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� Finding and Identifying Stars!

� Picture Coefficients

� Discovering that stars vary in Brightness!

� Periodograms and Phase Plots

� Dip Hunting

� Hot Worlds- finding two transient events

� A few favourite light curves



This is about 
0.25% of an 
image and 
contains 
about a 1000 
identifiable 
objects



Having identified 15 stars an 

equation can be solved:

ra = (a1) +(a2 x )+(a3 y) +(a4 x
2 )     

+(a5 xy)+(a6 y
2)+ (a7x

3)+(a8 x
2y)   

+(a9 xy2 )+(a10 y
3)+(a11x

4)+(a12 x
3y) 

+(a13 x
2y2)+(a14 xy3)+(a15 y

4)



x = (b1) +(b2 .ra )+(b3 .dec)+(b4 .ra2 ) 

+(b5 .ra.dec) +(b6 dec2)+ (b7ra3)  

+ (b8 ra2.dec)+(b9 ra.dec2 )

+(b10 dec3)+(b11ra4)+(b12 ra3.dec)      

+(b13 ra2.dec2) +(b14 ra.dec3)+(b15 dec4)

For ra and dec in x and y and for x and y in ra and dec



� So any point in every image has a known ra
and dec and any ra and dec can be given an x 
and y in any image- so objects, even if not 
visible in a single image can be located

� This was a real highlight- I found looking  in 
Vizier this year that my image contained 4 
quasars, 5 pulsars and 4 Xray stars. 

� I found all the quasars, none of the pulsars and 
two of the Xray Stars I had as variables
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� Simple but CPU intensive

� Simply chop the data into equal intervals of time

� Overlay all the choppings, add,  look for pattern

� Do this for 30,000 time intervals

� Repeat for every star

� About two weeks CPU on 2009 desktop

� About 350 new variables were found

� The result for one star may be:



The period is the same to 4 

places in 2007 and 2004, 

0.36371d or 2.7494c/d













Dip width=0.081  Depth =0.057  P=2.7501
IF:  Tc= 6030, G0  m1= 1.1 M☼ r 1= 1.05 R☼

Then:  r1+r2=2.24   r2=2.3Rj Rorb=8.9 ☼ m2 ≈0.16 M☼ M3/4
So, probably a red dwarf companion  but may just be a well inflated hot Jupiter
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If we take this curve at face value then the peak is at 

.5268 so 1/e is at .5356, .0088d or 12.7 mins. 

Unless the peak was really at .5266 and 400 then the 

time constant is 11.5 mins

It brightens by 2.6 magnitudes in  a little under 90 

seconds

This flare happened on  18th

September 2003 at 38 minutes 
past midnight.  My 7th night of 
collecting data so I hope I may 
have caught another flareup in 
one of the remaining 200 nights.

Av before 

SO 24.8 adu

York  VSS June 2014
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Taking the peak (at 
.5274) at face value the 
time constant is 16.3 
minutes

USNO 1350 13647345
B,R= 18.8 16.4

York VSS June 2014

270-4583- 3.07 mag
Risetime ≈110sec



� Fastest

� Slowest

� Prettiest

� Biggest

� Most Sinusoidal

� A small group

� Very interesting!









The 5 year plot shows a change of six 

magnitudes. The downslopes are almost 

perfectly linear. The upslope has a well 

defined kink in the two we can see.



Need modern plots
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Star p00057- 45mmag

Astronomer Sept 2013

This system is triple, the larger of this pair is one of a visual double 0.2”-0.3” sep

Star SWp057 - HD33543  -WDS 05129+4136A ---period guess 400-1000 yrs

best fit  1.5138879 days
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