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August talk:    

Quasars and Their Extreme Outflows! 
Quasars were one great mystery when discoveredðthey looked like stars, but had com-

pletely unfamiliar spectra.  What could they be?  The great breakthrough came when the 

spectral lines turned out to be ordinary hydrogenðbut shifted so far to the red, that these 

objects must be moving away at thousands of kilometers per second. 

This also meant that they must be extremely luminousðand the emitting area, star-like in 

appearance, had to be quite compact.  Speculation finally settled on material falling into a 

supermassive black hole, a process previously relegated to science fiction stories. 

Quasars remain quite mysterious, despite the advances.  While material falls in, some 

quasars also have superfast outflows.  What characterizes these objects?  What can they 

tell us about conditions out thereðand the laws of physics themselves? 

Carla Quintero, our speaker for August, will be familiar to a number of youðshe was a 

member of our astronomy club a few years back (and still is, we always say).  Now study-

ing astronomy at Humboldt State College in Northern California, she has co-authored a 

few papers on quasarsðand their extreme outflows! 

Letôs give Carla a wonderful welcome back, and enjoy what she has to say about quasars, 

and about her current work up north! 



Martian Lake Below the Ice? 

The European Space Agencyôs Mars Express probe has found possible evidence of a large lake a 

mile beneath the ice of the Martian South Polar Cap.  This would put the 12-mile wide lake 

somewhere at the base of the ice.  Temperatures down there are around ï90oF, so only a very 

salty brine could avoid freezing.   

All four Martian rovers (Pathfinder, Spirit, Opportunity and Curiosity) have confirmed the pres-

ence of ancient liquid water on Marsðin substantial quantity.  Much smaller, seasonal features, 

called ñrecurring slope lineaeò, might indicate water on the surface todayðpossibly leaking brine 

from an underground aquifer (CO2 and dry avalanches have also been proposed).  The Phoenix 

lander even detected drops of briny, liquid condensation above its footpads.  But if confirmed, 

this lake would be by far the largest identified supply of liquid water on present-day Mars. 

The evidence?  A bright reflection in the MARSIS instrument ground-penetrating radar.  Brine 

comes close to metals in providing strong return signals.  The depth of the lake is unknown, but 

would be at least a meter, and possibly much more than that.  Either way, itôs a lot of water. 

More than the brightness of the radar signal was needed to make this announcement.  The elec-

tric permittivity of the materials was one of the other factors involved.  While some of the MAR-

SIS radar signal bounces right off the Martian surface, other components can go down to 3 km 

(1.85 miles), and are sensitive to the boundary layer between different surfacesðfor example, 

rock and salty water.  The discovery of perchlorates on Mars certainly makes the case for salt in 

any subsurface water there.   (see next page...) 



Underground Lake on Mars?   (continued) 

Not everyone is convinced, how-

ever.  Other spacecraft radars 

havenôt noticed any boosted sig-

nals in this region.  However, 

they have used different wave-

lengthsðand even the Mars Ex-

press data didnôt seem to show 

anything, until it was reex-

amined.  It turns out that the av-

eraging of signal strengths across 

various pixels, to compress data, 

may have hidden the enhanced 

signal.  Since then, data on 29 

different passes (between 2012 

and 2015) have all shown evi-

dence of the boosted reflection. 

Others note that, while there are 

large lakes underneath the South 

Polar ice on Earth, these are kept 

warmer by heat flow from 

Earthôs interior, and by the im-

mense pressure of the overlying 

ice.  With its less energized inte-

rior, Mars lacks similar heat 

flow.  And its lower gravity 

doesnôt produce the same pres-

sure at the base of the ice cap.  It 

is also possible that the water is 

more slurry than lake. 

Still, the brightness of the signal 

does seem to match that of under

-ice lakes on Earth.  There may 

even be more of these bodies. 

The brightest radar spot, still un-

der the ice, is 9o offset from the 

South Pole. 

Either way, the search is onðand 

now, scientists will be checking 

the data in more hospitable are-

as, in the long-held hope that the 

Red Planet is just a little bitð-

blue. 

Artistôs conception of Mars Express 

scanning the South Polar region, 

with a swath of data depicted. 


