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The Ursa Major Arc
NASA’s GALEX (Galaxy Evolution Explorer) 

All-Sky Imaging Survey
Far Ultraviolet (130-180 nm) and Near Ultraviolet (170-280 nm)

and
H! (656 nm) emission: MDW (Mittelman-di Cicco-Walker) survey 
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DISCOVERY

Figure 1 —McCullough & Benjamin (2001)

“For reasonable interstellar parameters, the filament described in this paper could 
produce a Faraday depolarization.” 
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BASIC 
CHARACTERISTICS
• Arc Length:  30 degrees

• Direction: (l,b)=(115o.4, 30o.7) to
(147o.7,43o.5)

• Multiple arclets

• Arc Center: (l,b)=(107o.7, 60o.0)

• Arc Radius:  29o.28±0o.23 (0.8%)
±0o.16 (0.6%)

•Thickness: 0.3 to ~1 arcminute

Other large arcs found in GALEX 
AIS (B,C), but not common. 
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Source of ultraviolet emission:  “Two-photon emission” from hydrogen gas 



Comparable large angular-scale old supernova remnants 
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What is it?  A old, very nearby supernova remant

SNR Ref L B D X-rays Notes

Antlia McCullough et al 2002 276.5 +19.0 24o Yes Discovered in H!

G70.0-21.5 Fesen et al 2015
Raymond et al 2020

70.0 –21.5 8o Yes Discovered in  H!
vshock~100 km/s?

G353-34 Testori et al 2008 353.0 –34.0 10o No Discovered in radio 
synchrotron
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Origin & Implications
Ursa Major “Circle”

• 2681 square degrees;  
Nearly a third of sky 
above b=30o

• Explosion may have 
contributed to  “Local 
Chimney” (Welsh et al 
1999)

• May have created 
low density windows to 
look out of our Galaxy  
LH=Lockman Hole
GS=Groth Strip

• Draco cloud 
(d=481±50 pc) interior to 
bubble?  If so, RUMa>300 
light years and distance 
to center > 600 light 
years. 
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Miville-Deschenes et al (2017)
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CONCLUSIONS
• The 2.5 degree “straight and narrow filament” of 
2001 was less straight than we thought!  It’s a 30o long 
curved shock front. 

• Evidence for 60o diameter, old supernova remnant 
covering nearly one third of the northern sky above 
b=30o. This is larger (in angle) than the previous record 
holder (Antlia SNR) by a factor of three, and four times 
larger than Cygnus Loop, Vela SNR, 

• Age/distance of explosion uncertain, but current 
estimate is ~100,000 yr and 600 light-years away.  

• Probably related to interstellar windows in this 
direction. It may help us understand the structure of 
the interstellar medium above the Sun (over a 
significant fraction of the sky).  
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Modified version of Alaska state flag
(Position of arc is an approximation) 
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Origin and Implications 

3D map of Local ISM from Lallement et al 2014/2018


