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What?

● Looked for tidal streams around galaxies in SDSS
● Sloan Digital Sky Survey uses a 2.5m telescope to scan the northern                 
  hemisphere

● Located at Apache Point 
  Observatory in New Mexico, USA

● Uses drift scaning, which limits
  exposure time to ~54 seconds

● Last datarelease, DR7, 
  covers 45,000 square degrees

The SDSS telescope in preperation for an observing night
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● Tidal streams are made of debris from disrupted dwarf galaxies 
● Dwarfs in the vicinity of host galaxy are subject to tidal forces and dynamical  
  friction
● Simulations (e.g. Johnston et al.¹) predict streams and other features
● Predicted surface brightness between 
  23 and 38 mag / arcsec²
● Lifetime of a stream is predicted
 to be around 1 Gyr before it

  falls into host galaxy (of course
  depending on the dwarf properties)

Simulations of tidal disruptions by Johnston et al. (2008)

¹Johnston, K. V., Bullock, J. S., Sharma, S., et al. 2008, Tracing Galaxy Formation with Stellar Halos. II. Relating 
Substructure in Phase and Abundance Space to Accretion Histories, The Astrophysical Journal, 689, 936

What?
...continued
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Why?

● Within the ΛCDM paradigm Bottom-Up Model of galactic evolution predicts      
  mergings from small progenitors to large galaxies

● Cosmological simulations suggest that remnants of this evolutionary process   
  are still around in the form of dwarf galaxies which are not yet completely       
  accreted

●           Can test predictions of the cosmological model

● Since streams penetrate Dark Matter halo, it can be analyzed
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How?
The input sample

● To find tidal streams around a galaxy, one would prefer edge-on galaxies, since 
  there the interfering surface of the galaxy itself is on its lowest  inclination→

● Predictions suggest, that the best chance of finding streams, are for spiral      
  galaxies, since ellipticals should have accreted their dwarfs  morphology→

● Due to observation limits, the galaxies should not be very far away  size→

● Sample by Lütticke et al.² Provides same selection criteria, so it served as an   
  input sample

● Out of ~ 1300 galaxies, 474 were found in SDSS and were then downloaded      
  and processed
²Lütticke, R., Dettmar, R., & Pohlen, M. 2000, Box- and peanut-shaped bulges. I. Statistics, Astronomy and 
Astrophysics Supplement, 405
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How?
Processing...

● Since g', r' and i' have highest system response, 
  those bands were downloaded and mosaiced, 
  typically several fields per object
● G', r' and i' images were stacked to enhance SNR
● To make the visual inspection easier, SExtractor 
  was used to remove stars and leave galaxy alone
● Resulting image was blurred using a Gaussian filter
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How?
Is it working?

● Method was tested on already known tidal streams

left: NGC5907 by Martienz-
Delgado et al., right: 
Processed SDSS image

top: Tidal tail at NGC 3628 
by Steve Mandel, bottom: 
Processed SDSS image

left: Stream at M104 by 
David Malin, right: 
Processed SDSS image

left: Stream at NGC4013 by Martienz-Delgado et al., 
right: Processed SDSS image

● Stream at NGC 4013 is not clearly visible! 
● Still 75% success rate!
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Results
Some numbers

● Out of 474 galaxies, 91 faint features were 
  detected
● In addition, 35 coincidentally found galaxies
  showed faint features
● 41 (30+11) showed clear stream-like structures. 
  remaining detections are either related to 
  possible disc disturbances, are in a group or 
  cluster, or have an 
  unclear origin
● Morphology distribution
  is similar to input sample
  especially for spirals

Class distribution of resulting sample

Morphology distribution of input sample Morphology distribution of stream sample
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Results
Some images

NGC 3509 NGC 4684 NGC 7711 NGC 6239

UGC 240 PGC 1421380
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Results
Verifications

NGC 6239. Left: SDSS, right: HST

PGC1421380. Left: SDSS, right: HST NGC 3509. Left: SDSS, right: Monet North

NGC 4126. Left: Image by Martinez-Delgado et al. ¹, right: SDSS

¹Martinez-Delgado, D., Gabany, R. J., Crawford, K., et al. 2010, Stellar Tidal Streams in Spiral Galaxies of the Local 
Volume: A Pilot Survey with Modest Aperture Telescopes, ArXiv e-prints
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Results
Verifications

Observations of NGC 7711...

… by SDSS, 2.5m … by Calar Alto Observatory, 2.2m

… with my own telescope, 0.25m
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Summary and Conclusions
… and what the future will bring

It was showed...

● Altough SDSS has short integration times, it is deep enough to show tidal        
  streams if g',r' and i' are stacked and processed
● Out of 474 galaxies, 126 (91 +35) showed faint features
● 41 (30+11) clear stream-like features were found
● Some of these streams are indepently verifyed

● Streams in apparently different stages of accretion were found
● Statistical result shows that no spiral type is prefered     
● Justifies expanding analysis to wider sample of galaxies
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In the near future...
 

● Deep observations and spectra were obtained by CAHA for NGC 7711 and will   
  be analyzed soon

● To increase statistics, the RC3 catalog is beeing aquired from SDSS and will    
  be analyzed for tidal streams

● More deep observations of other galaxies will be done at CAHA

Thank you for your attention

In the near future


