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o PACS Photometry group: Zoltan Balog, Thomas
Mueller, Markus Nielbok, PACS ICC

who will present more details on the PACS
observations
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o Description of the models

o Absolute calibration

o Selection of the stars

o Comparison with observations
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St Or e arror ueey moderaumnospheres

MARCS
- assumptions:
* spherical stratification in homogeneous stationary layers
* hydrostatic equilibrium
* energy conservation for radiative and convective flux
* local thermodynamic equilibrium (LTE)

- tested and evaluated intensively for A< 30pm:
accuracies: < 2% for Teff >3500 K (HZO)

based on high-resolution optical + medium-resolution NIR data
(numerical accuracies: 50 K)

- computed + evaluated till 200 pm (Decin & Eriksson, 2007)

uncertainty study on: model parameters, temperature
distribution, effect of chromosphere or circumstellar dust,

continuous opacity H" , assumptions, linelists @
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© CO and SiO absorption lines

© Absorption up to 30% in high
resolution

| e Absorption up to 3% in PA
MM resolution @
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SEC O TE arror uoey mogeraumnospneres

Uncertainties of the models

Description Uncertainty

Spectral Type

Wavelength Region

e dependency on stellar parameters
— molecular features up to 8%
— continuum up to 4%
e uncertainties on T'(7)
continnum flux (without high-resolution data constraints) $3.5%

continuum flux (with high-resolution data constraints) 1-2%
e presence of chromosphere/ionized wind 210%
presence of circumstellar dust =10 %
¢ continuous opacity by Hg 1%
o line lists 53 %
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around 2.3, 4.0, 4.2, 8 pm
2-200 pm

2-200 pm
2-200 pm
A > 100 pm
A>2pum
2-200 pm
2-200 pm

Overall: ~5% in the FIR

Decin & Eriksson 2007
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SEC O TE arror uoey mogeraumnospneres

o Can the models be improved?

At the moment, not really.

° 3D hydrodynamical modelling

° Improved line lists. This is being worked on, but takes a
long time and for our photometry, likely to be small
effect.
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Aspects that need to be checked in the FIR:

o M lll: CS dust, non-photospheric molecular layers, non-
LTE effects

o G-K IllI-V: chromosphere — ionic wind
o AV: Vega phenomenon (debris disk)

° |n preparation of Herschel we started a program to
investigate possible FIR excess (Dehaes et al 2011)
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o SEST, IRAM, CSO and VLA mm and cm data
obtained

o Models compared to photometry from the literature
Dehaes et al 2011:
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PACS SPIRE PALS SPIRE
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" List of 8 stars in 2009. Almost alll
Dehaes et al. 2011 are K or early M type Gi
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o Absolute calibration tied to (Selby 1988) K band
photometry (when it exists)

o Claimed accuracy 0.01 — 0.02 mag

e zeropoint: using Kurucz Vega model +

correction for Vega near-IR excess of 1.29%
(Absil et al. 2006)

From this angular diameters are determined at 2.2 um
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COMpATISOTS OF te angoiar diameter

Target Dehaes et al Piau et al Engelke et al
a Boo 20.74 £ 0.10 20.84 £ 0.03 21.06 £ 0.21
B Umi 10.15+£0.42 10.09 £ 0.08 10.00 £ 0.20
a Tau 20.89 £ 0.10 20.57 £ 0.02 20.75 £ 0.21
Y Dra 9.94 £ 0.05 9.90 £ 0.09 10.17 £ 0.11
B And 13.03 £ 0.06 13.65 £ 0.27
a Cet 12.34 £ 0.06 12.94 + 0.26

Piau et al 2011: K band interferometry

Engelke et al 2006: from models and photometric and
spectroscopic observations (not specific K band) @
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o SED fits files are available on the HCalSG ftp site
(ftp.sciops.esa.int)

° MARCS model, R=5000, wvl range = 2 to 200 um

o * cont.fits: MARCS model with BB extension (Temp.
determined from 50 - 200 ym part),
wvl range = 0.5 uym to 7cm, at a resolution of 0.1 ym
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ftp://ftp.sciops.esa.int/

STICE 1aot year = proposed rermement

o So far, the angular diameter

was kept constant for the & Boo
whole wvl range (i.e. the K ol
band a.d.) 3
S
=> Now, determine angular oo
diameter as function of e
Wavelength (radius at WhiCh U“Lm?].:{zlH(J.I~}IH(Jl.filllfllﬁllll.l(llHl.|2llIIIAHIl.ll’ilIII.I8III2|.UHI2|‘2IH2:.

. log A m

1 =1) and adapt flux density P
accordingly: 1 — 4% effect -
G :
Usage of this correction gives a
slight improvement (see Zoltan's
resentation
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o PACS photometer: primary calibrators

o PACS spectrometer: part of the set of flux calibrators:
stars, asteroids and Planets

o SPIRE photometer: used as secondary calibrators
(absolute flux calibration based on Neptune)

o Finally 5 stars selected as prime calibrators for the
PACS photometer:

o Boo, a Cet, a Tau, B And and y Dra
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o B UMi has no K(Selby) available => calibrated with
~aucherre et al (1983)

° From PACS PV photometry it was found to be
deviating from the other fiducials.

New calibration: Johnson K band (Ducati 2002)
but less accurate (~10%)

Not a primary standard (still useful for comparison, it
IS always visible)

New/old: 18% higher flux
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o pbased on latest results, including all corrections

(see Markus and Zoltan's talks)

o Absolute flux calibration based on the stars, so
only useful to look at internal differences,
deviating colours

o First, 2 more stars that didn't make it: B Peg and
Sirius
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variable in the mid-infrared (~10%, Price et al 2004)
PACS repeatability < 2% U@
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From Cal Wkshp#3: Most recent:

Sirius ,
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Latest results (based on all measurements of prime
calibrators):
°c 0g<2%
° Intriguing 3% difference between K and M giants
IS it real?

5 prime calibrators

1.':]3 TT TTTT IIII|IIII|IIII|II | I | |

2 B AndMO
"‘i‘l-“"z— H‘“‘f“é — a Cet M2
= o 1 Y DraK5
b GBook
= oo " aTau K5

095 Lo levi v b bl | | | | Loy
G0 70 80 a0 100 110 120 130 140 150 160 170

wvl (micron) LEUVEN



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

