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Introduction: We developed Automatized Detector 
Weight Optimization (ADWO) method[1], a detector 
analysis tool for multi-channel multi-detector signals 
for looking electromagnetic transients in a given time 
interval.  ADWO  method  combines  the  data  of  all 
available  detectors  and  energy  channels,  identifying 
those with the strongest  signal.  This way, is able to 
separate potential  events  from the background noise 
and gives the statistical  probability of a  false alarm. 
ADWO works the  best  if  the  trigger  time is  given, 
therefore  it  is  ideal  to  search  for  electromagnetic 
counterparts of gravitational wave events. In addition, 
with a  sliding search window it  is possible to apply 
ADWO to look for missed triggers, e.g. non-triggered 
short gamma-ray bursts (SGRBs)[2].

Automatized  Detector  Weight  Optimization: 
Here we generalize the Detector Response Matrix and 
our goal is to find the strongest weights and the best 
time position in this interval using a weighted signal 
from  the  multi-detector  multi-channel  continuous 
data.  We  give  different  weights  to  different  energy 
channels  (ei)  and  detectors  (dj),  and  optimize  the 
Signal's  Peak  to Background's  Peak Ratio (SPBPR). 
The weights are positive and normalized to 1. If the 
background  subtracted  intensity in  the  jth  detector's 
ith energy channel is Cij(t),  we define our composite 
signal  as  S(t)=Σi,jeidjCij(t).  The  Signal's  Peak  is  the 
maximum of S(t) within the given time interval, and 
the Background's Peak is the maximum of S(t) outside 
this interval. The best weights will maximize the ratio 
of these two maximums. 

We used all the 12 NaI(Tl) and both BGO Fermi 
GBM detectors  in  the  analysis,  the  CTTE 2μs  data 
were grouped with energy limits of 27, 50, 100, 290, 
540, 980 and 2000 keV (e3-e8, resp.). The event data 
was filtered with a 64ms wide moving average filter at 
1ms steps, while a 6th order polynomial background 
fit  was  subtracted.  The  weights  were  optimized  by 
Matlab/Octave's fminsearch to provide the maximum 
SPBPR.

To  determine  the  significance  we  generated  a 
Poisson-distributed  synthetic  signal,  and  repeated 
ADWO  for  10000  Monte-Carlo  (MC)  simulations 
with the same time window.

 From a theoretical point of view, electromagnetic 
counterparts such as short duration gamma-ray bursts 
associated with GW events are not excluded [3,4]. As 
our ADWO method is independently developed, and 
only  relies  on  the  raw  data  of  the  satellite,  it  can 
provide a strong, independent test to any future signal.

GRB150522B: the  CTTE  data  of  (-137,476)  is 
analyzed  with  a  6s  window.  ADWO  gave 
SPBPR=3.12,  and  from  the  MC  simulation  we 
estimate the false alarm probability to be below 2.8·10-

5, analogously to [5].
GW150914 [6]: Here we investigate a 684 s time 

background interval that adds up as 195s before and 
495s after the time of the possible event. ADWO has 
converged and obtained the maximal SPBPR of 1.911, 
474  ms  after  the  GW trigger.  The  MC simulations 
gave  a  false  alarm  probability  of  0.0075,  which  is 
higher than 0.0022, the value given by [5,7].

LVT151012 [6]:  The (-195,495) s interval with a 
6s signal window were used. ADWO gave a SPBPR of 
1.805,  from  the  MC  simulations  the  false  alarm 
probability  is  estimated  to  be  0.037.  No  TGF 
candidates (storm activity) was found within 500km of 
the spacecraft position and +-900s around the peak.
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