
. f -\Stгоll,

:i гоiL. Zlt..

:.\О R.\S

,\st r. ]t.,

.-ll, a J,

.i. Astгtl-

,, Zli. (ас-

,(jv Li,A..
' ,rl s" , Lec;-

:'., l9!}lb.

,L_,, 
1994.

'Е, i99(j.

_ rt]7a,,,\s-

L.,1997Ь,

.с. ;\st гti-

:,. . 44,

]..l\ (i.A.,
::lJ -\stгoll.

],1,,rr, \rll .

. :; l ;rtris ll , .

tigation of relativistic and fast variable objects
_tlr high time resolution
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tlltttгt,ц 1s. 199l!; ttl:t:t:lltt:cl ,IсгrLttагt1 16, 1998

-l,<tr.at-t. \\"е сlсsсгiЬr: tlte etlrti1lltteut, atrd Lt tr:tltods tl{'sеlаr1,1l ttlг a.rrtl s;1111|у rlf r,;rгiаЬIе tlll.iet,ls

;r ]irIte t.esolrrticltt o{'1()-is irr NIдNlr\ (ilil rrlticlrarrrrc,.l .\rrall,sis o{'Na.ltosectltrcl Ilrlrlrrsil_,,, ,\l-

,.itlrrs) exptэгittteltt. 'l'lre l\,{r\NIД ltа,гdrчаге cottsists о['а ttrrtltit,tlloltг 1llttltclltteteг. iI sI)tl(,ializ(,(l

.,. r.tltte" с()tl\,егt,ег ''()ltarrtrltllrгorr lt-16', c:r,llalll,: о{' trlt:asltгittg tlie lttcltttt:tlts о1'1llrtll 1111 у,,цlst t,;t-

rl,itir irtt ilcctlгa.c)i tl1'2() rls, ;I (:()llll)illег ;rtttl ;r ilc,vicr' [Ьг tl;rta St()гаgе,'Гlri: \4"\Nl.'\ st-r{'1 tyaгt,

,,. ittvestigaticltr tlf'vat,ialiility itt а, tliclc: lirtrr: t,alrge: ott titlte sr:ales strtallt:г tlt;ttt t,lte ttttl:rtl

,;irlrt ilt'itttc:гv;rls betlvei:n ac:quit,еtl 1lhotolls (ttl-' - 10-:js) sta.t.ist,ic:al ;rlla.l,vsis tlt'tlre irrttlгr'al

--:][)ltlitltt is 1lегiilt,]tlесi: "r:lassitla,l" liglrt (l1tг\,,еS аге rlгеаtеtl ott а tiltte stlirle о1' ]0-:i 1()r s,

lr ;iге iltvest,igattcl a{'tel,r,r,ards Ьу dii{Ъгеrrt trretllotls. sltch as l)t)Wet,Sl)e(,tl,a. a.rtall,sis. r,агiаlt,,"

, sts, ett,.

l.,:setttiltl. l];,rs,:tl c-,tt tlitl геsrtlls о{'sеагсll iilг rrltгa{'ast, l,t,igltttrr:ss vaгi;ttitltrs ilf':l() rlli.iet,ts.

:, аге lll;rt:li lrole clatrc[itlates. t,ltc: Ггасltiоtl ol'sirrgle lllat,lt lroItls lelat,ivc t,cl tlre detlsitv iil'trsttal

t trt,at. 1lte Srltr lla.s llee.tt c:stiLrt;r,tc:rl to llt: Гl. 10-а. Strrdit,s clf'1lle firre 1ittle s1гtl(,1lll,р tlf l()()

- сl1'ljV (leti staI,,c ltavc. sltorvn tIt:rt t}re 1];rгеs а,ге tlt'tlieгrrral lla1.1tl,e. \\Ilretr itrvest,t{;rt,itrя
'r,,r1l 

1lrtlsaI.it lra.s llt:r.lrr 1'оllrlr[ tlr;r.t t,lrt: c,oltlttt,cl['tts tlllt,it:al etttissitlrr lrars r,:tI,iccl rvit,lr tlr,,

- .,1'tIle 1lt:t.iocl.'l'Ire llrrlsed optit:irl ettlissiott сlГ tlltl ['SR, ()656+14 tltt ;t lt:r,t,I tll'2il"' lr;ts lltl,,tl

_ -'. t.'ll f'clt. 1]itl tirst tirrlt:. Thc strrLly o{'tlre Х-г:r.у lltlча А()б2()-()() a.rrtl (lR() .J ()422+:t2 alrtl 1,1t,:

llltгstc:I' \{XlJ17:J5-,14 s}ror,r,s tllat. tlrcse clll.jr,,c:ts ltat,e I,evt:alc,cl ilirгr:s lvitlr tlrtt,ati<ltl сlГ l ttt,
:il5. i\1 lt,:ast. tllr: sltclгtc:st 1lirгеs a.t,c: tlf'tlcllt-thc:гttt;rl trattttt,tl tltal ctltrtl,alIit,ts tlrt,sl;ttt,l;tl,,I

, ,l{'11,1,1pli111l опtо tlte (:oIlIp;I(:t oll.jet:t irl !littat,r, s\istellls.

.-_ ,, rуtlI.tls: i'ast 1llrtl1()llletг)". r,aгibillt1.1lI;lc,li lrillcs, llat,e.t;il,s. 1lttls;iгь. \-t,,t,t'l,itr;lt'i,:,

, ,d uction

:;r,,rr1 \,{ANlA (VIulticlha,rltlel Arla.lysis oI'

, 1 llI,,,:ltst1 5, ,\lteг;rt,itlrrs), 1 lte tltlc1l 1lLсl-
t:;ri,cllr {tlг ailcl iIIvestigzrtiotr of' r,a.гia,llilit!-
,:1 l()pll},,sici],l tltl.jec:ts olt titrre sc;rles 1'Lc.ltlt

,s. }tas beett с:агt,iесl orrt irt t}re Specia,I

.i ()llsr.,r,r,ir.toгy (){' RAS sirrcle l!)72.

:* \,;tl,iill iorrs of suclt а. tvl)e al,e cattsetl

])l,()ceSSeS сl[' r:rlегgу tгaIts1'oгllt;rtit,tr iti

_ , .']tT i.:;rral ;rrrс.l/rlt, lllul,glletic lields of' black
i]t l()ll st,al,s (Llot.lr sirrgle illIcl coгI,Il)olleIlts

t -геtrts), \\,llite dWal,ГS. a.t:tive l,egiOItS ог
- )i,>cгrratic)lls of t]lese ob.jeclt,s ц,itlr;l, 1righ

' ir ;l1]tlrт scltttc,,,t-,tlcltlsicltts ttl bt, с]t,zr,rvlt rllt

пftFtr physic:al 1lгореrtiеs atld laws of iпtегасtiоlr
ад,,;gеtiIr$ plasllra, Рlrоt,оlrrеtгу with the 10-7s
r,,rqsоlutiоп is thе rlrain rrrethod of thе study. At

lla,lrtls (tlle ti t]. \,. Гl, lliLrrd-') sittttrltatt,1,1ttsl_r, tц,lril,

llll{i>ге 1lJl)2 itt oltc, llattti clrrl_r") ivitir tlrt,]itllI;, сl{'а 1llrtl-

t()llI()t.(]г. а "1itttt'-ccltlr" (,()tl\'(]l'ler,"Qrrarll"1,|11i111";tIttl

р(l АТ 48(j. '['h,, tltlrrtllttttlll1 a,Iltlrvs t,cl гi,gisl(,l, ill,|,t\';il

titrrcs o{'irltlividrral 1llttllotts \Vitil all a(,(,llгatcv сl['2() rrs,

Diftегt:rlt tI]a,tlIellIilt il.;tl ttte1 ltt,,ls ;tr., rtsi,tl ;r.l'1 t,t,rt,;tгtl.

l() jlilаl\'чl, ! lr,, l itrr,' s,,t,i,,s.

It is цltlгtlrwllilt: l() t,trl1lllasizt- l lla1 1 lrr, ll;t-

sit, 1llilrt,i1lles сl{' tlr,: exlli,t,itlteltl rtt:Lt, sf;t,lt,tl l,_r

\/.|'. Slrr,a.гtsttra.tt ( 1977), it, \\Ia,s lttltlt:г lris grri,l-

attc:e tlra.t 1,1te cqrtilltrrt:trt cotlt1llex 11,;15 1,1,р;111,1| ;111rl

a.lgoгit,lrrlrs о1' sе;rгсlt fill, l"aгiallilit_r, Wеlе tl,,r't,|-

cllleti (SIrvar,lSIlt;Ill ,t Tsir.гtlvslii.j . 1{)77: N'l :rltsttгrlr ,f,

Sltvaгlsttt;t.li. 1977: Dt,llrcIrrr]t et al.. l1)77i, .\t't ег tlr,,

ri,.l:r.tlr tli'\". Г. Slrr,,;rlt.sttt;.ttt ittvtlsi iцatitlrrs itl t,lt,, f г,ltll,,,

tli'tltr: \'[:\NlA cxlleгittttlllt. llavr, [lel,tl t,ritttitltt*,tl }r1 lli,
r:olleagrtes.

Sotlre sirrrilaг p1,ogl,alllIItes lt;rve beett ;tltttcltlltt,e,i

@ Slltlt:ial Ast.г1,1llrl,si,:al ()llsегчаt,rrrl, 
"I' 

t,lt,l R,rtssiaп r\S, l1)l)x

- ]\ atioIis iil,e саггiеd out, irt sечегаl соitlriг
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lateIy, (Dгачiпs, 1994), but t}rey
astrophysic:al гesults чеt.

2. MANIA complex description
Itr tlt,deI, to study а Гаst tеrrrрогаl valiability а spe-
cial photorrretrical liагd/sоftwаrе соrпрlех l,vas cl.e-
ated wlric:h c:onsists of а рhоtоmеlег, а rеgistгаtiоп
systelil "Quапtосhrоп 3-16" а special "tirпе-соdе"
с:оttчеrtег encoding аrliча] tirlres ofeaclr detected рhо-
1olr (Zlruravkov et al., 1994) arid а spec:ia,l cla.ta acqui-
si t iorr ancl гс:сluсt iotr softl,vat,e ( Plokhotrric:lrerrko, 1 98lJ,
l !tl)2 ),

Тhе rrrain chara.ctelistics of the "tiпte-c:ode" соп-
vel,t,"l, "Qulltl осhrоtr" :

о t}te гаtе of c,l:rta ;rcqrrisition r,vitlr t,ht РС] ,\'Г
2lJб-.{86 is lr1l t.o 370000 pitotoc:tluttts/s (iп rrrorioc:ii;rn-
ttt:l ttlt>de up t,o 750000 p}rotocorirrts/s);

о pltoton fluxes аге геgistеl.еd irr 216 c:ltatrnels
(spart ial, spe<:t гаl, рolaгizat,ional) sirrrrrltaneoLrsly;

о the ассuгасу of tilrrirrg is *20 rrs, thе dead tilrre
is 2(]rrsl t,lttl equiptгrent is srrppol,ted witIi exteгttal
sr.,ttc,lrI,clltizatiott Ы, а pгt.clisiolr st:r.ttd;r,rci tittic ьсгr icl,,

l\trv clevic:cl c,apable of l.egistгaticlrr of'irrdividual piro-
1otts c:att lэe used as а detec:toг. [Jsually, obset.r,atiolrs
аге c:aгl,ied orrt lvitLr t}re 2-clrarrnel рlrоtоlгrеtег. п,hiсlr
is rrrortrrted at tlre N 1 focus оГ tlre б tll 1elescollc:
rYil<rrl'"r, ,,l al,, lllll I ) Jls ,l-a,l 1trr,- i. ]U ;. ,l, ,

lilгr, tlre tlt:a.cl t irrle of' tlre NIANIA cottt1lle-x i., 1ir- 
- 

.
;rs tvt,ll..1-clra.ntrel 1lItоtоlгrеtеr с,ап Ье rrlountecl at tite
1lгirrrе fbctrs of tlre б rtr telescope. Ilr.stallatiorr arrcl test-
irrg of' ;r 2-1lead 6-clraлrrcl ,:oltl])]ltЁl,-contr.olled рhо-
1,оlIlеtег r,r,it,h а ClCD,guide :r,ге being с:t.гl,iесi oilt Ilo\v.

3. N4etlrods of data arralysis
3.1.,иэ-, r/2-firuc.tiorr rrrc.ltlrods

\\ irelr stlrtl_r,ilrg 1.}re stlpeгfast rra,r.iabiiity ot' i'aint оЬ
.1t:t,ls cltl tittle scl;r.les r_r1l t.o 11rs tire c:Iassic::rl lrlelh-
tltls 1ot, ltgirt crirr,t: :rtla,lvsis ;1.1,e rIol optrlпa.i , Thrrs,
tr,]lett ollservitrg а stat, tlt' l8"' ;r.t tlre б пl telescclile
(tlre irrtensity is аЬоut 10:j photocourits/s), among 103
t]lllpty birrs tlrr:r,e lvi11 Ье оп а,чег.r8е otrly ollc: birr lvith
pliotocounts (of 1дs drrt,ation). То ittclгease thr: ef-
fic,telri:r, of' llata a,lLair.sis. spec:ial, t,lrc: so-calleci .ry2_,

,1,-f'rtrlt,t,iclli trretltocls. r,t,cгc,,r,огltt:сl oLtt (Shчагtsrriап.
l:,,ir,

Tlre r72-f'urrctiotr rrietlrocl is intc:nded fог чагi:rЬil-
ity, artall,sis оrl а tittle sc.ale srrrаllег 1harr t}re rпеaп
iпtегr,аl betrveen phot,ocoultts. lt is based оп statisti-
t,:rl ;ltlalvsis гэf tilrte itttet,r,,;rls l]et\\IeeII plrotons.

'I'Iie i7"-firtlctiolr is defined a.s:

BESKIJV Ет дL.

haven't yield nc.w whеге Р"(1) is the fi,acticln of irrtегчаls bet,rveerr
toc:ounts r,vith duгation fl,оrп т; to т;у1 = 2т, ilt t

flux frorrr the object; Р.(т;) is tlre sarrle опе fot.
standald flrrx (stапdагd stal ot, Poisson sоrrгсе).

The d2-furitltion rnetlrocl, r,vlrich is arr analog
tlre rlrethotl of variances, is used to seat,r:}r f'ог:r
investigate the vaгiabilitv оп tirrles lаr,gег 1li;rtr tlr
mеап irrteгval between p}rotocounts

Ttre d2-frrrlctiorr is defined as:

d2j;) =
D,,(,п,о(т;)) - r. (rl" (1))

[,V (п"(т; ))]2

tчhеге Do(rro(T;)) and D"(п"(т;)) at,e tlre saIltp]e \,аri
ances of the пurrtЬег of photocounts по(1) arrd rr.. (1
in the wirrc]ow оГ drrгatiolI r?. Гог tlre object ;rrld

dагd. геsрс,сtiчеlу, arrd М (п 
"(т; )) is t}rc exl,et:

r,aIue оf п oji) Tlre algolitltltis irncl l)гоgгаIIIlIlеs
data analysis usillg ,у2-, rl2-|'rlrtr:.tiolr trret}rorls :rt,e rl
scllibtэd iп 1iapers oi' Ploltllotlriclrenlto (]9Е3. 1992)

3.2. Met}rods o{'searclr {'ol, perioclical varialli
ity

3.2,1. ,5'earr:lt. fol 7,,ertorl

А sllec:ia.l пretlrod of sealc,li {Ъг рс:гiосliсаl vaгi;rti,ltt>
bгightness (whiclr is sirrtilar to t}re princ:iple of Ггеsll
lelTse), t}re so*c:a,lled "Ft,esnel 1errse-lilte" rrretllot]. tr,

beelr rleveltlpc.d (Plok}rotrrichenlio. 1992). T]ie rrrar

rdca o1'tlris rrretliocl is :rs follolvs: lclttg titlle stгiсs
гtli:оt,сlесl tlu:tltt:t. aгc clivicled itr1o srlraIl I)()гtiоlls. [,]а(,

ilf t}retrr is {'':llded lгitlt а c:lrosen "test" pt,lI,ioci 1() сгеа
a _чeI,ies оf p|rased liglrt clrllves. rlleaitwhile. попе
the liglit L]urчеs rпач sltor,v prrlsed ellrission. All th
light c:urves slrolrld btl sttTlitrtt,c] to olltairr rvt:ll-sIra.ll
plofiles. But clue to tltt: tliffЪt,t:rrr:е Ilc.trr,eetr tlre
alrcl tlre :rc:tual pet,iocls. t,lie 1lulsc.s ц,ill bt, out о{'1llias.
irrtcl as а геsrtlt they, rvilI Ье rTiclc,,necl ог er elt t alti
iri tlie sutlitrtc_,d ligltt culve. 'l'o :rvoid t,L is, rl,e srt

uр thc] obta.irred }ight t:uгчеs taking all possiblr,l plt;r,

stiift values ссlггеsроtrdillg t() а gгr:;rt liltlttllr:г ll1'сl
1lегiосls. Tlrtltr llv Ilit]a1I-ч clf' sta.tistil,al ttlelhtlcls.
{ilid tire liglrt c,rrrl,r: lvitii tite rlrosl signiliсa.tlt 1lrti

ргоfi 1е (ргоfilеs).'Гhс cort,esllclrrdirrg t est р tlt,t.lcl r"a,l rl.
this r:ut,ve lras beerr {blded rvitlr, is t}re t:losest 1о

ac:tttal опе.
It should [lе rrottcl tlrat rv}rert cl,eatiIlg the геstt

ta.rrt liglit c]Lll,ves,"vitlr rеsресt ttl tttlttltal pIiase slrifl
r,vitlr rliflЪr,errt test 1lегiсlds c_llte caIl als() t;rke tttt,,
c:ortnt tlte 1llrase slii{is cil.usccl bv tirrre iteгir.,atirt,s
t}re регiоd if they catl Ье deiirrec] 1),orrt :rtt1, (,()llsIi,-

егаtiоrrs (tlre ргореr, регiоd evolution оr the Eal,1]-

lotat ion).

3.2.2. Per"iоd fin,e. fi|.|.пt.q

Tlrc, rrrc,,t}rrэcl оl'рlегiос[ firre fitt,iпg is ii;rseci orr tite i,-
et,ative cгeatiolt of set,ies of' irgtrt (:llгчеs using tiaT ,

frlll

we
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ol time with "test" values of the period and
,:1r,atives (Р, Р, Ё, etc.) and their fuгthеr ге-

lnation. As the calculated period раrаmеtеrs
::огrr the actual ones, the phase shifts of pulses
: r-idual }ight curves оссuг. Having oЫained the
--.цеs опе can dеriче mоrе accurate values of the
-:,аrашеtетs. We calcuiate the sum of squагеd

of each couple of light culves as а func-
: The,ir mrrtual shift. It will Ье miniпrum in
-, thе light сurчеs аге close irr phase. То de-
-.-.- influence of noise fluctuations of the suпls
...d differences пеаI minimum, they аrе ар-

Ьу the least squares method. Then the
is seaTched fоr Ьу analytic differentiation.

, ,:duге of fine fitt,ing cycles until the limiting,
..11 defined, ассurасу is obtained. The рulsаr

.. ,es folded at ttie best values of t,he регiоd
-:s Р. Р, Р аrе used to sеаrсh fоr fine struс-
. rIsar optical ernission and to investigate its

ic fеаtuгеs, соIоur valiations) fоr ехаmрiе
а et al., 1996).

1,.r}rods of light сurче analysis
,. ariabrlity irr а wide tirпе rапgе Ьу the clas-
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:,,,t lrorl.
T]re rlia

:,, -*t,tit:s
.]uction hаs been created. It is ruп uпdег

гtiоrrs. Еа,сh ý-trTindow fоr the Linux (Unix) systems on the
. \\l'iew liЬгагу. It allows thе following:

--:rods (light curves, fast Fоuriег trапsfоrm
,-.lation analysis) а special sоftwаге systeпr

0'12з4
Time, s

Figure 1,: Liqht curlJes of {JV Ceti type stars tuilh, dъ
raticln clf frопl edges less thап 1 s

The intensity оf radiation of plasma accret,ing onto

thе black hole is to чагу with сhаrасtегistiс times
т - rnf с - 10-5s. This fеаtuге is the сгitегiоп fог
identifying arry object with а black trole.

About 200 objects with continuous sресt,rа trave

been chosen. Рагt of therTr аrе close to the surr

(< 200 рс) - these аге DC-dwarfs with lаrgе ргореr
rnotions. Оthеr objects, which аге black hole candi-

dates, аrе ROCOSes - staг-like гаdiо objects with
continuous optical sресtга,

20 DС-dwагfs and 20 ROCOSes wеге investigated
in 1980-1987. No cases ofvaгiability оп tiпre scales of
10-6 - 102 s wеrе гечеаlесl (Shvartsman et al., 1989а,

1 989Ь) l

The absence of black hоlеs among the 20 DC-
dwагfs obseгved aliows us to obtain the uррег lirrrit

оп the fгасt,iоп of black holes геlаtiче to the density of

погmаl StагS пеаr the Sun - 5,10-4. This est,irnat,iort

is close to the fraction of stагs with masses exceeding

30мо.

В. Investigations of UV Ceti - type flаrе
stars

In 1983-1986 а few observational гuпs of the геd

dwarfs UC Ceti, CN Leo, Wolf 424, V577 il4on wеге

. ..,, sis of quanta fluxes of the object uпdег

- .,_.:п and of thе standard, obtained with МА-
_..х irr sevet:al соlбur bands simu]taneousiy;

. .-ion of light cutves on а given time scale
1еgrее of detailirrg;

о :::i8ation of light сurчеs using роwег spec-
очеr the сhоsеп data amount;

. ::-,a}ization of the роwег sресtга of the оЬ-
:.,, estigation Ьу thе роwег spectl,a of the

. ..ation of statisticai chaгacteristics of the
iil spеctra (variances, means);
о rgtз trапsfоrm thе oЫained data to the MIDAS

, :'-:lhеr aIIalysis

ifoоtirhms fог роwеr sресtrum calculations de-
-- 

:_kin-. and Watts (1969) hаче been used.
,,- :,госеssеd in thе interactive mode,

fог black holes of sоlаr masses

thап 25 уеагs аgо it was shown Ьу
пъtrтýmап (1971) that агоuпd an isolated Ыасk
**э;аг mшs а iuminous halo of accreting gas

йс originated. Тhе halo sресtгum is lineless,
: -_,, is геlеаsеd in the optica} rапgе.

1
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p,ulsaT PSR 0532+!1 tozth, а limе rescll,LLtictn of 3.Sp,s iп, ltan,ds U+B+V+

corrducted. А total of rnore than 100 flагеs rl,ele de-
t,ected with а 5 l0-7s time resolution, rvith аm-
plitudes exceeding 0Т2. Accor:ding to the statistlca]
arralysis of the total inforrnation, 90 % of the flагеs
Lrad the frопt edges with duгations less t}ran 10 s. iп
foul c:ases the brightness.was increasing fог 0.З-0.8s
(Гi8 1). t,he duration of the light сuгче featul,es in
t.Lreiг rrrахirrlа and their intensity decreasing is сеr-
tainly nrot,e than 0.5s, no fine time stгuсt,urе \\ras

for-rrrd lоr all the flаrеs on tirnes of i0-6 - 10-1s
(Beskirr et al,, 1988). Тhе rпiпiпluпt durations of
the flаге fгопt edges are in good аgгееmепt with
the estimates obtained within the thermal gaseous-
dynaпrical model (Shчаrtsmап et al., 1988а). All our
гesults speak in fачоuг of оuг knowledge the геd dwагf
flаrеs to Ье of t,hеrmаl nature.

6. Investigation of pulsars

6.1. Тhе СrаЬ nebula рulsаг

One of the objectives of the MANIA ехреriгrrеrrt is
t.hе sеаrсh fог and investigation of рuisагs. Тhе first
t,esults of t}re СгаЬ pulsar оЬsегчаtiопs wеrе published
irr i9ElJ (Beskin et al., 1983). After the developnrent
of t,}re rnethods of determining the tоРо_сепtгiс ра-
Iallleteгs of ttre рulsаг гotation (Р, Р, Р) frоrrr the
сlЬsегчеd rrtorltents of qr_ranta аггiчаI, we obtained the

рulsаг light сurче in t}re R band with а 3.Здs tirne
гesolut,ion. The analysis of its shape showed that the

maiii' prtlse peak was flattened and its width w

230 дrs at а level of 0.95 of the пrахiпrum value.
also estima.ted the lirrrits to the fiпе tiTrre structu
оf thе рulsаг rnain prilse. Its arrrplitr-rde was no
t|ran 10% on the tirne scale of 3.Здs (Shvartsrn
et al,, 1988b).Irr 1994 we obt,ained rrew

data of thе рulsаг in the U BVR bands sirTrult
The light cttlves аrе shown in Figuге 2^

Оur anaIysis of the рhоtоrгtеtгiс data h:rs

t,he followirrg: t}re fiпе t,irtte st,гuc:tt.tt,l,: of tIre puises .

absent оп times frоrrr 3.Здs to 501rs (interrsity
ulatioTrs аrе of statistical oligin); thе t,op of the пlаl
pulse is а plateau with а duгаtiоп not пtоге than 50

(Fig. 3); the interpulse space irrtensity is < i % of
mахiпtum bгightrress. Tq find possible чагiаtiопs
plrysical сhаrас:t,егistiс,s о1' tlre рulsаг optical trlrissi
очеr the peliod, we studied its colours in c]ifft,гerrt i

teгvals of the light ciurve phases, Тhе (I-1-B), (Et-

and (V-R) colour irrdices wеге quite cortstarrt ,,vitir

the lirnits оl t}reir ассurас:у at а 1evel of 0Т'05 - 01"0

Tlre соlоur irrdex (B-R), which Tvas obtairred lvitli
rnaxirrtiirrt irс]сuгасу of 01''00З irrсге;rsесl ("red
in the phase irrtervals геlа,tеd to t,}re frопt ш,irrg оf
Trrain рulsе and tlre tгасltiпg wing of t,he subpulse
0,02 and 0,06, r,espectively (l(olnalova et al., 1

This result sLrould Ье ilrterpreted tlreoгet,ic:alIy, brrt

is possible to sa.y ечеп lttlrv. t}rat tlrеге rvill lle sot,

difГic:ulties iп it,s explanatiolr irr t,lre {l,агrrеs of't|re
dard rnodel, whеrе it is considered t,lr:rt, o1ltical errL-

sion is generated rrear t}re ligtrt cyIirrder,.
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: than 50

!1%of
rгiаtiопs
al еrгlissi
liffererrt in
,-в), (в-V)
lant wittri
l05 _ 0р01.
r,ed,"vit}t
:-, ilderretl" l

.,,,r,g of t}re

iubpulse
aI . 1996)
,.l1v, but i

.,i ilel soT

of' t tre starr-

,:i Тhе toрl of the 1leak rlf thе rпаiп рulsе uith
Шлпс гсsо/zliоп c,f 3.?ps.

. ::.n 
fог optical emission of гаdiо pul-

-s, known rnillisecond pulsar PSR 1937+21
- :.гiоd of 1.56s and the сопtропепt of the bi-
-,illl PSR 195З+29 wit,h а регiоd of 6.1s ha.ve
,-.stigated. А few rnillion photons have Ьееп

t'гопl each of them.
,,:ch fог periods based on pre-calculated val-' :,осепtгiс регiоds hаs Ьееп саггiеd out with

, l t}re special рrо8rаIlrlrrе, descгibed above.- r,alues ofthe "test"-peгiod have beerr used.
:}te cases of data convolution has shown

t deviation fгоm the Poisson scattering.
, Ьгightпеss of both optical рulsаrs does not,

-, 
::,7) - 27^ iп the В band (Shчаrtsmап et a,l.,

lh гоорегаtiоп wit}r scientists fгоm the Galway
College (Iгetand) fог the first time at the

а sеагсh fоr pulsed optical emission frоrп
with а рапоrаrпiс. рhоtоmеtег of high

:esolutiott (Redfeгn et al., 1993) was саг-
,, DесеrrtЬеr, 1995 - January, i996.

& оЬsегчеd the гаdiо,' Х-гау and 7-pirlsaг' 
-]4 alrd fourrd optical pulsations in the В

Ьапd (В = 25Tl1 + 0.3) (Shеаrег et al.,
leliod of which is 0.З85 s, which is close, ls in t}re оthег гапgеs. Ttre signific:ance of

uпr*щlt is 0.01%. The light сurче shows а peak irr
, . --гау dat,a, апd with а lag of 0.2 s fl.orrt

: tlre I,adio signal

LTestigation of low-mass Х-rау bi-
, - , S\-Stems

-t' piastlra ассгеtiпg onto t,he гelativistic
.j the [Iost essential fоr the objects ofthis

of the поrmаl соmрапiоп is small).
--,:, оЬsегчiпg about l0 such systetns since

2t)'Ппrе, nrs

l] 1.0 l.t)

Tinre, ms

Figuге 4: Ull.rafasl, fl,ash,es c,f Д0620-0()

CASLEO Observatory (Argentine) ancl c:ontinLre t,lre

irrvestigat,ion. The lrrost signific:ant resltlt,s have beetr
obtained fol two Х-гау novae -- А0620-00 (Nova Morr
1975) and GRO J0422+iJ2 (rrova Реr 1992) (Shvarts-
mап et al., 1989с; Bartolirri et al., 1994) arrd the Х-гау
Ьurstег МХВ1735-44 (Beskin et al., 1994).

Тhе fiгst obiect has гечеаlеd few flагеs of 0.5 -
5 дs duration with 0.1 -1 ;ts fгопt, edges (Fig.,1).
Giverr а distarrc:e to А0620-00 of about 1kpc ahd
а Ьrightпеss of alloLrt 18", crne c:arr easily obtairl
thе lorvel limit оГ the llrightness tеrrtрегаt,urеs ilt
thе regions of generatioti of flаrеs, which is about
108 - 1010Ii. TГris mealts ttrat t}re obselved flаrеs аrе
of попthегrrrаl патuге. (iго J0422*il2 was оЬsегчесl in
diffегепt stziges - fгоrrl 14"' пеаг it,s Irlaxirrlurrl апd t()

18- пеаг the rгliпirпrlrrr -- lbr, 2 years (1992 l993).
Тhе ilrtensity of tlre objec,t in its high state (( 15.5'")
varies оп t,irnes of 10-2 - 102s with arnplitudes of
7 - 2-. Note that the brightness fluсt,uations at,e of
stclctrastic t:hагасt,еr thеrе аrе no геgttlаг corllpo-
nent,s, Тhе bгigtrtTiess tепtрегаturеs соrгеsропdirtg t,<l

the shortest flагеs exceed 108 I( (fог а distance rпоrе
than 2kpc), thеrеfоrе,_thеsе events аrе рrоЬаЬlу con-
nected rvith попthегrпаl processes. МХВ1735-44 has
also shown suреrshогt flагеs with а duratiorr of abor-rt

0.25s and frопt edges of 0.10-0.12s (Гig. 5). А fine
stt,ucture ort tirпе scales of 5-10 ms has beerr foulrd {'оr

bot h flагеs. Bгight,lress t,епlрегаturеs in t,he гegiolls
of gепегаtiоп of suc}t ечt:пts аге to exceed 108 К -
1011 К, which is evidence of their поп-thеrmаl паtuге.
Тhе flares detected catr Ье explairred Ьу deviations
frоrrl the standard model of ac:cгetioTt onto the cottt

rtical errr

rc lhе ВТА and at the 2.15m telesiope of the

we
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pact object in such c]ose binaries. Thus, the гesults
of the observations of А0620-00, GRO J0422+32 and
N,{хВl7З5-44 аrе evidence in sorne cases of sопtе devi-
ations fгоm the cIassical disk'model. Моrеочеr, рrоЬа-
bly, we оЬsеrче just а frаgmепtаrу accretion structure
of GRO J0422+32.

8. Prospects
Ргоsресts of investigation of astrophysical object,s

with а high time геsоlutiоп аrе closely connected witlT

the сгеаtiоп of new-c]ass detectors coordinate-
sensitive detectors (CSD) with а high spatial (50 лrтr)
and tiшrе геsоlutiоп (1дr). The use of such systems
will aIlow us to improve detection levels of fast btight-
ness fluctuations of 2-3^. In оthеr wоrds, we wi]i Ье

able to find optical puisars of 27 - 28- and to look fоr
black holes among 20 - 21^ objects. It seems to Ье

very impoгtant to use CSD fоr spectroscopy of high
tеrпроrаl resolution. In this way we can investigate
vaгiat,ions of tеmрогаl fеаtuгеs of optical flагеs (both
st,ochastic and periodic) which аге re-emitted fгоrп
thе Х-rау rапýе Ьу ассrеtiоп struitures in close bi-
паrу systems. As these features аге defined Ьу spatial
distribution of plasma inhomogeneity, it is possible to
strrdy thеiг раrаmеtегs and dynarnics,

Next, we will sеаrсh fоr black holes in high dеп-

sity, гegiorrs of iпtеrstеllаг gas, sеаrсh fог pulsed emis-
sion frоrгr radiopulsars and in уоuп8 suреrпоча Iеm-
nants in пеаrЬу galaxies, сагrу out observations of
the СrаЬ pulsar and optical flares of Х-гау bursteгs
in sечегаl bands simultaneously and investigate opti-
cal tгапsiепts connected with 7-Ьurstеrs.
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