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Accretion History of Active Black Holes from Type 1

AGN

Eduardo S. Pereira! and Oswaldo D). Miranda?l

Abstract Almost all galaxies have massive central
black holes in their centers with masses typically rang-
ing from ~ 10" to ~ 10 M. However, the origin and
evolution of these objects and their connection with
the hosting galaxies are not completely understood vet,
In this work we analyze the supermassive black holes
(SMEBHs) mass aceretion rate and the mean Edding-
ton ratio (MER) of type 1 AGN using data from the
Sloan Sky Survey. For this purpose we improve the
method for constructing the subsample of SMBH, tak-
ing into account the survey flux limit and the bias of
the sample. It was observed that the mean bolometric
Iluiminosity of the active black holes can be represented
bv a power law with the mean Eddington ratio and the
mass accretion rate being proportional to this law,
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not the merging of black holes is the dominant process
for growing the supermassive black holes we find at the
centers of present-day galaxies {Shankar et al. 2010,
2009; Bertie & Volonteri 2008; Volonteri 2005; Marconi
et al. 2004).

The Eddington ratio is an important element to
study the evolution of SMBHs. It is associated with
both the dyvnamic of accretion as the balance between
the gravitational force and the radiation pressure of the
accretion disk., The mean Eddington ratio evolution, as
a fhunetion of the redshift, has been described, for exam-
ple, by Hopkins & Hernguist (2009 and Cao (2010).
On the other hand, some works discuss the evidence
that the evolution of the mean Eddington ratio is also
a function of the mass of the central black hole (DeGraf
et al.  2012; Trakhtenbrot & Netzer 2012; Kollmeier
et al.  2006: Lusso et al.  2012: Kelly & Shen 2013).
However, the real significance of the mean Eddington
ratio is not clear yvet.
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pycosmicstar: A semi-analytical model and Web-Based Application to the Study the
Cosmic Star Formation Rate

Eduardo S. Pereira!

Divisdo de Astrofisica, Instituto Nacional de Pesquisas Espaciais, Brazil, SP 12227-010

Abstract

The Cosmic Star Formation Rate (CSFR) represents the rate of gas conversion 1n star into a given comove volume and time.
Understanding the CSFR has an important role in the modern astrophysics. A semi-analytical form of the CSFR can be used to test
alternative cosmological models and to study process that might have been occurred in the called cosmological dark age. The main
objective of this work is to detail the pycosmicstar (PYthon COSMIC STar formAtion Rate), which is a new computational package
and a web-based application used for exploring the influences of the cosmological parameters and the Initial Mass Function in the
CSFR. The main given contribution of this work is to release this package for the scientific community under the GNU General
Public License version 3. Moreover, was developed a web-based application www.cosmicstarformation.com under responsive
design principles.
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ABSTRACT

Context. Solar flares and Coronal Mass Ejections {CMEs hereafter) are the most energetic transient phenomena taking place at
the 5un, and together, they are the primarily responsible for disturbance at the earth outer space. It has taken several decades that
pioneering experiments detected CMEs. However, only recently CMEs daily rate has been introduced as a solar activity indicator
closely comrelated to the geomagnetic activity. The sunspots in turn are the main indicators of solar activity and evolution of a solar
cycle.

Aims. Here. we pursue the identification of patterns in the infra annual scale into the CMEs, solar flares and sunspot number time
SEries using a new data mining process.

Methods. This process consists in the combination of a decomposition method and the wavelet transform technigue applied to a
complete solar cycle period. A time series decomposition using the simple moving average as a high band pass filtering signals. After
that a continuous wavelet transform 18 applied to the series which permit vs to uncover signals previously masked by the original time
RETIES.

Results. The results have showed the existence of periodic and intermittent signals in the CMEs, flares and sunspot time series. For
the CME and flare series it was observed few and relatively short time intervals without any signal. Those signal with a intermittent
character taking place during some epochs of the maximum and descending phases of the solar cycle 23 and rising phase of solar
cycle 24,

Key words. Sun: coronal mass ejections {CMEs) — Sun: activity — Methods: data analysis




Web Site

www.cosmicstarformation.com
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ABSTRACT

Context. Solar flares and Coronal Mass Ejections (CMEs hereafter) are the most energetic transient phenomena taking place at
the Sun, and together, they are the primarily responsible for disturbance at the earth outer space. It has taken several decades that
pioneering experiments detected CMEs. However, only recently CMESs daily rate has been introduced as a solar activity indicator
closely correlated to the geomagnetic activity. The sunspots in turn are the main indicators of solar activity and evolution of a solar
cycle.

Aims. Here, we pursue the identification of patterns in the infra annual scale into the CMEs, solar flares and sunspot number time
series using a new data mining process.

Methods. This process consists in the combination of a decomposition method and the wavelet transform technique applied to a
complete solar cycle period. A time series decomposition using the simple moving average as a high band pass filtering signals. After
that a continuous wavelet transform is applied to the series which permit us to uncover signals previously masked by the original time
series.

Results. The results have showed the existence of intermittent signals in the CMESs and flares time series for periods less than 128 and
256 days respectively. Those signal with a intermittent character taking place during some epochs of the maximum and descending
phases of the solar cycle 23 and rising phase of solar cycle 24.

Key words. Sun: coronal mass ejections (CMEs) — Sun: activity — Methods: data analysis




Taxa de Acrescéncia

» Dados de quasares do Sloan Digital Sky
Survey Data Release 7.

e Catalogo de propriedades complementares de
quasares do Sloan Digital Sky Survey Data
Release 7 de Shen et al. (2011)



Metodo de Binagem.
Avaliando a funcao de probabilidade
de distribuicao de luminosidade.

Largura ideal do Histograma. Regra de Friedmon-Diacones:




Metodo de Binagem.
Avaliando a funcao de probabilidade
de distribuicao de luminosidade.
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Metodo de Binagem.
Avaliando a funcao de probabilidade
de distribuicao de luminosidade.
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Luminosidade

Ly = 77.7\.40JC2

M, = 1 /(1 — 1)

mn\ [ 7 bu(2)
T - 'bh ,, me
Lh(mhh: 3) = L;: ( . ) (1" . ) €Xp (_ i )




Razao de Eddington
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Luminosidade Bolomeétrica Média




Razao de Eddington Media
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Taxa de Acrescéncia Média
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Table 1 Best fit parameter: standard error, bias. All pa-
rameters are within 95% of confidence intervals. The values
were obtained from 10000 Simulations.

best fit bias error

ro] 3.056 x 10*7T | 6.65 x 10*® | 3.14 x 10%°
my, | 2.19 x 1001 | 1.88 x 10*Y | 4.88 x 10"
a 271 x 1071 | —=1.29 x 107* | 1.18 x 10~*
Tw 4.81 x 10" 1.05 x 107 1.69 x 103




Repetir o Processo N vezes

Testes Estatisticos

» Bootstrap NAO Paramétrico (Wehrens et al. 2000):

Para cada bin de redshift:
Crie uma nova amostra
» Apartir da amostra original
Sendo que na nova amostra

Podem existir objetos repetidos.

:

Realizar o bin da nova amostra

:

- Minimizar o x2 para obter um

Novo conjunto de parametros

 Significancia:
P(B+1)ay/2 = 0 S T(Br1)(1-a/2)

 Desvio Padra:

0=\ [51 2 (50)

e \ies:
biasg = 100%

abs(0* — 0)
abs(0)




PyBootstrap

Data | Plot

N Samples | 1000 &
Function plo]*=x**p[1]
Parameters |[1,1]

Open Data

Bootstrap

Output
Bootstrap Finishe

The best fit parameters are:
1.00466768183, 1.99883108337
The bootstrap bias are :

-0.00300345971929 , -0.005995368457

The bootstrap standard error are :
0.0549511111503, 0.109316174386

The 95 percent of confidence interval are:
[1.0037916253890045, 1.0055487385547424] , [1.9985935036392377,

https://github.com/d
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Data | Plot
Plot Original Sample
Parameter Position
G =
Bin
100 5

Parameter Label

plot

Output

Bootstrap Finishe
The best Fit parameters are:
1.00466768183, 1.99883108337

The bootstrap bias are :
-0.00300345971929 , -0.005999368457

The bootstrap standard error are :
0.0549511111503, 0.109316174386

The 95 percent of confidence interval are:
[1.0037916253890045, 1.0055487385547424] , [1.9985935036392377,
1.9990637963885427]
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Ferramentas Computacionais

% FORTRA N STATE ME NT DEHTIACATION
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