SPATIALLY-RESOLVED
MEASUREMENTS OF NEBULAR
PARAMETERS IN AGN INCLUDING
ARBITRARY NARROW LINE REGION
(NLR) - HII REGION MIXING
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% I’ve developed a code to compatre
emission line fluxes with a pre-computed
photoionization model grid in arbitrary

dimensions, NebulaBayes

% NebulaBayes compares measured fluxes

to the entire model grid at once, and

generalises the code IZ1 (Blanc et al. 2015)
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% I’'m using NebulaBayes to study the S7 galaxy MCG-02-51-008
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Observed fluxes vs. model fluxes at the gridpoint of
parameter best estimates in the posterior
Model Obs_dered Obs_S/N_dered Delta_(SDs)

Line

0II3726 8.2578e-01 0.7787
0II3729 1.2026e+00 1.0846
HeII4686 8.9402e-05 0.0160
Hbeta 1.0000e+00 1.0000
0III5007 3.9226e-01 0.4659
HeI5876  1.3823e-01 0.0994
0I6300 4.0092e-02 0.0523
Halpha 2.9820e+00 2.9837
NII6583 1.1736e+00 1.2449

x; = 2.6

log_UH

e

NWhovNoo b

.1936 0.2533
L7319 0.5149
7861 -0.7817
5338 0.0000
7327 -1.2225
3049 2.4623
7740 -1.1111
3967 -0.0073
.7699 -0.7308
Parameter estimate: peak of 1D
~7 marginalised pdf
® Model defined by parameter estimates
V Peak of 2D marginalised pdf
Projected peak of full ND pdf

% NebulaBayes results

for an HII-region-

classified Voronoi bin

** 'The line fluxes were
compared to an HII-

region model grid
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UH_at r_inner
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Observed fluxes vs. model fluxes at the gridpoint of

parameter best estimates in the posterior
Model Obs_dered Obs_S/N_dered

Line

0II3726 1.0689 0.8385 2.3096
0II3729 1.4423 1.3192 2.7424
HeII4686 0.1387 0.1360 1.8387
Hbeta 1.0000 1.0000 4.1058
0III5007 3.4322 4.1801 4.8555
HeI5876 0.1554 0.1006 2.4468
0I6300 0.1366 0.1856 3.5025
Halpha 2.9541 2.9552 6.3961
NII6583 1.6235 1.7772 6.1879
x; =1.4

Delta_(SDs)
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3468e-01
5582e-01
6503e-02
5583e-16
6875e-01
3324e+00
2376e-01
2843e-03
3489e-01

—- Parameter estimate: peak of 1D marginalised pdf

@® Model defined by parameter estimates
V Peak of 2D marginalised pdf
Projected peak of full ND pdf

Press P/k

UH_at r_inner E_peak

% NebulaBayes results

for a NLR-region-

classified Voronoi bin

** 'The line fluxes were
compared to a NLR
model grid




«* PROBLEM:
MCG-02-51-008 shows a

clean ‘mixing sequence’ 1.0

between ‘pure HII

region’ and ‘pure AGN’ -
0.5
line ratios i
% We can only use bins

at the extremes of this

sequence

* But these bins might

log([OTII]/Hp)

—0.5 |

also be ‘contaminated’. ..

% Can we come up with -1.0 |

L o MCG-02-51-008 bins

models with arbitrary 15’.“”.,””',, | L
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¢ Define a ‘mixing’ grid

with arbitrary mixing
between HII and NLLR

models

% Assume the same
metallicity, pressure and
reddening for the HII
and NLR components
for each gridpoint in the

‘mixing’ grid
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Parameter estimate: peak of 1D
marginalised pdf
® Model defined by parameter estimates
V Peak of 2D marginalised pdf
Projected peak of full ND pdf
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¢ Define a ‘mixing’ grid

with arbitrary mixing
between HII and NLLR

models

% Assume the same
metallicity, pressure and
reddening for the HII
and NLR components
for each gridpoint in the

‘mixing’ grid
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¢ Define a ‘mixing’ grid

with arbitrary mixing
between HII and NLLR

models

** Assume the same

metallicity, pressure and

reddening for the HII

Parameter estimate: peak of 1D
marginalised pdf
® Model defined by parameter estimates
V Peak of 2D marginalised pdf
Projected peak of full ND pdf

and NLR components

for each gridpoint in the
‘mixing’ grid

% Results show promise,

but there are issues to be

resolved...

Fair log O/H + 12 logU (NLR) log U (HII) log P/k



Maps ot the results are very promising]
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** The estimates for the

‘mixing’ parameter look

excellent!
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IN CONCLUSION
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%* The code NebulaBayes shows % Outstanding issues include

great promise to allow handling the degeneracy between

measurement of physical Epeak and £ NLR

parameters with HII-NLR % We expect to use this or a

mixing similar method to systematically
measure Epeak and metallicity

in S7 nuclei
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