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The motivation

* knowing reddening is essential in practically all
astrophysical studies that involve calculating
distance

* knowing reddening in the Magellanic Clouds is
especially important, as they are used to calibrate
the cosmological distance scale

 THE PROBLEM - widely used reddening maps
cover only a small central area of the Magellanic
Clouds (Haschke et al. 2011, recently recalibrated
by Gorski et al. 2020)
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Reddening tracer - Red Clump stars

151 LMC SMC

(V-1) [mag] (V-1) [mag]



Reddening by dust in front of the

Magellanic Clouds

151 LMC SMC

(V-1) [mag] (V-1) [mag]

19.10.2023 Dorota Skowron, Astronomical Observatory, University of Warsaw 8/ 48



Differential reddening caused by dust

within Magellanic Clouds
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Reddening from the Red Clump

E(V-I) = (V-I) - (V-I)o

/1N

REDDENING OBSERVED INTRINSIC
COLOR COLOR
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Measuring the color of the Red Clump

* Previous studies used a Gaussian-fit + parabola
as a model of the color distribution
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What about the RGB?

LMC

SMC

~20% of the stars
(at this magnitude)
are from RGB, not RC

19.10.2023

(V-1) [mag] (V-1) [mag]
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Measuring the color of the Red Clump

* Previous studies used a Gaussian-fit + parabola
as a model of the color distribution
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Problems with previous studies (Gaussian

fits, means, medians, etc.)
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Measuring the color of the Red Clump

* Refine the method of calculating the RC color to
properly account for the RGB contribution
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Luminosity function fit

direction of
the rgdodening
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Luminosity function fit

direction of
the rgdodening
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»TWO-sigma"” Gaussian
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Red Clump complexity
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Red Clump complexity
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Red Clump complexity
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Reddening from the Red Clump

E(V-I) = (V-I) - (V-I)o

/1N

REDDENING OBSERVED INTRINSIC
COLOR COLOR
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Reddening from the Red Clump
(V-I)o = (V-I) - E(V-I)

/1N

INTRINSIC  OBSERVED REDDENING
COLOR COLOR
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Intrinsic Red-Clump color (V-I)o
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Intrinsic Red-Clump color (V-I)o

1.05
-
1.00 2
|
-0.95 >
L
|
0.90
P
0.85 |
2
0.80
0.75

19.10.2023 Dorota Skowron, Astronomical Observatory, University of Warsaw 33/ 48



0.006 [ 11 1 1
S A e 7=0.0004 -
Intrinsic Red-Clump A -~ —-2=0.001 ]
~ 0.004 [J*: — — 2=0.004 _
1@ - N e Z=0.008 -
2 . 7=0.019
z 0o02H N 2=0.03
* Depends on age ;
and metallicity 12
- 1
-
0.8
0.6 |
-0.8 |
-0.6 |
= 04
-0.2
Girardi & Salaris (2001) 0:_.,.I...I...I...I...!...
0

2 4 6 8 10 12

19.10.2023 Dorota Skowron, Astrd age/ Gyr




(V-I)o gradient may be due to metallicity
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Intrinsic Red-Clump color (V-I)o
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Red giant metallicity from APOGEE
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Intrinsic Red-Clump color (V-I)o in the SMC
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Varying (V-I)o of the Red Clump in the LMC?
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Varying (V-I)o of the Red Clump in the LMC?

Our regions for determining intrinsic color (all inside ellipses)
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Final E(V-I) reddening map
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Resolution of the reddening map
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m 27.5 arcmin box, point every 13.8 arcmin
= 13.8 arcmin box, point every 6.9 arcmin

5.0
LR

—__ Spatial coverage and resolution of the ASCII .txt tables
Magellanig Clouds E(V-I) reddening maps - Skowron et al. 2020

ﬁ B 27.5 arcmin box, point every 13.8 arcmin
w 13.8 arcmin box, point every 6.9 arcmin
6.9 arcmin box, point every 3.4 arcmin

3.4 arcmin box, point every 1.7 arcmin

Since different resolution maps are overlapping, it is usually easier to use
provided FITS file, where all maps have been joined together onto a single plane.
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Website (an interactive interface)

* http://ogle.astrouw.edu.pl/cgi-ogle/get_ms_ext.py

| apemsceg v | serch

“oownoad | NEN _prit
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http://ogle.astrouw.edu.pl/cgi-ogle/get_ms_ext.py

reddening map | |OGLE only SFD only| |IRAS infrared | | DSS2 photo




Data in FITS format

SAOImage ds9 -

File Edit View Frame =1 Zoom Scale Color Region WCS Analysis Help

File skowron2020 all.fits[E(V-1)]
Object
Value 0.0795475
FK5 | 5:10:55.6325 |6|-70:46:46.011
Physical X 653 ¥y 514.667
Image X 653 Yy 514.667
Frame 1 X 0.15 0 2
file ‘ edit | view ‘ frame | bin ‘ zoom ‘ scale ‘ color ‘ region ‘ wcs ‘ analysis ‘ help
zoom in ‘ zoom out ‘ zoom fit ‘ zoom 1/4 ‘ zoom 1/2 ‘ zoom 1 ‘ zoom 2 ‘ zoom 4

E(V-1) sigmal sigmaz2

median(V-I1) (V-1)o E(V-1)_mode

boxsize
arcmin]




Reddening Maps of the Magellanic Clouds

from OGLE-IV Red Clump Stars

* http://ogle.astrouw.edu.pl/cgi-ogle/get_ms_ext.py
reddening map) (SFD only| (IRAS infrared] (DSS2 photo)

Skowron et al. 2021, ApJS, 252, 23
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