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RECENT OUTBURST OF U SCaRP II 

D. S. SHYLAJA and T. P. PRABHU 

ABSTRACT 

A pholoelllCllrlo lOin of Hp lind. photoaraphlc lpeclrum b.IWH" AA 41500· 7000 obtained during thl 1879 
oUlbur.t or the 'Iourrent novlI U 600 hive been IIludled. The ollotron dina ltv lind tM ml" of Ionized hydrooan In 
the noya .hell an Juno 2B.n U.T.'I derived from the photoelectrlo ab .. rvallanl ere N. _8.83 x 101 l'lI,a am"" and 
MHII - ~.41 x 10·7 '''pc Mo where n...c I, the dlltlnal to the novil In kpa. 

KIY word,: U 800 R,aurrenl novie-ipeouoaoopy 

1. Introduction 

U Scarpll was discovered by Pogson (1887) In 
1863 at Madres. Subsequent outbursts recorded et 
Harvard by Thomas (1940) In 1906 and 1936 heve 
Bccordad It tha atatua of B rlHlurrent nova. It eluded 
datactlon et Its minimum until Webblnk (1977) Idantl· 
fled It wllh e 19m .2 ater. Ita large emplltude of out· 
burst (-10 mag.) and fast decay ( 3 magnitude. In 
4·5 days) render It en Interesting object among the 
known recurrant novee. A detailed study of this 
object has so long bean hampered by the ebssnca of 
.pectrolooplc data. 

No spectroscopic data exist for the previous 
outburstl of U Sco. Hili 81 8/. (11179) hava reported 
IP.ctroscoplc obaarvatlonl on July 2 and July 3, 
1979 during the racant outburst, The relults thet 
we report herein ere based on a photoelectric acan 
of the HP region on June 28 and en unwldenad 
elltleas spectrum covering .I.A. 4500· 7000 on June 29, 

2. Observlltlon. 

80th the observatlona reported are obtained 
with the 102cm refleotor of Kavelur Obeervatory. 
The HP raglan (,u 4750·15280) was scanned with 
the automated spectrum loanner (8eppu, 1977) on 
June 28.77 U.T. A band pass of 25 A. wes employed 
and 58 Aql lerved al a spectrophotometric Itendard. 

The IPlctrolooplo observetlonl were obtained 
on June 29.72 ualng an objective t"namlsllon grato 
Ing Of 160 I mm- I In parallel beam anti an F/3.6 

camera equlppad with a Varo 8806 Image Int.nslfler 
tube, The relultant dispersion wSI380Amm- l , 

Wa show In Figure 1, the Instantl of thllae 
observatlonl relative to the light curve. The latter II 
obt.lned by suparposlng visual estimates of magnl
tudea during the racent outburst, published In IAU 
circulars along with the obsarvations of previoul 
outbursta by Pogson (1908) and Thomal (1940). 
The obaervetlona of Pogaon and Thoma. are ahlfted 
ao as to matoh the maxima. Tha epochl of our 
ollservatlone clearly fall at the trenlltlon from 
the "Orlan" to the "Nebular" phale, The nove had 
faded to - 12- by this time, 

The raduced photoelectrlo scan la Ihown In 
Figure 2 and I mlcrodenaltometrlc tracing of the 
Ipectrum In Figure 3, The observatlona era nolav 
due to the Intrinsic felntneas of the nova. Naver· 
thElosl Fell ,U 41124, 6018, 6169 and 5235 are seen 
In the photoelectric Bcan. Tha photographlo obler
vatlons show besidsl Ha and HP, the .u 4640·4860 
complex which Ie stronger thsn Hp. The major 
contribution to thle feature In the earlyatagelll Nil 
and 011 (Mclaughlin, 1944) while In thll later 
Itagea NIl! and em becoma l!rOflller. Hell.l.4886 
appearl blended with thll feature. Among the 
fainter IIns8 we could Identify Fell ,u 4924, 5018 
end (jB91 , NIl ,u5667 and 6710, [NIl] .l.5766, B.l 
A5S75 and [01] A8300. The line of [01] A6383 II 
not vilible due to I blemish In the fibre optic flloe 
plate of the Image tube. The spectrum compar .. 
well with the Orlan to Nebular tranlltlon atllge 
(compare with b. m-3.8 of McLaughlin, 1944), 
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Flg.2 Rlduced photo.'llot,'a .pealtum,lOIn of Ihe Hp region of 
U 800 on June 28.77 U.T. The '"I wavelenglh of H~I.nd 
F.I1 ~A 4924, 8019. B189 (RMT 41) .nd 5235 (RMT 49) .,. 
Mown, Hp .. biorptlon I. allO Indloalad. Th' horizontal boIr In 
1M lOp ,!;hI •• ,no,lndleIlOlIM bond PI" (2~A) .nd 1110 two 
vertle.1 blr.lndlc.te Ihl •• llmlllld errol' In the lIuX'. 

3. Thll Nllbular Shall of U 8co 

The photographic oburvatlona yield a half 
width at zero Inten.ltv for the Ha end HP profilea 
al 6360 km .-1 and 8S1 0 km a-I relpeotlvalv. Then 
valuel ara IIkalv to be hlghar than tha true values 
due to poor leelng, A value corrlcted for 3 aro no 
lealng agra81 with tha altlmate of 6000 km a-I 
reportad bV Hili at .1. (1979) four daya latlr. Allo 
thl photoellOlrlo Icen of June 28 Indloates an ablorp.
tlon 'eetura at-4300 km a-I (ralolutlon 1600klTlll- I ). 

Wa aBluma a valul of 6000 km I-I ai tha axplnllon 
va!oclty fnr an &ltlmltlon of tha radlul 01 the ,hln. 

The totll flux In HP enabl~1 u. to detlrmlne th
ellotron din. ltV Ind tha ma .. Qllonlz~d hydrogen In 
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the ehell. If the dlstanoe to the nova end the Intlr
stellar ab8orptlon are known. We assume I v.lull 
of Ay •• 0.6 following Webblnk (1977). The cor
rected value of flux at H{lis 4.96 x 10- 10 erg om-I 
a-I. Tha uncertainty In the determination of the 
continuum end ello In latlmatlng the correction for 
the absorption profile IImlta the aoouracy olthle 
value to within e factor of two. 

It 18 not known with certainty whether one may 
ule the eblolute magnitude-rate of decline ralatlon
ahlp IItablilhed for novaa In the 08se of reourrent 
novee too (Werner. 1976). With the eaeumptlon of 
Its validlly. Payno-Gapo hkln (1967) derlvel a valu. 
0113.6 kpo al tho diatanci to U Seo. Webblnk 
(t 977). with an Improved relation duato Piau (1978). 
obtalnl a minimum dlatanee ellimate of 22 kpo and 
a maximum one of 96 kpo. We hava evalultlld the 
eleotron denllty and the maat of Ionized hydrogen In 
the .hell puumlng both of the dl.tenoa estlml11113.6 
end 22 kpo. 

The light curve ahown In Figure 1 yilidt thl tlml 
of maximum lie June 24.06 U.T. Wllh e veloclly 01 
6COO km a-I. we obtlln the rldlu, of the eXPlndlng 
shill 81 R- I 6.4 A.U. The thloknell of. the Ihell I. 
limited by the Bound speed to I vllu. 

M - 3 at (Potlalch. 1969). 

With e value 01 10 km.- I for a (Mslllkpur. 11173). 
we obtain fiR - 0.098A.U. ThavolulTll01 thashlll 
II thus 1.108 x 1 ()fl em'. Alsuming an Immlllvity of 
.H~-1.22 II 10-2& erg. om-· ,-I for T.-tot 'K 
(Kaplan and Plkelner. 1970). In thl Ixpr ... lon lor 
N. namely. 

N,I - 4". FH, rtf ('H~ V) 

we obtlln 

N. - 6.63 x 101 r ... om-s 

wherl r ... II the dl.tanol to the novi In kpo. At 
dlstanoes of 13.~· kpo end 22 kpII thl vllue. IIf 
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Tabla 1 

Oblerved and derived parameterl of U Sea. 

19711 June 2B.77 : 

Corrected HP flux F.- 4.96 X 10-10 erg I em-i I-I 

Eleotron c1ensl1y N. - 6.63 x 1 ()II r.p< cm- I 

- 9.02 x lOs em-I (r ... -13.6) 
- 14.6 x loa cmos (r ... -22) 

Maea of Ionized 
Hydrogen Man ~ 4.41 X 10-' r ... M0 

- 6.00 x 10-' M0 (r, .. -13.6) 
- 9.70 X 10-1 M0 (r, .. - 22) 

1979 June 28.72 : 

Equlv.lent width 
ofHa - 666 I. 

HP - 222J. 

Half width It zaro 
Intenlltv (Mean of 
Ha Ind HP) - 6000 kms- I 

electron denllty would be 9.02 x 10' om-' Ind 
1.46 x 10' • cmos relpectlvely. 

We may proceed to obteln the milS 01 tho 
Ionized hydrogen In tha ahell. ASlumlng that thare 
Ire 1.4 ellotronl per hydrogen atom (Potteach, 
1968) we obtain, 

M." - ".41 x 10-' r ... M0 

whare r .... II again the dlltanca In kpo. For the two 
valule of r~ •• one obtllna the measos SI 6.00 x 10-. 
M0 (r, .. - 13.6) and 9.70xl0-' M0 (r •• ,.,22). 

The photographlo observatlone yield a vllue of 
WHatwHp - 2.6. for tha ratio 01 tha equlvalant 
width. In Ha Ind Hp. Thll velue agre •• with the 
observatlone of other novae. Since the continua of 
novaa Increase, In general, steeply to the red, the 
actual retia of fluxes In Ha and HP would be much 
higher than thele valuee. 

The observed and derlvad par&metere for U Sao 
are listed In Table 1. 

4. Concluelone 

The spectrum of U Sco ae observed by us 
compares well with the synthetic spectrum !=If e 
typical nova (McLaughlin, 1944) 4'" below the maxi
mum. The electron denalty and the maes 01 tha 
Ionized hydrogan also agree weil wl1h the valuel lor 
a typical nova within tha uncertalntlel of tha cn.
tance estimates. 
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