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GTools Library (provisory name)
In-house C library

Provides an high level, mission-agnostic interface to FITSIO event files, 
specially tailored for rapid timing analysis.

Capable of:

● data selection by time intervals, energy
● timing analysis (epoch folding, epoch folding search, barycentering, 

FFT-like analysis) 
● Lightcurve creation and analysis



Swarm Tools
A set of software tools to simulate and analyze datasets from a swarm of 
detectors (like HERMES-SP)

Simulator:
swarm_sim

Analysis:
swarm_pos
swarm_to_xspec



Simulator: general characteristics
What can we simulate?

Periodic and aperiodic sources, 
f.e. a signal from a GRB or a 
pulsar, seen by an arbitrary 
number of detectors arbitrarily 
placed and oriented in space.

Takes into account both temporal 
and spectral characteristics of the 
source

GRBs

Pulsars



Simulator: timing characteristics
Lightcurve is simulated using a template. Input can be a synthetic sum of FRSD 
shots, event data or a binned lightcurve

If the template is noisy on short timescales, it is smoothed to prevent 
artifacts due to statistical fluctuations



Simulator: timing characteristics (II)
The detectors can be placed anywhere in space and 
with any pointing. Position and pointing is specified 
(at the moment) via an input file

● Arbitrary number of detectors
● Arbitrary time resolution
● Arbitrary length of the simulation (RAM limited)



The simulator: spectral characteristics
Events generated using the Band function 
for the GRB (Band+93) and the CXB 
function for the background (Gruber+99).

The addition of other models is very 
simple.

The effective area (ARF) is used to take into 
account the instrument response.

The swarm_to_xspec tools produces XSpec 
compliant files.



Simulator: the output
Simulator creates a FITS event



Positioning the source
Two methods implemented so far:

● Triangulation via measuring delays 
(see e.g. Pal’shin+13)

● Kevin Hurley method (Hurley 2020)

Possible future implementations

● Nazgul (Burgess+20)
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Current status of the software
The software is in an advanced stage and nearly ready for a beta release.

At the moment we are concentrated in 

● testing procedures
● Hurley method statistical properties
● Developing a GUI (too much input parameters!)

A lot of simulations!



To Do List (Not in a specific order)
● Find a robust algorithm for automatic cross-correlation fitting and source 

position determination (specially confidence regions).
● Response matrix-aware simulations (not important at the expected 

HERMES SP count-rates.)
● Satellite position and pointing dependent background, Earth albedo (see 

f.e. Campana+13)
● Dead time pruning of generated event lists.
● Moving satellites (not important for short GRBs, but relevant for long 

GRBs and mostly pulsar). We need to know the format of the orbit files.
● Any suggestions?



Technical stuff
Developed using standard Posix C99. Working on Linux (tested on Debian-like 
distributions) and Mac OS X

...



The code in numbers
Lines of Code: 7443

Lines of Comment: 2821

McCabe's Cyclomatic Number: 809

LOC/COM: 2.6  

MVG/COM: 0.29 

The source code is documented 
using Doxygen


