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What I1s Fermi?

A GLAST: Gamma-Ray Large Area
Space Telescope

A Launched June 11 2008
W A GLAST has two instruments:

. .

I GLAST Burst Monitor (GBM)

A GLAST is looking at many
different objects within the
energy range of 10keV to

¥ 300GeV.

A Has found proverbially tons of
Gamma Sources




NASA'’s Fermi telescope reveals best-ever view of the gamma-ray sky
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This image shows the good fit of the data with a dark matter
model. The lines with bars show the spectrum of the
anomalous signal, while the solid black line shows a
well-fitting dark matter model.

Image courtesy Dan Hooper and Liss Goodenough.
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pre-print server arXiv, outlines their
findings.

Astrophysicists have long postulated a
wide range of dark matter particles,
including axions, super heavy particles
and particles that fall in between:
Weakly Interacting Massive Particles,
or WIMPs.
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A visualization of the Fermi Gamma-ray Space Telescope.

Before publishing their paper, Hooper '
and Goodenough sent their findings

around to their peers for unofficial a™
review. No one disagreed with the
fundamental results.

iCraig Hogan, head of Fermilab’s =
Center for Particle Astrophysics and a "
University of Chicago researcher,

thinks that Hooper's analysis is spot

on.

“Dan and Lisa’s analysis is really quite
straightforward,” Hogan said. "What
theyve found is just what you'd =
expect annihilating dark matter to look .
like near the Galactic center. It's the x
simplest explanation of the data we -
have.” ]

Hogan believes that there is no other
lanation. . |
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Image courtesy of NASA and General Dynamics.
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Extra line breaks in this message were removed.

From: Lyrnn Cominsky [lynnc@universe,sonoma.edu]

To: Daryl Taylor

Cc

Subject: Fe: EA101: Re: Theaorists find dark matter evidence in Fermi data

R

Mo, this is BS, not supported by the Fermi team analysis -lynnc

On Wed, 3 Nov 28618, Daryl Taylor wrote:

EA181 -* Forums -* Discussion Forum -3* Theorists find dark matter
evidence in Fermi data

Re: Theorists ftind dark matter evidence in Fermi data by Daryl Taylor
- lednesday, 3 November 2816, 16:38 AM

This is a copy of a message posted on the EA181 website.

To add your reply via the website, click on this link:
http://epo.sonoma.edu/moodle/mod/forum/post.php?reply=1182
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Near the end of a massive star’s life, the fusion occurs in shells
around the core, like the Layers of an ondon.

of a Supernova?
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The fate of a star depends on its mass (size not to scale)

A
Stars like the Sun go gentle into that good night

More massive stars rage, rage against the dying of the light
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"Tt's somewhere between a nova and a
supernova -- probably a pretty good nova."




NASA Supernova Guide |

8 A4 student-centric activities
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Activity 3 — Magnetic Poles and Pulsars
Brief overview:

Students investigare magnetic fields in two and three dimensions,

and compare the magnetic ficld of a pulsar to that of the Farch and
other astronomical ﬂ';ljccr_s.

- s : ova explo-
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* Magnetic field lines form closed loops in three dimensions,

* When the rotation and magnetic axes of a neutron star are not

Acti -
vity 4 M%Smhﬁe_{%m -science
aligned, pulsations can resul. Brief. Perview; 1Ay extension
» Like a pulsar, the Earth’s magnetic and rotation axes are not Students reﬂd&ﬂdana{yze two di .
aligned, However, the magnetic field of a pulsar is approximately eries iﬂ‘“ﬂfﬂhgnmtmn Sl:t[lrf‘:.‘::l‘e,n;:[.lj:r,i'::::lcies ibo :
one trillion times stronger than that on the Farch’s surface, Science Concepss: I magnetic fie]ds,
Dauration: 1-2 hours Even dm“@ magnetic fie]ds
Ili On neugr;
Essential Questions: of M times stronger than ghye ﬂn:ﬁ:E:::hriil:
- What does a dipole magnetic field look like in three dimensions? ::: :FO? *rarscan have Magneric
- How do neueron stars emir pulses? 0,000,

- How do the magnetic fields of the Earth and a pulsar compare 2 Duration: | hour
Grades: 9 -12
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Trivia Prize 1 |

"o

| ANASA Fermi Game Cards! ,

'° i
8 A What planet did Voyager Il land on? —~
A

B2 ANONE! Like the Enerid
going & going &eé A
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Act 3 : Pulsars _ 1

| AMagnetic fields and rotations |
i Fields in 2-D R o, '
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Act 3 : Pulsars

8 A Magnetic fields and rotations
I Fields in 3-D




Neutron Stars and Pulsars |
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The pulse is “OFE.” o
The Earth-based observer
doesn’t detect the Light Waves. o
- The pulse is “ON.” X
The Earth-based observer
detects the Light Waves. .
s .
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. Hard and Soft Water
I. Bnefly explain what hard water is i C{D 6
A

2. Note that calcium is one of the solids dissolved in ocean water. Describe two ways by

uvh;n'\ Bnlh;n-n\ and coem ten wadi i
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F<"Act 4 : Neutron Stars in th
News
& A Student research extension
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[ Act 2 : Crawl of the Crab |

A
8 A How old is the Crab Nebula? :
B Aln this activity, you will take simple 4
| measurements to find out. =
B ABut a little background 1sté Y




Where was the American Declaration of Independence

. signed? 0
At e bAfon. 8-




Trivia Prize 2 |

4’.

| ANASA Fermi Game Cards! ,
, ¢
8 A Name all the states (US) with 7
monosyllabic names? ar

¥ AMaine A




What is the Crab? |

M A Nebula formed when original star exploded<¥§
IN 1054 AD. But, how do we know that, Mr. Wizard?

¢ I Visible in daytime for weeks! ‘\

_ I Visible at night for months! .

B A Pulsar found at center in 1968 ar
I 16 km wide (10 mi) .
I 500,000 M__, 8

I Spins 30 Hz in X-Rays
I 6000 ly away
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§  Navaho Canyon and White I
Mesa (both AZ, found 1953-54 S8

by William C. Miller) ~
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‘Crab Pulsar Period:




