+

+ES+ A
4 Nadine Neumayer

In collaboration with:

Michele Cappellari, Hans-Walter Rix, Juha Reunanen,
Paul van der Werf, Tim de Zeeuw, Ric Davies, Geoff Bicknell

ESO@50 - Garching, September 5, 2012



Motivation

- {’ m Nearest elliptical with
AGN and jet (1”~17pc)

ESO/MPG 2.2m WFI
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Motivation

| PR = Ncarest elliptical with
B AGN and jet (17~17pc)

i m Ideal laboratory to test
| AGN models

ESO/WFI; MPIfR/ESO/APEX/A.Weiss et al.;
NASA/CXC/CfA/R Kraft et al. (X-ray)
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m Nearest elliptical with
AGN and jet (1"~17pc

m |deal laboratory to test
AGN models

m Evidence of recent
merger (~0.5 Gyr ago

m Binary black hole?
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Cen A on the Mg, relations
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NACO/VLT J-band
FWHM =0.10"
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Closer look

WFPC2
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Stellar mass model

Multi-Gaussian Expansion
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Central kinematics - VLT/NACO
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700fp s 445

Central kinematics -
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Comparison of NACO & ISAAC
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Best-fitting model
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Study with STIS/HST

W4 m Pushed STIS to the reddest
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Study with STIS/HST

m Pushed STIS to the reddest
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Study with STIS/HST

m Pushed STIS to the reddest
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IFU to the rescue!

m CIRPASS at GeminiS | o ]
= IFUdatainJ-band |

u [Fell,Pap &Pl T. . | _
® 0.6” seeing : | |

= With 0.257/pix )
s fov9.3” x 3.5” LU TR wrm

Krajnovi¢, Sharp & Thatte 2007
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IFU to the rescue!

m CIRPASS at Gemini S
m |[FU data in J-band

m [Fell], Paf & [PII] 63 g 7030 e 50
m 0.6~ seeing

= With 0.257 /pix
m fov9.3” x3.5”

arcsec

Krajnovi¢, Sharp & Thatte 2007

3.0 log(F*) 5.0 2.0 log(F») 5.0
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IFU to the rescue! ;.

m CIRPASS at Gemini S
m |IFU data in J-band

= [Fell], Pap & [PII]

m 0.6~ seeing

= With 0.25”/pix

m fov9.3” x3.5”

Krajnovi¢, Sharp & Thatte 2007
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CIRPASS data and model
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SINFONI/VLT

Combines IFU and adaptive optics 8

ESO/Huedepohl

ESO@50 - Garching, September 5, 2012 Nadine Neumayer



0.2

0.15

0.1 b

0.05 E

IFU data — SINFONI/VLT
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[Fell A=1.644pm
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[Fell A=1.644pm
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[Fell] - SINFONI vs. CIRPASS
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[SiVI] A=1.964pm
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Jet-gas interaction?
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Jet-gas interaction?

~100.0 v [km/s] 100.0

observer

Bicknell, Sutherland & Neumayer 2013
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IFU data and model
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No black hole?
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Stellar kinematics - Template fitting
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using pPXF routine by Cappellari & Emsellem 2004
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Template fitting
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Cappellari, Neumayer et al. 2009

| EEPEEPEEE T R PRI TR

2.26 2.28 2.30 2.32 2.34 2.36
Wavelength [um]

Nadine Neumayer



Stellar kinematics
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Stellar vs. gas motion

arcsec
o
(@]

-1.5 e — L .
-1.5-1.0-05 0.0 0.5 1.0 1.5
arcsec
HE 4 N
-25 V (km/s) 25

ESO@50 - Garching, September 5, 2012

arcsec

-15-1.0-05 0.0 05 1.0 1.5
arcsec

~120.0 v [km/s] 120.0

Nadine Neumayer



Stellar kinematics - data and model
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Stellar kinematics - best fit
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Stellar kinematics - best fit
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Cen A on the Mg, relations
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Summary
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high resolution gas and
stellar kinematics

counter-rotation

warped disk model (gas)
Mg, =4.9x 10" M,
Schwarzschild model (stars)

Mg, =5.5x10" M,
in agreement with M-o

Nadine Neumayer



Lessons learned

m Need high spatial resolution

m Adaptive Optics works!

m 2D data is crucial

m Take into account the dispersion of the gas

m Be cautious when having an AGN
— Extraction of stellar kinematics gets complicated
— lonized gas is likely influenced by the AGN
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