


� Fred Bruenjes

� Electrical Engineer by training, owner of 

Moonglow Technologies

Main product is All Sky Cam, see the entire � Main product is All Sky Cam, see the entire 

sky in one image



� Halley’s Comet 1986 apparition launched my 

interest in astronomy

� Always wanted to discover one of my own

Never had quite the right combination of � Never had quite the right combination of 

equipment and time



� Founded by Vic Winter

� Outreach to public, schools, third world 

countries

With David Levy’s cooperation, Meade � With David Levy’s cooperation, Meade 

donated 14” LX200GPS to Stargarden for 

purpose of comet hunting in southern sky.

� After Vic passed away, scope went unused.

� Hey, I should get it going!



� Where to look?

� What camera to use?







� Want a wide field of view

� Want to move from field to field as quickly as 

possible

Want as faint a limiting magnitude as � Want as faint a limiting magnitude as 

possible



� Meade LX200GPS 14” Schmidt-Cass

� Starizona Hyperstar M14 – F/2.0 focal reducer

� Canon 5D DSLR camera, modified by Hutech

to remove IR cut filterto remove IR cut filter

� Custom electronics in LX200 to reduce slew 

time

� Custom software to choose search fields & 

download while slewing











� Linear: 60 Deg²/hr to magnitude 22

� NEAT: 50 Deg²/hr to magnitude 20

� Catalina: 80 Deg²/hr to magnitude 20

Levy: 78 Deg²/hr to magnitude 17� Levy: 78 Deg²/hr to magnitude 17

� Me: 270 Deg²/hr to magnitude 16



� Verify it’s real, it moves, it’s not already 

known

� If you have an MPC observatory code, submit 

measurements to the MPC, it will be put on measurements to the MPC, it will be put on 

the NEOCP and hammered

� Otherwise contact the Central Bureau for 

Astronomical Telegrams







� Discovered March 14th, 2009

� TWO DAYS EARLIER!!!!!!











� I got the system running

� Came back an hour later and camera had 

locked up

First set of images was wasted!� First set of images was wasted!

� Really wanted to quit now, but “you can’t find 

if you don’t look”.



� Let it run for 2 hours until moonlight was just 

too much

� Started processing images and blinking them 

in Pinpointin Pinpoint









� Already known comet?  Nope, nothing known 

at that location.

� Residual bulk image?  Nope, not located at 

same x/y position.same x/y position.

� Distant manmade satellite?  Nope.

� Asteroid now showing cometary activity?  

Nope, all asteroids in this region moving 

eastward.  Rocks don’t make U-turns.

� Internal reflection of Jupiter?  Could be.





� 7pm: 1h 55m 30s +18d 3' 40"

� 9:30pm:1h 55m 0s +18d 2' 33"

















� Whizzed right past Earth, only 0.19 AU away 

on January 27th, but was not seen

� Earth orbit intersection distance of 0.052 AU 

(< 0.050 qualifies as NEO)(< 0.050 qualifies as NEO)

� Retrograde inclination


















