
 

 

 September, 2015 

Santa Monica Amateur 

Astronomy Club  

The Observer  
UPCOMING CLUB MEETIN G:       

FRIDAY, SEPTEMBER 11, 7:30 PM 

Topics: 

Updates on Pluto, space program and 

more! 

Speaker: Jim Bartlett and club 

INSIDE THIS ISSUE 

Planck Results 

Nobelôs Prizes 

Astro Events 
 

OUR MEETING SITE:  

Wildwood School               

11811 Olympic Blvd.              

Los Angeles, CA 90064 

Free parking in garage, SE 

corner of Mississippi 

&Westgate. 

 

ñThe Observerò would be de-

lighted to accept submissions 

from club members.  Co-

editors would also be wel-

come.  See one of our club 

officers at the next meeting! 

New results from the Planck Satellite give us 

our best view yet of ñthe oldest light in the 

universe.ò 
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The Planck Spacecraft Weighs In On the Early Universe 

 Staring out at ñthe oldest light in the universeò from its looping orbit near earthôs L2 La-

grange Point, the Planck Satellite has refined observational cosmology to a new degree of 

precision.  The satellite was launched in 2009, and although it was decommissioned in 

2013, the Planck team has been refining its conclusions since the preliminary 2013 report.  

Because the probe looked at the cosmos in 9 different wavelengths, it has been possible to 

painstakingly remove most of the Milky Wayôs foreground radiation from the signal, reveal-

ing our clearest picture yet of the very early cosmos.  

 

Cosmic Fingerprint  

Electrons and protons combined 380,000 years after the Big Bang, as the temperature 

dropped below 3,000 K, releasing the background radiation seen today.    This 

ñrecombination ageò is sensitive to the amount of Dark Matter, so the figure has shifted 

a bit with the latest analysis.  The temperature map (above) shows that ñemptyò space is 

awash in microwaves, with an effective temperature of 2.72548 kelvins.  At just a few 

degrees above absolute zero, it wouldnôt reheat your pizzaðbut it does reveal the condi-

tion of the universe as nuclei and electrons finally were able to gather into atoms.   

The temperature fluctuations shown by redder and bluer splotches amount to only 

about 1 part in 100,000.  Without any stretching of the color, the map is completely uni-

form.  And, without any Dark Matter, these minute fluctuations would not amplify to 

form the galaxies and clusters we see todayðso this map practically necessitates some 

kind of invisible mass.  

Notably, Planck finds that the larger ôcold spotsô (deeper blue) are statistically reasona-

ble, and donôt require any new physics.  The issue isnôt quite settled, so stay tuned! 



  о 

The Great Dust Up 

Our club heard a talk by Dr. Phil Korngut of 

Caltech on the BICEP2 results from the South 

Pole.  The BICEP team thought there was evi-

dence for gravity waves in the Cosmic Micro-

wave Backgroundðbut with its multi -

wavelength abilities, Planck just sees dust.  The 

larger dust grains line up along the magnetic 

fields that thread the Milky Way, and polarize 

the light.  ñThere is no region in the Milky Way 

where dust is not a factor,ò according to the 

Planck team.   

More powerful BICEP follow -up searches may 

yet find evidence of ñB Modeò polarization, a 

hallmark of gravity wavesðbut the signature of 

these oscillations in space-time is not yet evi-

dent. 

Above: Dust in the Milky Way.  The BICEP Team had selected a 

region far from the Milky Wayôs central plane.  Previous models 

suggested that dust would not be a serious problem, but now we 

know: Dust isnôt just limited to bookshelves and un-swept floors! 

Below: Planckôs polarization map, the source of its dust results. 



Above: Planckôs map of the galaxyôs magnetic fields, following 

from its polarization results.  The Planck results are a boon, not 

just for cosmology, but for the astrophysics of material in our 

Milky Way.  Magnetic fields thread their way through gas clouds 

and supernova remnants, opening our eyes to new structures in 

the Milky Way.  

A Family Matter  

Planck sees evidence for just 

three types of neutrinos.  We al-

ready knew about electron, muon 

and tau neutrinosðso Planck 

brings reassuring evidence that 

we have discovered all three basic 

families of matter, each with its 

own neutrino.   

This doesnôt rule out new families 

of exotic particles, some of which 

are candidates for the mysterious 

Dark Matter.  



 

A Big Result: Early Stars Came Just a Bit Later! 

Planckôs polarization data (shown again below) has changed astronomersô esti-

mate of when the first stars came to light:  They made their debut about 560 mil-

lion years after the Big Bang, rather than the 440 million previously estimated.  

Stars polarize light, and stronger polarization means earlier formation.  Astrono-

mers already knew that the previous studies had large uncertainties, but this is 

still a significant shift.  

So, Whatôs A Hundred Million Years Between Friends (or Theorists)? 

This comes as a relief to many theorists: The earlier age of star formation was dif-

ficult to explain, and would have required some rather strange óinventedô objects.  

On the other hand, think of the exotic, theoretical concoctions that might have in-

vaded the journals! 



 

Planck data shows a universe thatôs flatter than a pancake! 

The Planck results also show a universe that is remarkably flat, 

with no evidence of large-scale curvature.  Earth appears flat be-

cause we are seeing such a tiny piece of it.  A flat universe (flat in 

three dimensions) suggests that we may be observing just a mi-

nute fraction of what is really out there.  Does an infinite universe 

mean there must be another Santa Monica somewhere out there? 

Easy Does It! 

Planck results support a basic 

version of cosmic inflation: One 

ñInflaton Fieldò, not unlike the 

Higgs Field, with a slow-rollout.  

Thatôs slow by Big Bang stand-

ards, of courseðnot like the Seg-

way rollout!  

Knew It!  

 Once again, all the lines of evi-

dence seem to be converging on a 

consistent picture.  As with the 

Higgs, we seem to have been on 

the right track.  

Note: Myth Busters measured 

the flatness of a pancake., and 

determined that Kansas was 

far flatter.   

Space is far, far flatter than 

KansasðJamie and Adam, 

take note! 


