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Oph: 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of Recurrent 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Iden<fica<on Criteria 



Iden<fying Recurrent Novae (RNe) 

  White dwarf (WD) accretor, 
non‐degenerate donor star 

  Thermonuclear runaway on 
the WD surface 

  Mul<ple outbursts within a 
given century 

  High mass WD 

  Fast accre<on rate 

D. Hardy/AstroArt 

MWD ! 1.3M!

Ṁ ! 10−7M" yr−1



Mo<va<on: Hidden RNe 

ShaRer 2002 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FIGURE 2. Observed and Model Number Counts of Novae. Left panel: the observed number counts
(filled circles) for the 101 yr period from 1900-2000 are plotted as a function of limiting magnitude. The

solid line shows the expected increase in the number counts for the model described in the text (the bulge
and disk contributions to the model are also shown separately). Right Panel: Same as for left panel except

that the model assumes differing absolute magnitudes for the bulge and disk novae.

in a more complicated Galactic density distribution that can be characterized by separate
disk and spheroidal bulge components.

In order to model the nova rate distribution in the Galaxy, I have adopted the two
component model of Bahcall & Soneira [13]. The model assumes that the stellar density
in the disk component has an exponential dependence on distance from the Galactic
center and on the distance from the Galactic plane, and that the bulge component follows
a standard de Vaucouleurs [14] luminosity profile. Following Bahcall & Soneira, we
have for the disk component:

pd oc exp[-(z/hz) - (x-r^/hr], (1)

where z is the distance perpendicular to the Galactic plane, x is the distance from the
Galactic center in the plane of the Galaxy, r0 is the distance from the Sun to the Galactic
center (assumed to be 8 kpc), and hz and hr are the scale lengths for the exponential
distributions of novae perpendicular and parallel to the Galactic plane, respectively.
Following Bahcall & Soneira we take hr = 3.5 kpc for the radial scale length and
adopt Duerbeck's [15] value of hz = 125 pc for the scale height of classical novae in
the Galactic disk. And for the bulge component, we have:

exp[-7.669(r/re)
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OBSERVED 

PREDICTED  Only 10% of nova 
erup<ons are observed! 

Not only are we missing 
classical nova erup<ons, 
but we are missing a 
significant number of 
second erup<ons of RNe. 



Small Nova 
Outbursts 

Low‐amplitude erup<ons 

Loca<on on Duerbeck 
Amplitude/t3 plot 

RN Candidates 
HR Lyr 

V1330 Cyg 
V2487 Oph 
V697 Sco 
V723 Sco 
V838 Her 
V868 Cen 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Evolved Donor 
Stars 

Long orbital period 

Infrared excess in 
quiescence 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RN Candidates 
(Long Period) 

CP Cru 
GK Per 
X Ser 

V1017 Sgr 
V723 Cas 
V841 Oph 

RN Candidates 
(IR Colors) 
CK Vul 
DN Gem 
GR Sgr 

V1172 Sgr 
V723 Sco 
V732 Sgr 

78% of RNe have Porb > 0.6 days 
 but only 

22% of CNe have Porb > 0.3 days 



Spectral 
CharacterisVcs 

High expansion veloci<es 

High excita<on lines in 
outburst 

RN Candidates 
DE Cir 

V1142 Sco 
V1819 Cyg 
V2275 Cyg 
V2487 Oph 
V2573 Oph 
V4739 Sgr 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FWHM= 
5400 km/s 

V394 CrA 

100% of RNe have FWHM Hα > 2000 km/s 
45% of CNe do 

100% of RNe have high excita<on lines 
14% of CNe do 

Sekiguchi 1989 



Candidate Summary 



Where to Look? 

Harvard College Observatory 
>500,000 plates 

1880s – 1953 and 1968 – 1989  
Limi<ng mag ≈ 18 

Sonneberg Observatory 
>300,000 plates 

1923 – present, mostly Northern 
Limi<ng mag ≈ 18 



First Test: V2487 Oph 

  Nova Oph 1998 
 Mwd and LC Shape 
(Hachisu & Kato 2002) 

  Amplitude = 8.2 mag 

  t3 = 8 days 
  FWHM of Hα = 10,000 km/s 
(Lynch et al. 2000) 

  He II lines observed 
(Lynch et al. 2000) 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Previous Erup<on – 20 June 1900 

E 

N 

30’ x 60’ 



Discovery Efficiency 

Efficiency =
365− (SG− tvis)− 4× (LG− tvis)

365

Average Discovery 
Efficiency = 30% 

Recurrence Time as 
short as 18 years 

Next erup<on as 
soon as 2016! 

AAVSO 
ASAS‐3 
Sonneberg 
Harvard 



Summary 

  Low discovery efficiencies lead to missed erup<ons 
 Many RNe are likely masquerading as CNe 

 We can iden<fy strong RN candidates and search for 
previous erup<ons 

  V2487 Oph was our first test of this method, and it was 
successful 

  The next erup<on of V2487 Oph could be as soon as 2016 


