

    
      
          
            
  


Welcome to cosmogrb’s documentation!

cosmogrb is a package built upon popsynth [https://popsynth.readthedocs.io/en/latest/] to simulate GRBs from luminosity functions and various other distributions. Each GRB can be passed through an instrument’s response resulting in data when can be later analyzed (preferably with 3ML [https://threeml.readthedocs.io/en/latest/)]. Thus, one can generate catalogs of data from theoretical assumptions an test what these assumptions lead to in terms of observation.

The code is currently in alpha so do not expect too much use out of it.
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Introduction

cosmogrb is a package built upon popsynth [https://popsynth.readthedocs.io/en/latest/] to simulate GRBs from luminosity functions and various other distributions. Each GRB can be passed through an instrument’s response resulting in data when can be later analyzed (preferably with 3ML [https://threeml.readthedocs.io/en/latest/]). Thus, one can generate catalogs of data from theoretical assumptions an test what these assumptions lead to in terms of observation.

The code is currently in alpha so do not expect too much use out of it.
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        	(cosmogrb.sampler.Source method)


        	(cosmogrb.sampler.background.Background method)


        	(cosmogrb.sampler.background.BackgroundSpectrumTemplate method)


        	(cosmogrb.sampler.sampler.Sampler method)


        	(cosmogrb.sampler.source.Source method)


      


      	sample_energy() (cosmogrb.sampler.constant_cpl.ConstantCPL method)

      
        	(cosmogrb.sampler.CPLSourceFunction method)


        	(cosmogrb.sampler.SourceFunction method)


        	(cosmogrb.sampler.cpl_source.CPLSourceFunction method)


      


      	sample_events() (cosmogrb.sampler.constant_cpl.ConstantCPL method)

      
        	(cosmogrb.sampler.CPLSourceFunction method)


        	(cosmogrb.sampler.SourceFunction method)


        	(cosmogrb.sampler.cpl_source.CPLSourceFunction method)


      


      	sample_photons() (cosmogrb.sampler.Source method)

      
        	(cosmogrb.sampler.source.Source method)


      


      	sample_times() (cosmogrb.sampler.Background method)

      
        	(cosmogrb.sampler.Source method)


        	(cosmogrb.sampler.background.Background method)


        	(cosmogrb.sampler.sampler.Sampler method)


        	(cosmogrb.sampler.source.Source method)


      


      	Sampler (class in cosmogrb.sampler.sampler)


      	sanitize_filename() (in module cosmogrb.utils.file_utils)


      	save() (cosmogrb.universe.universe.Universe method)


      	ScaleBar (class in cosmogrb.utils.plotting.projections)


      	scalebar() (cosmogrb.utils.plotting.projections.AutoScaledWCSAxes method)


  

  	
      	select_time (in module cosmogrb.lightcurve.light_curve_storage)


      	set_file_path() (cosmogrb.universe.universe.ParameterServer method)


      	set_function() (cosmogrb.response.Response method)

      
        	(cosmogrb.response.response.Response method)


      


      	set_response() (cosmogrb.sampler.Source method)

      
        	(cosmogrb.sampler.SourceFunction method)


        	(cosmogrb.sampler.source.Source method)


      


      	set_source() (cosmogrb.sampler.SourceFunction method)


      	set_storage() (cosmogrb.lightcurve.LightCurve method)

      
        	(cosmogrb.lightcurve.lightcurve.LightCurve method)


      


      	set_time_adjustment() (cosmogrb.lightcurve.LightCurve method)

      
        	(cosmogrb.lightcurve.lightcurve.LightCurve method)


      


      	skyplot() (in module cosmogrb.utils.plotting.skyplot)


      	sort() (cosmogrb.utils.time_interval.TimeIntervalSet method)


      	Source (class in cosmogrb.sampler)

      
        	(class in cosmogrb.sampler.source)


      


      	source_params (cosmogrb.io.grb_save.GRBSave attribute)

      
        	(cosmogrb.io.GRBSave attribute)


      


      	SourceFunction (class in cosmogrb.sampler)


      	SPECRESP_MATRIX (class in cosmogrb.utils.response_file)


      	start (cosmogrb.utils.time_interval.TimeInterval attribute)


      	starts (cosmogrb.utils.time_interval.TimeIntervalSet attribute)


      	step_plot() (in module cosmogrb.utils.plotting.step_plot)


      	stop (cosmogrb.utils.time_interval.TimeInterval attribute)


      	stops (cosmogrb.utils.time_interval.TimeIntervalSet attribute)


      	Survey (class in cosmogrb.universe.survey)


  





T


  	
      	T0 (cosmogrb.instruments.gbm.gbm_orbit.GBMOrbit attribute)

      
        	(cosmogrb.io.GRBSave attribute)


        	(cosmogrb.io.grb_save.GRBSave attribute)


        	(cosmogrb.lightcurve.light_curve_storage.LightCurveStorage attribute)


      


      	time_adjustment (cosmogrb.lightcurve.light_curve_storage.LightCurveStorage attribute)

      
        	(cosmogrb.lightcurve.LightCurve attribute)


        	(cosmogrb.lightcurve.lightcurve.LightCurve attribute)


      


      	time_integrated_spectrum() (cosmogrb.sampler.constant_cpl.ConstantCPL method)

      
        	(cosmogrb.sampler.CPLSourceFunction method)


        	(cosmogrb.sampler.SourceFunction class method)


        	(cosmogrb.sampler.cpl_source.CPLSourceFunction method)


      


      	TimeInterval (class in cosmogrb.utils.time_interval)


      	TimeIntervalSet (class in cosmogrb.utils.time_interval)


      	times (cosmogrb.lightcurve.light_curve_storage.LightCurveStorage attribute)

      
        	(cosmogrb.lightcurve.LightCurve attribute)


        	(cosmogrb.lightcurve.lightcurve.LightCurve attribute)


        	(cosmogrb.sampler.sampler.Sampler attribute)


      


  

  	
      	times_background (cosmogrb.lightcurve.light_curve_storage.LightCurveStorage attribute)

      
        	(cosmogrb.lightcurve.LightCurve attribute)


        	(cosmogrb.lightcurve.lightcurve.LightCurve attribute)


      


      	times_source (cosmogrb.lightcurve.light_curve_storage.LightCurveStorage attribute)

      
        	(cosmogrb.lightcurve.LightCurve attribute)


        	(cosmogrb.lightcurve.lightcurve.LightCurve attribute)


      


      	to_fits() (cosmogrb.response.Response method)

      
        	(cosmogrb.response.response.Response method)


      


      	to_string() (cosmogrb.utils.time_interval.TimeInterval method)

      
        	(cosmogrb.utils.time_interval.TimeIntervalSet method)


      


      	tstart (cosmogrb.lightcurve.light_curve_storage.LightCurveStorage attribute)

      
        	(cosmogrb.sampler.sampler.Sampler attribute)


      


      	tstop (cosmogrb.lightcurve.light_curve_storage.LightCurveStorage attribute)

      
        	(cosmogrb.sampler.sampler.Sampler attribute)


      


      	TTEFile (class in cosmogrb.utils.tte_file)


  





U


  	
      	Universe (class in cosmogrb.universe.universe)


  





W


  	
      	wcs_to_celestial_frame() (in module cosmogrb.utils.plotting.itrs_frame_monkeypatch)


      	width (cosmogrb.utils.time_interval.TimeInterval attribute)


      	widths (cosmogrb.utils.time_interval.TimeIntervalSet attribute)


      	within_directory() (in module cosmogrb.utils.file_utils)


  

  	
      	wrapped_angle() (in module cosmogrb.utils.plotting.angle)


      	wrapped_angle_deg() (in module cosmogrb.utils.plotting.angle)


      	write() (cosmogrb.universe.survey.Survey method)


      	write_tte() (cosmogrb.instruments.gbm.gbm_lightcurve.GBMLightCurve method)


  





Z


  	
      	z (cosmogrb.io.grb_save.GRBSave attribute)

      
        	(cosmogrb.io.GRBSave attribute)


        	(cosmogrb.sampler.Source attribute)


        	(cosmogrb.sampler.source.Source attribute)


      


  







          

      

      

    

  

    
      
          
            
  


[4]:






import matplotlib.pyplot as plt
import numpy as np
%matplotlib inline
from jupyterthemes import jtplot
plt.style.use('mike')
jtplot.style(context='talk', fscale=1, grid=False)

import cosmogrb








GRBs

This section describes how to handle the low level simulation of GRBs. AS the code currently is built for simulating GRBs as observed by Fermi-GBM, we will focus our attention there. As the code expands, I will update the docs.

[image: alt text]


Instantiate the GRB with its parameters

For this example, we will create a GRB that has its flux coming from a single pulse shape that is described by a cutoff power law evolving in time.


\[F_{h\nu}(t)  = K(t) \left(\frac{\nu}{\nu_0(t)} \right)^{-\alpha} \cdot \exp\left(- \frac{\nu}{\nu_0(t)} \right)\]


[2]:






grb = cosmogrb.gbm.GBMGRB_CPL(
    ra=312.0,
    dec=-62.0,
    z=1.0,
    peak_flux=5e-7,
    alpha=-0.66,
    ep=500.0,
    tau=2.0,
    trise=1.0,
    tdecay=1.0,
    duration=80.0,
    T0=0.1,
)

grb.info()
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Simulating a Universe of GRBs

Now we move to the main purpose of the code which is simulating many GRBs from distribution. We will set up a toy model for demonstration. The first thing we need to do is create our population with popsynth [https://popsynth.readthedocs.io/en/latest/index.html].


[1]:






# Scientific libraries

import numpy as np

import matplotlib.pyplot as plt
%matplotlib notebook
from jupyterthemes import jtplot

jtplot.style(context='notebook', fscale=1, grid=False)
plt.style.use('mike')








Create a population of GRBs

Using popsynth, we construct a population. The source parameters to be simulated need to be generated in the population.

.. note::
   In the future, a specific format for populations will be defined. This will create a much more user-friendly interface    for creating populations.
[2]:






import popsynth
from popsynth.aux_samplers.normal_aux_sampler import NormalAuxSampler
from popsynth.aux_samplers.trunc_normal_aux_sampler import TruncatedNormalAuxSampler
from popsynth.aux_samplers.lognormal_aux_sampler import LogNormalAuxSampler













/Users/jburgess/.environs/cosmogrb/lib/python3.7/site-packages/tqdm/autonotebook.py:17: TqdmExperimentalWarning: Using `tqdm.autonotebook.tqdm` in notebook mode. Use `tqdm.tqdm` instead to force console mode (e.g. in jupyter console)
  " (e.g. in jupyter console)", TqdmExperimentalWarning)






cosmogrb requires certain parameters to be simulated in a population. We will create the auxiliary samplers to do this.


[3]:






class TDecaySampler(popsynth.AuxiliarySampler):
    def __init__(self):
        """
        samples the decay of the of the pulse
        """

        super(TDecaySampler, self).__init__(name="tdecay", sigma=None, observed=False)

    def true_sampler(self, size):

        t90 = 10 ** self._secondary_samplers["log_t90"].true_values
        trise = self._secondary_samplers["trise"].true_values

        self._true_values = (
            1.0 / 50.0 * (10 * t90 + trise + np.sqrt(trise) * np.sqrt(20 * t90 + trise))
        )


class DurationSampler(popsynth.AuxiliarySampler):
    def __init__(self):
        "samples how long the pulse last"

        super(DurationSampler, self).__init__(
            name="duration", sigma=None, observed=False
        )

    def true_sampler(self, size):

        t90 = 10 ** self._secondary_samplers["log_t90"].true_values

        self._true_values = 1.5 * t90







Now that we have creates our extra distribution samplers, we can go ahead and create the population sampler. We will use a simple SFR like redshift distribution and a Pareto (power law) luminosity function


[4]:






# redshift distribution
r0_true = 3
rise_true = 1.
decay_true = 4.0
peak_true = 1.5

# the luminosity
Lmin_true = 1e51
alpha_true = 1.5
r_max = 7.0


pop_gen = popsynth.populations.ParetoSFRPopulation(
    r0=r0_true,
    rise=rise_true,
    decay=decay_true,
    peak=peak_true,
    Lmin=Lmin_true,
    alpha=alpha_true,
    r_max=r_max,
)







Now set up and add all the auxiliary samplers


[5]:






ep = LogNormalAuxSampler(mu=300.0, tau=0.5, name="log_ep", observed=False)
alpha = TruncatedNormalAuxSampler(
    lower=-1.5, upper=0.1, mu=-1, tau=0.25, name="alpha", observed=False
)
tau = TruncatedNormalAuxSampler(
    lower=1.5, upper=2.5, mu=2, tau=0.25, name="tau", observed=False
)
trise = TruncatedNormalAuxSampler(
    lower=0.01, upper=5.0, mu=1, tau=1.0, name="trise", observed=False
)
t90 = LogNormalAuxSampler(mu=10, tau=0.25, name="log_t90", observed=False)

tdecay = TDecaySampler()
duration = DurationSampler()
tdecay.set_secondary_sampler(t90)
tdecay.set_secondary_sampler(trise)

duration.set_secondary_sampler(t90)


pop_gen.add_observed_quantity(ep)
pop_gen.add_observed_quantity(tau)
pop_gen.add_observed_quantity(alpha)
pop_gen.add_observed_quantity(tdecay)
pop_gen.add_observed_quantity(duration)













registering auxilary sampler: log_ep
registering auxilary sampler: tau
registering auxilary sampler: alpha
registering auxilary sampler: tdecay
registering auxilary sampler: duration






We sample the population. It is important to specify that there is no selection as we will implement the full trigger later.


[6]:






pop = pop_gen.draw_survey(no_selection=True, boundary=1e-2)













The volume integral is 114.333557























Expecting 104 total objects
Sampling: log_ep
Sampling: tau
Sampling: alpha
Sampling: tdecay
tdecay is sampling its secondary quantities
Sampling: log_t90
Sampling: trise
Sampling: duration
duration is sampling its secondary quantities
Applying soft boundary























No Selection! Added back all objects
NO HIDDEN OBJECTS
Deteced 104 objects or to a distance of 4.29







[7]:






pop.display_obs_fluxes_sphere(size=1., cmap='cividis', background_color='black')



























We save the population to a file for reloading later


[8]:






pop.writeto("population.h5")










Simulation the population with cosmogrb

We will use dask to handle the parallel generation of all the GRBs in the universe. The code can be run serially as well, but it is possible that the time will be equaivalent to the actual age of the Universe.


[10]:






from dask.distributed import LocalCluster, Client
from cosmogrb.instruments.gbm import GBM_CPL_Universe








[11]:






cluster = LocalCluster(n_workers=24)
client = Client(cluster)
client








[11]:








	
Client


  	Scheduler: tcp://127.0.0.1:45077

  	Dashboard: http://127.0.0.1:8787/status
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cosmogrb.grb package


Submodules




cosmogrb.grb.grb module




cosmogrb.grb.grb_detector module




Module contents







          

      

      

    

  

  
    
    cosmogrb.instruments.gbm package
    

    

    

    
 
  

    
      
          
            
  


cosmogrb.instruments.gbm package


Submodules




cosmogrb.instruments.gbm.gbm_background module




cosmogrb.instruments.gbm.gbm_grb module




cosmogrb.instruments.gbm.gbm_lightcurve module


	
class cosmogrb.instruments.gbm.gbm_lightcurve.GBMLightCurve(source, background, response, name, grb_name, tstart, tstop)

	Bases: cosmogrb.lightcurve.lightcurve.LightCurve


	
write_tte()

	










cosmogrb.instruments.gbm.gbm_lightcurve_analyzer module




cosmogrb.instruments.gbm.gbm_orbit module


	
class cosmogrb.instruments.gbm.gbm_orbit.GBMOrbit

	Bases: object


	
T0

	The start of the MET for the posthist






	
met(time)

	Get the MET of the time relative time


	Parameters

	time – 



	Returns

	



	Return type

	










	
position_interpolator

	




	
random_time

	










cosmogrb.instruments.gbm.gbm_response module




cosmogrb.instruments.gbm.gbm_trigger module




cosmogrb.instruments.gbm.gbm_universe module




cosmogrb.instruments.gbm.process_gbm_universe module




cosmogrb.instruments.gbm.response_generator module




Module contents
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cosmogrb.instruments package


Subpackages



	cosmogrb.instruments.gbm package
	Submodules

	cosmogrb.instruments.gbm.gbm_background module

	cosmogrb.instruments.gbm.gbm_grb module

	cosmogrb.instruments.gbm.gbm_lightcurve module

	cosmogrb.instruments.gbm.gbm_lightcurve_analyzer module

	cosmogrb.instruments.gbm.gbm_orbit module

	cosmogrb.instruments.gbm.gbm_response module

	cosmogrb.instruments.gbm.gbm_trigger module

	cosmogrb.instruments.gbm.gbm_universe module

	cosmogrb.instruments.gbm.process_gbm_universe module

	cosmogrb.instruments.gbm.response_generator module

	Module contents












Module contents
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cosmogrb.io package


Submodules




cosmogrb.io.detector_save module


	
class cosmogrb.io.detector_save.DetectorSave(name, is_detected, instrument, extra_info=None)

	Bases: object


	
extra_info

	




	
classmethod from_file(file_name)

	




	
info()

	




	
instrument

	




	
is_detected

	




	
name

	










cosmogrb.io.gbm_fits module


	
cosmogrb.io.gbm_fits.grbsave_to_gbm_fits(file_name, destination='.', detectors=None)

	






cosmogrb.io.grb_save module


	
class cosmogrb.io.grb_save.GRBSave(grb_name, T0, ra, dec, duration, z, lightcurves, responses, source_params, extra_info=None)

	Bases: collections.UserDict


	
T0

	




	
dec

	




	
duration

	




	
extra_info

	




	
classmethod from_file(file_name)

	




	
info()

	




	
name

	




	
ra

	




	
source_params

	




	
z

	










cosmogrb.io.read_universe module


	
class cosmogrb.io.read_universe.ReloadedUniverse(*grb_saves)

	Bases: object


	
grb_names

	




	
plot_grb_postions(ax=None, projection='astro degrees mollweide', center=None, radius=10, **kwargs)

	










Module contents


	
class cosmogrb.io.GRBSave(grb_name, T0, ra, dec, duration, z, lightcurves, responses, source_params, extra_info=None)

	Bases: collections.UserDict


	
T0

	




	
dec

	




	
duration

	




	
extra_info

	




	
classmethod from_file(file_name)

	




	
info()

	




	
name

	




	
ra

	




	
source_params

	




	
z

	








	
cosmogrb.io.grbsave_to_gbm_fits(file_name, destination='.', detectors=None)
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cosmogrb.lightcurve package


Submodules




cosmogrb.lightcurve.light_curve_storage module


	
class cosmogrb.lightcurve.light_curve_storage.LightCurveStorage(name, tstart, tstop, time_adjustment, pha, times, pha_source, times_source, pha_background, times_background, channels, ebounds, T0, instrument, extra_info)

	Bases: object


	
T0

	




	
binned_counts(dt, emin, emax, tmin=None, tmax=None)

	get the time bins and counts for a given selection


	Parameters

	
	dt – 


	emin – 


	emax – 


	times – 


	pha – 


	tmin – 


	tmax – 






	Returns

	



	Return type

	










	
channels

	




	
display_background(dt=1, tmin=None, tmax=None, emin=None, emax=None, ax=None, **kwargs)

	display the background light curve


	Parameters

	
	dt – 


	tmin – 


	tmax – 


	emin – 


	emax – 


	ax – 






	Returns

	



	Return type

	










	
display_count_spectrum(tmin=None, tmax=None, ax=None, **kwargs)

	display the total count spectrum


	Parameters

	
	tmin – 


	tmax – 


	ax – 






	Returns

	



	Return type

	










	
display_count_spectrum_background(tmin=None, tmax=None, ax=None, **kwargs)

	display the background count spectrum


	Parameters

	
	tmin – 


	tmax – 


	ax – 






	Returns

	



	Return type

	










	
display_count_spectrum_source(tmin=None, tmax=None, ax=None, **kwargs)

	display the source count spectrum


	Parameters

	
	tmin – 


	tmax – 


	ax – 






	Returns

	



	Return type

	










	
display_lightcurve(dt=1, tmin=None, tmax=None, emin=None, emax=None, ax=None, **kwargs)

	FIXME! briefly describe function


	Parameters

	
	dt – 


	tmin – 


	tmax – 


	emin – 


	emax – 


	ax – 






	Returns

	



	Return type

	










	
display_source(dt=1, tmin=None, tmax=None, emin=None, emax=None, ax=None, **kwargs)

	display the source only light curve


	Parameters

	
	dt – 


	tmin – 


	tmax – 


	emin – 


	emax – 


	ax – 






	Returns

	



	Return type

	










	
ebounds

	




	
extra_info

	




	
get_idx_over_interval(tmin, tmax)

	returns the selection over an interval of the
full light curve


	Parameters

	
	tmin – 


	tmax – 






	Returns

	



	Return type

	










	
info()

	




	
instrument

	




	
n_counts

	




	
n_counts_background

	




	
n_counts_source

	




	
name

	




	
pha

	




	
pha_background

	




	
pha_source

	




	
time_adjustment

	




	
times

	




	
times_background

	




	
times_source

	




	
tstart

	




	
tstop

	








	
cosmogrb.lightcurve.light_curve_storage.select_time

	






cosmogrb.lightcurve.lightcurve module


	
class cosmogrb.lightcurve.lightcurve.LightCurve(name, source, background, response, instrument, T0=0, grb_name='SynthGRB', tstart=0, tstop=100.0)

	Bases: object


	
display_energy_dependent_light_curve(time, energy, ax=None, cmap='viridis', **kwargs)

	FIXME! briefly describe function


	Parameters

	
	time – 


	energy – 


	ax – 


	cmap – 






	Returns

	



	Return type

	










	
display_energy_integrated_light_curve(time, ax=None, **kwargs)

	FIXME! briefly describe function


	Parameters

	
	time – 


	ax – 






	Returns

	



	Return type

	










	
extra_info

	




	
lightcurve_storage

	




	
name

	




	
pha

	




	
pha_background

	




	
pha_source

	




	
process()

	




	
response

	




	
set_storage(lc_storage)

	




	
set_time_adjustment(t)

	




	
time_adjustment

	




	
times

	




	
times_background

	




	
times_source

	










cosmogrb.lightcurve.lightcurve_analyzer module


	
class cosmogrb.lightcurve.lightcurve_analyzer.LightCurveAnalyzer(lightcurve, instrument)

	Bases: object


	
dead_time_of_interval(tmax, tmin)

	




	
exposure_of_interval(tmin, tmax)

	return the exposure of the interval


	Parameters

	
	tmin – 


	tmax – 






	Returns

	



	Return type

	










	
is_detected

	










Module contents


	
class cosmogrb.lightcurve.LightCurve(name, source, background, response, instrument, T0=0, grb_name='SynthGRB', tstart=0, tstop=100.0)

	Bases: object


	
display_energy_dependent_light_curve(time, energy, ax=None, cmap='viridis', **kwargs)

	FIXME! briefly describe function


	Parameters

	
	time – 


	energy – 


	ax – 


	cmap – 






	Returns

	



	Return type

	










	
display_energy_integrated_light_curve(time, ax=None, **kwargs)

	FIXME! briefly describe function


	Parameters

	
	time – 


	ax – 






	Returns

	



	Return type

	










	
extra_info

	




	
lightcurve_storage

	




	
name

	




	
pha

	




	
pha_background

	




	
pha_source

	




	
process()

	




	
response

	




	
set_storage(lc_storage)

	




	
set_time_adjustment(t)

	




	
time_adjustment

	




	
times

	




	
times_background

	




	
times_source

	








	
class cosmogrb.lightcurve.LightCurveAnalyzer(lightcurve, instrument)

	Bases: object


	
dead_time_of_interval(tmax, tmin)

	




	
exposure_of_interval(tmin, tmax)

	return the exposure of the interval


	Parameters

	
	tmin – 


	tmax – 






	Returns

	



	Return type

	










	
is_detected
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cosmogrb.populations package


Submodules




cosmogrb.populations.gbm_cpl_population module




Module contents







          

      

      

    

  

  
    
    cosmogrb.response package
    

    

    

    
 
  

    
      
          
            
  


cosmogrb.response package


Submodules




cosmogrb.response.response module


	
class cosmogrb.response.response.Response(matrix, geometric_area, energy_edges, channel_edges=None, channel_starts_at=0)

	Bases: object


	
channel_edges

	




	
channels

	




	
convolve(t1, t2)

	




	
digitize(photon_energies)

	digitze the photon into a energy bin
via the energy dispersion


	Parameters

	photon_energy – 



	Returns

	(pha_channel, detected)



	Return type

	










	
effective_area_max

	




	
emax

	




	
emin

	




	
energy_edges

	




	
geometric_area

	




	
get_photon_bin(energy)

	




	
matrix

	




	
set_function(integral_function=None)

	Set the function to be used for the convolution


	Parameters

	integral_function (callable) – a function f = f(e1,e2) which returns the integral of the model between e1 and e2










	
to_fits(filename, telescope_name='telescope', instrument_name='detector', overwrite=False)

	Write the current matrix into a OGIP FITS file
:param filename : the name of the FITS file to be created
:type filename : str
:param telescope_name : a name for the telescope/experiment which this matrix applies to
:param instrument_name : a name for the instrument which this matrix applies to
:param overwrite: True or False, whether to overwrite or not the output file
:return: None












Module contents


	
class cosmogrb.response.Response(matrix, geometric_area, energy_edges, channel_edges=None, channel_starts_at=0)

	Bases: object


	
channel_edges

	




	
channels

	




	
convolve(t1, t2)

	




	
digitize(photon_energies)

	digitze the photon into a energy bin
via the energy dispersion


	Parameters

	photon_energy – 



	Returns

	(pha_channel, detected)



	Return type

	










	
effective_area_max

	




	
emax

	




	
emin

	




	
energy_edges

	




	
geometric_area

	




	
get_photon_bin(energy)

	




	
matrix

	




	
set_function(integral_function=None)

	Set the function to be used for the convolution


	Parameters

	integral_function (callable) – a function f = f(e1,e2) which returns the integral of the model between e1 and e2










	
to_fits(filename, telescope_name='telescope', instrument_name='detector', overwrite=False)

	Write the current matrix into a OGIP FITS file
:param filename : the name of the FITS file to be created
:type filename : str
:param telescope_name : a name for the telescope/experiment which this matrix applies to
:param instrument_name : a name for the instrument which this matrix applies to
:param overwrite: True or False, whether to overwrite or not the output file
:return: None
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cosmogrb.sampler package


Submodules




cosmogrb.sampler.background module


	
class cosmogrb.sampler.background.Background(tstart, tstop, average_rate=1000, background_spectrum_template=None)

	Bases: cosmogrb.sampler.sampler.Sampler


	
sample_channel(size=None)

	Sample the background template. Other options
do not exist yet


	Parameters

	size – 



	Returns

	



	Return type

	










	
sample_times()

	sample the background times


	Returns

	



	Return type

	














	
class cosmogrb.sampler.background.BackgroundSpectrumTemplate(counts, start_at_one=False)

	Bases: object


	
classmethod from_file(file_name, start_at_one=False)

	Read the counts from a HDF5 file that has
a dataset in its top directory called counts


	Parameters

	
	cls – 


	file_name – 






	Returns

	



	Return type

	










	
sample_channel(size=None)

	Sample from the background template


	Parameters

	size – 



	Returns

	



	Return type

	














	
cosmogrb.sampler.background.background_poisson_generator

	
	Parameters

	
	tstop – 


	rate – 






	Returns

	



	Return type

	



	Type

	param tstart












cosmogrb.sampler.constant_cpl module


	
class cosmogrb.sampler.constant_cpl.ConstantCPL(peak_flux=1e-06, ep=300.0, alpha=-1.0, emin=10.0, emax=10000.0, response=None)

	Bases: cosmogrb.sampler.source_function.SourceFunction


	
energy_integrated_evolution(time)

	return the integral over energy at a given time
via Simpson’s rule


	Parameters

	time – the time of the pulse



	Returns

	



	Return type

	










	
evolution(energy, time)

	must return a matrix (time.shape, energy.shape)






	
sample_energy(times)

	




	
sample_events(tstart, tstop, fmax)

	




	
time_integrated_spectrum(energy, tmin, tmax)

	
	Parameters

	
	energy – 


	t1 – 


	t2 – 






	Returns

	



	Return type

	
















cosmogrb.sampler.cpl_source module


	
class cosmogrb.sampler.cpl_source.CPLSourceFunction(peak_flux=1e-06, ep_start=300.0, ep_tau=1.0, alpha=-1.0, trise=1.0, tdecay=2, emin=10.0, emax=10000.0, response=None)

	Bases: cosmogrb.sampler.source_function.SourceFunction


	
energy_integrated_evolution(time)

	return the integral over energy at a given time
via Simpson’s rule


	Parameters

	time – the time of the pulse



	Returns

	



	Return type

	










	
evolution(energy, time)

	must return a matrix (time.shape, energy.shape)






	
sample_energy(times)

	




	
sample_events(tstart, tstop, fmax)

	




	
time_integrated_spectrum(energy, tmin, tmax)

	
	Parameters

	
	energy – 


	t1 – 


	t2 – 






	Returns

	



	Return type

	
















cosmogrb.sampler.sampler module


	
class cosmogrb.sampler.sampler.Sampler(tstart, tstop)

	Bases: object


	
sample_channel(size=None)

	




	
sample_times()

	




	
times

	




	
tstart

	




	
tstop

	










cosmogrb.sampler.source module


	
class cosmogrb.sampler.source.Source(tstart, tstop, source_function, z, use_plaw_sample=False)

	Bases: cosmogrb.sampler.sampler.Sampler


	
display_energy_dependent_light_curve(time, energy, ax=None, cmap='viridis', **kwargs)

	FIXME! briefly describe function


	Parameters

	
	time – 


	energy – 


	ax – 


	cmap – 






	Returns

	



	Return type

	










	
display_energy_integrated_light_curve(time, ax=None, **kwargs)

	FIXME! briefly describe function


	Parameters

	
	time – 


	ax – 






	Returns

	



	Return type

	










	
sample_channel(photons, response)

	




	
sample_photons(times)

	




	
sample_times()

	sample the evolution function INTEGRATED
over energy


	Returns

	



	Return type

	










	
set_response(response)

	called if there is no response upon creation






	
z

	










Module contents


	
class cosmogrb.sampler.SourceFunction(emin=10.0, emax=10000.0, index=None, response=None)

	Bases: object


	
display_energy_dependent_light_curve(time, energy, ax=None, cmap='viridis', **kwargs)

	plot the latent light curve integrated over energy


	Parameters

	
	time – 


	ax – 






	Returns

	



	Return type

	










	
display_energy_integrated_light_curve(time, ax=None, **kwargs)

	plot the latent light curve integrated over energy


	Parameters

	
	time – 


	ax – 






	Returns

	



	Return type

	










	
emax

	




	
emin

	




	
energy_integrated_evolution(time)

	return the integral over energy at a given time
via Simpson’s rule


	Parameters

	time – the time of the pulse



	Returns

	



	Return type

	










	
evolution(energy, time)

	must return a matrix (time.shape, energy.shape)






	
index

	




	
response

	




	
sample_energy(times)

	




	
sample_events(tstart, tstop, fmax)

	




	
set_response(response)

	




	
set_source(source)

	




	
classmethod time_integrated_spectrum(energy, t1, t2)

	
	Parameters

	
	energy – 


	t1 – 


	t2 – 






	Returns

	



	Return type

	














	
class cosmogrb.sampler.Source(tstart, tstop, source_function, z, use_plaw_sample=False)

	Bases: cosmogrb.sampler.sampler.Sampler


	
display_energy_dependent_light_curve(time, energy, ax=None, cmap='viridis', **kwargs)

	FIXME! briefly describe function


	Parameters

	
	time – 


	energy – 


	ax – 


	cmap – 






	Returns

	



	Return type

	










	
display_energy_integrated_light_curve(time, ax=None, **kwargs)

	FIXME! briefly describe function


	Parameters

	
	time – 


	ax – 






	Returns

	



	Return type

	










	
sample_channel(photons, response)

	




	
sample_photons(times)

	




	
sample_times()

	sample the evolution function INTEGRATED
over energy


	Returns

	



	Return type

	










	
set_response(response)

	called if there is no response upon creation






	
z

	








	
class cosmogrb.sampler.Background(tstart, tstop, average_rate=1000, background_spectrum_template=None)

	Bases: cosmogrb.sampler.sampler.Sampler


	
sample_channel(size=None)

	Sample the background template. Other options
do not exist yet


	Parameters

	size – 



	Returns

	



	Return type

	










	
sample_times()

	sample the background times


	Returns

	



	Return type

	














	
class cosmogrb.sampler.CPLSourceFunction(peak_flux=1e-06, ep_start=300.0, ep_tau=1.0, alpha=-1.0, trise=1.0, tdecay=2, emin=10.0, emax=10000.0, response=None)

	Bases: cosmogrb.sampler.source_function.SourceFunction


	
energy_integrated_evolution(time)

	return the integral over energy at a given time
via Simpson’s rule


	Parameters

	time – the time of the pulse



	Returns

	



	Return type

	










	
evolution(energy, time)

	must return a matrix (time.shape, energy.shape)






	
sample_energy(times)

	




	
sample_events(tstart, tstop, fmax)

	




	
time_integrated_spectrum(energy, tmin, tmax)

	
	Parameters

	
	energy – 


	t1 – 


	t2 – 






	Returns

	



	Return type

	



















          

      

      

    

  

  
    
    cosmogrb.universe package
    

    

    

    
 
  

    
      
          
            
  


cosmogrb.universe package


Submodules




cosmogrb.universe.survey module


	
class cosmogrb.universe.survey.Observation(grb_save_file, grb_detector_file=None, population=None, idx=None)

	Bases: object


	
detector_info

	




	
grb

	








	
class cosmogrb.universe.survey.Survey(grb_save_files, population_file, grb_detector_files=None)

	Bases: collections.OrderedDict


	
classmethod from_file(file_name)

	create a universe


	Parameters

	
	cls – 


	file_name – 






	Returns

	



	Return type

	










	
info()

	display the information about the survey


	Returns

	



	Return type

	










	
is_processed

	




	
n_detected

	




	
n_grbs

	




	
population

	




	
process(detector_type, client=None, serial=False, **kwargs)

	Process the triggers or detectors in the survey. This runs the provided
GRBDetector type on each of the GRBs and prepares the information


	Parameters

	
	detector_type – a class of GRBDetector type


	client – the dask client


	serial – True/False for if the survey is processed without dask






	Returns

	



	Return type

	










	
write(file_name)

	write the info to a file.
if the universe has been processed, this information is also written


	Parameters

	file_name – 



	Returns

	



	Return type

	
















cosmogrb.universe.universe module


	
class cosmogrb.universe.universe.GRBWrapper(parameter_server, serial=False)

	Bases: object






	
class cosmogrb.universe.universe.ParameterServer(name, ra, dec, z, duration, T0, **kwargs)

	Bases: object


	
file_path

	




	
parameters

	




	
set_file_path(file_path)

	








	
class cosmogrb.universe.universe.Universe(population_file, grb_base_name='SynthGRB', save_path='.')

	Bases: object

Documentation for Universe


	
go(client=None)

	Launch the creation of the Universe of GRBs.
If no client is passed, it is done serially.


	Parameters

	client – 



	Returns

	



	Return type

	










	
save(file_name)

	Save the infomation from the simulation to
and HDF5 file


	Parameters

	file_name – 



	Returns

	



	Return type

	
















Module contents
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cosmogrb.utils.plotting package


Submodules




cosmogrb.utils.plotting.angle module

Angle utilities.


	
cosmogrb.utils.plotting.angle.reference_angle(a)

	Convert an angle to a reference angle between -pi and pi.






	
cosmogrb.utils.plotting.angle.reference_angle_deg(a)

	Convert an angle to a reference angle between -180 and 180 degrees.






	
cosmogrb.utils.plotting.angle.wrapped_angle(a)

	Convert an angle to a reference angle between 0 and 2*pi.






	
cosmogrb.utils.plotting.angle.wrapped_angle_deg(a)

	Convert an angle to a reference angle between 0 and 2*pi.








cosmogrb.utils.plotting.channel_plot module


	
cosmogrb.utils.plotting.channel_plot.channel_plot(ax, chan_min, chan_max, counts, **kwargs)

	FIXME! briefly describe function


	Parameters

	
	ax – 


	chan_min – 


	chan_max – 


	counts – 






	Returns

	



	Return type

	












cosmogrb.utils.plotting.itrs_frame_monkeypatch module

Workaround for https://github.com/astropy/astropy/pull/9609.


	
cosmogrb.utils.plotting.itrs_frame_monkeypatch.install()

	




	
cosmogrb.utils.plotting.itrs_frame_monkeypatch.wcs_to_celestial_frame(*args, **kwargs)

	






cosmogrb.utils.plotting.projections module

Axes subclasses for astronomical mapmaking.

This module adds several astropy.visualization.wcsaxes.WCSAxes
subclasses to the Matplotlib projection registry. The projections have names of
the form astro_or_geo [lon_units] projection.

astro_or_geo may be astro or geo. It controls the
reference frame, either celestial (ICRS) or terrestrial (ITRS).

lon_units may be hours or degrees. It controls the units of
the longitude axis. If omitted, astro implies hours and geo implies
degrees.

projection may be any of the following:


	aitoff for the Aitoff all-sky projection


	mollweide for the Mollweide all-sky projection


	globe for an orthographic projection, like the three-dimensional view of
the Earth from a distant satellite


	zoom for a gnomonic projection suitable for visualizing small zoomed-in
patches




Some of the projections support additional optional arguments. The globe
projections support the options center and rotate. The zoom
projections support the options center, radius, and rotate.

Examples


Complete Example

The following example demonstrates most of the features of this module.


	
class cosmogrb.utils.plotting.projections.AutoScaledWCSAxes(*args, header, obstime=None, **kwargs)

	Bases: astropy.visualization.wcsaxes.core.WCSAxes

Axes base class. The pixel scale is adjusted to the DPI of the image,
and there are a variety of convenience methods.


	
compass(x, y, size)

	Add a compass to indicate the north and east directions.


	Parameters

	
	x, y (float) – Position of compass vertex in axes coordinates.


	size (float) – Size of compass in axes coordinates.













	
connect_inset_axes(ax, loc, *args, **kwargs)

	Connect a corner of another WCSAxes to the matching point inside
this one.


	Parameters

	
	ax (astropy.visualization.wcsaxes.WCSAxes) – The other axes.


	loc (int, str) – Which corner to connect. For valid values, see
matplotlib.offsetbox.AnchoredOffsetbox.






	Other Parameters

	
	args – Extra arguments for matplotlib.patches.ConnectionPatch


	kwargs – Extra keyword arguments for matplotlib.patches.ConnectionPatch






	Returns

	patch



	Return type

	matplotlib.patches.ConnectionPatch










	
contour_hpx(data, hdu_in=None, order='bilinear', nested=False, field=0, smooth=None, **kwargs)

	Add contour levels for a HEALPix data set.


	Parameters

	
	data (numpy.ndarray or str or ~astropy.io.fits.TableHDU or ~astropy.io.fits.BinTableHDU or tuple) – The HEALPix data set. If this is a numpy.ndarray, then it is
interpreted as the HEALPix array in the same coordinate system as
the axes. Otherwise, the input data can be any type that is
understood by reproject.reproject_from_healpix.


	smooth (astropy.units.Quantity, optional) – An optional smoothing length in angle-compatible units.






	Other Parameters

	
	hdu_in, order, nested, field, smooth – Extra arguments for reproject.reproject_from_healpix


	kwargs – Extra keyword arguments for matplotlib.axes.Axes.contour






	Returns

	countours



	Return type

	matplotlib.contour.QuadContourSet










	
contourf_hpx(data, hdu_in=None, order='bilinear', nested=False, field=0, smooth=None, **kwargs)

	Add filled contour levels for a HEALPix data set.


	Parameters

	
	data (numpy.ndarray or str or ~astropy.io.fits.TableHDU or ~astropy.io.fits.BinTableHDU or tuple) – The HEALPix data set. If this is a numpy.ndarray, then it is
interpreted as the HEALPix array in the same coordinate system as
the axes. Otherwise, the input data can be any type that is
understood by reproject.reproject_from_healpix.


	smooth (astropy.units.Quantity, optional) – An optional smoothing length in angle-compatible units.






	Other Parameters

	
	hdu_in, order, nested, field, smooth – Extra arguments for reproject.reproject_from_healpix


	kwargs – Extra keyword arguments for matplotlib.axes.Axes.contour






	Returns

	contours



	Return type

	matplotlib.contour.QuadContourSet










	
header

	




	
imshow_hpx(data, hdu_in=None, order='bilinear', nested=False, field=0, smooth=None, **kwargs)

	Add an image for a HEALPix data set.


	Parameters

	
	data (numpy.ndarray or str or ~astropy.io.fits.TableHDU or ~astropy.io.fits.BinTableHDU or tuple) – The HEALPix data set. If this is a numpy.ndarray, then it is
interpreted as the HEALPix array in the same coordinate system as
the axes. Otherwise, the input data can be any type that is
understood by reproject.reproject_from_healpix.


	smooth (astropy.units.Quantity, optional) – An optional smoothing length in angle-compatible units.






	Other Parameters

	
	hdu_in, order, nested, field, smooth – Extra arguments for reproject.reproject_from_healpix


	kwargs – Extra keyword arguments for matplotlib.axes.Axes.contour






	Returns

	image



	Return type

	matplotlib.image.AxesImage










	
mark_inset_axes(ax, *args, **kwargs)

	Outline the footprint of another WCSAxes inside this one.


	Parameters

	ax (astropy.visualization.wcsaxes.WCSAxes) – The other axes.



	Other Parameters

	
	args – Extra arguments for matplotlib.patches.PathPatch


	kwargs – Extra keyword arguments for matplotlib.patches.PathPatch






	Returns

	patch



	Return type

	matplotlib.patches.PathPatch










	
name = 'astro wcs'

	




	
scalebar(*args, **kwargs)

	Add scale bar.


	Parameters

	
	xy (tuple) – The axes coordinates of the scale bar.


	length (astropy.units.Quantity) – The length of the scale bar in angle-compatible units.






	Other Parameters

	
	args – Extra arguments for matplotlib.patches.FancyArrowPatch


	kwargs – Extra keyword arguments for matplotlib.patches.FancyArrowPatch






	Returns

	patch



	Return type

	matplotlib.patches.FancyArrowPatch














	
class cosmogrb.utils.plotting.projections.ScaleBar(ax, xy, length, *args, **kwargs)

	Bases: matplotlib.patches.FancyArrowPatch


	
label(**kwargs)

	








	
class cosmogrb.utils.plotting.projections.AstroHoursAitoffAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Astro, cosmogrb.utils.plotting.projections.Hours, cosmogrb.utils.plotting.projections.Aitoff


	
name = 'astro hours aitoff'

	








	
class cosmogrb.utils.plotting.projections.AstroHoursGlobeAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Astro, cosmogrb.utils.plotting.projections.Hours, cosmogrb.utils.plotting.projections.Globe


	
name = 'astro hours globe'

	








	
class cosmogrb.utils.plotting.projections.AstroHoursMollweideAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Astro, cosmogrb.utils.plotting.projections.Hours, cosmogrb.utils.plotting.projections.Mollweide


	
name = 'astro hours mollweide'

	








	
class cosmogrb.utils.plotting.projections.AstroHoursZoomAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Astro, cosmogrb.utils.plotting.projections.Hours, cosmogrb.utils.plotting.projections.Zoom


	
name = 'astro hours zoom'

	








	
class cosmogrb.utils.plotting.projections.AstroDegreesAitoffAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Astro, cosmogrb.utils.plotting.projections.Degrees, cosmogrb.utils.plotting.projections.Aitoff


	
name = 'astro degrees aitoff'

	








	
class cosmogrb.utils.plotting.projections.AstroDegreesGlobeAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Astro, cosmogrb.utils.plotting.projections.Degrees, cosmogrb.utils.plotting.projections.Globe


	
name = 'astro degrees globe'

	








	
class cosmogrb.utils.plotting.projections.AstroDegreesMollweideAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Astro, cosmogrb.utils.plotting.projections.Degrees, cosmogrb.utils.plotting.projections.Mollweide


	
name = 'astro degrees mollweide'

	








	
class cosmogrb.utils.plotting.projections.AstroDegreesZoomAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Astro, cosmogrb.utils.plotting.projections.Degrees, cosmogrb.utils.plotting.projections.Zoom


	
name = 'astro degrees zoom'

	








	
class cosmogrb.utils.plotting.projections.GeoHoursAitoffAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Geo, cosmogrb.utils.plotting.projections.Hours, cosmogrb.utils.plotting.projections.Aitoff


	
name = 'geo hours aitoff'

	








	
class cosmogrb.utils.plotting.projections.GeoHoursGlobeAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Geo, cosmogrb.utils.plotting.projections.Hours, cosmogrb.utils.plotting.projections.Globe


	
name = 'geo hours globe'

	








	
class cosmogrb.utils.plotting.projections.GeoHoursMollweideAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Geo, cosmogrb.utils.plotting.projections.Hours, cosmogrb.utils.plotting.projections.Mollweide


	
name = 'geo hours mollweide'

	








	
class cosmogrb.utils.plotting.projections.GeoHoursZoomAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Geo, cosmogrb.utils.plotting.projections.Hours, cosmogrb.utils.plotting.projections.Zoom


	
name = 'geo hours zoom'

	








	
class cosmogrb.utils.plotting.projections.GeoDegreesAitoffAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Geo, cosmogrb.utils.plotting.projections.Degrees, cosmogrb.utils.plotting.projections.Aitoff


	
name = 'geo degrees aitoff'

	








	
class cosmogrb.utils.plotting.projections.GeoDegreesGlobeAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Geo, cosmogrb.utils.plotting.projections.Degrees, cosmogrb.utils.plotting.projections.Globe


	
name = 'geo degrees globe'

	








	
class cosmogrb.utils.plotting.projections.GeoDegreesMollweideAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Geo, cosmogrb.utils.plotting.projections.Degrees, cosmogrb.utils.plotting.projections.Mollweide


	
name = 'geo degrees mollweide'

	








	
class cosmogrb.utils.plotting.projections.GeoDegreesZoomAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.Geo, cosmogrb.utils.plotting.projections.Degrees, cosmogrb.utils.plotting.projections.Zoom


	
name = 'geo degrees zoom'

	








	
class cosmogrb.utils.plotting.projections.AstroAitoffAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.AstroHoursAitoffAxes


	
name = 'astro aitoff'

	








	
class cosmogrb.utils.plotting.projections.AstroGlobeAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.AstroHoursGlobeAxes


	
name = 'astro globe'

	








	
class cosmogrb.utils.plotting.projections.AstroMollweideAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.AstroHoursMollweideAxes


	
name = 'astro mollweide'

	








	
class cosmogrb.utils.plotting.projections.AstroZoomAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.AstroHoursZoomAxes


	
name = 'astro zoom'

	








	
class cosmogrb.utils.plotting.projections.GeoAitoffAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.GeoDegreesAitoffAxes


	
name = 'geo aitoff'

	








	
class cosmogrb.utils.plotting.projections.GeoGlobeAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.GeoDegreesGlobeAxes


	
name = 'geo globe'

	








	
class cosmogrb.utils.plotting.projections.GeoMollweideAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.GeoDegreesMollweideAxes


	
name = 'geo mollweide'

	








	
class cosmogrb.utils.plotting.projections.GeoZoomAxes(*args, **kwargs)

	Bases: cosmogrb.utils.plotting.projections.GeoDegreesZoomAxes


	
name = 'geo zoom'

	












cosmogrb.utils.plotting.skyplot module


	
cosmogrb.utils.plotting.skyplot.skyplot(ax=None, projection='astro degrees mollweide', center=None, radius=10.0)

	






cosmogrb.utils.plotting.step_plot module


	
cosmogrb.utils.plotting.step_plot.step_plot(xbins, y, ax, fill=False, fill_min=0, **kwargs)

	Routine for plotting a in steps with the ability to fill the plot
xbins is a 2D list of start and stop values.
y are the values in the bins.
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cosmogrb.utils package


Subpackages
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	Submodules
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	Complete Example
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	Module contents












Submodules




cosmogrb.utils.array_to_cmap module


	
cosmogrb.utils.array_to_cmap.array_to_cmap(values, cmap, use_log=False)

	Generates a color map and color list that is normalized
to the values in an array. Allows for adding a 3rd dimension
onto a plot


	Parameters

	
	values – a list a values to map into a cmap


	cmap – the mpl colormap to use


	use_log – if the mapping should be done in log space















cosmogrb.utils.file_utils module


	
cosmogrb.utils.file_utils.file_existing_and_readable(filename)

	




	
cosmogrb.utils.file_utils.if_directory_not_existing_then_make(directory)

	If the given directory does not exists, then make it
:param directory: directory to check or make
:return: None






	
cosmogrb.utils.file_utils.path_exists_and_is_directory(path)

	




	
cosmogrb.utils.file_utils.sanitize_filename(filename, abspath=False)

	




	
cosmogrb.utils.file_utils.within_directory(directory)

	






cosmogrb.utils.fits_file module


	
class cosmogrb.utils.fits_file.FITSExtension(data_tuple, header_tuple)

	Bases: responsum.utils.fits_file.FITSExtension








cosmogrb.utils.hdf5_utils module


	
cosmogrb.utils.hdf5_utils.recursively_load_dict_contents_from_group(h5file, path)

	read a dictionary from and HDF5 file


	Parameters

	
	h5file – 


	path – 






	Returns

	



	Return type

	










	
cosmogrb.utils.hdf5_utils.recursively_save_dict_contents_to_group(h5file, path, dic)

	save a dictionary to an HDf5 file


	Parameters

	
	h5file – 


	path – 


	dic – 






	Returns

	



	Return type

	












cosmogrb.utils.logging module




cosmogrb.utils.package_utils module


	
cosmogrb.utils.package_utils.copy_package_data(data_file)

	




	
cosmogrb.utils.package_utils.get_path_of_data_dir()

	




	
cosmogrb.utils.package_utils.get_path_of_data_file(data_file)

	




	
cosmogrb.utils.package_utils.get_path_of_user_dir()

	Returns the path of the directory containing the user data (~/.cosmogrb)


	Returns

	an absolute path












cosmogrb.utils.response_file module


	
class cosmogrb.utils.response_file.EBOUNDS(energy_boundaries)

	Bases: cosmogrb.utils.fits_file.FITSExtension






	
class cosmogrb.utils.response_file.MATRIX(mc_energies, channel_energies, matrix)

	Bases: cosmogrb.utils.fits_file.FITSExtension

Represents the MATRIX extension of a response FITS file following the OGIP format
:param mc_energies_lo: lower bound of MC energies (in keV)
:param mc_energies_hi: hi bound of MC energies (in keV)
:param channel_energies_lo: lower bound of channel energies (in keV)
:param channel_energies_hi: hi bound of channel energies (in keV
:param matrix: the redistribution matrix, representing energy dispersion effects






	
class cosmogrb.utils.response_file.RMF(mc_energies, ebounds, matrix, telescope_name, instrument_name)

	Bases: responsum.utils.fits_file.FITSFile

A RMF file, the OGIP format for a matrix representing energy dispersion effects.






	
class cosmogrb.utils.response_file.RSP(mc_energies, ebounds, matrix, telescope_name, instrument_name)

	Bases: responsum.utils.fits_file.FITSFile

A response file, the OGIP format for a matrix representing both energy dispersion effects and effective area,
in the same matrix.






	
class cosmogrb.utils.response_file.SPECRESP_MATRIX(mc_energies, channel_energies, matrix)

	Bases: cosmogrb.utils.response_file.MATRIX

Represents the SPECRESP_MATRIX extension of a response FITS file following the OGIP format
:param mc_energies_lo: lower bound of MC energies (in keV)
:param mc_energies_hi: hi bound of MC energies (in keV)
:param channel_energies_lo: lower bound of channel energies (in keV)
:param channel_energies_hi: hi bound of channel energies (in keV
:param matrix: the redistribution matrix, representing energy dispersion effects and effective area information








cosmogrb.utils.time_interval module


	
exception cosmogrb.utils.time_interval.IntervalsDoNotOverlap

	Bases: RuntimeError






	
exception cosmogrb.utils.time_interval.IntervalsNotContiguous

	Bases: RuntimeError






	
class cosmogrb.utils.time_interval.TimeInterval(start, stop, counts=None, dead_time=0, swap_if_inverted=False)

	Bases: object


	
counts

	




	
dead_time

	




	
exposure

	




	
intersect(interval)

	Returns a new time interval corresponding to the intersection between this interval and the provided one.


	Parameters

	interval (Interval) – a TimeInterval instance



	Returns

	new interval covering the intersection





:raise IntervalsDoNotOverlap : if the intervals do not overlap






	
merge(interval)

	Returns a new interval corresponding to the merge of the current and the provided time interval. The intervals
must overlap.


	Parameters

	interval – a TimeInterval instance
:type interval : Interval



	Returns

	a new TimeInterval instance










	
mid_point

	




	
overlaps_with(interval)

	Returns whether the current time interval and the provided one overlap or not


	Parameters

	interval (Interval) – a TimeInterval instance



	Returns

	True or False










	
rate

	




	
start

	




	
stop

	




	
to_string()

	returns a string representation of the time interval that is like the
argument of many interval reading funcitons


	Returns

	










	
width

	








	
class cosmogrb.utils.time_interval.TimeIntervalSet(list_of_intervals=())

	Bases: object

A set of intervals


	
absolute_start

	the minimum of the start times
:return:






	
absolute_stop

	the maximum of the stop times
:return:






	
argsort()

	Returns the indices which order the set


	Returns

	










	
bin_stack

	
	get a stacked view of the bins [[start_1,stop_1 ],

	[start_2,stop_2 ]]






	Returns

	










	
containing_bin(value)

	finds the index of the interval containing
:param value:
:return:






	
containing_interval(start, stop, inner=True, as_mask=False)

	returns either a mask of the intervals contained in the selection
or a new set of intervals within the selection. NOTE: no sort is performed


	Parameters

	
	start – start of interval


	stop – stop of interval


	inner – if True, returns only intervals strictly contained within bounds, if False, returns outer bounds as well


	as_mask – if you want a mask or the intervals






	Returns

	










	
counts

	




	
edges

	return an array of time edges if contiguous
:return:






	
exposures

	




	
extend(list_of_intervals)

	




	
classmethod from_list_of_edges(edges)

	Builds a IntervalSet from a list of time edges:

edges = [-1,0,1] -> [-1,0], [0,1]


	Parameters

	edges – 



	Returns

	










	
classmethod from_starts_and_stops(starts, stops, counts=None, dead_time=None)

	Builds a TimeIntervalSet from a list of start and stop times:

start = [-1,0]  ->   [-1,0], [0,1]
stop =  [0,1]


	Parameters

	
	starts – 


	stops – 






	Returns

	










	
is_contiguous(relative_tolerance=1e-05)

	Check whether the time intervals are all contiguous, i.e., the stop time of one interval is the start
time of the next


	Returns

	True or False










	
is_sorted

	Check whether the time intervals are sorted
:return: True or False






	
merge_intersecting_intervals(in_place=False)

	merges intersecting intervals into a contiguous intervals


	Returns

	










	
mid_points

	




	
plot_intervals(as_rates=True, ax=None, **kwargs)

	plot the intervals as rates or counts


	Parameters

	
	as_rates – 


	ax – 






	Returns

	



	Return type

	










	
pop(index)

	




	
rates

	




	
sort()

	Returns a sorted copy of the set (sorted according to the tstart of the time intervals)


	Returns

	










	
starts

	Return the starts fo the set


	Returns

	list of start times










	
stops

	Return the stops of the set


	Returns

	










	
to_string()

	returns a set of string representaitons of the intervals
:return:






	
widths

	










cosmogrb.utils.tte_file module


	
class cosmogrb.utils.tte_file.EBOUNDS(det_name, tstart, tstop, trigger_time, ra, dec, channel, emin, emax)

	Bases: cosmogrb.utils.fits_file.FITSExtension






	
class cosmogrb.utils.tte_file.EVENTS(det_name, tstart, tstop, trigger_time, ra, dec, pha, time)

	Bases: cosmogrb.utils.fits_file.FITSExtension






	
class cosmogrb.utils.tte_file.GTI(det_name, tstart, tstop, trigger_time, ra, dec)

	Bases: cosmogrb.utils.fits_file.FITSExtension






	
class cosmogrb.utils.tte_file.TTEFile(det_name, tstart, tstop, trigger_time, ra, dec, channel, emin, emax, pha, time)

	Bases: responsum.utils.fits_file.FITSFile
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