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Outline

= T will try to pursue you that the known BH scaling law
break down for cD galaxies (an special kind of BCG).

= And that the final BH masses might have been set by
initial conditions.

1 kpc= 3.08521 X 1021 cm




DGCG: Driver for GALFIT on Cluster Galaxies

GALFIT fits two-dimensional surface brightness to galaxies on
digital images.

GALFIT functions: Sérsic, exponential, Gaussian, King Profile,
Nuker, PSF profiles.

DGCG adapts GALFIT (Peng et al. 2002) to cluster galaxies.

GALFIT —

Anorve 2012, Ph.D.
Thesis, INAOE.




Surface Brightness Models

E galaxies and bulges of S and SO galaxies are well described by

G- o

Disks of S and SO galaxies are well fitted by the exponential

el o \/aucouleurs (1953

the Sérsic function FIESleR&E X!

I(R) = l.exp (—k




Surface Brightness Models

Strategy: Fit Sérsic (SS) and Sérsic + Exponential (BD) surface
brightness to cluster galaxies
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DGCG: Algorithm

@ Initial parameters (SExtractor; Bertin & Arnouts 1996)
Q@ Masking & Sky

© Sorting

©Q Fitting - Single, simultaneous

© Bumpiness




DGCG: Algorithm

1.- Reads SExtractor catalog (Bertin & Arnouts 1996)
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Star/Galaxy Classification (PPP)




DGCG: Algorithm

2.- Creates Mask and computes Sky for every object on the catalog




DGCG: Algorithm

3.- Fit order: Brightest to faintest galaxy. Selects PSF. We used
the closest star to the galaxy of interest.




DGCG: Algorithm

4 - Galaxy Fitting:
Simultaneous fitting for Neighbors galaxies. Use Mask for the rest.




DGCG: Algorithm

5.- Computes Bumpiness, Bulge to Total ratio, SNR, local xf,
within Kron Radius
Bumpiness: Blakeslee et al. (2006)

V<[ —S(Re,m]2 > — < 02>

BPN = 10 3
< S(Re, n) > (3)

Bars




Surface Brightness Photometry on Artificial Galaxies

(Validation)

Fits on GEMS artificial galaxies (SS)

- [hﬂag {input) - Mag ifit)

Re (1it] / Re (input]
g

%21 The Sérsic index
%= 1 is hard to recover!




e 1453 from 21 low-z (0.02 < z < 0.07) Abell clusters

@ R =18 mag completeness limit

@ 1453 galaxies with both SS and BD acceptable fits

@ [he final sample contains 304 E, 557 SO and 548 S galaxies

@ 297 galaxies whose BD fits resulted in Sérsic index less than
0.2 (n<0.2)

o It took 258.89 hrs (~ 10.79 days) for SS models and 337.23
hrs ~ 15.72 days for the BD models, respectively, to process
the whole sample.




Stellar dynamics
(Gas dynamics
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Black hole
NERS
correlates
with the
velocity
dispersion
of their host
spilioid
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Ultramassive BH : M, > 1010 Mg




Distribution of Sérsic Index

Pseudo Bulges
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Luminosity vs. Sérsic index
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More luminous galaxies have
larger Sérsic Indexes (n—4)




Kormendy Relation
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Pseudobulges: 65% n < 2
Diagnostic Diagrams




Luminosity-Size Relation

Log {LiLy) (BD)

Lag (L/Lg (55)
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Faber-Jackson Relation
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Fundamental Plane
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- @ elipticols
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FIG. 2.— (Top) The Mgy — o, relation for inactive galaxies (black points)
and EM AGNs (red points). The masses for the EM AGNs represent the virial
product, VP = cT AV? /G = Mgy / f, with AV = 0y, (HS) measured from rms
specira. Classical bulges and ellipticals are highlighted as filled symbols, and
pseudobulges are plotted as open symbols. Emor bars are suppressed for the
nactive galaxies to reduce crowding. The best-fit relation of Eormendy & Ho
for claszical bulges and ellipticals (Equation 2) is given by the solid line; the
gray shading represents its 1o scatter. The fits of Giiltekin et al. (2009) and
McConnell & Ma (2013) are shown as dashed and dotted lines, respectively.
(Bottom) Fesiduals of the data points with respect to the Kormendy & Ho fit
for ellipticals and classical bulges. The red dashed line and associated shaded
pink band mark the average offset and standard deviation for the 15 BM AGNs
hosted by ellipticals and classical bulges: (AlogMpg) =—-0.79 £0.42.
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FIG. 5. — Mgy — Mgy, relation for inactive galaxies (black points) and EM
AGHNs (red points). Ermmor bars are suppressed for the inactive galaxies fo e-
duce crowding. The virial products, derived from oy, (HF) measured from
mns specira, have been scaled by f = 6.3 for classical bulges and ellipticals
and by f=3.2 for psendobulges. The best-fit relation of Kormendy & Ho for
classical bulges and ellipticals (Equation 3) is given by the solid line; the sray
shading denotes its 1o scatter. AGINs hosted by classical bulges and ellipticals
with Lyy/Leag = 0.07 are denoted by filled red symbols and the red dashed
line; those with Ly/lege = 0.07 are highliphted with a blue center and the
blue dotted line.

Ho & Kim (2014) bulge
mass best correlates
BH mass.




What are cD Galaxies?

cD are supergiant galaxies up to 4 mags. Brighter than
M*. They can concentrate up to half the total cluster light.

They are usually found at the center of the galaxy distribution or

in local density maxima (Beers & Tonry 1986).

In some cases they have blue cores (McNamara & O’ Connell
1989), or multiple nuclei (Morgan & Lesh 1965)

1/4 of the most luminous radio galaxies (WAT) are cD. The term
was introduced in a study of optical counterparts of luminous
radio galaxies (Matthews, Morgan, & Schmidt, 1964)

Faint extended envelopes (Oemler 1974, Schombert 1988)




Commonly thought as...

A 2199
NGC ©I66

22t (Oemler 1976)
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Sometimes
you see the envelopes!!!
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Sometimes you don't
see the ones alreadly discovered!'

Schombert (1988)

Because of these

e (2002) | problems, the term BCG
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cD galaxies have color
gradients, the outkirts
are bluer than the inner

parts. Beware there are
large error... B-R~1.3!!!
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How do cD galaxies form?

_|_

®Merger of giant galaxies. Not very efficient
once the cluster have virialized.

BDynamical effects: tidal truncation, tidal
strippings&dynamical friction, etc.

BThe fashionable harassment...

BDisruption of Galaxies. We see some
evidence at low redshift.

e Tidal stripping (Aguilar & White 1985,1986)




cD Galaxy Working
Definition

= Take Abell statistical sample :
Richness 1 (50 galaxies, m; - m; + 2 within 1
Abell radius 3 h 1., Mpc) estimated redshift 0.02
< z < 0.2; solid angle approx. 2/3 of the sky (14

438.2 sqgr. deg.).

There
are 137 cD galaxies in Abell’s sample. cD
galaxies overwhelm satellite galaxies.
Classification from Leir & van den Bergh (1977).
Leir’s M.Sc. Thesis at U of T.




The LF of cD galaxies

£ n o= €5, —26.38LE,  0.4826

*=-26.4+/-0.5

Sigma=0.5+/0.1

The space density of cD gglax
is ~6 X107 h,,3 Mpc=.

— 1his comparable to the integra
density of bright quasars in|
cosmic time.
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Bright QSO from SDDS DR3, Richards et al. 2006
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cD Galaxies & Other High
Surface Brightness Galaxies
follow Gaussian LF, but cDs

)ave the narrowest
istribution.




Figure 1.

in the

entral

...And we bumped into Postman et al. 2012

and its neighbors
m the
the right.

Light £

A2261-BGC
z=0.2233
Olyooo=17:22:27.18
Os000=132:07:57.1




Postman et al. 2012 were
introducing the largest core
vet detected in any galaxy...
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The Nuker Law (Lauer et al. 1995)
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Figure 5. The central surface brightness profile of A22681-BOG
as measursd (solid points) is shown with two “NMuker-laow™ profle
bt (Laner et al. 1995). The smmor bars are smaller than the points,
but for the central few mesurements. For comparison to previoos
studies the profile i=s normalized to z = 0 V-band [Vega). The sclid
line is the best-Atting Muker-law and f=atures a slightly dc*{:'u'lzmd
iy 0.01) cusp as r — 0. The dotted line is an is an ro/ 4 Lo
{an n = 4 Sémmic-law) fitted to the eovelope. The triangles indicste

the rusp-radivs.
I/
~ = 07.89 5

= 0”.02; 3.2 = O.Ikp



Luminosity vs. Cusp Radius

The Core of A2261-BCG

= BCG Core
O MNon-BCG Core
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Figure T. The relationship betwesn cusp-radius and total gabocy laminosity (V-band Vega-based). The galaxy sample plotted was
assembled in Lauer et al. (2007a) from a vardety of sources (the figure is adopted from Figure 5 in that paper]. The BOGs in particular
come from the Laine et al. (2002) sample. The Laoer et al. (2007a) ry, — L relationship (also given in equation 4) is plotted; the dotted
lines indicate +1o scatter about the mean relationship. A2281-BC0 is plotted at the top, clearly has a cusporadius larger than all other
galmies in the sample. The large core in the MB30735.68+742]1 BOG discovered by McMamara et al. (2009) is also plotted for comparison.




But, I recalled Abell 85. James P.
Brown and I have worked on it

‘back in 1995 at DA&A, UofT

LOCOS, BRI images,

", Taken with the KPNO 0.9m
Telescope using the T2KA CCD.
Seeing ~1.6 arcsec

Scale 0.68 arcsec/pixel
z=0.05529 +/- 2.4 X 104




KPNO 0.9m + T2KA

16633 33293




The surface brightness profile of Holm 15A

r (arcsec)
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A2266-BGC

Tahle 1. Holm 154 : Nuker law fits

b ﬁh,-] i [arcsec] i [kpe] ¥ a _ rokpe] : P. A.

ATC R

MTRA0M 1T 4+00d 18484004 1.244001 JF33 4002 00400 §4.67+0.061 0.26 -33.33
22,52 1005 2050 1,22 362 (1.0l 4 .57 .24 -¥07

COLUMMNS- 1 surface brightness, 20 break radius in arcsec, 3: break radius in kpe, 4 outer power index, & power

incdece st rp 6 outer power indesx, ¥ oousp radius in kpe, 8; ellipticity, 9 position anele in depress, 10: Data Souroe,

* LOCOS (Lopez-Cruz 1997), Telescope: KPNO 0.9m, CCD: T2ZKA; pixel scale: (F68/pixel. filter: B (Kron-
Cousing), exposiure time: 9008, seeing 106 FWHM, FOV: 232 = 232,

* MENeaCS (Sand et al. 2011), Telescope: CFHT 3.5m, CCD: MegaCam; pixel scale: (F187/pise], Alter: o (8D85),
excposire time: 120s, seeing: 0774 FWHM, FOV: 0706 »x (0704,

Mot certroid: raggq = O0P41™5R467, dagq = —09° 1811757




HOLM 15A 4~
A2261-BCG ¢
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nietal. (2015) has

nged this result.

1 arcmin

O

Core-Sérsic (Trujillo et al. (2004
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Bonfini et al.
(2015) used

GALFIT-CORSAIR
and showed that
Core-Sérsic profile
doesn’t work for
Holm 15A, but
recovered Lope-
Cruz et al. (2014)
Nuker fit.




The Mexican Contribution

to the field (ca. 1978)!!

THE TEMPERATURE AND DYNAMICS OF THE IONIZED GAS IN THE
NUCLEUS OF OUR GALAXY

Luis F. RoprIGUEZ* AND ERIC J. CHAISSONT
Harvard-Smithsonian Center for Astrophysics
Received 1978 August 18; accepted 1978 September 26

ABSTRACT

Observations of the H65« (23.4 GHz), H84« (10.9 GHz), and H%« (7.8 GHz) radio recom-
bination lines from Sgr A West are presented. We suggest that a core-halo model can satisfactorily
account for the reported radio and infrared observations of this source. Due to instrumental
limitations, the observed infrared lines are dominated by the core, while the observed radio
radiation arises mostly in the halo. Although more than a factor of 10 brighter than the halo, the
core is responsible for only about one-fourth of the integrated thermal continuum from Sgr A
West. Our model implies that the neon abundance determination from infrared observations,
previously considered consistent with the solar value, should be revised upward by a factor of 4.
This suggested enrichment of neon relates strongly to our derivation of an unusually low electron
temperature, T, = 5000 + 1000 K, since nebular cooling is expected to be enhanced by an over-
abundant heavy-element content. The dynamical structure of Sgr A West can be explained in
terms of Keplerian rotation due to the gravitational field of the normal stellar population plus
a central mass point of 5 x 108 M.

No. 3, 1979 IONIZED GAS IN G
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Fi1G. 4.—A tentative rotation curve for the galactic nucleus.
Solid curve, model having normal stellar population; dashed
curve, model having the same normal stellar population plus
a mass point of 5 x 10% M. Error bars are estimated to be
twice the standard deviation.




SMBH Masses: Directly

Measuring the
mass of the
el  SMBH in our
] Galaxy
through stellar
motions.

Dec offset (arcsec)

SINFONI + NAC 2,000

NIRC2 + OSIRIS @

SINFOMI + NA
NIRC2 + OSIRI

1,000

Dec offset (arcsec)
Velocity (km s71)

|
E
jqk

-1,000
0.000 ’

-2,000

0.05 0.025 0.00 -0.025 —0.05-0.075 2000 2003 2006 2000 2012

RA offset (arcsec Date




SMBH Masses:
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SMBH Masses: Scaling Laws

Lks, bulge
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The surface brightness profile of Holm 15A

r (arcsec)
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Missing light correlates with
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Figure 2. Fraction of the total V-band luminosity “missing” in cores vs. the g —I'DI':I = aenees Mass excess =10 M. s . ._H 3
ratio of BH mass to the total stellar mass of the galaxy. The sample is as | _ J T . |
in Figure 1 and Table 1. Large and small symbols denote galaxies with and [ — — Mass excess= 5 M. . w
without dynamical BH detections. The galaxies with BH detections are (top to - — " .
bottom) M87 (Macchetto et al. 1997), NGC 4261 (Ferrarese et al. 1996), NGC - Massexcess= M, ", 5
4374 (Bower et al. 1998), NGC 4649 (Gebhardt et al. 2003), and NGC 3379 _I'D” E v vl Lol ool vovovvenl oty i
(Gebhardt et al. 2000a). The line is Equation (1). -I D.S I'D:'r 1 D_g Iﬂg II'D 10
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M L * — 0.1 3 'extma” in coreless galaxies or (F) “missing” in cores versus black hole (BH) mass. Large
) ( _|_0 . 1 8 V, def ralaxies with dynamical M, measurements; small ones use M, given by the M-+ reladon.
— 0 . 8 ]_ ) _—m ies conrelate with BH mass: M g o 48, Mass excesses tend 0 be larger than mass deficis
L re scatter with M, It is impomant w0 note that the merger in progress MGC 4382 has a
V @ its luminosity but deviases o small M. If cores are excavated by BH binaries, this suggess
~ Ipes moe lack a big BH (or BH binary) bue racher thae this BH {or BH binary) is not resident
at the cemer. Updased from Eormendy & Bender {20049




Rusli et al. 2013

170 200 250 300 380 —-21 —22 —23 —24 10° 10"
Te My Mgy [Mo]

Fig. 7.— From left to right: the break radius is plotted as a function of velocity dispersion within
the effective radius o,., luminosity of the host galaxy and black hole mass. The 20 galaxies with
reliable Mpy are represented by the black diamonds. The additional three galaxies without reliable
Mpy (NGC 4552, NGC 5813, NGC 5846) are shown in blue. The black lines show our fits to all
black datapoints. The solid lines show the fits when r-axis vanables are treated as independent
vanables/predictors, the dotted lines are fits when these parameters are the response, and the dashed
lines represent the symmetrical bisector regression; see Table 5. The red dashed lines are the
bisector fits from Dullo & Graham (2012),1.e. their equations 5. 6, and 12, respectively.
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Lauer et al. 2007
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Fia. 7—BH mass vs. come size, ., for the 11 core galaxies that have M,
measurements, The dashed ling is the symmetric fit between M, andr., provided
by ag. (24), whilethe solid line gives thefit presented in eg. (25), which assumes
that r, 1s the independent variable. [See the dectranic edition af the Jownal for
a colar version af this fiure.

= (0.59 + 0.18) log + (2.19 £ 0.10)
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How Big the SMBH in Holm 15A?

Table 2.

Holm 154 Black Hole Mass Estimates

Relation M. [Mg)

Heferenes

M, — @ ~ 2.1 % 10°
M, — L putge” ~ 9.2 % 10P

M, — .|r.|..-'_:|,,:l,l ~ 26 x 10
M, — 1y e 1.7 % 104
M, — T ~ 3.1 % 104

Kormendy & Ho (2013, Eqgs. 6)
Kormendy & Ho (2013, Egs. 7)
Kormendy & Bender (2009, Eq. 3)
Rush et al. (2013, Eq. 13)

Lauer et al. (2007, Eq. 26 )

value of Hp

*Taking the entire palaxy as a classical bulge, and correcting the



How Big the SMBH in Abell 85 Dark Matter Halo?

Ocp = (02 £ 34 kms_l, Veire = \fad,
hence, the mass of the SMBH for Abell 85 DM halo s :
M, ~ 1.5 x 10** Mg




SMBH Dynamical Effects

GM,
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Holm 15Ais a LINER
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Cores are explained by the scouring action of Supermassive Binary

Black Holes (SBBH).

Is there a SBBH in HOLM 015A? Maybe...

O TIT|A5007 NTI]A6584
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Are there SMBH binaries?

X-ray Image of a binary black hole system in NGC 6240

CHANDRA X-RAY

Komossa et al. 200,

NGC 3393
Fabbiano et al. (2011)




SMBM binary

olm 15A has no
le narrow-lines

SDSS images &
spectra of
selected double
narrow -line
quasars

(Liu et al. 2009)




Is there a SMBH binary?

Holm 15A
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Maybe: A candidate supermassive binary black hole system
in the brightest cluster galaxy of RBS 797 (z~0.35) reported
by Gitti and collaborators 2014

EVN observations. 56
minutes on source

.0 160 140 130 120 11.'09:4?:1d

Fig. 2. The 4.8 GHz VLA contours obtained from the combined A- and
B-array archival observations of RBS 797, imaged at different resolu-
overlaid onto the Chandra image of the central region of the
cluster (left panel). Green contours: 4.8 GHz VLA map at 1738 x 1733
resolution, obtained by setting ROBUST=+5, UVTAPER=250; the rms
noise is 0.01 mJybeam™' and the contour levels are 0.03, 0.06, 0.12,
0.24, 0.48, and 0.96 mJy beam™'; the total flux density
a peak flux density of 1.5 mly beam™'. Black contours (best visible in
the zoom in the right panel): 4.8 GHz VLA map at 0749 x 07 44 res-
olution, obtained b\ setting ROBUST=0, UVTAPER=0; the rms noise
0.01 mJybeam™ and the contour levels are 0.04, 0.08, 0.16, 0.32, and
0.64 mlJybeam™'; the total flux density is ~2.8 mJy, with a peak flux
density of 1.0 mJy beam'.

v Fig. 1. {_.Hz EVN map of the BCG in RBS 797 at a resolution of
G |tt| et al . 20 1 4 94x5 1 mas” in PA —24° (the beam is shown in the lower-left corner).
The rms noise is 36 uJybeam™ and the peak flux density is 0.53 mJy

beam™'. The contours levels start at 30~ and increase by a factor of 2.
Two components, separated by 16 mas (~77 pc), are clearly detected.




The Eddington Limat
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Black Hole Growth
L=eMc =nLgy x M

€/1)
tp =4 x 10° ( /0 ) vears
10%
Starting from a stellar mass, there is barely enough time

to grow the observed quasar black hole during the age of
// the Universe at z=7.1 for e=10%... but the radiative

efficiency may be small due to trapping of radiation:
vaie ~ (€¢/T) <K Vinfall o




How about the brightest cD
in the local universe?

.- 1C 1101 in Abell 2029,
. z=0.077947




IC 1101

ry ~ 1.3 kpc
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IC 1101 breaks away
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Conclusions

We have found that Holm 15A has the largest core known so far. A
central AGN supports the presence of a central BH, which could be
ultramassive ~ 109 M .. This seems to be a limit for maximum BH
growth. Very large cores seem to be rare and may represent a
relatively brief phase in the evolution of BCG, as the merging times
for SMBH binaries should be relatively short (Kahn et al. 2014).
After SMBH binary merger cusp regeneration would induce core
shrinkage (Merritt 2006). If SMBH growth is regulated by galaxy

mergers (e.g., Merritt 2006, Booth & Schaye 2011), their final
masses were set, perhaps, by initial conditions (e.g., Treister et al
2013).

Holm 15A presents the best conditions to explore the effects of
SMBH. We are proposing follow up observations (i.e., detection of
BH gravitational lens using the background of SMG). | did not
mention gravity waves nor dark mater annihilation ...

Lopez-Cruz, O., Anorve, C., Birkinshaw, M., et al. ApJ, 795, L31




Desde el 15 de octubre de
2014, estamos en las
noticias en el mundo.

Mexico (Excelsior), Guatemala, Peru, Colombia, Chile,
rgentina, Brasil, Espafa (El Pais).

/7 También en radio y televison.

Recientemente (6 de noviembre), New Scientist, una
de las revistas de divulgacion de la ciencia mas
Importante en el mundo.

15 de noviembre, 2015, Conozca Mas




HISTORIA DE UN
DESCUBRIMIENTO ENORME

j004150.75-091824.3

Fotes Qﬂ"\mudut

zmhflbogﬁisﬂt
@n rayos-X por.
obsarvatorio Chandra.
En contornos negros, la
emision da radio.
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»DR. OMAR LOPEZ CRU

DEL INAOE

De primera mano, e investigador en jefe del proyecto nos explica todo
e ico.

lorelac npor tante descubr

OM 2006MO S HIZD ESTE DESCUBRIMIENTO?
Dr. Omar Lipez Cruz Es un proceso bas-
tante largo. Desde 1995 nos dimos cuenta
de que la galaxia central, la mas brillante de
Abell 85 [Abel esun ciimulo de galaxias] a
la que llamamos Holm 15A,, tenia la peculia-
ridad de ser de muy bajo brillo superficial
Esdecir, que en lugar de estar concentrada
hacia el centro, era difusa. jIncluso llega-
mos a decir que era ‘esponjadita? Aunque
va en 1980 un colega habia reportado que
ésta tenia propiedades especiales, no sa-
biamos cudles eran. No teniamos referente.
Entonces, gracias a un Programa nuevo
dingdo por mis colegas Postman y Laver,
usando el telescopio espacial Hubble, equi-
pado ahora con una cimara espedial para
abarcar un drea grande del Universo y asi
buscar supemovas en galaxias -particular-
mente querian establecer la tasa de super-
novas en galaxias elipticas-, se descubrio
que en la galaxia Abell 2261-BCG existia un
aplanamiento en el centro, y la declararon
como la de mayor nddleo (‘core; en inglés)
que jamis se haya madido. Este ‘aplana-
miento’ se cree que se debe alainteraccién
de dos agujeros negros binarios.

Por las leyes de escalamiento que aplica-
mos, inferimos que entre mayor sea dicho
core, mayor serd el agujero negroen la
galaxia Pero no se detectd ninguna firma
de un agujero negro binario, ni actividad de
AGN [ver recuadro] por el espectro, ni gasen
A2261-BCG. Y entonces nos acordamos de
Abell 85.

Yo no la quise medir. Le di los datos ami
estudiante Christopher Afiorve. Su trabajo
esmuy importante, ya que él llevé a cabo
un programa de ajuste de brilio superficial
Asi, ya teniamos la herramienta hecha El
me dio los resultados para interpretarios y
vimos que Holm 15A era mucho mayor que
Abell 2261-BCG

ERES EL AUTOR PRINCPAL D LA
INVESTIGAQON, 2QUIENES SON LOS
COLABORADORES QUE MENCIOMAS?

Los astrénomos colaboramos con mu-

cha gente. Christopher Aflorve, dela
Universidad Auténoma de Sinaloa, hizo el
ajuste de brillo superficial M. Birkinshaw
analizd los datos en [el espactro de] radio,
¥ DM Worrall, en el de rayos X. Ambos
provienen de la Universidad de Bristol
Héctor Ibarra Medel, mi estudiante del
INAOE, hizo la dindmica del cimulo. Wayne
A. Barkhose, de la Universidad de Dakota
del Norte, desarrollé el andlisis de una di-
mensidn. Juan Pablo Torres Papaguin, de
la Universidad de Guanajuato, realiz el
andlisis del espectro con el que determina-
mos que es un tipode AGN de baja lumino-
sidad Verdnica Motta, de la Universidad de
Valparaiso, nos ayudé con la dinamica.

PLATICANOS SOBRE EL EQUIPO
ESTADOUMIDENSEAL QUE SELE ESCABULLG
ESTE DESCUBRIMEENTO.
Marc Postman y Tod Laver son grandes
investigadores que han conducido progra-
mas muy importantes en cuanto al estudio
de agujeros negros y galaxias elipticas..
Ellos v su grupo son el referente en el estu-
dio de agmjeros negros. Cuando encontra-
ron y reportaron la galaxia Abell 2261-BCG,
se abrié la oportunidad de hacerle justicia
a Holm 15A. Eso fuelo que me hizo tener
‘eamos si es mas grande”
Como te dije antes, le pedi a Christopher
que la midiera para no sesgar dicha medi-
cién, porque en el fondo queria que fuera
mis grande. Asi que Christopher la midié
¥ resulté que es mayor por un kiloparsec
[ver recuadro “poniéndolo en perspecti-
va'], es decir, jdescubrimos un monstruo!
Y con eso rompimos el récord establecido
en2012

PONIENDOLO
EN PERSPECTIVA

A los agujeros negros de 10* veces lamasa
del sol los llamamos supermasivos. Con
esto hablamos de agujeros ultramasivos

de 10%. Esto nos dice que quiza los agujeros
NEEIOS NO (TEZCaN Mas. £ For qué? Ain no lo
sabemos.

2QUE IMPLICA ESTETRABAJO PARA LA
ASTROFISICA NACIOMAL?

Que este es el nuevo paradigma en las bases
de datos. Para hacer este trabajo s6lo usa-
mos datos de mi tesis y todo lo demds, son
datos pablicos del SLOAN, del telescopio es-
pacial de rayos X Chandra, del observatorio
orbital XMM-Newton, también de rayos X,
entre otros. El resultado nos dice que ain no
hemos explotado las bases de datos pibl
cas y que todavia hay mucho por descubrir

200M0 TE SIENTES CONTU DESCUBRIMIENTO?
Imagina que tienes un problema que empe-
20 en 1995, que no te lo has quitado de en-
cima en 19 anos v de repente Jo acomodas.
jSe siente maravilloso! Es un gran alivioy
regocijo, ¥ o que noanticpamos es que esta
noticia trascendiera de esta manera.

20UAL S BL SIGUSENTE PASOY

Solicitar el telescopio Hubble y el Gran
Telescopio de Canarias para hacer un estu-
dio dindmico.

| @conozcamas | 51
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