4/28/2018 Seyfert galaxy - Wikipedia

WIKIPEDIA

Seyfert galaxy

Seyfert galaxies are one of the two largest groups of active galaxies, along with quasars. They have quasar-like nuclei
(very luminous, distant and bright sources of electromagnetic radiation) with very high surface brightnesses whose

spectra reveal strong, high-ionisation emission lines,!! but unlike quasars, their host galaxies are clearly detectable.[?]

Seyfert galaxies account for about 10% of all galaxies(®! and are some of the most intensely studied objects in astronomy,
as they are thought to be powered by the same phenomena that occur in quasars, although they are closer and less
luminous than quasars. These galaxies have supermassive black holes at their centers which are surrounded by
accretion discs of in-falling material. The accretion discs are believed to be the source of the observed ultraviolet
radiation. Ultraviolet emission and absorption lines provide the best diagnostics for the composition of the surrounding
material.[4]

Seen in visible light, most Seyfert galaxies look like normal spiral galaxies, but when studied under other wavelengths, it
becomes clear that the luminosity of their cores is of comparable intensity to the luminosity of whole galaxies the size of
the Milky Way.[®!

Seyfert galaxies are named after Carl Seyfert, who first described this class in 1943.16]
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Discovery

Seyfert galaxies were first detected in 1908 by Edward A. Fath and Vesto Slipher, who were using the Lick Observatory
to look at the spectra of astronomical objects that were thought to be "spiral nebulae". They noticed that NGC 1068
showed six bright emission lines, which was considered unusual as most objects observed showed an absorption

spectrum corresponding to stars.!]

In 1926, Edwin Hubble looked at the emission lines of NGC 1068 and two other such "nebulae" and classified them as
extragalactic objects.[® In 1943, Carl Keenan Seyfert discovered more galaxies similar to NGC 1068 and reported that
these galaxies have very bright stellar-like nuclei that produce broad emission lines.[®! In 1944 Cygnus A was detected at

160 MHz,[®! and detection was confirmed in 1948 when it was established that it was a discrete source.l'% Its double

radio structure became apparent with the use of interferometry.['"] In the next few years, other radio sources such as NGC 1068 (Messier 77), one of the
supernova remnants were discovered. By the end of the 1950s, more important characteristics of Seyfert galaxies were first Seyfert galaxies classified
discovered, including the fact that their nuclei are extremely compact (< 100 pc, i.e. "unresolved"), have high mass

(=109%! solar masses), and the duration of peak nuclear emissions is relatively short (>108 years).l'2

In the 1960-1970s, research to further understand the properties of Seyfert galaxies was carried out. A few direct
measurements of the actual sizes of Seyfert nuclei were taken, and it was established that the emission lines in NGC
1068 were produced in a region over a thousand light years in diameter.!'*] Controversy existed over whether Seyfert
redshifts were of cosmological origin.l'® Confirming estimates of the distance to Seyfert galaxies and their age were

limited since their nuclei vary in brightness over a time scale of a few years; therefore arguments involving distance to

such galaxies and the constant speed of light cannot always be used to determine their age.['] In the same time period,

research had been undertaken to survey, identify and catalogue galaxies, including Seyferts. Beginning in 1967, NGC 5793 is a Seyfert galaxy
located over 150 million light-years

Benjamin Markarian published lists containing a few hundred galaxies distinguished by their very strong ultraviolet
away in the constellation of Libra.[3]

emission, with measurements on the position of some of them being improved in 1973 by other researchers.!16] At the
time, it was believed that 1% of spiral galaxies are Seyferts.[m By 1977, it was found that very few Seyfert galaxies are
ellipticals, most of them being normal or barred spiral galaxies.['®] During the same time period, efforts have been made to gather spectrophotometric data for
Seyfert galaxies. It became obvious that not all spectra from Seyfert galaxies look the same, so they have been subclassified according to the characteristics of their
emission spectra. A simple division into types I and II has been devised, with the classes depending on the relative width of their emission lines.!'®] It has been later
noticed that some Seyfert nuclei show intermediate properties, resulting in their being further subclassified into types 1.2, 1.5, 1.8 and 1.9 (see Classification).[20121]
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Early surveys for Seyfert galaxies were biased in counting only the brightest representatives of this group. More recent surveys that count galaxies with low-
luminosity and obscured Seyfert nuclei suggest that the Seyfert phenomenon is actually quite common, occurring in 16% + 5% of galaxies; indeed, several dozen
galaxies exhibiting the Seyfert phenomenon exist in the close vicinity (=27 Mpc) of our own galaxy.[®! Seyfert galaxies form a substantial fraction of the galaxies

appearing in the Markarian catalog, a list of galaxies displaying an ultraviolet excess in their nuclei.l22]

Characteristics

An active galactic nucleus (AGN) is a compact region at the center of a galaxy that has a higher than normal luminosity
over portions of the electromagnetic spectrum. A galaxy having an active nucleus is called an active galaxy. Active
galactic nuclei are the most luminous sources of electromagnetic radiation in the Universe, and their evolution puts
constraints on cosmological models. Depending on the type, their luminosity varies over a timescale from a few hours to
a few years. The two largest subclasses of active galaxies are quasars and Seyfert galaxies, the main difference between
the two being the amount of radiation they emit. In a typical Seyfert galaxy, the nuclear source emits at visible
wavelengths an amount of radiation comparable to that of the whole galaxy's constituent stars, while in a quasar, the
nuclear source is brighter than the constituent stars by at least a factor of 100.[1123] Seyfert galaxies have extremely
bright nuclei, with luminosities ranging between 108 and 10" solar luminosities. Only about 5% of them are radio
bright; their emissions are moderate in gamma rays and bright in X-rays.[?4] Their visible and infrared spectra shows
very bright emission lines of hydrogen, helium, nitrogen, and oxygen. These emission lines exhibit strong Doppler

broadening, which implies velocities from 500 to 4,000 km/s (310 to 2,490 mi/s), and are believed to originate near an

Sayfert
[25] Hubltale: & Tel

accretion disc surrounding the central black hole.

Optical and ultraviolet images of the

Eddington luminosity black hole in the center of NGC

4151 fert Gal
A lower limit to the mass of the central black hole can be calculated using the Eddington luminosity.l2”] This limit arises 51, a Seyfert Galaxy

because light exhibits radiation pressure. Assume that a black hole is surrounded by a disc of luminous gas.[?8] Both the
attractive gravitational force acting on electron-ion pairs in the disc and the repulsive force exerted by radiation pressure follow an inverse-square law. If the

gravitational force exerted by the black hole is less than the repulsive force due to radiation pressure, the disc will be blown away by radiation pressure.[29linote 1]

Emissions

The emission lines seen on the spectrum of a Seyfert galaxy may come from the surface of the accretion disc itself, or may come from clouds of gas illuminated by
the central engine in an ionization cone. The exact geometry of the emitting region is difficult to determine due to poor resolution of the galactic center. However,
each part of the accretion disc has a different velocity relative to our line of sight, and the faster the gas is rotating around the black hole, the broader the emission

line will be. Similarly, an illuminated disc wind also has a position-dependent velocity.[2!
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The narrow lines are believed to originate from the outer part of the active galactic nucleus, where velocities are lower,
while the broad lines originate closer to the black hole. This is confirmed by the fact that the narrow lines do not vary
detectably, which implies that the emitting region is large, contrary to the broad lines which can vary on relatively short
timescales. Reverberation mapping is a technique which uses this variability to try to determine the location and
morphology of the emitting region. This technique measures the structure and kinematics of the broad line emitting
region by observing the changes in the emitted lines as a response to changes in the continuum. The use of
reverberation mapping requires the assumption that the continuum originates in a single central source.l3"l For 35
AGN, reverberation mapping has been used to calculate the mass of the central black holes and the size of the broad line

regions.[32]

In the few radio-loud Seyfert galaxies that have been observed, the radio emission is believed to represent synchrotron

emission from the jet. The infrared emission is due to radiation in other bands being reprocessed by dust near the : :
Active galaxy Markarian 1018 has a

supermassive black hole at its
[26]

nucleus. The highest energy photons are believed to be created by inverse Compton scattering by a high temperature

33
corona near the black hole.[33! core.

Classification

Seyferts were first classified as Type I or II, depending on the emission lines shown by their spectra. The spectra of
Type I Seyfert galaxies show broad lines that include both allowed lines, like H I, He I or He II and narrower forbidden
lines, like O III. They show some narrower allowed lines as well, but even these narrow lines are much broader than the
lines shown by normal galaxies. However, the spectra of Type II Seyfert galaxies show only both permitted and
forbidden narrow lines. Forbidden lines are spectral lines that occur due to electron transitions not normally allowed by
the selection rules of quantum mechanics, but that still have a small probability of spontaneously occurring. The term

"forbidden" is slightly misleading, as the electron transitions causing them are not forbidden but highly improbable.[35]

In some cases, the spectra show both broad and narrow permitted lines, which is why they are classified as an

The image shows a model of an

intermediate type between Type I and Type II, such as Type 1.5 Seyfert. The spectra of some of these galaxies have active galactic nucleus. The central
changed from Type 1.5 to Type II in a matter of a few years. However, the characteristic broad Ha emission line has black hole is surrounded by an
rarely, if ever, disappeared.3”] The origin of the differences between Type I and Type II Seyfert galaxies is not known accretion disc, which is surrounded

by a torus. The broad line region
and narrow line emission region are
shown, as well as jets coming out of
the nucleus.

yet. There are a few cases where galaxies have been identified as Type II only because the broad components of the
spectral lines have been very hard to detect. It is believed by some that all Type II Seyferts are in fact Type I, where the
broad components of the lines are impossible to detect because of the angle we are at with respect to the galaxy.
Specifically, in Type I Seyfert galaxies, we observe the central compact source more or less directly, therefore sampling
the high velocity clouds in the broad line emission region moving around the supermassive black hole thought to be at
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NGC 6300 is a Seyfert Il galaxy in
the southern constellation of Ara.[3¢]

Seyfert galaxy - Wikipedia
the center of the galaxy. By contrast, in Type II Seyfert galaxies, the active
nuclei are obscured and only the colder outer regions located further away
from the clouds' broad line emission region are seen. This theory is known
as the "Unification scheme" of Seyfert galaxies.[38l13%] However, it is not yet
clear if this hypothesis can explain all the observed differences between the
two types.[38]

Type | Seyfert galaxies

Type I Seyferts are very bright sources of ultraviolet light and X-rays in
addition to the visible light coming from their cores. They have two sets of
emission lines on their spectra: narrow lines with widths (measured in
velocity units) of several hundred km/s, and broad lines with widths up to
104 km/s.[*"l The broad lines originate above the accretion disc of the

supermassive black hole thought to power the galaxy, while the narrow lines

occur beyond the broad line region of the accretion disc. Both emissions are caused by heavily ionised gas. The broad

line emission arises in a region 0.1-1 parsec across. The broad line emission region, Rgrr, can be estimated from the

time delay corresponding to the time taken by light to travel from the continuum source to the line-emitting gas.[?4]

Type Il Seyfert galaxies

Type II Seyfert galaxies have the characteristic bright core, as well as appearing bright when viewed at infrared

wavelengths.[*3] Their spectra contain narrow lines associated with forbidden transitions, and broad lines associated

with allowed strong dipole or intercombination transitions.8] In some Type II Seyfert galaxies, analysis with a

technique called spectro-polarimetry (spectroscopy of polarised light component) revealed obscured type I regions. In

the case of NGC 1068, nuclear light reflected off a dust cloud was measured, which led scientists to believe in the

presence of an obscuring dust torus around a bright continuum and broad emission line nucleus. When the galaxy is

viewed from the side, the nucleus is indirectly observed through reflection by gas and dust above and below the torus.

This reflection causes the polarisation.[4]

Type 1.2, 1.5, 1.8 and 1.9 Seyfert galaxies

®

NGC 1097 is an example of a
Seyfert galaxy. A supermassive
black hole with a mass of 100
million solar masses lies at the
center of the galaxy. The area
around the black hole emits large
amounts of radiation from the matter
falling into the black hole.[34

NGC 6814 is a Seyfert galaxy with a
highly variable source of X-ray
radiation.[40]

In 1981, Donald Osterbrock introduced the notations Seyfert 1.5, 1.8 and 1.9, where the subclasses are based on the optical appearance of the spectrum, with the

numerically larger subclasses having weaker broad-line components relative to the narrow lines.[*®! For example, Type 1.9 only shows a broad component in the

Ha line, and not in higher order Balmer lines. In Type 1.8, very weak broad lines can be detected in the Hf lines as well as Ha, even if they are very weak compared
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to the Ha. In Type 1.5, the strength of the Ha and Hp lines are comparable.[46]

Other Seyfert-like galaxies

In addition to the Seyfert progression from Type I to Type II (including Type 1.2 to Type 1.9), there are other types of
galaxies that are very similar to Seyferts or that can be considered as subclasses of them. Very similar to Seyferts are the

low-ionisation narrow-line emission radio galaxies (LINER), discovered in 1980. These galaxies have strong emission

lines from weakly ionised or neutral atoms, while the emission lines from strongly ionised atoms are relatively weak by NGC 3081 is known as a type

comparison. LINERs share a large amount of traits with low luminosity Seyferts. In fact, when seen in visible light, the Seyfert galaxy, characterised by its
global characteristics of their host galaxies are indistinguishable. Also, they both show a broad line emission region, but dazzling nucleus.*?
the line emitting region in LINERs has a lower density than in Seyferts.[*”! An example of such a galaxy is M104 in the
Virgo constellation, also known as the Sombrero galaxy.[*8] A galaxy that is both a LINER and a Type I Seyfert is NGC
7213, a galaxy that is relatively close compared to other AGNs.[*9l Another very interesting subclass are the narrow line
Seyfert I galaxies (NLSy1), which have been subject to extensive research in recent years.[®% They have much narrower
lines than the broad lines from classic Seyfert 1 galaxies, steep hard and soft X-ray spectra and strong Fe[lI]
emission.!5!! Their properties suggest that NLSy1 galaxies are young AGNs with high accretion rates, suggesting a
relatively small but growing central black hole mass.[®2 There are theories suggesting that NLSy1s are galaxies in an
early stage of evolution, and links between them and ultraluminous infrared galaxies or Seyfert II galaxies have been

proposed.[®3]

NGC 1275, a type 1.5 Seyfert
galaxy

Evolution

The majority of active galaxies are very distant and show large Doppler shifts. This suggests that active galaxies

occurred in the early Universe and, due to cosmic inflation, are receding away from the Milky Way at very high speeds.

Quasars are the furthest active galaxies, some of them being observed at distances 12 billion light years away. Seyfert galaxies are much closer than quasars.[®4]
Because light has a finite speed, looking across large distances in the Universe is equivalent to looking back in time. Therefore, the observation of active galactic
nuclei at large distances and their scarcity in the nearby Universe suggests that they were much more common in the early Universe,[®® implying that active
galactic nuclei could be early stages of galactic evolution. This leads to the question about what would be the local (modern-day) counterparts of AGNs found at
large redshifts. It has been proposed that NLSyis could be the small redshift counterparts of quasars found at large redshifts (z>4). The two have many similar
properties, for example: high metallicities or similar pattern of emission lines (strong Fe [II], weak O [II1]).156] Some observations suggest that AGN emission from
the nucleus is not spherically symmetric and that the nucleus often shows axial symmetry, with radiation escaping in a conical region. Based on this observations,
models have been devised to explain the different classes of AGNs as due to their different orientations with respect to the observational line of sight. Such models

are called unified models. Unified models explain the difference between Seyfert I and Seyfert II galaxies as being the result of Seyfert II galaxies being surrounded
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by obscuring toruses which prevent telescopes from seeing the broad line region. Quasars and blazars can be fit quite
easily in this model.[”] The main problem of such an unification scheme is trying to explain why some AGN are radio
loud while others are radio quiet. It has been suggested that these differences may be due to differences in the spin of
the central black hole.*1]

Examples

Here are some examples of Seyfert galaxies:

Circinus Galaxy, has rings of gas ejected from its center

Centaurus A, apparently the brightest Seyfert galaxy as seen from Earth; a giant elliptical galaxy and also classified
as a radio galaxy notable for its relativistic jet spanning more than a million light years in length.

Cygnus A, the first identified radio galaxy and the brightest radio source in the sky as seen in frequencies above Messier 94, a galaxy with a Seyfert-

1 GHz like LINER nucleus
Messier 51a (NGC 5194), the Whirlpool Galaxy, one of the best known galaxies in the sky[58]

Messier 66 (NGC 3627), a part of the Leo Triplet

Messier 77 (NGC 1068), one of the first Seyfert galaxies classified!>®]

Messier 81 (NGC 3031), the second brightest Seyfert galaxy in the sky after Centaurus A

Messier 88 (NGC 4501), a member of the large Virgo Cluster and one of the brightest Seyfert galaxies in the sky.

Messier 106 (NGC 4258), one of the best known Seyfert galaxies,6%61] has a water vapor megamaser in its
nucleus seen by 22-GHz line of ortho-H,0.[62]

NGC 262, an example of a galaxy with an extended gaseous H | halol®3!
NGC 1097, has four narrow optical jets coming out from its nucleus
NGC 1275, whose central black hole producing the lowest B-flat note ever recorded[®!

NGC 1365, notable for its central black hole spinning almost the speed of light!6°] Seyfert galaxy Messier 51
NGC 1566, one of the first Seyfert galaxies classified[®®!

NGC 1672, has a nucleus engulfed by intense starburst regions

NGC 1808, also a starburst galaxy

NGC 3079, has a giant bubble of hot gas coming out from its center

NGC 3185, member of the Hickson 44 group

NGC 3259, also a strong source of X-rays

NGC 3783, also a strong source of X-rays

NGC 3982, also a starburst galaxy

NGC 4151, has two supermassive black holes in its center.

NGC 4395, an example of a low surface brightness galaxy with an intermediate-mass black hole in its center.

NGC 4725, one of the closest and brightest Seyfert galaxies to Earth; has a very long spiraling cloud of gas surrounding its center seen in infrared.
NGC 4945, a galaxy relatively close to Centaurus A.

NGC 5033, has a Seyfert nucleus displaced from its kinematic center.

https://en.wikipedia.org/wiki/Seyfert_galaxy 7113


https://en.wikipedia.org/wiki/Blazar
https://en.wikipedia.org/wiki/Circinus_Galaxy
https://en.wikipedia.org/wiki/Centaurus_A
https://en.wikipedia.org/wiki/Polar_jet
https://en.wikipedia.org/wiki/Cygnus_A
https://en.wikipedia.org/wiki/Messier_51
https://en.wikipedia.org/wiki/Messier_66
https://en.wikipedia.org/wiki/Leo_Triplet
https://en.wikipedia.org/wiki/Messier_77
https://en.wikipedia.org/wiki/Messier_81
https://en.wikipedia.org/wiki/Messier_88
https://en.wikipedia.org/wiki/Virgo_Cluster
https://en.wikipedia.org/wiki/Messier_106
https://en.wikipedia.org/wiki/Megamaser
https://en.wikipedia.org/wiki/NGC_262
https://en.wikipedia.org/wiki/NGC_1097
https://en.wikipedia.org/wiki/NGC_1275
https://en.wikipedia.org/wiki/B%E2%99%AD_(musical_note)
https://en.wikipedia.org/wiki/NGC_1365
https://en.wikipedia.org/wiki/NGC_1566
https://en.wikipedia.org/wiki/NGC_1672
https://en.wikipedia.org/wiki/NGC_1808
https://en.wikipedia.org/wiki/NGC_3079
https://en.wikipedia.org/wiki/NGC_3185
https://en.wikipedia.org/wiki/NGC_3259
https://en.wikipedia.org/wiki/NGC_3783
https://en.wikipedia.org/wiki/NGC_3982
https://en.wikipedia.org/wiki/NGC_4151
https://en.wikipedia.org/wiki/NGC_4395
https://en.wikipedia.org/wiki/Low_surface_brightness_galaxy
https://en.wikipedia.org/wiki/Intermediate-mass_black_hole
https://en.wikipedia.org/wiki/NGC_4725
https://en.wikipedia.org/wiki/NGC_4945
https://en.wikipedia.org/wiki/NGC_5033
https://en.wikipedia.org/wiki/File:Messier_94.jpg
https://en.wikipedia.org/wiki/Messier_94
https://en.wikipedia.org/wiki/Low-ionization_nuclear_emission-line_region
https://en.wikipedia.org/wiki/File:Messier51.jpg

4/28/2018 Seyfert galaxy - Wikipedia
= NGC 5548, an example of a lenticular Seyfert galaxy
= NGC 6240, also classified as an ultraluminous infrared galaxy (ULIRG)
= NGC 6251, the X-ray brightest low-excitation radio galaxy in the 3CRR catalog!®®!
= NGC 7479, a spiral galaxy with arms opening in a direction opposite to the optical arms
= |C 2560, a spiral galaxy with a nucleus similar to NGC 1097

See also

= | ow-ionization nuclear emission-line region
Seyfert galaxy Messier 88

Notes

1. The gravitational force Fg,, of the black hole can be calculated using:

G’MBHmp
Foran = — 15—
T
where G is gravitational constant, m,, is the proton mass and Mg,r are the mass and radius of the black hole
respectively.

We derive the outward radiative force F,,4 as we do for stars assuming spherical symmetry:

dp 1dE 1 L

Fgy=—2_24%_=2
rd =g ¢ dt

Ot
c 4mr?

where p is momentum, tis time, c is the speed of light, E is energy, o; is the Thomson cross-section and L is
[uminosity.
The luminosity of the black hole must be less than the Eddington luminosity Lgqgington, Which is given when:

Seyfert galaxy Centaurus A

4dreGMpgm M, M
Frog = Fg'rav —L< LEddington = — 7 _ 1.3 x 1038i erg/sec = 30000 BH
Ot Msolar solar

Lsolar

where Mg 5, is the mass of the Sun and Lgg,, is the solar luminosity.

Therefore, given the observed luminosity (which would be less than the Eddington luminosity), an approximate lower limit for the mass of the central black hole
at the center of an active galaxy can be estimated. This derivation is a widely used approximation; but when the actual geometry of accretion discs is taken
into account, it is found that the results can differ considerably from the classical value.

References

1. Peterson, Bradley M. (1997). An Introduction to Active Galactic Nuclei (http://ned.ipac.caltech.edu/level5/Cambridge/frames.html). Cambridge University
Press. ISBN 978-0-521-47911-0.

https://en.wikipedia.org/wiki/Seyfert_galaxy 8/13


https://en.wikipedia.org/wiki/NGC_5548
https://en.wikipedia.org/wiki/NGC_6240
https://en.wikipedia.org/wiki/Ultraluminous_infrared_galaxy
https://en.wikipedia.org/wiki/NGC_6251
https://en.wikipedia.org/wiki/Third_Cambridge_Catalogue_of_Radio_Sources
https://en.wikipedia.org/wiki/NGC_7479
https://en.wikipedia.org/wiki/IC_2560
https://en.wikipedia.org/wiki/Low-ionization_nuclear_emission-line_region
https://en.wikipedia.org/wiki/Gravitational_constant
https://en.wikipedia.org/wiki/Proton_mass
https://en.wikipedia.org/wiki/Speed_of_light
https://en.wikipedia.org/wiki/Sun
http://ned.ipac.caltech.edu/level5/Cambridge/frames.html
https://en.wikipedia.org/wiki/Cambridge_University_Press
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-521-47911-0
https://en.wikipedia.org/wiki/File:Messier_88_galaxy.jpg
https://en.wikipedia.org/wiki/File:ESO_Centaurus_A_LABOCA.jpg

4/28/2018 Seyfert galaxy - Wikipedia

2. Petrov, G. T., ed. (2004). "Active Galaxy Nuclei" (http://www.astro.bas.bg/~petrov/galaxies_files/agn.html). Bulgarian Academy of Sciences/Institute of
Astronomy. Retrieved 9 December 2013.

3. Maiolino, R.; Rieke, G. H. (1995). "Low-Luminosity and Obscured Seyfert Nuclei in Nearby Galaxies". The Astrophysical Journal. 454: 95-105.
Bibcode:1995ApJ...454...95M (http://adsabs.harvard.edu/abs/1995Apd...454...95M). doi:10.1086/176468 (https://doi.org/10.1086%2F176468).

4. Davidsen, Arthur F. (1993). "Far-Ultraviolet Astronomy on the Astro-1 Space Shuttle Mission"
(http://praxis.pha.jhu.edu/papers/papers/afdscirev_b/node9.html). Science. 259 (5093): 327-334. Bibcode:1993Sci...259..327D (http://adsabs.harvard.edu/ab
s/19938Sci...259..327D). doi:10.1126/science.259.5093.327 (https://doi.org/10.1126%2F science.259.5093.327). PMID 17832344 (https://www.ncbi.nIm.nih.gov/
pubmed/17832344).

5. Soper, D. E. "Seyfert Galaxies" (http://zebu.uoregon.edu/~soper/ActiveGalxy/seyfert.html). University of Oregon. Retrieved 11 October 2013.

6. Seyfert, Carl K. (1943). "Nuclear Emission in Spiral Nebulae". The Astrophysical Journal. 97: 28—40. Bibcode:1943ApJ....97...28S (http://adsabs.harvard.edu/a
bs/1943ApJ....97...28S). doi:10.1086/144488 (https://doi.org/10.1086%2F144488).

7. "Introduction to active galaxies" (http://www.open.edu/openlearn/science-maths-technology/science/physics-and-astronomy/introduction-active-galaxies/conte
nt-section-2.2.1). OpenLearn. The Open University. Retrieved 9 December 2013.

8. Hubble, Edwin P. (1926). "Extragalactic nebulae". The Astrophysical Journal. 64: 321-369. Bibcode:1926ApJ....64..321H (http://adsabs.harvard.edu/abs/1926
ApJ....64..321H). doi:10.1086/143018 (https://doi.org/10.1086%2F143018).

9. Reber, Grote (1944). "Cosmic Static". The Astrophysical Journal. 100: 279-287. Bibcode:1944ApdJ...100..279R (http://adsabs.harvard.edu/abs/1944ApdJ...100..
279R). doi:10.1086/144668 (https://doi.org/10.1086%2F 144668).

10. Bolton, J. G.; Stanley, G. J. (1948). "Observations on the Variable Source of Cosmic Radio Frequency Radiation in the Constellation of Cygnus". Australian
Journal of Scientific Research A. 1: 58—69. Bibcode:1948AuSRA...1...58B (http://adsabs.harvard.edu/abs/1948AuSRA...1...58B). doi:10.1071/ch9480058 (http
s://doi.org/10.1071%2Fch9480058).

11. Hanbury Brown, R.; Jennison, R. C.; Das Gupta, M. K. (1952). "Apparent Angular Sizes of Discrete Radio Sources: Observations at Jodrell Bank,
Manchester". Nature. 170 (4338): 1061-1063. Bibcode:1952Natur.170.1061H (http://adsabs.harvard.edu/abs/1952Natur.170.1061H). doi:10.1038/1701061a0
(https://doi.org/10.1038%2F1701061a0).

12. Torres-Papaqui, Juan Pablo. "TEMA 1. Introduction Active Galactic Nuclei: History and Overview" (http://www.astro.ugto.mx/~papaqui/fisica_agn/Tema_1.01.p
df) (PDF). Universidad de Guanajuato. Retrieved 8 October 2013.

13. "Secrets at the heart of NGC 5793" (http://www.spacetelescope.org/images/potw1411a/). SpaceTelescope.org. Hubble Picture of the Week. 17 March 2014.
Retrieved 12 April 2014.

14. Walker, M. F. (1968). "Studies of Extragalactic Nebulae. V. Motions in the Seyfert Galaxy NGC 1068". The Astrophysical Journal. 151: 71-97.
Bibcode:1968ApJ...151...71W (http://adsabs.harvard.edu/abs/1968ApJ...151...71W). doi:10.1086/149420 (https://doi.org/10.1086%2F 149420).

15. Weedman, Daniel W. (1977). "Seyfert Galaxies" (http://ned.ipac.caltech.edu/level5/March01/Weedman/Weed2.html). Annual Review of Astronomy and
Astrophysics. 15: 69-95. Bibcode:1977ARA&A..15...69W (http://adsabs.harvard.edu/abs/1977ARA&A..15...69W). doi:10.1146/annurev.aa.15.090177.000441
(https://doi.org/10.1146%2Fannurev.aa.15.090177.000441).

16. Peterson, S. D. (1973). "Optical Positions of the Markarian Galaxies". The Astrophysical Journal. 78 (9): 811-827. Bibcode:1973AJ.....78..811P (http://adsabs.
harvard.edu/abs/1973AJ.....78..811P). doi:10.1086/111488 (https://doi.org/10.1086%2F111488).

17. de Vancouleurs, G.; de Vancouleurs, A. (1968). Photographic, Photometric, and Spectroscopic Observations of Seyfert Galaxies. Proceedings of the
Conference on Seyfert Galaxies and Related Objects. 14—16 February 1968. University of Arizona. The Astronomical Journal. 73 (9). pp. 858—-861.
Bibcode:1968AJ.....73..858D (http://adsabs.harvard.edu/abs/1968AJ.....73..858D). doi:10.1086/110717 (https://doi.org/10.1086%2F110717).

https://en.wikipedia.org/wiki/Seyfert_galaxy 9/13


http://www.astro.bas.bg/~petrov/galaxies_files/agn.html
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1995ApJ...454...95M
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F176468
http://praxis.pha.jhu.edu/papers/papers/afdscirev_b/node9.html
https://en.wikipedia.org/wiki/Science_(journal)
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1993Sci...259..327D
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1126%2Fscience.259.5093.327
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/17832344
http://zebu.uoregon.edu/~soper/ActiveGalxy/seyfert.html
https://en.wikipedia.org/wiki/University_of_Oregon
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1943ApJ....97...28S
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F144488
http://www.open.edu/openlearn/science-maths-technology/science/physics-and-astronomy/introduction-active-galaxies/content-section-2.2.1
https://en.wikipedia.org/wiki/OpenLearn
https://en.wikipedia.org/wiki/The_Open_University
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1926ApJ....64..321H
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F143018
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1944ApJ...100..279R
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F144668
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1948AuSRA...1...58B
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1071%2Fch9480058
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1952Natur.170.1061H
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2F1701061a0
http://www.astro.ugto.mx/~papaqui/fisica_agn/Tema_1.01.pdf
https://en.wikipedia.org/wiki/Universidad_de_Guanajuato
http://www.spacetelescope.org/images/potw1411a/
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1968ApJ...151...71W
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F149420
http://ned.ipac.caltech.edu/level5/March01/Weedman/Weed2.html
https://en.wikipedia.org/wiki/Annual_Review_of_Astronomy_and_Astrophysics
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1977ARA&A..15...69W
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1146%2Fannurev.aa.15.090177.000441
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1973AJ.....78..811P
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F111488
https://en.wikipedia.org/wiki/The_Astronomical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1968AJ.....73..858D
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F110717

4/28/2018 Seyfert galaxy - Wikipedia

18. Adams, Thomas F. (1977). "A Survey of the Seyfert Galaxies Based on Large-Scale Image-Tube Plate". The Astrophysical Journal Supplement. 33: 19-34.
Bibcode:1977ApJS...33...19A (http://adsabs.harvard.edu/abs/1977ApJS...33...19A). doi:10.1086/190416 (https://doi.org/10.1086%2F190416).

19. Weedman, D. W. (1973). "A Photometric Study of Markarian Galaxies". The Astrophysical Journal. 183: 29—-40. Bibcode:1973ApJ...183...29W (http://adsabs.h
arvard.edu/abs/1973ApJ...183...29W). doi:10.1086/152205 (https://doi.org/10.1086%2F 152205).

20. Osterbrock, D. E.; Koski, A. T. (1976). "NGC 4151 and Markarian 6: Two intermediate-type Seyfert galaxies". Monthly Notices of the Royal Astronomical
Society. 176: 61-66. Bibcode:1976MNRAS.176P..610 (http://adsabs.harvard.edu/abs/1976MNRAS.176P..610). doi:10.1093/mnras/176.1.61p (https://doi.org/
10.1093%2Fmnras%2F176.1.61p).

21. Osterbrock, D. E.; Martel, A. (1993). "Spectroscopic study of the CfA sample of Seyfert galaxies". The Astrophysical Journal. 414 (2): 552-562.
Bibcode:1993ApJ...414..5520 (http://adsabs.harvard.edu/abs/1993ApJ...414..5520). doi:10.1086/173102 (https://doi.org/10.1086%2F173102).

22. Shlosman, |. (6 May 1999). "Seyfert Galaxies" (http://www.pa.uky.edu/~shlosman/gals/SEYFERT/). University of Kentucky. Retrieved 30 October 2013.

23. Popping, Gergd (18 July 2008). "AGN host galaxies and their environment" (http://www.astro.rug.nl/~gpopp/projects/agnhostgalaxies.pdf) (PDF). University of
Groningen. Retrieved 9 December 2013.

24. Massi, M. "Active Galaxies" (http://www3.mpifr-bonn.mpg.de/staff/mmassi/fQUASARS1small.pdf) (PDF). Max Planck Institute for Radio Astronomy. Retrieved
10 November 2013.

25. Osterbrock, Donald E.; Ferland, Gary J. (2006). Astrophysics of Gaseous Nebulae and Active Galactic Nuclei. Sausalito, CA: University Science Books.
ISBN 978-1-891389-34-4.

26. "Starving Black Hole Returns Brilliant Galaxy to the Shadows" (https://www.eso.org/public/news/eso1631/). www.eso.org. Retrieved 20 September 2016.

27. Heinzeller, D.; Duschl, W. J. (2007). "On the Eddington limit in accretion discs". Monthly Notices of the Royal Astronomical Society. 374 (3): 1146—1154.
arXiv:astro-ph/0610742 (https://arxiv.org/abs/astro-ph/0610742) . Bibcode:2007MNRAS.374.1146H (http://adsabs.harvard.edu/abs/2007MNRAS.374.1146H).
doi:10.1111/j.1365-2966.2006.11233.x (https://doi.org/10.1111%2Fj.1365-2966.2006.11233.x).

28. Yoshida, Shigeru. "The Eddington Limit" (http://www.ppl.phys.chiba-u.jp/lecture/radiation/node2.html). Department of Physics, Chiba University. Retrieved
7 December 2013.

29. Blandford, Roger D. "Active Galaxies and Quasistellar Objects, Accretion" (http://ned.ipac.caltech.edu/level5/ESSAY S/Blandford/blandford.html). NASA/IPAC
Extragalactic Database. Retrieved 6 December 2013.

30. Goad, M. R.; Korista, K. T.; Ruff, A. J. (2012). "The broad emission-line region: the confluence of the outer accretion disc with the inner edge of the dusty
torus". Monthly Notices of the Royal Astronomical Society. 426 (4): 3086-3111. arXiv:1207.6339 (https://arxiv.org/abs/1207.6339) .
Bibcode:2012MNRAS.426.3086G (http://adsabs.harvard.edu/abs/2012MNRAS.426.3086G). doi:10.1111/.1365-2966.2012.21808.x (https://doi.org/10.1111%2
Fj.1365-2966.2012.21808.x).

31. Peterson, B. M.; Horne, K. (2004). "Echo mapping of active galactic nuclei". Astronomische Nachrichten. 325 (3): 248-251. arXiv:astro-ph/0407538 (https://arx
iv.org/abs/astro-ph/0407538) 5. Bibcode:2004AN....325..248P (http://adsabs.harvard.edu/abs/2004AN....325..248P). doi:10.1002/asna.200310207 (https://doi.
org/10.1002%2Fasna.200310207).

32. Peterson, B. M.; Ferrarese, L.; Gilbert, K. M.; Kaspi, S.; Malkan, M. A.; et al. (2004). "Central Masses and Broad-Line Region Sizes of Active Galactic Nuclei.
[I. A Homogeneous Analysis of a Large Reverberation-Mapping Database". The Astrophysical Journal. 613 (2): 682—699. arXiv:astro-ph/0407299 (https://arxi
v.org/abs/astro-ph/0407299) &. Bibcode:2004ApJ...613..682P (http://adsabs.harvard.edu/abs/2004ApJ...613..682P). doi:10.1086/423269 (https://doi.org/10.10
86%2F423269).

33. Haardt, F.; Maraschi, L. (1991). "A two-phase model for the X-ray emission from Seyfert galaxies". The Astrophysical Journal Letters. 380: L51-L54.
Bibcode:1991ApJ...380L..51H (http://adsabs.harvard.edu/abs/1991ApdJ...380L..51H). doi:10.1086/186171 (https://doi.org/10.1086%2F186171).

https://en.wikipedia.org/wiki/Seyfert_galaxy 10/13


https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1977ApJS...33...19A
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F190416
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1973ApJ...183...29W
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F152205
https://en.wikipedia.org/wiki/Monthly_Notices_of_the_Royal_Astronomical_Society
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1976MNRAS.176P..61O
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1093%2Fmnras%2F176.1.61p
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1993ApJ...414..552O
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F173102
http://www.pa.uky.edu/~shlosman/gals/SEYFERT/
https://en.wikipedia.org/wiki/University_of_Kentucky
http://www.astro.rug.nl/~gpopp/projects/agnhostgalaxies.pdf
http://www3.mpifr-bonn.mpg.de/staff/mmassi/QUASARS1small.pdf
https://en.wikipedia.org/wiki/Max_Planck_Institute_for_Radio_Astronomy
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-891389-34-4
https://www.eso.org/public/news/eso1631/
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/astro-ph/0610742
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2007MNRAS.374.1146H
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1111%2Fj.1365-2966.2006.11233.x
http://www.ppl.phys.chiba-u.jp/lecture/radiation/node2.html
http://ned.ipac.caltech.edu/level5/ESSAYS/Blandford/blandford.html
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/1207.6339
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2012MNRAS.426.3086G
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1111%2Fj.1365-2966.2012.21808.x
https://en.wikipedia.org/wiki/Astronomische_Nachrichten
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/astro-ph/0407538
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2004AN....325..248P
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1002%2Fasna.200310207
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/astro-ph/0407299
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2004ApJ...613..682P
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F423269
https://en.wikipedia.org/wiki/The_Astrophysical_Journal_Letters
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1991ApJ...380L..51H
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F186171

4/28/2018 Seyfert galaxy - Wikipedia
34. "A wanderer dancing the dance of stars and space" (http://www.spacetelescope.org/images/potw1252a/). SpaceTelescope.org. Hubble Picture of the Week.
24 December 2012.
35. "Forbidden lines" (http://www.britannica.com/EBchecked/topic/213039/forbidden-lines). Encyclopeedia Britannica. 2013. Retrieved 27 November 2013.

36. "ESO's New Technology Telescope Revisits NGC 6300" (http://www.eso.org/public/images/potw1509a/). ESO Picture of the Week. European Southern
Observatory. Retrieved 3 March 2015.

37. Carroll, Bradley W.; Ostlie, Dale A. (2006). An Introduction to Modern Astrophysics (2nd ed.). Addison-Wesley. pp. 1085-1086. ISBN 0-321-44284-9.

38. Pradhan, Anil K.; Nahar, Sultana N. (2011). Afomic Astrophysics and Spectroscopy. Cambridge University Press. pp. 278-304. ISBN 978-0-521-82536-8.

39. Singh, Veeresh; Shastri, Prajval; Risaliti, Guido (2011). "X-ray spectral properties of Seyfert galaxies and the unification scheme". Astronomy and
Astrophysics. 532: A84. arXiv:1101.0252 (https://arxiv.org/abs/1101.0252) . Bibcode:2011A&A...532A..84S (http://adsabs.harvard.edu/abs/2011A&A...532A..8
48S). doi:10.1051/0004-6361/201016387 (https://doi.org/10.1051%2F0004-6361%2F201016387).

40. "A spiral snowflake" (http://spacetelescope.org/images/potw1619a/). spacetelescope.org. Retrieved 9 May 2016.

41. Armitage, Phil (2004). "Astrophysics 2, lecture 27: Active galaxies - the Unified Model" (http://jila.colorado.edu/~pja/astr3830/lecture27.pdf) (PDF). ASTR 3830
Lecture Notes. University of Colorado Boulder. Retrieved 10 November 2013.

42. "Golden rings of star formation" (http://www.spacetelescope.org/images/potw1423a/). SpaceTelescope.org. Hubble Picture of the Week. 9 June 2014.
Retrieved 12 June 2014.

43. Morgan, Siobahn. "Distant and Weird Galaxies" (http://www.uni.edu/morgans/astro/course/Notes/section3/new13.html). Astronomy Course Notes and
Supplementary Material. University of Northern lowa. Retrieved 10 October 2013.

44. Barthel, Peter (1991). "Active galaxies and quasistellar objects, interrelations of various types" (http://ned.ipac.caltech.edu/level5/ESSAY S/Barthel/barthel.htm
). In Maran, Stephen P. The Astronomy and Astrophysics Encyclopedia. Wiley-Interscience. ISBN 978-0-471-28941-8.

45. Osterbrock, D. E. (1981). "Seyfert galaxies with weak broad H alpha emission lines". The Astrophysical Journal. 249: 462—-470. Bibcode:1981ApJ...249..4620
(http://adsabs.harvard.edu/abs/1981ApJ...249..4620). doi:10.1086/159306 (https://doi.org/10.1086%2F 159306).

46. "Seyfert galaxies" (http://ned.ipac.caltech.edu/level5/Glossary/Essay_seyfert.html). California Institute of Technology. Retrieved 10 October 2013.

47. Ho, Luis C. (1996). "Optical spectroscopy of LINERs and low luminosity Seyfert nuclei" (http://ned.ipac.caltech.edu/level5/LHo4/paper.pdf) (PDF). ASP
Conference Series. 103: 103. arXiv:astro-ph/9605190 (https://arxiv.org/abs/astro-ph/9605190) zl. Bibcode:1996ASPC..103..103H (http://adsabs.harvard.edu/a
bs/1996ASPC..103..103H).

48. Heckman, T. M. (1980). "An optical and radio survey of the nuclei of bright galaxies - Activity in normal galactic nuclei". Astronomy and Astrophysics. 87 (1-2):
152—164. Bibcode:1980A&A....87..152H (http://adsabs.harvard.edu/abs/1980A&A....87..152H).

49. Starling, R. L. C.; Page, M. J.; Branduardi-Raymont, G.; Breeveld, A. A.; Soria, R.; et al. (2005). "The Seyfert-Liner Galaxy NGC 7213: An XMM-Newton
Observation”. Astrophysics and Space Science. 300 (1-3): 81-86. arXiv:astro-ph/0412017 (https://arxiv.org/abs/astro-ph/0412017) 3.
Bibcode:2005Ap&SS.300...81S (http://adsabs.harvard.edu/abs/2005Ap&SS.300...81S). doi:10.1007/s10509-005-1174-y (https://doi.org/10.1007%2Fs10509-0
05-1174-y).

50. Osterbrock, D. E.; Pogge, R. W. (1985). "The spectra of narrow-line Seyfert 1 galaxies". The Astrophysical Journal. 297: 166—-176.
Bibcode:1985ApJ...297..1660 (http://adsabs.harvard.edu/abs/1985ApJ...297..1660). doi:10.1086/163513 (https://doi.org/10.1086%2F163513).

51. Boller, T.; Brandt, W. N.; Fink, H. (1996). "Soft X-ray properties of narrow-line Seyfert 1 galaxies". Astronomy and Astrophysics. 305: 53. arXiv:astro-
ph/9504093 (https://arxiv.org/abs/astro-ph/9504093) 3. Bibcode:1996A&A...305...53B (http://adsabs.harvard.edu/abs/1996A&A...305...53B).

https://en.wikipedia.org/wiki/Seyfert_galaxy 1113


http://www.spacetelescope.org/images/potw1252a/
http://www.britannica.com/EBchecked/topic/213039/forbidden-lines
https://en.wikipedia.org/wiki/Encyclop%C3%A6dia_Britannica
http://www.eso.org/public/images/potw1509a/
https://en.wikipedia.org/wiki/Addison-Wesley
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-321-44284-9
https://en.wikipedia.org/wiki/Cambridge_University_Press
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-521-82536-8
https://en.wikipedia.org/wiki/Astronomy_and_Astrophysics
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/1101.0252
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2011A&A...532A..84S
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1051%2F0004-6361%2F201016387
http://spacetelescope.org/images/potw1619a/
http://jila.colorado.edu/~pja/astr3830/lecture27.pdf
https://en.wikipedia.org/wiki/University_of_Colorado_Boulder
http://www.spacetelescope.org/images/potw1423a/
http://www.uni.edu/morgans/astro/course/Notes/section3/new13.html
https://en.wikipedia.org/wiki/University_of_Northern_Iowa
http://ned.ipac.caltech.edu/level5/ESSAYS/Barthel/barthel.html
https://en.wikipedia.org/wiki/Wiley-Interscience
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-471-28941-8
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1981ApJ...249..462O
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F159306
http://ned.ipac.caltech.edu/level5/Glossary/Essay_seyfert.html
http://ned.ipac.caltech.edu/level5/LHo4/paper.pdf
https://en.wikipedia.org/wiki/ASP_Conference_Series
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/astro-ph/9605190
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1996ASPC..103..103H
https://en.wikipedia.org/wiki/Astronomy_and_Astrophysics
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1980A&A....87..152H
https://en.wikipedia.org/wiki/Astrophysics_and_Space_Science
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/astro-ph/0412017
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2005Ap&SS.300...81S
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2Fs10509-005-1174-y
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1985ApJ...297..166O
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F163513
https://en.wikipedia.org/wiki/Astronomy_and_Astrophysics
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/astro-ph/9504093
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1996A&A...305...53B

4/28/2018 Seyfert galaxy - Wikipedia

52. Mathur, S.; Grupe, D. (2005). "Black hole growth by accretion". Astronomy and Astrophysics. 432 (2): 463—466. arXiv:astro-ph/0407512 (https://arxiv.org/abs/a
stro-ph/0407512) &. Bibcode:2005A&A...432..463M (http://adsabs.harvard.edu/abs/2005A&A...432..463M). doi:10.1051/0004-6361:20041717 (https://doi.org/1
0.1051%2F0004-6361%3A20041717).

53. Komossa, Stefanie (2007). "Narrow-Line Seyfert 1 Galaxies". arXiv:0710.3326 (https://arxiv.org/abs/0710.3326) z [astro-ph (https://arxiv.org/archive/astro-ph)].
54. "Active Galaxies and Quasars" (http://imagine.gsfc.nasa.gov/docs/science/know_|1/active_galaxies.html). NASA/GSFC. Retrieved 21 November 2013.

55. "Quasars" (http://csep10.phys.utk.edu/astr162/lect/active/quasars.html). Astronomy 162 Lecture Notes. University of Tennessee, Department of Physics &
Astronomy. Retrieved 21 November 2013.

56. Mathur, S. (2000). "Narrow Line Seyfert 1 Galaxies and the Evolution of Galaxies & Active Galaxies". Monthly Notices of the Royal Astronomical Society. 314
(4): L17. arXiv:astro-ph/0003111 (https://arxiv.org/abs/astro-ph/0003111) . Bibcode:2000MNRAS.314L..17M (http://adsabs.harvard.edu/abs/2000MNRAS.314
L..17M). doi:10.1046/j.1365-8711.2000.03530.x (https://doi.org/10.1046%2Fj.1365-8711.2000.03530.x).

57. Halliday, lan (1969). "Advances in Astronomy Seyfert Galaxies and Quasars". Journal of the Royal Astronomical Society of Canada. 63: 91.
Bibcode:1969JRASC..63...91H (http://adsabs.harvard.edu/abs/1969JRASC..63...91H).

58. Scalzi, John (2003). The Rough Guide to the Universe. Rough Guides. p. 250. ISBN 1-85828-939-4.

59. de Vaucouleurs, Gérard (April 1973). "Southern Galaxies. VI. Luminosity Distribution in the Seyfert Galaxy NGC 1566". The Astrophysical Journal. 181: 31-50.
Bibcode:1973ApJ...181...31D (http://adsabs.harvard.edu/abs/1973ApJ...181...31D). doi:10.1086/152028 (https://doi.org/10.1086%2F 152028).

60. Humphreys, E. M. L.; Greenhill, L. J.; Reid, M. J.; Argon, A. L.; Moran, J. M. (2004). "Improved Maser Distance to NGC 4258". Bulletin of the American
Astronomical Society. 36: 1468. Bibcode:2004AAS...205.7301H (http://adsabs.harvard.edu/abs/2004AAS...205.7301H).

61. Nemiroff, R.; Bonnell, J., eds. (15 February 2000). "M106: A Spiral Galaxy with a Strange Core" (https://apod.nasa.gov/apod/ap000215.html). Astronomy
Picture of the Day. NASA.

62. "M 106" (http://simbad.u-strasbg.fr/simbad/sim-basic?Ident=M+106). SIMBAD. Centre de données astronomiques de Strasbourg. Retrieved 1 July 2014.

63. Bekhti, Nadya Ben; Winkel, Benjamin; Richter, Philipp; Kerp, Jurgen; Klein, Ulrich (September 2011). "On the Origin of Gaseous Galaxy Halos — Low-Column
Density Gas in the Milky Way Halo". In von Berlepsch, Regina. Zooming In: The Cosmos at High Resolution. Annual Meeting of the Astronomische
Gesellschaft. University of Bonn. 15-16 September 2010. Reviews in Modern Astronomy. 23. John Wiley & Sons. pp. 117—-130. arXiv:1102.5205 (https://arxiv.
org/abs/1102.5205) . doi:10.1002/9783527644384.ch7 (https://doi.org/10.1002%2F9783527644384.ch7). ISBN 9783527411139.

64. Fabian, A. C.; Sanders, J. S.; Allen, S. W.; Crawford, C. S.; lwasawa, K.; et al. (September 2003). "A deep Chandra observation of the Perseus cluster:
Shocks and ripples". Monthly Notices of the Royal Astronomical Society. 344 (3): L43—L47. arXiv:astro-ph/0306036 (https://arxiv.org/abs/astro-ph/0306036) .
Bibcode:2003MNRAS.344L..43F (http://adsabs.harvard.edu/abs/2003MNRAS.344L..43F). doi:10.1046/j.1365-8711.2003.06902.x (https://doi.org/10.1046%2F
j-1365-8711.2003.06902.x).

65. Reynolds, Christopher S. (28 February 2013). "Astrophysics: Black holes in a spin" (http://www.nature.com/nature/journal/v494/n7438/full/494432a.html).
Nature. 494 (7438): 432—-433. Bibcode:2013Natur.494..432R (http://adsabs.harvard.edu/abs/2013Natur.494..432R). doi:10.1038/494432a (https://doi.org/10.1
038%2F494432a). PMID 23446411 (https://www.ncbi.nlm.nih.gov/pubmed/23446411).

66. Evans, D. A.; Summers, A. C.; Hardcastle, M. J.; Kraft, R. P.; Gandhi, P.; et al. (November 2011). "The Suzaku View of the Disk-Jet Connection in the Low-
excitation Radio Galaxy NGC 6251". The Astrophysical Journal Letters. 741 (1): L4. arXiv:1109.6584 (https://arxiv.org/abs/1109.6584) .
Bibcode:2011ApJ...741L...4E (http://adsabs.harvard.edu/abs/2011ApJ...741L...4E). doi:10.1088/2041-8205/741/1/L4 (https://doi.org/10.1088%2F2041-8205%
2F741%2F1%2FL4).

https://en.wikipedia.org/wiki/Seyfert_galaxy 12/13


https://en.wikipedia.org/wiki/Astronomy_and_Astrophysics
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/astro-ph/0407512
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2005A&A...432..463M
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1051%2F0004-6361%3A20041717
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/0710.3326
https://arxiv.org/archive/astro-ph
http://imagine.gsfc.nasa.gov/docs/science/know_l1/active_galaxies.html
https://en.wikipedia.org/wiki/NASA
https://en.wikipedia.org/wiki/Goddard_Space_Flight_Center
http://csep10.phys.utk.edu/astr162/lect/active/quasars.html
https://en.wikipedia.org/wiki/University_of_Tennessee
https://en.wikipedia.org/wiki/Monthly_Notices_of_the_Royal_Astronomical_Society
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/astro-ph/0003111
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2000MNRAS.314L..17M
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1046%2Fj.1365-8711.2000.03530.x
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1969JRASC..63...91H
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/1-85828-939-4
https://en.wikipedia.org/wiki/G%C3%A9rard_de_Vaucouleurs
https://en.wikipedia.org/wiki/The_Astrophysical_Journal
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1973ApJ...181...31D
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1086%2F152028
https://en.wikipedia.org/wiki/Bulletin_of_the_American_Astronomical_Society
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2004AAS...205.7301H
https://apod.nasa.gov/apod/ap000215.html
https://en.wikipedia.org/wiki/Astronomy_Picture_of_the_Day
https://en.wikipedia.org/wiki/NASA
http://simbad.u-strasbg.fr/simbad/sim-basic?Ident=M+106
https://en.wikipedia.org/wiki/SIMBAD
https://en.wikipedia.org/wiki/Centre_de_donn%C3%A9es_astronomiques_de_Strasbourg
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/1102.5205
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1002%2F9783527644384.ch7
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/9783527411139
https://en.wikipedia.org/wiki/Monthly_Notices_of_the_Royal_Astronomical_Society
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/astro-ph/0306036
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2003MNRAS.344L..43F
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1046%2Fj.1365-8711.2003.06902.x
http://www.nature.com/nature/journal/v494/n7438/full/494432a.html
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2013Natur.494..432R
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2F494432a
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/23446411
https://en.wikipedia.org/wiki/The_Astrophysical_Journal_Letters
https://en.wikipedia.org/wiki/ArXiv
https://arxiv.org/abs/1109.6584
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2011ApJ...741L...4E
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1088%2F2041-8205%2F741%2F1%2FL4

4/28/2018 Seyfert galaxy - Wikipedia

External links

= Active Galaxies and Quasars (http://imagine.gsfc.nasa.gov/science/objects/active_galaxies1.html) at NASA.gov
= Seyfert Galaxies (http://spider.seds.org/spider/ScholarX/seyferts.html) at SEDS.org

= Seyfert Galaxies (http://www.cosmos.esa.int/web/xmm-newton/gallery-level2a?p p id=48 INSTANCE TpQU4E4Zt1ac& 48 INSTANCE TpQU4E4Zt1ac ifra
me_p=0&_ 48 INSTANCE_TpQU4E4Zt1ac_iframe_cat=5& 48 INSTANCE_TpQU4E4Zt1ac_iframe_subcat=3) at ESA.int

Retrieved from "https://en.wikipedia.org/w/index.php?title=Seyfert_galaxy&oldid=835630012"

This page was last edited on 9 April 2018, at 20:59.

Text is available under the Creative Commons Attribution-ShareAlike License; additional terms may apply. By using this site, you agree to the Terms of Use and
Privacy Policy. Wikipedia® is a registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.

https://en.wikipedia.org/wiki/Seyfert_galaxy 13/13


http://imagine.gsfc.nasa.gov/science/objects/active_galaxies1.html
http://spider.seds.org/spider/ScholarX/seyferts.html
http://www.cosmos.esa.int/web/xmm-newton/gallery-level2a?p_p_id=48_INSTANCE_TpQU4E4Zt1ac&_48_INSTANCE_TpQU4E4Zt1ac_iframe_p=0&_48_INSTANCE_TpQU4E4Zt1ac_iframe_cat=5&_48_INSTANCE_TpQU4E4Zt1ac_iframe_subcat=3
https://en.wikipedia.org/w/index.php?title=Seyfert_galaxy&oldid=835630012
https://en.wikipedia.org/wiki/Wikipedia:Text_of_Creative_Commons_Attribution-ShareAlike_3.0_Unported_License
https://wikimediafoundation.org/wiki/Terms_of_Use
https://wikimediafoundation.org/wiki/Privacy_policy
https://www.wikimediafoundation.org/

