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Abstract.
Techniques of саIсцlаtiоп of emission line ргоfilеs fогmеd ir, , поп-uпifогm ассгеtiоп disk is

ргеsепtеd. Change of the рrоfiIе shape ,as а function of phase turп of the disk with а Ьгight
spot on thе suгfасе is analysed. А possibility of а цпаmЬiguоus deteгmination of the disk and
spot рагаmеtегs is consideгed, the accuiacy of thеiг deteгmination is estimated. The results of
calculations show that the analysis of sресtrа obtained at diffегепt phases of the огЬitаl регiоd
gives а possibility of estimating the basic раrаmеtеrs of the spot (such as gеоmеtгiс size and
luminosity) and to investigate the stгuсturе of the accretion disk.
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1. Introduction

Ву thе ргеsепt time а lагgе пumЬеr of close Ьiпаrу
systems containing а соmропепt with ап ассrеtiоп
disk have been detected. In such systerns а secondat,y
попdеgепегаtе stаI fills its critical Rосhе lobe and
tt,attsfeгs пlаttег to the рrimаrу star through thе iппеr
Lagгarrgian point rпоst}у as а gаs stream. Due to the
high апgulаг rпоmепtum the outflowing gas fогms the
ассгеtiоп disk аrоuпd the ргirrrагу "peculiar" соmро-
nent. At the place the gas stгеаrп strikes the outer
riпr of thе disk ап аrеа,оf enhanced tеrпрегаtuге and
lunrirrosity, named Ьгight spot, is fогmеd.

Iп Algol-type systems the disk ассгеtiоп оссurs
оп а поrmаl В-А main-sequence stаr (Plavec, 1980),
and in cataclysmic vaгiabiqs and Х-гау Ьiпагiеs it
oc:cut,s on а degenerate stаг (Kraft, 1965). In thе last
case t,he ассгеtiоп disk rrray give an аррrесiаЬiе соп-
tribrrtion t,o the optical continuum (Ргiпglе and Rees,
1972; Shаkuга and Sunyaev, 1973).

Cataclysmic variables аге the most suitable оЬ-
jects for the st,udy of acctetion disks. These close bi-
пагч svstems consist ot'a white dwalf (рrimагу) and
а ttlaill -sequence star of а lat,e spectral class (G-N{)
Тhе t:hoic:e of cataclysmic чаriаЫеs fог геsеагсh into
ассгеtiоп disks is defined Ьу the following fасtогs:

1. The main рагt of епеrgу radiation fгопr the
disk is emitted at optical and ultгачiоlеt wavelengths;

2. The contiibutiorr of the secondary component
(а star of the late sресtгаl type G-K) to the systeпr
tot al luminosity is relatively small in соmраrisоп with
t,hat of the ассгеtiоп disk;

З. Cataclysmic variables аrе Llsu-

ally mоrе аmепаЬlе to оЬsегчаtiопs than low-rnass
Х-гау binaгies. This nrakes it definitely еаsiеr t,o get

obseгvational data оf higlr quality;
4. Тhе пumЬег of cataclysmic variables is rnuclr

gl,еаtег than t}re пuпlЬеr of repгesentatives of оttrег

tl.pes of biTraгies rr,it}r accгetiorr disks.

Typical optical sресtга of cataclysmic variables
contain emission lines of liуdгоgеп, пеutгаl heliurlr
and singly ionized calciurrr аII supelposed onto а Lllue

contirruum. НеII 4686 пrа5, also Ье рrеsепt, In thtl

sресtrа of systems with high inclinations the enris-

sion lines of Н and Не I аrе usually double-peaked
and hаче ргоfilеs with base widths очеr 2000-3000
km/s (Williams, 198l]; Honeycut,t et al., 1987),

Тhе double-peaked profile is а геsu]t of Dоррlеr
shift of emission frоm the acc:retion disk (Srnak, 19б9,

Ноrпе and Маrsh, i986). Тhе profiles аrе often оЬ-

sеrчеd to Ье аsуmmеtгiс and the intensit,ies of thе

rеd and blue peaks аrе vat,iable wit,h the orbital ре-
riod phase (Gгеепstеiп arrd Кrаft, 1959). Тhе tгailed
spectra show stгопg doub}e-peaked syrnrrtetl,ical lirr,

ргоfilеs arrcl а weak пагrоw conlponent whiclr fогrrr.

а s*wave due to sinusoidal variations of its rас]iаl ve-

iocity. The "S-wave" соmропепt is usualiy attгibute,]
to the Ыight spot - the point of interaction of t}r"

gas stгеаm and the ас:сгеtiоri disk (Кгаft, 196i; Snrak
1976), mоrеочеr thеiг physical раrапrеtеrs dеfiпе tIr,

паtuге of the processes involved (Livio, 1992). Thi.
makes it irrrрогtапt to strrdy the obseгvatiorral рrор-
егtiеs in the investigation of ассrеtiоп in close Ьiпагr,

systems.
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Iп this рарег we consider а method of modelling
emission line ргоfiIеs which аге fогmеd in поп-uпifогm
ассrеtiоп disks. We study the line ргоfilе variation de-

pending оп the phase tuгп of the disk with the Ьгight
spot оп the surfасе. In section 2 the model and the
technique of calculations аге dеsсгiЬеd. In section 3

we test this method fоr the determination of the line

ргоfilе {i,oпr thе model рагаmеtеrs. Evaluation of the
ассuIасу of deteгmination of рагаmеtеrs is described
in section 4. Finally, in section 5 the results of calcu-
lat,ions аге given.

2. Method
А роwеrful tool in the investigation ofthe orbital чагi-
ations of emission lines in sресtrа of close binaгies,
which is widely used now, is Dоррlег tопrоgrарhу.
This is an iпdiгесt irnaging technique rvhich can Ье

used to dеtеrmiпе the two,dimensional velocity-field
distгibution of line emission in Ъiпаrу systems (N{ агsh
and Ногпе, 1988). This method provides vely accu-
гаtе rесопstгuсtiопs ечеп when analyzing iоч, S/N
ratio sресtга. Ноwечег, such а роwегful tool in stud1,-
ing the stгuсturе of ассгеt,iоп disks is uпfогtuпаtеl1,
rtclt Ггс,е fгоm dепrеrits. We point out опlу the basic
,,t'l lt"tlt.

о The computation of а Dоррlег mар rеquiгеs а

lагgе пurrrЬег of high гesolution spectra сочегiпg ап

olbital регiоd. This is а ргоЬlепr rvhen st,udying weak
and shогt-регiоd close Ьilrагу systems.

о Тhе variation in flux of the disk details during
observations mау distoгt the mар (Маrsh and Ноrпе,
1988). This ос.сuгеd, fог ехаrпрlе, in thе study of the
catac:lysпtic variable U Gеm (Магsh et al., 1990). In
the Dоррlеr rrlар the ling-slraped corrtponent fготп
t,he disk is weakened пеаr the Ьгight spot. This rveak-
erring is act,uall_v tton- exist,enl .

о since all the observational data аге used fог
computation of thе mар, we lose the possibility of
studying vaгiations offluxes frоrп the Ьгight spot and
оthег emission regions очеr the oTbital period.

"l'lte епttrrtегаtеd shогtсоrrriпgs of thе Tlrethod of
l)o1lplel torrroglaphy геstгiс:t possibi}ities of its use.
'I}re rrl<ldelling of ttre line ргоfilеs oЫained at differ-
ertt p}rases of the оrЬitаl period is another possible
rtret}rod of analysis of variatiotrs of the ассгеtiоп disk
and spot, раrапtеtегs witlr t,irrre. wit}rout rrrаррiпg tlre
disk in the velocity field, Thus, at а sасгifiсе the high
spatial геsоlutiоп we obtain а possibility of studying
the tеmроrаl vaгiabi}ity.

Fоr ассuгаtе calculation of line ргоfilеs foгrrred in
the ассгеtiоп disk, it is necessary to know the veloc-
ity field of гadiating gas, it,s tеrпреrаt,uге and dеп-
sit.y, апd, fir,st, of all, to c:alculate ttre t,adiative tlarrs-
iЪг equations in lines and the Ьаlапсе equatiorrs, Un-
fогtuпаtеlу, this compiicated рrоЬlеm has not been

Гiguге 1: Дссrеliоп d,isk qеоmе!,r,у t'clr t,h,e liпе рlоftlе
rп,r,,dеl described iп, the te,l;t.

soived unt,il now and it is st,ill not роssiЫе to rеасlt

an acceptable consistencv between calculations anrl

obset,vations. Neveгtheless, ечеп the sirrrplified rrrod-

els allow one t,o define sotne irrrportant paratttet,ers oI'

thе accretion disk,
In c}ose Ьiпаrу systems it is possible to note

five basic emission гegiorls: ап ассгеtiоп disk, а gas

Stгеаm, а Ьгight spot, а рrimагу and а secondary
component,s. Ноwечег, iп low-mass syst,erns the асl-

с:геtiоп disk and thе Ьгiglit spot, orrly rпаkе the lrtaitl
contlibution to the radiat,ion of eпrission lines (ser:.

fоr example, Магsh et al., 1990; Магsh and Ноrlrе.
1990). Тhегеfоге in оur calculations we applied а two-
component model which included а flat Керlегiаlr
gеопrеtriсаllу t}rin ассrеtiоп disk and а bгight spot
whose position is corrstant wit,lr respec:t to the t:oltt-

ропепt,s of а Ьiпагу sl,st,t:trt (Fig, 1). We began tlre

modelling rlf line ргоfiIеs wit,h calculation of а sylll-
mett,ical double-peaked 1lrofile forrned in а uпifогrrr

axisyпrrnetгical disk, then we added а distoгt,irtg corrr-

ponent fогrrrеd in the Ьright, spot.

The flat Ваlrrrег lirte сiес:rегпеrrt usually оьsегчеtl

in sресtга of cataclysrnic чагiаЬlеs shows t[rat the

hуdгоgеп eпrission lines аrе optically thick. In t,tris

case the Iocal emissivity of the lines becomes sttongly
апisоtгорiс, because thе 1lhotons tend to еmег8е eas-

ily in the directions of high velocity gradients. Тhеrе-
fоrе for the calculation clf the line ргоfilеs we have

used the пret}rod of Ногпе and Маrsh (1986), taltirrд
into account the Керlегiап velocit,y gгаdiепt across

thе finite t}rickness of the disk. То calculate thе eпris-
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sion line рrоfilе we divide the disk suгfасе into а
gTid of elements, and assign the velocity vector, line
strength and оthег раrаmеtеrs fог еасh element. Тhе
согпрutаtiоп of the profiles рrосееds Ьу summing the
Iocal line profiles weighted Ьу the аrеаs of the surface
elements. Fоr details see Ногпе and Маrsh (1986) and
Ногпе (1995).We have assumed а роwег-Iаw function
fог distribution of thе local line emissivity /(r) очеr
thе disk's suгfасе /(.) о r-О, whеrе г is tbe rаdiаl
distance frоm the disk's сепtrе and а = 1+2.5 (Smak,
1981; Ноrпе and Sааr,1991).

Fгее раrаmеtеrs of оur model аге:

1.. Раrаrrrеtеr rr ;

2. R -- Rl",/P"out - the ratio of the iппеr and
the outer radii of the disk;

3, V radial velocity of the оutег гim of the
aCr'r,g1 1rn 6,a1.
U nfoltunately, the thеоrеtiса1 modelling of the
stleam disk interaction is in its infancy. It is krrorvn
fi,onr photometric and sресtrаI studies ttrat over the
оrЬitаl period the bright spot is eclipsed Ьу the outer
edge of the accretion disk (see, fог example, Livio et
al., 1986), Ноwечег, it is still uпсlеаr if the spot is
optically thick. Ву thе optically thick spot \!,е rтiеап
опе fог whicli arrisotгopy of the local line eniissivity
shorrld Ье taken into acc:ount. We consider this ргоЬ-
lепl in details in the next section. llt оur rrrodel we
consider the spot on thе ассгеtiоп disk to have а trte-

рlеriап velocity and to l.e descгibed Ьу,fоur gеопrеtгiс
parameters (Fig.1):

4. А - thе azirrrrrthal arrgle of the spot сеritrе
геlаtiче t,o tlie line of siglit. А = р + tl (Fig. 1):

i-i. V t,Lre spot azirrluthal extent;
6 Rs - t}re ladial positiorr of the spot centre irr

fгасtiопs of the outer rаdius (R",i=1);
7. AЛs the radial exteirt.

Fог simplicity we assume that the bright,ness ratio of
the spot and disk is constant and t}re spot bгightness
i]оеs not depend orr aziirruth (/r(И) - corrsl), and its
depenclence оп radirrs is desciibed Ьу the function

8 /s(") = В , 
.f (r) х В r-о, rч}rеrе ihе free

pararrreter В is the spot brightness. Fоr the furtlreг
atralysis instead of В it is preferable to use the relative
dinensionless lurninositl- i, rr,}rich is deterrrrined as

/i_s +Ал_S /2
L - I 5'.в f(r) .dr =

R_s - Afi_s /2

- ФАti. н Г, ,, ]8. )-"-О _ (R" _ о|. t' "l= l*l_; Ll1I.q-i--l-/ -lп5--2 ]

lчhеге ,S tlre spot аtеа, and Д - t}re spot bгightness.

So. оrtг асr:rеtiоп disk rnodel has 8 раlаrпеtегs. Such
rnultiparanretгic rечеrsе pt,oblerrrs raise а question ott

thе urriqueness and stabtlrty of the soiutiolr. In оrdег

0!r 0 ]l]00 200n

Velocity (km/s)

Гigule 2,. Relattonship bettueen the ltпе proftle апd t,hе

асстеtiоп disk mоdеl раrаm,еl,еrs: а) V. Ь) раr,атrLеl,еl
а, с) R.

to answet it, we analyze hоw the чагiоus pararrteters
of the spot and disk affect а line рrоfilе.

З. Line рrоfilе dependence on tlre model
рагаmеtеrs

з.1. Рагаmеtеrs of ttre ассгеtiоп disk

Тhе dependence of the lilre ргоfilе оп thе раrаrпеtеrs
of t}ie rInifol,rn accretion disk is cortsideled irr detail-*

Ьу, Srnak (1981) and l{rlгrre arrd N,larslr (1986). Тhеl
have slrown that the accretiotl disk pararTretels basi
cally affect different раrts of iilre profiles orr tlre lvhole,
and thеrеfоrе t}rey сап Ье deterrnined unaTrrbiguousl1,,
Iteally, the velocity of thе outer rirп of the at:ct,etiorr

disk И defirres the distarrce between the peaks iri tlre
lines (Fig. 2а), thе slrape of the 1ine plofile clepetrd"

оп the раrапtеtеr rr (Fig. 2Ь), and t}re extent of t}rt:

wings is deteгnrined Ьу fr, (Fig. 2с)

3.2. Раrаrпеtеrs of t}re bгight spot

Wlren we studied the dependence of t}re ellrissiorr ltrrt:

profiles on the parametet,s of thе bright spot it rvas
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irпрогtапt to find out whether it was possible to пrаkе
their unambiguous estimateý" The гesults of testing
presented below аrе based on the modelling of а seгies
of line profiles of the ассrеtiоп disk with the bright
spots оп different azirrruths and having different ра-
I,аIIlеtегs. SoTrte of them wеrе fixed here, but оth-
егs lvеге cLrarrged so that the relative spot iurninosity
was constant. T}re calculations have shown that соr-
гесt, deterrninatiorr of the spot раrаmеtегs deperrds
оп its azirrruth,.п,hich is песеssагу to fiTrd iп ап .in-

dependent way. This is pclssible fгоrrl t,he analysis of
ttre phase variations of asyrnrnetry degree оf etnission
lines (fоr example, ч/r rаtiо). Тhе azimuth of tlre spot
is У = 19*9- 1*р- 96, whеге li thе рhаsе ап-
gle of the spot, 9 - the огЬitаl plrase, and gб --
the phase of the moment wheri the v/r гаtiо is eqrral
t,o 1.lt с:огrеsропds to t,he lrlorrtent,,itren thе rаdiаl
velor:it.v of thе S-,,vave c:olnponents is zero, \ote that
iп pгacticq to iпtрrоче thе ассuгасч of trreasut,ing the
asyntrrtetry dеgгее. instead of the ratio оf 1ntellsIties
of the lirre peaks it is ргеfеrаЬlе to use the quattt if \

., Г :u/sr,'=l,, !л/Iл
Iб ) Iд.
!в<!л

wlrt,l,e S -- tlre deglee of asyrrtrTtetгy, IB arrd Iд -
t,Ire irrtegrals of the line intensity of the l.iolet arrcl
the red "hulnps" (ог theil paгts in equai rапgеs of
wavelerrgths). respectively (Fig. i1). N4огеочс:l. suclr а

quantity is rrtоге seTisitive to changirlg tlle spot ра-
гilггlеtеl,S.

3.2.1. Is the sцlr.lt optically thiп, оr optically th,,ick?

ilr arr opticirlly thick disk t}rt local lirre enrissivirr.i.
stгоrrglч а.пisоtгорiсl. 1-Iius tlrc, lirie sur{'ac:e Ьгightпеss
оf tIie ас.tlгсэtiоп dislr rrrust Ье enltarrced r.r.it}i trorr
;rхisуrпtrrеtгiсаl patteln and ргорогtiопаl to ].slrr(2rэ)|
(Horrre and Д,'Iаrсh, 1986; Horne, 1995). This hаррепs

,2000 1000 0 1000 2000

Velocity (km/ý)

l"iguгe '.]: Th.e аr,еаs of l,h,e "h,ltп1,1ls". шh,iсh ar.e tlsed
lo ilt,сгеаsе, l,h,e acr:tLracy rlf rпеаs.LLr.iпg thе аsуrпmеlrу
degree in;tead of zntensit,ies of l,ine цleaks (see text for
detatls),
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1.1
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Azimuth of spot

ГtgL-rt,e ,\,. _1sцтrl.пtеll у d,:grсс r,,f llLe етггissir.,п, liTt.e.

fоr,п,еd irt. lhe rlсг:l,еlir_,п dtsk ltLl.h l,h,e opl,ic:aLLy 1.1tttt

(а) апd opl.tcuLly th.tck (l,) spol, tts а fult,cl,toп of оr--

bttal phase.

because t,he velocity gгаdiепt оп spot azilrrut}rs *4il0
arid * 135О is t}re greatesl, atid the ргоЬаЬilit1, of t,Ire

1irrе рhоtоп tendirrg to егrrеrgе is also thе lrigllest. So.
the obselved brightness о{'ап optically t,Iricli spot rviil
чагу r,vitlT its azirnut}r (due to its ]irrrited size). It, rvill
Ье пraximurrr on azirnut}rs +45О and *135О, {'all orl
t}re azimut}r *90о and пrirriTrluгtt on аziгпuths 0о arltl
180". We have calt:ulatecl а set of lliodels r,l,itlr diГIЪL-

ent pat,atnetet,s of thе spot at p}rases coverittg the {li||

оrЬitаl регiоd, arld based olt tlre obtained pгilfilt:s wl:

have plott,ec1 а grid oi S-lгаl,еs tГig. а) Гоr tlle optr-
cally,thick spot tlre S rval,e cul,\,es ale seen to [tave;r
depгessiori at spot phase *90О. T}re tieptir of tl,re cle-

ргеssiоп itrtlt,eases lvitLr dec:reasing azilrilrtlr extetit tlf'

t|re spot. Srrch а depression ciri tlre S*rvave cttl,ve lIla.\,

srrggest tlrat t}re spot is optic:ally t,hiclt, sirrc:e irr tlrt:
case of the optically tLrin spot thele is по depгcssic,tr,

3,2.2. Th.e sh,ape clf l.h,e spol.

То firrd or_rt if the slrape оГ the spot affec:t,s tlre slrapes
of enrissiorr 1ines, we used the rrroclels s}tolvrr irr Fig. |l.

In spots of equa1 r,elative lurrrinosity and equal агеа
the azirrrut}r extent чаriеd fготll 10 to 70 degrees. It is
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ч=70
Y:50
Y:30
Y:10

Гiguге 5: Splot mr,,dеls tLsed to dеtеrmiпе the sen.silill-
itu of the liпе 7lroJiles to the spot shape. All the sllc,ts
hа,че equal relaliue lumzпоsttу апd equal аrеа.

seen t}rat the line profile does not depend on the spot
shape fоr aziпrut[r > 45О + 60О and stгопglу depends
orr it, at p}rase ( 30О +45О (Fig.6). This is tгuе both
fоr optically thick and optically thin spots.

3.2.3. Radtal еd.епl, clf the spot

Ac:trrally, tlre rаdiаl extent of ttre spot does not аf-

{Ъс:t, tlre s}rape of the line ргоfilе. Variation оf this

l)alalllet,el, очеl а wide гапgе, frоm 0.02 to 0.30, af-
Гесts slightly the profile at all phases and апу azirriut}r
ext,ent оГ the spot. This is explained Ьу the fact that
the intelval of the ladial r,,elocities insid" the spot
опlу slig}rtly depends оп АД5, Тhеrеfоге it is possi-
ble to c:orrrpensate fог thе change in this раrаmеtеr Ьу

t*ranging the spot с-опtгаst В, i.e. the invariant is the

ргоduсt B.ARs. So, to ca]culate the line рrоfilе, it
is necessary to specify the value of AДs in some way
(fог ехаrrrрlе, the typical radiai extent of the bright
spot). It is knorvn fгопl photoпretric observatiorrs of
c:atacIysrrtic: variables tlrat fог different systeпrs it lies
irl t,}re range 0.02 + 0.15 (Rozyczka, 1988).

3,2,]. Radial pclsition, of the spot оп, lhе ассrеt,lоп dtsk

This рагап-rеtег is dеtегrrriпеd with trigh confidetrce
fЪr arry optic:ally t}ric:lt and optically t}rirr spot, whiсh
har,,e an аzirгrut,}t очег 45О (Fig. 7, 8).

3,2.,5, Radial аъd azimu.thal distribu,t,iclns ctf thе spot,

Ilr,ightn.ess

Calc:ulations have showTt that the type of the spot
bгiglrtrress distlibution does not practicaliy influence

the line ргоfllе. As ап exatnple we adduce the rе-

sропsе of the line рrоfilе to various types of the az-
,imuth dependence. We }rave calcu]ated the models
with аsуmrпеtriс distгibution of the spot brightness
(it is dесгеаsiпg liпеаriу fгоm В to zеrо) and with
the uпifоrпl distribution {'оr соmраrisоп. Тhе гelative
luminosity of thе spot was constant. It, is seen that
the minor rnodifications of the profile арреагеd fol
thе spots extended чеrу rnuch in azimuth (\I/ > 70").
at phases close to zero (Fig. 9,10).

3.3. Gas stгеаm

Тhе calculation of the line сопrропепt whic}r is fоrrлеd
iп the gas s1l,еаrп has по ргiпсiра1 differerrces frоrrl tlre

modelling of thе comporient fоrпrеd irr the Ьright spot.
Because the transIationaI velocity of the stгеаrп ntuc:lr

exceeds the velocit1, of its expansion and is hig}rl.v su

регsсltiiс. tlre rvidth of thе local iine profile foгrrred itl

the stгеаm rnust Ье tnuc}r stпаIlег than thе full widtli
of the line fогlrrеd in the ассгеtiоп disk (Luborv alr.:l

Shu. 1975). N{uch of the kinetic епеrgу of the stгеаrrr

is геIеаsеd Ьу гаdiаtiоп probably at the morrent of

its collision with the disk. It is known fгопt obset,vir-

tions tlTat usual radii of ar:cretiorr disks in c.ataclvsttlii
variables аrе (0.4 + 0.8)Л;, whеге R; is tlre Roch"
lobe dimension. Tlre velocitv of the stгеаrп at suc}l

distances from the accгeting star арргохirпаtеlу соr-

геsропds to Керlеriап velocities of the ассгеtiоrr disit

оп these гаrlri, Гог this t,eason it is corlrplic:ated to de-

tегпtilrе tlle at,ea оf огigiIr оf tlre S-wave c:OnI})Olrc]}1t

оf the obsel,ved eгrrissiort liпе profile. Ноп,ечег tiris i.
still possrbie to do fгоtrl analysis of t|re S*rvavt:, {tlr

ехаrrrрlе.

3.4. T}re secorrdary cortlporrerrt

Research iltto some dwat,f nova (II' Peg, U Gerlr)
using the DoppleT tопlоgгарhу techtriclue ltas showtr

that secondaIy components irr suсh systelrls alscr cotr-

tribute to enrission irr lines (N4аrсh arrd Ноrпе, 1990

Магсh et ai., 1990). НоlчечеL the сопtгiЬutiоп of thеir
errrission to the total flrrx is чеrУ srrrall and rtray,lle
ignored in tlalculatiorrs.

4. Evaluation of the ассurасу of deter-
mination of the раrаmеtеrs

Fol the fuгthel analysis tlf the obtairred results it l.
irrrportant to know the ассuгасу of deteгrrrirration oI'

the rпоdеl раrаrпеtегs. It deperrds on rпапу fac,tot,-*,

for ехаmрlе, оп the rгrеthоd of deterrnirratiorr, orr the

spectl:al resolution, and a.lso оп thе values of t,he р,а-

Lameters. Because it is пеаrlу irnpossible to talie ilrtr

account all these factot,s analyticalIy. rve hаче decirle,t

to use the following statistical rTrethod. А lirre ргсl-

fiIe calculated with the known values of the rrrоdе]
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раt,аrцеtегs was normalized so that the lelative in-
tensity of the line was equal to 2 (а value typica} of
cataclysmic vaгiables). Тhеп the рrоfiIе rvas distorted
Ьу the Poisson noise (the level of the continuum was

Velocity (krr/s)
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tегs rмеrе fitted to thе minimum of rеsiduаl deviation

of а "пеw" model рrоfilе frоm the "old" noisy опе,
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Гigtrге 1,1,. Еrr,оrs iп dеtеrmiпаtt,сlп of plarameters us

,5 / |{ ratto ,

therr t}re avet,age values arrd the еrrоrs of dettгItlilIa-
tiorr of the раrаmеtегs wele estimated. Тhе results оf
these calculations аге shown in Fig. 11, As it can Ье

seetl fгоrп t}re plots presented, И and the relative iu-
rrrinosity of the spot,are estimated with the highest
а(](:uгасу, Fоt, instartce. tlte ассuгасу о1 deterrnittatiotr
of'I"'rrrrdeI,S/N = l]0+50 is about 20 krn/s. It is bet-
tet, than 5 реrсепt fог the typical value of И of about
700 kпl/s. Тhе раrаmеtеr.rr is dеtегmiпеd quite confi-
dentl.r,. The ассuгасу of r dеtегrпiпаtiоп is essentially
iotl el,,

5. Corrclusions

We Lrave presented а tec}rnique fоr calculation of рrо-
files of eпrissiott lirres fогmеd in а non-unifoгln ассге-
ticlrr disk. Тhе геsults of calc.ulations have shоwп that
tlre atralysis оf'sресtга obtairred at diffегепt ptrases of'

l}re oгllital period alIows basic раrапTеtегs of tlre spot
(srrcl. as gеоrrrеtгiс sizes and lurninosity) to Ье esti-
rLratecl and the structure of the accretion disk to Ье

investigat,ed. We have determined that change in the
slrape оf ttre errrission line рrоfilеs with the vaгiation
clf' diffегеrlt palaпlet.eгs of the spot strorrgly clepellds

cltt tltt: azinrutlr of the spot. Т}rеrеfоrе, the necessary
coridition fol t}re accurate deteгmination of the ра-

rаmеtеrs of the spot is а know]edge of its phase arrgl",

Ву separating all sресtrа according to phases of "the
gгeatest influence" оf_аррrоргiаtе parametels we саII

sequentialiy dеtеrmiпе thеm.
we have found that:

1. AnaIysis of the S wave allows us to deterrrritlr
the рhаsе angle of the spot and its optical dept}r.

2. Тhе azimuth exterlt of tlre spot is deteгTrrined

better on azimuths < З0" +45О, while its rаdiаl ро-
sition is deterrnined Ьеttег orr azimuths > 50о,

3. The shape of the ]lrrе ргоfiIе is practic:all5l irr-

sensitive to modificatiorr in гаdiаl exteIIt of tlre spot,
Тhегеfоrе, 1Ьг rrrodelliirg t he staгt valrre оf t}ris раrаIlt-
еtег is set Ьу default (it i.ч possible to take, fог exatrr-

pIe, а typical radial extent оf а bright spot). Tlrus the

пumЬеr of free раIапlеtегs of t}re model decreases Ь1,

unity.
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