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Great expectations...

*) What do you think is the single most fundamental missing future (~30
yr window) observation that would help us better understand the torus
and its environment?

UbH responses

@ High sensitivity X-ray imaging on sub-pc scales

® High sensitivity MIR IFU obs on sub-pc scales

High sensitivity X-ray imaging on sub-pc scales
@ near-IR interferometry
@ near-IR interferometry (GRAVITY)
® | am pessimistic until we have something to falsify
@ Multi-wavelength concurrent observations.
@ High sensitivity NIR imaging on ~1 pc scales
@® all of the above
® N/A
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High sensitivity X-ray imaging on sub-pc scales
@ near-IR interferometry
@ near-IR interferometry (GRAVITY)
® | am pessimistic until we have something to falsify
® Multi-wavelength concurrent observations.
© High sensitivity NIR imaging on ~1 pc scales
@® all of the above
® N/A

But what exactly do you mean with "MIR"...?
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To put it In perspective...
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METIS in a nutshell

Diffraction-limited imaging and spectroscopy in L,M,N (Q) bands

High spectral resolution IFU (R ~ 100,000) in L and M bands
Angular resolution: 23 mas (3.5 pm) / 65 mas (10 pm)
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AGN science gquestions

NGC 1068 0.2"x1.0"
20060810 UKIRT/UIST

What is the physical size
and structure of the
‘ AGN-heated dust?
hydrocarbon
What is the composition
of the dust?

How much warm dust is
there in non-active
galaxies and can
potentially past AGN
phases be detected?
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How is energy fed back
from the AGN to the host
galaxy?

What is the kinematics of
= e the ionised (and

Observed Wavelength (um) mOIeCUIar?) gaS in the

nuclei of active galaxies?

Geballe+ 2009
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AGN science gquestions

What is the physical size
and structure of the
AGN-heated dust?

What is the composition
of the dust?

How much warm dust is
there in non-active
galaxies and can
potentially past AGN
phases be detected?

How is energy fed back
from the AGN to the host
galaxy?

What is the kinematics of
the ionised (and
molecular?) gas in the
nuclei of active galaxies?
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Note: All AGN lines will
be resolved at the
METIS (LMS) resolution
of 3 km/s which will
decrease the sensitivity.
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be resolved at the

| | |
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http://bit.ly/SImMMETIS

SIMMETIS

<> Code Issues 8 Pull requests 0 Projects 0 Wiki Insights
Branch: master v SIMMETIS / notebooks / simulate_image.ipynb Find file = Copy path
astroleo minor changes to documentation 2cabald on 29 Oct

0 contributors

717 lines (716 sloc) 203 KB | B Raw Blame | History [J o [0

N-band simulation of image source

In [41]: import numpy as np
from astropy.io import fits
import simmetis as sim
import glob

In [2]: from matplotlib import pyplot as plt
from matplotlib.colors import LogNorm
$matplotlib inline

This notebook demonstrates how to run a simulation with SImMMETIS when the source structure is provided in the shape of one or
several images. Each image is associated with a spectrum. The resulting Source object can be thought of as a cube, which is
the sum of the images weighted with their associated spectrum.



http://bit.ly/SImMMETIS

SIMMETIS

Setting up the source

The source is a simulation of an AGN torus from Schartmann et al., MNRAS, 445, 3878 (2014). It is provided in the form of an
image, where pixel values are given in Jy/pixel at a wavelength of 12 micron:

In [49]: with fits.open("sd0615 image 112 i090 p000.fits") as inhdul:
sourceimg = inhdul[0].data
sourcehdr = inhdul[0].header

print("Pixel unit:", sourcehdr[ 'BUNIT'])
print("Wavelength:", sourcehdr[ 'LAMBDAl'])

Pixel unit: JY/PIXEL
Wavelength: 1.2e-05

In [5]: fig, ax = plt.subplots(l, 1, figsize=(6, 6))
ax.imshow(sourceimg[120:401, 120:401], norm=LogNorm(), origin='lower')

Out[5]: <matplotlib.image.AxesImage at 0x10e9cdeb8>
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http://bit.ly/SImMMETIS

SIMMETIS

OBS EXPTIME=1 OBS EXPTIME=100 OBS EXPTIME=3600

Supports L,M,N, (Q) band imaging and high-resolution
IFU spectroscopy In L,M; long-slit spectroscopy to be
supported soon.
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METIS in a nutshell {5

Mid-infrared
E-ELT Imager and

Spectrograph

Diffraction-limited imaging and spectroscopy in L,M,N (Q) bands
High spectral resolution IFU (R ~ 100,000) in L and M bands
Angular resolution: 23 mas (3.5 pm) / 65 mas (10 pm)

100's of AGNs

Torus morphology (polar dust, ...) & kinematics at ALMA
resolution with the sensitivity of Spitzer (continuum) or JWST
(lines).

PDR: May 2019

Anticipated first light: 2025



