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First y-ray skymap- 1972
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Fic. 8.—Sky map of the y-ray intensity in galactic coordinates. The element of area on the
map to which the formula given in the text applies is approximately 245 square degrees.
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Fermi gamma-ray image




Number of sources

4 decades of y-ray astronomy from space
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Fermi Highlights and Discoveries
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The Flaring Sun — our nearest gamma-ray source

March 6, 2012

Vela Pulsar
/ .

Galactic Plane

March 7, 2012




The Flaring Sun — March 7, 2012:
pinpointing a flare

Wed 07 Mar 2012 00:30:0.000
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_ Gamma-Ray Pulsar Revolution

Patrizia A. Caraveo Annu. Rev. Astron. Astrophys. 2014. 52:211-50




57 new radio MSPs within Fermi error boxes: a
good fraction of all field MSPs
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MSP Bonanza BONUS: Gravitational waves ?
HUNTING .G'RA\/‘ITATIO'NAL WAVES USING PULSARS

o

2 Telescopes on
Earth measure tiny

differences in the |
- arrival times of the g ,
A ‘|\\ ‘.

_ radio. bursts caused ﬂs\
“._by the jostling; AR

1 Gravitational:waves: from supermassive
black-hole mergers:in-distant galaxies-subtly
shift the position of Earth:

NEW MILLISECOND PULSARS

An all-sky:map'asiseenby.the Fermi
Gamma-ray Space Telescope inits firstiyear

3 Measuring the
effect on'an array of
pulsars enhances the
chance of detecting the
gravitational waves.
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Gamma-rays, CRs and supernovae: smoking gun evidence
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At long last!! a &° bump in the W44 spectrum
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How to
find
variable
sources
anywhere
INn the sky?

RMS,



Surprise: the Crab that roared

August 2008 - April 2011 12-18 April 2011
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Variable Nebular emission!




AGILE discovers a flare from the Crab
Nebula 19-22 sept 2010
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Gamma-Ray Flares from
the Crab Nebula
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Flux pulsar + nebula >100 MeV [1e-6 cm-2s-1]

Not a unigue event. Once per year?
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More on
variable
galactic
sources

y-rays
from
Novae
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RESEARCH | REPORTS

NOVAE

Fermi establishes classical novae as a
distinct class of gamma-ray sources

The Fermi-LAT Collaboration*t

A classical nova results from runaway thermonuclear explosions on the surface of a
white dwarf that accretes matter from a low-mass main-sequence stellar companion.
In 2012 and 2013, three novae were detected in v rays and stood in contrast to the
first y-ray—detected nova V407 Cygni 2010, which belongs to a rare class of symbiotic
binary systems. Despite likely differences in the compositions and masses of their
white dwarf progenitors, the three classical novae are similarly characterized as
soft-spectrum transient v-ray sources detected over 2- to 3-week durations. The vy-ray
detections point to unexpected high-energy particle acceleration processes linked to
the mass ejection from thermonuclear explosions in an unanticipated class of Galactic
y-ray sources.



If need be, Fermi can discover Novae

V959 Mon was discovered by Fermi when the source was not
observable
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Flaring AGNSs

__—PKS 1502+106

3C 454.3

DOY 218 (Aug.05)
PKS 1502+106

3C 454.3
DOY 219 (Aug.06)




The Fermi catalog is dominated by AGNSs....
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Gamma-ray telescopes in the Gravitational Era

The big Field of View of gamma-
ray telescopes (

) IS an
Important asset to chase GWs



Sept 14, 2015

Selected for a Viewpoint in Physics

week ending

PRL 116, 061102 (2016) SICAL REVIEW LETTERS 12 FEBRUARY 2016

Observation of Gravitational Waves from a Binary Black Hole Merger

(LIGO Scientific Collaboration and Virgo Collaboration)
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(Received 21 January 2016; published 11 February 2016)

On September 14, 2015 at 09:50:45 UTC the two detectors of the Laser Interferometer Gravitational-Wave
Observatory simultaneously observed a transient gravitational-wave signal. The signal sweeps upwards in
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6.9 ms between the two LIGO detectors
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This translates
into a big
region in the
sky which
must be

covered to
search for
counterparts

Orion
., Nebula
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Integration: T0-205s -- TO-105s Sep14,2015 E > 1(

fov=70, albrad=70; ALL event types
NEW BUILD_STD21
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Integration: TO-105s -- TO-5s Sep14,2015 E>1

fov=70, albrad=70; ALL event types
NEW BUILD_STD21
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Integration: TO-5s -- TO+40s Sep14,2015

fov=70, albrad=70; ALL event types
NEW BUILD_STD21
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