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superwasp
www.superwasp.org

currently 5 cameras, each with

11 cm aperture 200mm f1/8 telephoto lens

7.8x7.8 deg FOV

plate scale 13.7”/pixel

dozen fields monitored for several months for 
>=6 h / night with sampling time <= 8 min



motivation

100’s of candidates expected per season

cannot possibly follow all spectroscopically

lots of information already available in public 
archives as target stars are bright (V=8-13)

need a means of automatically rating 
candidates for follow-up



the archive

enormous data volumes (20TB/yr from 2006)

3 components: images, photometry, catalogue

photometry stored so as to allow 

frequent increments (new data)

rapid extraction of individual LCs

 sky tiles (10000 stars), 1 file / tile / night

allows upload of high level information (tables of 
particular types of objects)



basic strategy

The SuperWASP archive contains images, light curves & tables

Each time a transit search is performed the resulting candidate list is 
uploaded to the archive

“Metascript” acting on archive extracts candidate list

calls subscripts to perform individual  diagnostics, returning 
“metrics” + graphic output

creates individual candidate webpages with plots / result of the 
various diagnostics

combines indvidual metric and produces summary page with 
priority ranked table & links to individual candidate pages

webpages stored in archive

Need user feedback mecanism & tracking of follow-up obs



what the master table may look like:
example from the ROBONET project (Dan Bramich)



subscripts - stars

assess degree of contamination in aperture 

→ produce list of potential primary stars (using Tycho2, USNO2.0, 
2MASS) taking into account flux ratios 

SuperWASP image             DSS image

A
BC

EF

D



subscripts - stars

assess degree of contamination in aperture 

extract info on targets from public archives 

colours

proper motions (high proper motion -> more likely 
dwarf)

compute likely radius of primary star(s) from colours



subscripts - stars



subscripts - lightcurves

refined light curve analysis

flag: transits last whole nights, single events...

refined transit fit using stellar parameters 



account for light from all stars in PSF,
try each potential primary 1 by 1



subscripts - lightcurves

refined light curve analysis

flag: transits last whole nights, single events...

refined transit fit using stellar parameters

also do stellar eclipse fit

several options under study:
- match against library of simulated EB light curves

- simple model with double sine + triangular / rectangular eclipses



subscripts - lightcurves

refined light curve analysis

flag: transits last whole nights, single events...

refined transit fit using stellar parameters

also do stellar eclipse fit

several options under study:
- match against library of simulated EB light curves

- simple model with double sine + triangular / rectangular eclipses
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Figure 8. Eclipsing binaries exhibiting ellipsoidal variations and heating effects.

imum companion radius with b = 0 and Rc/R∗ = 0.373) to
0.227R! (b = 0.92 and Rc/R∗ = 0.600). This is due to the
fact that the predicted period is less than 1.10 d for these values of

b. This demonstrates that the transiting planet model is inconsistent
with our observational data for this star, and hence a stellar com-

panion is favoured. We have classified this system as an eclipsing

binary.

6.7 INT-7789-TR-1

TR-1 exhibits one poorly sampled partially observed eclipse during

the 1999-07 run and one well sampled fully observed eclipse of

depth 0.07 mag and duration 6.0 h in the 2000-09 run (Fig. 12b),

and as a result we were unable to determine a period for the system.

The star has r′ ≈ 20.70 mag and r′ − i′ ≈ 0.63 mag from which
we derive a 0.87M! late G star primary that lies far behind the

cluster (d = 7.3kpc). A central transit fit to the 2000-09 data yields
a minimum companion radius of 0.188R! from which we cannot

rule out the transiting planet model.

Analysing the single eclipse in the 2000-09 run using the same

method as for EB-21 in Section 6.6 yields a predicted period of

7.0 d for b = 0 that increases rapidly with increasing values of b.
In fact χ2

fold = χ2

ecl for all b > 0.09. Fig. 12a shows a plot of
χ2

ecl versus Rc/R∗ (dashed line) for b = 0 (Rc/R∗ = 0.223) to
b = 1.13 (Rc/R∗ = 0.500). The minimum value of χ2

ecl obtained

is χ2

ecl = 925.0 corresponding to Rc/R∗ = 0.500, and this is
marked on Fig. 12a as a horizontal shorter dashed line, along with

the chi squared values χ2

ecl = 925.0+1.0 and χ2

ecl = 925.0+4.0
corresponding to the 1 and 2σ confidence levels.

One can see from Fig. 12a that Rc/R∗ ≥ 0.243 with a 1σ
confidence. This is equivalent to stating that Rc ≥ 0.205R! with

a 1σ confidence. As a result, we can only rule out the transiting

planet model for this transit candidate at the 1σ level and therefore
further observations are required to confirm the conclusion that this

system is an eclipsing binary. Fig. 12b shows a plot of the solu-

tion corresponding to the minimum value of χ2

ecl along with the

lightcurve data for the night on which the eclipse occurs. This solu-

tion predicts a period of 58±12 d and an inclination of 89.1±0.3◦.
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Figure 10. EB-16, EB-17 and EB-18.

c© 2004 RAS, MNRAS 000, 1–21

St Andrews open cluster planet search
Bramich et al. (2005)

A Survey for Planetary Transits in the Field of NGC 7789 19

 85

 86

 87

 88

 89

 90

 0.2  0.21  0.22  0.23  0.24  0.25  0.26  0.27

O
rb

it
a
l 
In

c
lin

a
ti
o
n
 (

d
e
g
re

e
s
)

Secondary Star To Primary Star Radius Ratio

(a) TR-3 - CM - 2000-09

 83.1

 83.2

 83.3

 83.4

 83.5

 83.6

 83.7

 83.8

 83.9

 0.8  0.85  0.9  0.95  1  1.05

O
rb

it
a
l 
In

c
lin

a
ti
o
n
 (

d
e
g
re

e
s
)

Secondary Star To Primary Star Radius Ratio

(b) TR-3 - CM - 2000-09

 19.5

 19.55

 19.6

 19.65

 19.7
-0.2  0  0.2  0.4  0.6  0.8  1  1.2

r’
 M

a
g
n
it
u
d
e

Phase

t0 (days): 2451800.6204
Period (days): 1.2430

(c) TR-3 - PL, BL & Eclipsing Binary Fit - 2000-09

 19.5

 19.55

 19.6

 19.65

 19.7
-0.2  0  0.2  0.4  0.6  0.8  1  1.2

r’
 M

a
g
n
it
u
d
e

Phase

t0 (days): 2451800.6201
Period (days): 2.4867

(d) TR-3 - PL, BL & Eclipsing Binary Fit - 2000-09

 19.5

 19.55

 19.6

 19.65

 19.7
 0.4  0.42  0.44  0.46  0.48  0.5  0.52  0.54  0.56  0.58  0.6

r’
 M

a
g
n
it
u
d
e

Phase

t0 (days): 2451800.6204
Period (days): 1.2430

(e) TR-3 - CPL & Eclipsing Binary Fit - 2000-09

 19.5

 19.55

 19.6

 19.65

 19.7
 0.44  0.46  0.48  0.5  0.52  0.54  0.56

r’
 M

a
g
n
it
u
d
e

Phase

t0 (days): 2451800.6201
Period (days): 2.4867

(f) TR-3 - CPL & Eclipsing Binary Fit - 2000-09

 19.5

 19.55

 19.6

 19.65

 19.7
-0.1 -0.05  0  0.05  0.1

r’
 M

a
g
n
it
u
d
e

Phase

t0 (days): 2451800.6204
Period (days): 1.2430

(g) TR-3 - CPL & Eclipsing Binary Fit - 2000-09

 19.5

 19.55

 19.6

 19.65

 19.7
-0.06 -0.04 -0.02  0  0.02  0.04  0.06

r’
 M

a
g
n
it
u
d
e

Phase

t0 (days): 2451800.6201
Period (days): 2.4867

(h) TR-3 - CPL & Eclipsing Binary Fit - 2000-09

Figure 13. Eclipsing binary fits for TR-3.
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subscripts - lightcurves

refined light curve analysis

flag: transits last whole nights, single events...

refined transit fit using stellar parameters

also do stellar eclipse fit

several options under study:
- match against library of simulated EB light curves

- simple model with double sine + triangular / rectangular eclipses
- neural networks trained on observed or simulated light EB curves



subscripts - lightcurves

refined light curve analysis

flag: transits last whole nights, single events...

refined transit fit using stellar parameters

also do stellar eclipse fit

which fits best, transit or eclipse?



conclusion

scripts take input from the archive and output 
(ranked list of candiates) is stored in archive

regular updates (each time new candidates added)

status:

strategy agreed

jobs being distributed

aim for working system by end of summer


