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Abstract	
Exo-planetary	research	is	a	fast	growing	science	domain.	More	and	more	astronomical	instruments	are	dedicated	to	exo-planet	searches,	collec=ng	terabytes	of	data.	In	order	to	explore	this	huge	amount	of	data	sophis=cated	
algorithms	are	necessary.	The	Markov	Chain	Monte	Carlo	is	a	family	of	algorithms	very	well	suited	for	the	explora=on	of	the	high	dimensional	space	of	parameters	describing	keplerian	orbits.	The	Data	&	Analysis	Center	for	
Exoplanets	(DACE)	contains	a	database	with	thousands	of	radial	veloci=es	measurements	and	transit	light	curves	amongst	other	observa=ons.	It	also	implements	algorithms	for	trea=ng,	displaying,	op=mising	and	exploring	this	
data.	One	of	the	recently	developed	algorithms	for	fiIng	keplerian	orbits	is	the	MCMC	algorithm	with	two	varia=ons:	the	simple	Metropolis-Has=ngs	MCMC	and	its	Change	of	Basis	(CoB)	version.	The	simple	MHMCMC	is	very	
efficient	 for	well	constrained	orbital	parameters,	 the	CoB	works	beNer	 for	 less	constrained	cases,	 such	as	when	the	orbits	are	not	closed.	The	soOware	was	wriNen	 in	 Java,	whose	object	oriented	structure	allows	 for	nice	
integra=on	of	several	solu=ons	into	the	same	scheme	and	separa=on	of	the	algorithm	from	the	model.	In	this	way,	the	DACE	MCMC	can	be	applied	to	any	astrophysical	model	within	DACE.	The	DACE	MCMC	is	directly	linked	to	
the	DACE	database,	so	it	can	be	launched	on	the	data	extracted	from	the	DB	on	the	DACE	server	or	locally	on	the	user	computer.	It	can	also	be	run	on	user	private	data.	The	soOware	development	is	s=ll	ongoing	and	future	
features	will	include	the	incorpora=on	of	different	models	as	well	as	the	running	of	several	Markov	Chains	in	parallel	with	their	solu=ons	combined.	
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To explore an exo-planetary system parameters space with MCMC one needs the 
initial parameters. These are provided by the model construction in DACE, where 
the user has the access to all the system data and fitting algorithms.

The fitted parameters are fed into the MCMC form, where user can adjust 
them, decide which parameters will evolve and define the prior distributions.

The user can define the type of the MCMC to use: univariate or the Change of 
Basis. She/He can also fix the number of iterations, the size of the rescaling 
sample, how long the burning phase should take and the frequency of saving 
the iterations data. 
Then the user can decide if s/he prefers to launch the MCMC directly on the 
cluster or locally on his own computer.

MCMC execution

The results are presented as graphs and tables. Here you can see some examples like the 
evolution of the likelihood, the histogram of the period log, the correlation between the 
eccentricity and the omega and a table describing results for one of the keplerians.

The MCMC input parameters are passed to MCMC 
application through the JSON form, together with the exo-
planetary system data in one zip package.

To execute the configured MCMC, user has only to 
launch the MCMC application by executing a jar file. 


