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Continuous Time-Tagged Events (CTTE) – individual photons with 
full time coverage – have been available since 2012 November 
26.   With this new datatype we can search for short transients 
that are below the in-flight detection (trigger) threshold."
"
"
Three types of searches:"
§  Blind – search GBM data without a prior in order to provide 

candidates to aLIGO/VIRGO."
§  Targeted by aLIGO/VIRGO."
§  Targeted from more accurate localizations."
"



GW-targeted search"
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Figure 5: Network sensitivity and localization accuracy for face-on BNS systems with advanced
detector networks. The ellipses show 90% confidence localization areas, and the red crosses show
regions of the sky where the signal would not be confidently detected. The top two plots show the
localization expected for a BNS system at 80Mpc by the HLV network in the 2016–17 run (left)
and 2017–18 run (right). The bottom two plots show the localization expected for a BNS system
at 160Mpc by the HLV network in the 2019+ run (left) and by the HILV network in 2022+ with
all detectors at final design sensitivity (right). The inclusion of a fourth site in India provides good
localization over the whole sky.

Estimated EGW = 10�2M�c2 Number % BNS Localized
Run Burst Range (Mpc) BNS Range (Mpc) of BNS within

Epoch Duration LIGO Virgo LIGO Virgo Detections 5 deg2 20 deg2

2015 3 months 40 – 60 – 40 – 80 – 0.0004 – 3 – –
2016–17 6 months 60 – 75 20 – 40 80 – 120 20 – 60 0.006 – 20 2 5 – 12
2017–18 9 months 75 – 90 40 – 50 120 – 170 60 – 85 0.04 – 100 1 – 2 10 – 12
2019+ (per year) 105 40 – 80 200 65 – 130 0.2 – 200 3 – 8 8 – 28

2022+ (India) (per year) 105 80 200 130 0.4 – 400 17 48

Table 1: Summary of a plausible observing schedule, expected sensitivities, and source localization
with the advanced LIGO and Virgo detectors, which will be strongly dependent on the detectors’
commissioning progress. The burst ranges assume standard-candle emission of 10�2M�c2 in GWs

at 150Hz and scale as E1/2
GW. The burst and binary neutron star (BNS) ranges and the BNS

localizations reflect the uncertainty in the detector noise spectra shown in Fig. 1. The BNS detection
numbers also account for the uncertainty in the BNS source rate density [28], and are computed
assuming a false alarm rate of 10�2 yr�1. Burst localizations are expected to be broadly similar
to those for BNS systems, but will vary depending on the signal bandwidth. Localization and
detection numbers assume an 80% duty cycle for each instrument.
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"
Blackburn et al., arxiv:1410.0929"
aLIGO / VIRGO-targeted search of GBM data for SGRBs"
– Bayesian technique that uses the GW time/location 
constraint in searching for a GBM signal."
This week: meetings in Huntsville to implement."
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Blind offline search"
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§  Bayesian Matched Pattern technique, developed by Binbin 
Zhang (UAH)"

§  Finding >100 additional SGRB  per year.  cf. 45 GBM 
triggered SGRBs,"

§  Need to improve speed and candidate down-select,"
§  Confirmation: Finds 3 of 4 Swift SGRBs that didn’t trigger 

GBM, for which CTTE is available.  The 4th is only well-placed 
to one GBM detector."

n7

The BAT on-board calculated location is 
RA, Dec 252.988, +39.915 which is 
   RA(J2000) = 16h 51m 57s
   Dec(J2000) = +39d 54' 53"

Weakest Swift SGRB"
that did not trigger GBM 
and that was found by the 
offline search: GRB 
140516A."
At 30% of Swift fluence 
distribution."
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Second joint LIGO-Fermi-Swift workshop: 
Pasadena, CA,  2015 March 14-15 "
http://www.ligo.caltech.edu/~jkanner/ligo-
fermi/ "
"


