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AGILE can play@&ucialrole in the searchof
GW sourcecounterparts

A AGILEwo operativelives

A AGILE and GW150914 (and GW151226,
LVT151012)

A Prospectdor a first detection of prompt
gammaray emissionGWsources
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AGILEhasthe shortestreactiontime
to bright gammaray transients

A Blazars (fasATel9

A Galactictransients(recently Cygx-3
againX v

3 14th AGILE Science Workshop, ASI HQ, Jaa,2tD16



& AGILE
{ Science Data Center

AGILEs excellentfor GW sourcesearches

A very large field of view (2.5 sr)
A 200 passes/day over more than 80% of
the sky

A high probability of prompt event coverage

Recent publication of GW150914€bservation
analysis(Tavaniet al. 2016)acceptedon ApJ
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AGILE two "lives": pointing and spihni‘ng

AGILE POINTING SPINNING
time period Jul.07 1T Oct.09 Nov. 2009 - today
variable
attitude fixed _
(rotation ~ 0.8%sec)
sky coverage 1/5 ~ 70-80 %
1-day exposure
- ~ 2 X 10/ 0.5-1) x 10/
(¢ 30 deg off-axis, (cm? sec) ( (cm2)sec)
@ 100 MeV)
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Spinning example: AGILE data acquisition restalt
26 Mar 2014
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AGILE in spinning: revolution including TO of GW15091

Integration: TO-205s -- TO-105s Sep14,2015 E>10 MeV ; FT3ab

fov=70, albrad=70; ALL event types + EXTENDED 3916 CORR
NEW BUILD_STD21




Earth occultation during one orbit (95 min)




Search for gammuaay transients

A gammarayimager covers80% of thesky
A 200 spinningotations/ day

A (Earthoccultations SAA) > 120useful
passes

A passef ~150 seauration
A sensitivity~ (1-2) 108 erg cm2stin 100 sec
A GRE like searchesMCAL, AC
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GW150914
T, =9:50:45 UT, 14 September, 2015

A learned about the event on Feb. 11,
2016 (no MoU active yet)

A archival search
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exposure: revolution-120/+300 sec from J

Integration: TO-120s -- TO+300s Sep14,2015 E>10MeV : FM

fov=70, albrad=70; ALL event types + EXTENDED 3916 CORR

NEW BUILD_STD21




exposure: revolution-120/+300 sec from

Integration: T0-120s -- T0O+300s Sep14,2015 E>10 MeV ; FT3ab

fov=70, albrad=70; ALL event types + EXTENDED 3916 CORR
NEW BUILD_STD21




AGILE field at J= 09:50:45 UT



just missed it {2 / +2 sec)

3607 5.43e07 7.28e-07 9.75e-07 1.30e-08 1.70e-06 2.16e-06 2.71e-06
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Central LIGO contour exposure scan:
from T,-300s to TO +500s

Mean value of tha exposure mop in region at the 80% LAlLInferance contour centar

Mean exposurewithin 7° x 23
region(black) and 10 radius
circularregion(red) at about
the LIGCcontour center

1c*

100s exposure scan

5000

Mean expo inside region (cm? s)

65% of LIGO contour
covered ~10-60s before TO
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AGILE observation of GW150914

A probability of covering with the imaging
GRIDFoV the region (error box) of the
prompt GW event~10% (¥2 x 1/5)

A much larger than any other imaging largeoV
(2-2.5 sr) instruments in space (SWHBAT,
FermtiLAT)

A even larger than < &r FoV instruments of
INTEGRAL and NuStar
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AGILE exposure at#330 sec (+/50 sec)

Integration: T0+283s -- T0+383s Sep14,2015 E > 50 MeV ; FM

2-sigmaupper limit (E > 50 MeV) = 1.5 x 8@rg cm? st



AGILE and FerniiATupper limits in the GRB090510 light curve
(repositionedat z = 0.1 adaptedfrom FermiLATCollah, 2016)

AGILEGRID blu, Fermi/LAT black, light curve

AGILRipperlimit
250-350 seafter T,

FermiLAT UL
> 4500 safter T,
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