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Planck vs SNIa Cosmology
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Planck Collaboration: Cosmological parameters

(a) SNLS combined
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Fig. 18. Magnitude residuals relative to the base ACDM model that best fits the SNLS combined sample (left) and the Union2.1
sample (right). The error bars show the 1 o (diagonal) errors on mg. The filled grey regions show the residuals between the expected
magnitudes and the best-fit to the SNe sample as €, varies across the +2 o range allowed by Planck+WP+highL in the base

ACDM cosmology. The colour coding of the SNLS samples are as follows: low redshift (blue points); SDSS (green points); SNLS
three-year sample (orange points); and HST high redshift (red points).
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ABSTRACT

A system of photoelectric photometry is outlined which utilizes the revised zero point of the visual
magnitude scale of the North Polar Sequence and which returns to the original definition for the zero
point of color indices in terms of main-sequence stars of class AQ; the interval AO-gKO0 is 1 mag. The
revised Yerkes Atlas system (MK) of spectral classification is taken as standard. The latter is described
briefly, and a list of standard stars is included.

Magnitudes and color indices from measures in three wave-length bands are given for stars selected
by spectral type and luminosity class to be representative of the principal regions of the H-R diagram.
A few white dwarfs are also included.

A standard main sequence is defined for the new color-absolute magnitude diagram by the use of
stars of large parallax, together with the galactic clusters NGC 2362, the Pleiades, the Ursa Major
nucleus, and Praesepe. A standard main sequence is also defined for the relationship between the two
systems of color index.

A purely photometric method for determining spectral types and space reddening for B stars in
galactic clusters is described.

TERMINOLOGY

y. Deflection through vellow filter, corrected for sky.

b. Deflection through blue filter, corrected for sky.

u. Deflection through ultraviolet filter, corrected for sky.

Cy. Observed blue-yellow color index, reduced to outside the earth’s atmosphere.
Cu. Observed ultraviolet-blue color index, reduced to outside the earth’s atmosphere.

V. Observed magnitude through yellow filter, reduced to outside the earth’s atmosphere.
This is approximately equivalent to the photovisual magnitude on the International
System.

B. Observed magnitude through blue filter, reduced to outside the earth’s atmosphere
and including a zero-point correction to satisfy the condition

B—V=0

for main-sequence stars of class A0 on the MK system.
U. Observed magnitude through ultraviolet filter, reduced to outside the earth’s at-
mosphere and including a zero-point correction to satisfy the condition

U—-B=0

for main-sequence stars of class AO on the MK system.




TABLE 2—Continued

Class III—Continued Class IV Class V—Continued
B9.51I1 8 Cyg B2 1V v Peg B3 V 6300
A0 IIT a Dra B2 1V 6 Cet B3 V 35 Ari
A3 11T B Eri BS IV 7 Her B3 V n Aur
A3 TII 6 Gem B7 1V 16 Tau B3 V v Ori
A5 III B8 Tri A0 1V v Gem B3 V n Hya
A5 III a Oph FO IV u Cet B3 V n UMa
A7 1II 6 Tau FO 1V e Cep B3 V 178849
A7 11X ~+ Boo F2 1V B Cas B3 V 191263
A9 1III v Her F2 IV v UMa B3 V 16 Peg
FO 1III ¢ Leo F6 1V a Tri B3 V 218537

2 111 14 Ari F6 IV 40 Leo B5 V 4142
IF‘} T 16 Per ¥6 IV 6 UMa B5 V » And
12k 26 Par F7 1V o Peg BS V 14372

Vega Mag

6> DAOVE D HIHE

followed a procedure similar to the latter; the zero point of the present color systems has
been set by the mean values for six stars of class AD V on the MK system; the stars are:
a Lyr, v UMa, 109 Vir, a CrB, v Oph, and HR 3314. For the mean of these stars

KO III | &Tau
KO0 TII ) e Tau
KO0 III 0 Tau
KO0 II1 & Aur
K0 1II1 8 Gem
KO III a UMa
KO0 III 7 CrB
KO0 TIII k Cyg
K0 III e Cyg
K2 1III a Ari
K2 1III ¢t Dra
K2 1II x Oph
K2 1II 8 Oph
K2 1II1 £ Dra
K3 1II 6 And
K3 III 51 And
K3 1II p Boo
A TIT R Cne
196 L BN N N R
197 170153
198 172167
199% 173648
200% 173649
M2 III || 83 UMa

wlass v

09 V 46202
09 V 52266
Q9 V 57682
09 V 14 Cep
09 V 10 Lac
Q9.5V 34078
Q9.5V o Ori
09.5V ¢ Oph
BO V v Ori
BO V é Sco
BO V T Sco
BO V 206183
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BO.5V 8965
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BO.SV € Per
R1 V 7959
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a CrB
HR 5859
HR 6070
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39 Dra
HR 7784
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+04 01
+72 41
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+37 30
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g Cas
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Vega=aLyr D ik
U=0.02 B=0.03 V=0.03

Table3: V B-V U-B

1 12 13.98 +0.02 -0.59 P
3 8 3.58 +0.50 -0.07 F7 V

8 6 0.03 0.00 ~0.01 AV

2 9 4.37 +0.18 +0.17 Am

2 9 5.74 +0.28 +0.06 FO IV
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Why Vega Spectrum?
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STELLAR ABSOLUTE FLUXES AND ENERGY DISTRIBUTIONS FROM 0.32 to 4.0 um

D. S. Hayes

Kitt Peak National Observatory
National Optical Astronomy Observatories?

TABLE I

HEIGHTS AND FLUXES FOR CALIBRATION OF VEGA

Heights
3300~ 7000~ 9040~
Calibration » 7500 <9040 103500

HAYES AND LATHAM (1973)
TUG, ET AL. (1977)

TEREZ AND TEREZ (1979)
KHARITONOV, ET AlL. (1980)
TEREZ (1982)

ARKHAROV AND TEREZ (1982)

wepwe
33838

Mean

}

Hayes 1985 (IAU) : 3.44 +0.05 x 109 @ 5556A




AB Mag?D %€ F%: Oke and Gunn (1983)
Vega & BD17+4708 DN LEDSFdib S 1T 5
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SECONDARY STANDARD STARS FOR ABSOLUTE SPECTROPHOTOMETRY
J. B. OKE

Palomar Observatory, California Institute of Technology
AND
J. E. GUNN'!

Princeton University
Received 1982 June 11; accepted 1982 September 1

ABSTRACT

Based on an adopted absolute spectral energy distribution for the primary standard star e Lyrae,
absolute fluxes are given for four very metal-deficient F type subdwarfs HD 19445, HD 84937, BD
+26°2606, and BD + 17°4708. Somewhat inferior data are also given for HD 140283. The data are
given for 40 A bands and cover the wavelength range from 3080 A to 12000 A. The four stars, all
near magnitude 9 and distributed around the sky, are intended as secondary standards for absolute
spectrophotometry.

Subject headings: spectrophotometry — stars: subdwarfs — stars: weak-line




AB Magnitude Definition
T DBCTEHAZ DT TG

Table 1. The gaps reflect the omitted regions above. We
have also adopted the Oke and Schild (1970) absolute
flux measurement at 5480 A and an apparent visual
magnitude for a Lyrae of V= +0.03. On this basis we
define a monochromatic magnitude

AB = —2.51og f, +48.60,

where f, is the flux in ergs cm
1s chosen such that AB=V for an object w
spectrum,; practically, AB = V" at 5480 A for objects ¥
relatively smooth spectra.
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SDSS (2.4m) &
Calibration Telescope (0.5m)

o VegaldBH2 9 X 2% DT, Oke & Gunn (1983) TVega
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o [AIHFZIICEEHER 2 %120 S mBE i #H CTELH] L 2.4m
DT Rl VI L’C VB,




AB Mag != SDSS Mag
AB=SDSS#% HfE L 7223, 2-4% AL 7%

Suggested by D. Hogg (SDSS-I) & Holtzman (SDSS-II)

2.407948 — 0.042

ABmag(u) = —2.5logq




HST CALSPEC
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Fig. 5.—Absolute flux distribution of Vega as measured by STIS below
4200 A and as determined by the Kurucz (2003) R = 500 model at the longer
wavelengths. Below 3000 A the spectrum 1s dominated by metal-line blan-
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THE CALSPEC STARS P177D AND P330E

ol
RALPH C. BOHLIN' AND ARLO U. LANDOLT’

s Sp wce Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA; bohlin@stsci.cdu
Department of Physics and Astronomy Louisiana State University Baton Rouge, Louisiana 70803, USA; landolt@ phys.lsu.edu
Received 2015 January 2; accepted 2015 I(lnum'\ 5, published 2015 March 9

ABSTRACT
Multicolor photometric data are presented for the CALSPEC stars P177D and P330E. Together with previously
published photometry for nine other CALSPEC standards, the photometric observations and synthetic photometry
from Hubble Space Telescope/STIS spectrophotometry agree in the B, V, R, and I bands to better than ~1%
(10 mmag). Photometry over the 1986 t01991 period indicates that BD+17°4708 brightened by ~ 0.04 mag.

Key words: stars: fundamental parameters — stars: individual (P177D, P330E, BD+17°4708) — techniques:

photometric

Slope = -0.0071 +/- 0.0011 mag/yr

9.90

Slope = -0.0082 +/- 0.0025 mag/yr

6500 7000 7500

HJID-2440000

Figure 1. Variation of the brightness of BD+17°4708 in various bands.
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Calspec Vega / WISE Analytic Formula
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Blackbody Stars

Nao Suzuki' and Masataka Fukugltd
! Kavli Institute for the Physics and Mathematics of the Universe, University of Tokyo, Kashiwa 277-8583 Japan
~ Institute for Advanced Study, Princeton NJ 08540, USA
Received 2017 October 17; revised 2018 February 2; accepted 2018 February 6; published 2018 October 24

Abstract

We report the discovery of stars that show spectra very close to blackbody radiation. We found 17 such stars
out of 798,593 stars in the Sloan Digital Sky Survey (SDSS) spectroscopic data archives. We discuss the value
of these stars for the calibration of photometry, regardless of the the physical nature of these stars. This gives
us a chance to examine the accuracy of the zero point of SDSS photometry across various passbands: we
conclude that the zero point of SDSS photometric system is internally consistent across its five passbands to the
level below 0.01 mag. We may also examine the consistency of the zero points between UV photometry
of Galaxy Evolution Explorer and SDSS, and IR photometry of Wide-field Infrared Survey Explorer
against SDSS. These stars can be used not only as photometric but also spetrophotometric standard stars. We
suggest that these stars showing the featureless blackbody-like spectrum of the effective temperature of
10000 £ 1500 K are consistent with DB white dwarfs with temperatures too low to develop helium absorption
features.

Key words: cosmological parameters — cosmology: observations — dark energy — standards — stars: distances —
white dwarfs
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17 Blackbody Stars

798,593 SDSS DR12 stellar spectra
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Dice, Nicolas Renault)

KE (NIST, ST

Mt. Hopkins Study

» Spectrophotometry of Vega and Sirius
measured between 360 nm to 1000 nm

Scl, Susana Deustua)

KE[DNIST & STScIA3 4 /7 L TS50 Hij I Vega
DSHIE Z 1172 Hopkins LT X O K %5 (2 &I H

. Cadence:. 9 6-sec exposure on targgzt, 5-sec 7 7 \/ X T‘ j:afgg\i :LEDT‘ﬁj&J_: ? mf,: %?}ﬁ

dark continuously while target is available

» Airmass: m=2 — 7 (Sirius), m=1.5-3.5
(Vega)

Sirius 20161106

Horizontal E ction

Photodiode
D=0m
A=632.8 nm

Photodiode

D=106.25m

7 ¥ > T Vega % B

Methodology

* Observe alternatively
* The calibrated source (— star on the focal plane)
* A selection of bright (and faint) CALSPEC
standards
Challenges :
Generate a stable artificial point source
Account for the differential extinction

> 100

Credit : Susana Deustua @IAU Symposium Credit : Nlcolas Regnault
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