrigh r.oltagc sullplied to tlre ЕО}1
dc-,1lenrls ott t,ltc sutrt of logic lc:r,eis о{ tlre tц.о 1lrtlses t-,l

tirc: gzrtirrg sегiеs Ui:1 arrcl Uc2 at evc:r,v titttc: trttltrretl:
irt :rcc:circlarrtc:e rvittr t}re clata оf ТаЬlе 2.

Uc:1 trrr<l Uc2 pulses colllo to ttrc input of ttrc trig-
gс:r (7) ilr Fig. 2. 'Ilre triggеr сопtгоis tlpt:rtrtiott of th,,
uttit fоrrпiпg stt:ptwistl pulses .,vitlt ttric:гclsecortd fгotrt.
(б). T}rc:se 1lulses аrс: irrtcэrlsified Ьу the arrrplific:r (j
ltltci ct;ttie tcl Lltc grid of the бР4.1С r,:rlve ilt tlte arl-
tlrlс: circuit of ц,lriс*i lriglr-voitage l;lrlses witlr dсsiгt,..

рitгiuпеtеrs сlо 1Ьгrrr. Арtrгt frtlrп l}re tгiggег. t,lrc o1ler,-
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Figuгс: 3: Оsс,illоglu,rпs of t:оп,tr,оl ooltages of th,e

Uc1 Uc2 U(kI,,)
0
1

1

0

0

].

0

1

9

0

+2
0

atiorr of t}re rrnit (6) is ргоr,iсlеd 1эу tlrtl cuгI(]llt gепеrа-

tог (9) conrrected to thc рсlrчоr srrpply unit (10). T}ris

unit mairrtains irr орегаl,iоrr t}re }riglt-r,o1tagcl 1lсlr,чсг

sоtlгсе of the vah,e (S) . It slrould lle notcd t}rirt tlrc
application of prrlses of so lriglr l,o1tzrge ц,it}r vt:г,r, stc:ell

froltts rеquirеd at]ditiorlal пrеаsuгсls to lle takerr to irr-
sulate t}re crystal DKDP frоlп tlre housirig of tlrt: d<:-

vice to exclude ciec:tritl Ыс:аk-ttrгоuglr, оthегп,isе tttc:

higlr-voltage mосlulаtrlr u,ou]d fail a,nd tlrc сrystаl Ьс
гuirrесl; еithег corrstitrrtes а seriotrs }rаzагd to thе оЬ-

Sеr\rеr.

Tlie datzr acc1l.tisitiolr systcпt is exibitecl in }-ig. 4
arrd iпсоrрогаtt:s а rrurrrbcr of elcctronit; uttits tnirclr-, ttl

сопrрIу rvitlr tlre KA\IAK starrdarcl. Tlris erluillmcrtt
c:ortsists of Ьоth t}rc starrclaгd units irrtd а devit:e dtr
sigrrecl and plirced in sеrчiсо especially fог opeгatirrg
wit}r tlris арраrаtus.

Pulses а,ггiviпg fгоm ttie РЕ}4 "А" attcl "В" аге

tгапsmittеtl Ьу аrrlрlifiеr-fогrrtеrs to the ttuffеr (1)

очеr а 1orrg coaxial c:able of tlrc data at:quisitiolt sy,s-

tern. The Ьuffеr is designed fог protectiorr against irг
ter{Ыerrces and еlесtriс "inductiotl" агisirig irr tlre long

ЕОХ| (I) arttl of lti,ylh,uolta,ge t:oltli,пg to tltt: ЕОХ[ (II).

t:аЬlс tratrsmittirrg thcэ sigrial. Nc:xt, the "t:leanecl" tttrcl

startdar<lizecl sigrrirls агtl ret:tlivecl Ьу tlre input rеgistег

of thtl dt.rrпlltiрltlхеr (2). The dc:rrпrltiplcxer srтitc:hcs

ttl t,lrc flrrx of pulses, coпring frclrrr thc PE\"I, orle оf t}rcl

{'оur registcrs of tlte 16-digit соuпtегs. Tlie сlоulrtегs

а,rс: irrsta.lled in tlre I{AN"IAI{ <:гirtе attd аге 1аЫеd (3)

(6) iп Fig. .1. deptlrlilirrg orr tlrc vo}ttrge supplic:d to

tlrt: EONI, lvlric:}t с:сrггеsllсlrlсIs to differcrrt ptrase s}rifts

itt the lletrnt of light . Tlre сlрtlгаtiсlп of t }ris unit, as rTcll

as t}te o1lerir,tion оf tlro ГiОN{ is c:orrtгollc:d Ьу а clock
gerrr-,ratirrg trvo sсгlеs tlf svttcltгclptrlses Lic1 arrri 1lс:2

(sco Fig. 3) llitli T'IL pararrreters а,псl а fi,ecluerrс1,

of 100 (tlг 200) Hz. Accutrrttlatiilrr of photclctlutrts ос:-

сrrrs oltly' ti1, the tltne rvlielr t,hc voltagtl of the EO\,I
st:ttlos irt а spccific:d l,tliue arrd ends ЬеГоге tlrc чоlt-

age stагts ttl tliitttge, tlrat is tlte ittflrrertc-e of trапsi-
tiott protlesscs is tlolrrplctel5, clxc:lucltld. Tlrc captrcltv of
tlio tlоuritегs was foutrc] fгorrr tlre value clf а tttaxitttutrr

1lclгttrissible flux clf 100000 1lrilscs/s. Thcl 1l1iotocorrrrts
ircc:lttrtrtltrttlcl irr thcse (]Ourltel,s coгrespolrd thrrs to t}re

light flr_rxcs tltat lral,cl 1ltrssed tlrrough the ЕО\{ at dif-
{егеrtt 1lhase shi{ts clf tlrtl rrroclr.tlrrtor. Analysis tlf tlrcl
гtrtios tlf t}te r.aiues of t}rcscl flttxcls accrlrriirrg to fог-

rrluliie (1.1 20) пrirkes lt possiblc to c()Illpute bot}r t}ie
,1 Stoktls paгillnetel,s atlci tlrc arrgle c:oгrespclnciirrg tcl

t}re positicln tlf tlre platlcl оf oscilltltiorrs of the clec-
triс r,tlctot, of rrrtlitrtiorr rn,itlr геsрс:с:t tcl tlre rncгitliarr
(positlolr irrrgle). A1l c:lcctroriit: urrits, tlre pulse flux
сtlrrtttсгs of thc clriurrtels "А" and "В", ltiglr-voltagcl
1Ъес1 sourct,,s of thc PE\,I, etc: аге ttracle to tlоtttЬгпt to
tlrtl KAN{AI{ staridtrгd, irrclrrciing tlrtэ <lгаtе t:tltttгоllег
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Figuгс 4: Data ocqu,is,ition s,ysterTt, diаgr,апl. 1 Ьlt,f-fе,r,2 lleпt,ulti,plerer,, ,9 6 16-tlig,it coulttet,s,7 -
КДМДК corttroller, 8 шпрli,fiеr,.

that connects КА\4АК to the control cclrrrllrrter II3},1

рс/Ат.
PEN,{s of typcs F\V-lЗ0 (c}rturtrel А) arrd EN,II-

9789А (chanriel В) аrе usccl irr tlre polarirrreteг as
Iigtrt detectors. Tlrc actual quarrtuln tэfficicrrcy of ttoth
PBNIs was estimated Ь1, п,ач of c:orriparirrg 1,trеiг

tюuпts witlr tlrose of ttre terrrplate detc:ctor PEN'I-t06
Е395 frопr tlie photornetric irrstallaticln clf SAO II.AS
(DеЬur, 1998) calibrated at tlri: Stilte Stalrclarcl. T}rcl
quantuпr efticiency of t}re errrployecl PEN,ls deternrirrer1
Ьу DеЬur (1999) is рrеsепtеd itt Fig. 5. Tlre "А" chatt-
riel PEN,I, FW-130, lras а cotnpaгatively lrig}rer sc:ri-

sitivity irr tlie геgiоп fгоrri 600 to 700 ruri; fсlг tlris
геаsоII it operates irr tlre гесl sресtгtrпr гсgiоrr. It htrs
also а higlrer quantuпl cfficierrcv as corrtparecl to E\{I-
9789А rv}riclr is usc:d in the Ьluе гtlgiоп (see Fig.5),
Deterrninatiorr of t}re optiпrtrrrr supply voltage of the
РtrN,{s was саггiеd out Ьу,DеЬuг (1998). T}re clptirrlulTr
voltage fоr the PEN{ EN{I9789 А is about 750.t.,. \Vith
t}iis voltage the "dаrk" сuгrеllt is 80 prrlses/s at tr teпt-

реrаturе of 24О С aIrd for tlre PENI of type FW-130,
the optirrпrln voltage is 1300 1.100о, arrcl tlre "сlагk"
сuггеtlt is 280 pulses/s, respectivtэly. Ttre clepentlerrt:c
of the S/N rаtiо oti voltage for tlris tvpe of PENI is
slighteг tlran fог the E\,{I-9789A рtrN,I.

4. Test results

Тriа] оЬsегчаtiопs with tlrr: two-c}rattrlcэl роlагiruеtег
rчеrе пiасlе in 2000 August using standards оf zсго
and rlonzero polarizaticin. Stаrs of the Згd to 7tlr stel-

2о

15

10

х
с

360 450 5,ю бJ0 72о Е10

Wovolength iп пm

l'iguге 5: (),u,tпttll,пt, сffiсiепсt1 oJ the PEfuI ul,s u)аче-

lert,gtlt,.

lаг rrra,gnitrt<]cs wсrtl scl]ccttld. The tnaitr aiiri of tlre
tгiirl o}lstlгr,aticlrts wars tcl shorv t}rc t:apabilitv tl{' thc
1lгсlllоsсс1 polaгirrltltcr t:iгtlttit ill t}ie irrvc:stigatiori of
гaciitrtlorr pcllarization, Ihe trreasurerncttts rчеге пracie
of lirrсаг 1;oltrгizatiort ottly, becausKl tlrtэy wеrе tll;r,i-
otrs to suffic:t: fог ttlstirrg the tippirratus. The results
of tlbsc:rvatit)lis tll,e colietlted iп ТаЫе 3. It should bt
rttlted t}rat tlrtl liпсаг 1lolirriztrtioti rvas defirred Ьу а

stirtldaгrl rtretlrocl, i.tl. as а геsult <lf чссt(lг subtгatl-
tiorr оf ttrc: backgгourrd p<;laгization vtrlue fi,orn t}re

clbsclrvcrl objetlt. 'Гоgеtlrс:r ц,it}r the value of tltc rttcir-
surеrl 1lolarizatitln, tire valtres tlf еrгогs arril of thс S/\

0
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found via ехргеssiоrr 17 fгоlrr t}re rrrсаsuгесl Stokes рагаlllеtегs Q arrcl I]. ALr(i), AP(l]) ttгe tile 1lle2lsuГelllerlt еггогS. о is the 1losiLiotr
:uigle.
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Figuгс: 7 : L i glt t lil,t сзr, tl,ar t,stTtds siоrt, с,u,r,ч е s.
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Figure 6,. Меоsurеrгt,епt асс,urасц (startrJard еrтоr SE)
aga,inst stеllаr пLagnitude.

гаtiо аге ргеsепtсd, Fig. б sirorvs t}re rel;rtion betп,t:ett
nieasuretllellt ас:сurас}, (starrclaгd (rггогS) aIId Stеllаг
пiagnitude.

Tlre discrepallcy bt:twcen tlle rtteasured poltrгiza-
tion valucs aIId the values Ьогrсlц,есl firlrn Тttгпsпеk et
al. (1990) is rnost likc:l_v to lle clrre to tlre ftrc:t t]rat tire
mеаSurепIеllts rчеrе Inirde ilr lloncoiilcicleltt гl,giсlttь.
The charac:tc:ristics of the fi]tегs ttset-l in tlre devitltl
аrе showli irr Fig. 7. lt rrright irlso Ье wcll to I)oillt
out that all llre data wсго obtaillcrd at схрtt-lsltгеs tlf
10 rnirruttls and wеге lriostly of test сhаrасtег.

5. Conclusions
Thc tъ,o-clranl}el роlаrriшIеtеr created at SAO RAS
сап IIlеаSllге геiiаll1у polariziition оГ stеllаr ob.je(:ts. It
is shorvn t}iat the l}ovel unlts iпr:огроrtrtеd irr ttre ро-
jаriпlеtеr агс quitc sсгчiсеаЫе and tlieir арI)гоа(]h call
Ье errrployecl iri ,lvoгkirrg out otilcr r]er;ices оf this kil(l.
Wirerr fuгtirеr uрgгаdсd) it c:aTr Ье пlаdе portable, соп-
vellient fог uscl at оt}rег telescopes and irl expeditiolls.
А small-size clata acclrrisition systern, ,"virich u,i]l rulсэ

out th(] eпrploylrrent of tlre heavy KAN,{AK ftrc:ilitics.
is beirrg worked out at ргеsеrrt.
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