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!! WST2M31 2014 – 2018 " 1 deg2 
(Wendelstein 2m M31 survey) 

!! 2.0 m Fraunhofer (Bavaria) 
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WeCAPP: Lee, Riffeser et al. (2015ApJ...806..161L) 
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WeCAPP: Lee, Riffeser et al. (2015ApJ...806..161L) 



Period-amplitude 
relation of 
variables in 
inner 4 kpc  
of M 31. 

long-period 
variables 

25 571 variable 
point sources in 

a 16.1! " 16.6! 

WeCAPP variables: Fliri, Riffeser et al. 2006A+A...445..423F) 



WeCAPP Novae: Lee, Riffeser et al. (2012A+A...537A..43L) 



WeCAPP Novae: Lee, Riffeser et al. (2012A+A...537A..43L) 



Dark Matter 

Dark Matter 
lens 

Compact masses detectable with gravitational lens effect 
since events are rare (!<10-6) and short,one needs long term, 
continous monitoring on large fields 
Large field also helps discriminating self- vs. halo-lensing 

M31 

Milky Way 

Microlensing in M31 

!! halo-lensing: compact DM in MW & M31 halo 
!! self-lensing:  mass function in  

M31 bulge & disk 



gravitational microlensing (ML) of a point mass  
Paczynski (1986) 

1. for solar mass objects, image splitting is    
    sub-milli-arcsec’s and can not be resolved 
2. light curve is symmetric and achromatic    
3. maximum magnification depends on 

impact parameter umin 

4. timescale of the event  tE = RE(M) / vt                  



WeCAPP ML: Lee, Riffeser et al. (2015ApJ...806..161L) 



WeCAPP ML: Lee, Riffeser et al. (2015ApJ...806..161L) 
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PAndromeda Cepheids: Kodric, Riffeser et al. (2018AJ....156..130K) 
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PAndromeda Cepheids: Kodric, Riffeser et al. (2018AJ....156..130K) 



PAndromeda ML: Lee, Riffeser et al. (2012AJ....143...89L) 



PAndromeda ML: Lee, Riffeser et al. (2012AJ....143...89L) 
#19 mag 



WeCAPP ML:  
Lee, Riffeser et al. 

(2015ApJ...806..161L) 

56 ML events 
in M31 



WeCAPP ML: Lee, Riffeser et al. (2015ApJ...806..161L) 

time scale distribution 

brightness distribution 



star-bulge self lensing: no remnants 

Riffeser et al. 
2006ApJS..163..225R 
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BH-bulge lensing: only BH remnants as lenses 

Riffeser et al. 
2006ApJS..163..225R 
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PAndromeda 

09:50 distance =  770 kpc 

M32 = NGC221 

M110 
 = NGC205 

2.8 x 3.6 deg 

37 x 47 kpc 
M31 = NGC224 

WST2M31 



r i g 
F1 180 164 2 
F2 155 145 2 
F3 150 142 1 
F4 130 124 2 

r i 
F1 5586 2757 
F2 2220 2147 
F3 2205 2114 
F4 1901 1841 

11912 8859 

nights 14/12/05 - 18/08/26 (3.75 yrs) 

~ 21 000 frames (2.6 TB raw data) 

WST2M31 survey 

4 fields 



ESO Digitized Sky Survey 

px-scale = 1 arcsec/px  



WST2M31 survey 

px-scale = 0.2 arcsec/px  



WST2M31 survey 
3.5 years 

 5000 x 60 sec images 



WST2M31 survey 
40 nights  

60 sec images 



WST2M31 survey 
1 night  

195 x 60 sec images 



WST2M31 survey 
cepheid with period 20.23 days 

5000 x 60 sec images 
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