
Hanny’s Voorwerp 

and the rise of  

the digital amateur 

astronomer 



The revolutions 

•! Telescope control and tracking 

•! Solid-state digital imagers 

•! Image-processing software 

•! Online data compilations 

•! Fast networks and Web 1.0 and 2.0 

•! This isn’t necessarily what amateur 

astronomy is all about, but sure is cool 

for those who want to go this way 



Digital detectors are really 

sensitive and stable 
Digital detectors: really 

sensitive and stable 



M13 
M19 

M28 M55 

These on a night when only five stars were visible… 



Difficult visual targets 

become easy even from 

light-polluted areas 



Follow exploding 

supernovae… 



Puckett Observatory (North Georgia) international SN search 

2006cd 2006cf 

2006cm 
2006cq 

(courtesy Tim Puckett) 



Track variable stars – build on the AAVSO 

(et al.) history spanning a century, now with 

new reach and precision. Pulsating white 

dwarfs changing pitch as they cool, Cepheid 

variables, eclipsing binary stars which 

transfer mass, dwarf novae, flaring red 

dwarfs, spotted stars… 

Example: citizensky.org is tracking the 27-

year eclipsing binary ! Aurigae, whose cooler 

member is verrrry strange and too bright for 

observatory instruments. 



Archived by aavso.org 

UX Ursae Majoris 

Cataclysmic eclipsing binary 

White dwarf+red dwarf 
(Brandon Atkins, UA undergrad) 

4.8-hour orbital period 



Discover and confirm extrasolar 

planets – via transits and gravitational 

lensing. One amateur team used a 
16” telescope and fiber-optic 

spectrograph to measure the Doppler 

signature of the hot Jupiter orbiting " 

Bootis. No one in the world was 

doing that before 1995. 

(Background: NASA/JPL) 



HD 189733 
Dumbbell Nebula M27 



TrES-1 (Arto Oksanen) 

(Figure: McCullough et 

al. ApJ 2006) 

Transit variations 





Redshift of Seyfert galaxy NGC 

4151 compared to nearby nebula 

NGC 2392 (16” telescope) 



1956 

2006 

Barnard’s Star 



Help save the 

Earth! Track 

potentially 

hazardous 

asteroids. 



Help save the 

Earth! Track 

potentially 

hazardous 

asteroids. 

You are here 



(Tom Gwilym) 

Follow spacecraft; annoy 

some of the folks in blue suits 



(Ralf Vandebergh, NL) 

25-cm reflector 



Tidal disruption history of NGC 5907 

R. Jay GaBany 

50-cm telescope 



Donald Parker/Sky and Telescope 

Wes Higgins, Oklahoma 

Eric Ng, Hong Kong Mike Salway, Australia 

High-speed planetary imaging 

Webcams rule! 

Lots of short exposures catch a 

few moments of calm air 
Image registration and stacking 

Sharpening: filters, wavelets… 



Anthony Wesley’s “Bird Strike” impact spot,  

HST WFC3, 23 July 2009 



Open-source image 

processing 

•! Telescopic data – Hubble, ground-based 

•! Mars Exploration Rovers Spirit and 

Opportunity (help the rover drivers!) 

•! Cassini/Huygens at Saturn 

•! Phoenix team shout-out 

•! Archives – planetary dumpster diving 



Process data from Hubble, La Palma, Mauna Kea… 

FITS format and the FITS Liberator Photoshop plugin 

FITS = Flexible Image Transport System. Internationally 

standardized binary format for multidimensional arrays and 

header (meta)data, dating to 1978. The standard for 
archiving from all NASA astronomy missions, all major 

ground-based observatories, can be written by amateur 

CCD software. Crack this format and you have the riches of 

Hubble, La Palma, ESO, GALEX, Chandra… at your 

fingertips. 





Shadow transit of Despina over Neptune – found in Voyager 

2 data 20 years later by amateur and philosopher Ted Stryk 



SOHO comets – 

1674 and 

counting. Now 
twin STEREO 

spacecraft have 

taken over 



Discover quasars by the thousands by collating sources in 

existing optical/radio/X-ray survey data. For extra credit, 

publish before some professional observing teams. (Eric 
Flesch, quasars.org) 

000000.0-000158 Q 18.1 19.4 p - - Q 2357-003A 1.560  

000000.6+321230 R 12.2 16.0 p 2 2 0 92 0 8 NVSS J000000.1+321233 4  

000000.6-200446 R (20.7)22.5 x 1 6 36 0 58 NVSS J000000.2-200448 4  

000000.9-200447 X 18.7 20.3 pv 1 1 3 64 0 33 1RXS J000000.9-200444 157  

000001.0+012416 R 20.3(22.3) 1 x 0 96 4 0 FIRSTJ000001.0+012415 1  

000001.3-063114 R 18.6 21.1 1 1 0 95 0 5 NVSS J000001.4-063113 3  

000001.3-020200 QR 19.7 21.0 p - - FIRST J00000-0202 61 12 11 16 1.356  

000001.4-303627 Q 19.0 19.9 p - 2 2QZ J000001.3-303627 1.143  

000001.5+321247 X 19.1(21.8)p - x 14 32 3 51 1RXS J000001.3+321247 120  

000001.6-092940 GR 17.3 19.8 p 1 1 SDSS J000001.5-092940 2 98 0 0 0.191  

000002.0-152435 R 16.7 19.1 p 1 1 2 91 0 7 NVSS J000001.9-152435 10  

000002.1+155254 GR 11.1 11.4 p 1 1 CGCG 456-13 0 65 2 33 0.020 NVSS  3  

000002.2-093136 GR 19.2 22.9 1 2 SDSS J000002.1-093136 0 99 0 1 0.466  





The ancestral pub 

of Galaxy Zoo 

Zookeeper Chris 

and the 

astronomers of 
the Round Table 





0.014% of Zoo volunteers* 
*and a few Zookeepers 



Galaxy Zoo’s greatest hits so far 

•! Blue ellipticals 

•! Red spirals 

•! Brains are biased, not galaxies 

•! Correlation of galaxy spins and history 

•! Green peas (participant-initiated!) 

•! Hanny’s Voorwerp (participant discovery) 

•! Dust statistics (forum science) 



Holwerda et al. 2009 











Q 



X 



Deep 





“Mitch’s Mystery Star” AKA 

SDSS J091621.35+254028.3 

Obituary of a planetary system? 

1957                               2001                               2010 

Palomar Sky Survey      Sloan digital survey        SARA remote 1m 





SARA remote 0.9m 

BVR 



WHT 

Jarvis/Smith 

Jan. 2008 
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In progress from Bill’s den: 

Dead Quasar Survey 
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Zooites can look for these! 

•! Finds from forum (recovered known ones) 

•! Specific call for more on forum/blog 

•! Targeted hunt: examine everything from 

Veron-Cetty/Veron AGN catalog at z<0.1, 

everything with ~appropriate line ratios from 

SDSS. 16,000 galaxies, >10 views each. At 

least 3 people looked at all of them within a 

month! >100 candidates for spectroscopy. 











The limits are no 

longer in hardware, 

nor software, but in 

wetware. This is just 

as true for 

professionals… 



It’s a big Universe out there! 



It’s a big Universe out there! 

….but all together we can grok more of it. 



It’s a big Universe out there! 

….but all together we can grok more of it. 
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Special thanks to: 

Ian Mclenahan - Michael Forrest 

Scott Schell - Chris Dackombe 

Henri Kerko - Stuart Simpson 

 Lea Lindstrom - Pierre Rhéaume 

Jason M George - T.C. Johnston 

plus 250,000 others 



Where can I start? 

•! www.stsci.edu 

•! SOHO data: http://

sohowww.nascom.nasa.gov/data/ 

•! skyview.gsfc.nasa.gov 

•! Minor Planet Center: http://cfa-
www.harvard.edu/iau/mpc.html 

•! www.sbig.com 

•! registax.astronomy.net 

•! quasars.org 

•! Puckett Observatory – 

www.cometwatch.com 

•! unmannedspaceflight.com 

•! aavso.org 

•! www.galaxyzoo.org 

•! www.citizensky.org 

•! transitsearch.org 


