08.5
BO
B6
Al
A5
FO
F5
GO
G5
KO
K5
MO
M5

SPECTRAL CLASSIFICATION

http://spiff.rit.edu/classes/phys440/lectures/spec_class/spec_class.html

HD 12993
HD 158659
HD 30584
HD 116608
HD 9547
HD 10032
BD 61 0367
HD 28099
HD 70178
HD 23524
SAO 76803
HD 260655
Yale 1755



The standard correlations with
spectral class

A pproximate Surface

Type Color - Main Characteristics Examples
['emperature
o Bluc 5 25.000 K Singll}-' ionized helium lines either in emission or absorption. Strong ultraviolet 10 Lacertra
continuum.
; sz : Rigel
B Blue 11.000 - 23,000 Neutral helium lines in absorption. ‘ipLi 1
Spice
. . . . . Sirius
A Blue 7,500 - 11,000 Hydrogen lines at maximum strength for A( stars, decreasing thereafter. v
/ega
2% ;g : Canopus
F Blue to White 6,000 - 7,500 Metallic lines become noticeable.
Procyon
. White to Y Solar-type spectra. Absorption lines of neutral metallic atoms and 1ons (e.g. Sun
G - 3,000 - 6,000 fided i . 3
Yellow once-lonized calcium) grow in strength. Capella
Orange tc sk ; ; Arcturus
K hER 3,500 - 5,000 Metallic lines dominate. Weak blue continuum. s
Red Aldebaran
L . . Betelzeuse
M Red < 3,500 Molecular bands of titanium oxide noticeahle. “

Antares

http://www.shef.ac.uk/physics/people/pacrowther/spectral_classification.html



Temperature effects are obvious

Mﬂ.m -E} E%UEHCE BB‘H E

He I 4026 , which 15 equal n whnsdy to K in the BE dwark @ Fey ,
becomes Funter at BO and dicappears at AD. [n +he B9 shar « | He L
4026 = 5L 4129 He I 4471 behaves similarly @ Hel 4026
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The smaly wmized metallic lines ave preqyessively sivongery m & CMa
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!'-'la,ll[*’r-ﬂuEl-'l 4385 y ScL 4129 MaT 4030-4 Eastman P‘H}f_ﬂ‘-_-,":.

http://nedwww.ipac.caltech.edu/level5/ASS _Atlas/MK _contents.html



Lummﬂmﬁl E ffects at BO

S0 [ 4080 shows a progressive  decvease o Infensiiy

45387 444 and 4009 have a negatve absolule
magnitude effect awd ave stiomaest o the dwav
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Luminoisty effects are subtle
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Spectral pecularities

Twe Peculiay A Stars

B Aur s fypieal of the “silicen stavs . The SuT blemd at  4028-30
s very sfrong and the K lwe of Coll 15 abrnormally weak for the
spectyal fuype. The stax T8 Yir 13 & member of the "chvowuom- euvopium
qyoup whieh 15 fouvd neavy class Az, These latfer have the following
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case ok some of the sfavs - The Sl lwmes ove weak m deneral
W s classy the stvong feafore wear Aais0 w 18 Vir 15 wet due
prncipally fo Sull.The Sy [ lwes arve sivend o cevfain  wewmbevs
On low dispexsion the chavactenisfie feature of this gqwup ab sfass
15 the ble vear A4 ; with hgher dispexsion & 15 seen fo be
composed of a number of famfer lives Fastwawn Procwess



The Cephard  Vaviable % Cyene

The plate oF X was fakew neay  vaayimum hn:'}lq'l'-
spectval tupe fan  be  defevmned witerpolativie, " befween
the standavd  sepevaganfs  llustvated. Twe usﬂ.‘cPuW eriievia
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A Cavbon Star And A L:n'-tj:I Feviod  Wavinble

The spectium of HD 52432 (uvpper) confams  stvong  bawnds of
Cya and CH.Ilts spectral fupe o the R-N  sustew ‘v RS ;s
corvesponds fo aw equvalent cpectral tupe of avound K4,
The speetvogram was dkew on hqim Super Plenachyome Frss Fiim
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Abundance effects in cool stars
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Electronic low-res spectral library
A Stellar Spectral Flux Library, 1150 -- 25000 A (A.J. Pickles, PASP 110, 863, 1998)

UVILIB and UVKLIB spectral libraries

The pdf Paper and (compressed tar) Spectral libraries are available
- Select with Right mouse button to save file (as link) to local disk.

README . HIL.TB ReadMe file descriptions.

hilib f Pdf mamuscript, 2 tables, refs + 8§ figures (0.5iMb)

Emergent spectrum from solar abundance, 5 Gyr, single burst stellar population
wvilib.tar. gz 131 spectra, 1150--10620 Angstrom (3 .8Mb)

uvklib.tar. gz 131 spectra, 1150--25000 Angstrom (6.6Mb)

* *
"
[ =
[+ 3 | T

The Data tables are available as text files
- Select with Right mouse button to save file (as link) to local disk.

+ tbll_source.txt Parameter summary for uww-ir digital spectral libraries.

+ tbl2_comp.txt Component summary, optical/ir photometry, bolometric corrections, combination errors.
+ tbl3_sources.txt Sources, names and types of spectra used for each library component.

+ tbld lines.txt Feature Bandpasses used for local equivalent widths and Magnitude indeces.

+ tbli_lew.txt Measured LEW and magnitude indeces.

+ tbl6_irstdphot.txt Standard infrared type colors.

+ tbl7 wifilt. txt Optical filter transmission profiles.

+ tbl8 jmfilt . txt Infrared filter transmission profiles.

« hilib thl.tar Tar file of & tables.

http://www.ifa.hawaii.edu/users/pickles/AJP/hilib.html



F{lambda)

2 T T T T T T I T T T I T T T I
- UVILIB combination: G2 V RMS=0.009

1.9 &

—
T I T
c -
- "
- . -
el wdti
——e— L —
e s
e '
e o
T T
u.‘h..—" v
— T_,_ i
g — -r.
3
= i
2 Iy
- r
E v
h
]
H
- "r"
- '
‘#F_-' i
T H
i_ "
| ol
"
:
J
r
,
r
b
v
J
-

1 I | | 1
6000
Wavelength (&)



F{lambdo)

I T T T | T T
- UVILIB metallicity comparison .
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UVKLIB combination: KS ||
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UYKLIE example
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Broad-band photometry and temperatures:
dwarf stars (V:)

Left: T g vs.(B- V) observed for dwarfs in the metallicity bins -0.5 < [Fe/H] % +0.5 (filled circles),-1.5 < [Fe/H] £-0.5 (open

circles), -2.5 < [Fe/H] = -1.5 (squares), and [Fe/H] = -2.5 (triangles). The lines corresponding to our calibration for [Fe/H] =

0.0 (solid line), -1.0 (dotied line), and -2.0 (dashed line) are also shown. Right: Residuals of the fit fa’lTﬁ.r = T';E-EFM - TE?[I ) as

a function of color and [Fe/H].
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Meléndez, J.; Ramirez, |. 2005, ApJ, 626, 465
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Giant stars (lll:)
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Giant stars (lll:)
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Photometric
systems
resource

http://obswww.unige.ch/gcpd/gcpd.html

The General Catalogue of Photometric Data

by J.-C. Mermilliod, B. Hauck, M. Mermilliod

(University of Lausanne, Switzerland)

{Version francaise)

WHAT'S NEW
Clurrent status

of the data collections and recent improvements.

DATABASE
The GCPD is a comprehensive database
of photometric data for more than 80 systems, and their references.

ADDED VALUE

Systematic guality controls

Uniform syvstem of identification

Weighted mean values for the UBV and uvby systems

WWW ACCESS

Form to guerv the General Index

Form to query any photometric catalogzue

Form to guery the bibliographic reference files




LBV - Johnson and Morgan - 1853 (photoelectric USA version)

-\.

L
i ./ \‘\
2800 6100 F‘LLA:I 7200
U] B3  Vega Sun K& M2 Carbon
Ae = 3409 Ao =3502 Apak =3550 Agouss = 3511 | 3476 3536 3520 3604 3654 3567
WHM = 699 W10% = 989 WS80% = 460 FWHM = 639 | [683] [675] [671] [588] [488] [686]
Wo=681| fls0=136135 | a =033 b =702 B |WN WC PNv. PN'" Now WDA
k=231 40421 = 161132 | o = 3340 b = 1930 Sun | 3460 3477 3632 3513 3497 3446
Ligrs = =0.10 | gighlar = 196 33 | mpoyy ¢ (4984,0.057)F"" (5.286,0082)55" (5.866,0.070)37 *
Teure = =077 Aepr = &.ﬂ]ﬂ.ﬂ- +348x E(B-V) =100 Wepr =6931 - 569x% E(B-V) r=098
Aeff(T) =343+ 209 x 8+ TR x 8 —T0x & Wepp(T) =627+ 408 x 8 —BOO x 8 + 352 x &
|B] B3 Vega Sun K2 M2  Carbon
Ao = 4380 Mo = 4425 Apar = 4150 dgaue = 4362 | 4344 4371 4468 4560 4669 4814
WHM = 983 WI10% = 1506 WS80% = 642 FWHM = 928 | [942] [044] [031] [807] [652] [276]
W = 988 "{‘:,m._ 1108 T o = 0007, _ 1090 pe | WN  WC PNne PN Now WDA
= 361 nm'”- =13118 | g = 1003 § = DI Gun | 4386 4440 4733 4416 4715 4373
Tawm =044 | TigAl21 = 146 13 | gy ¢ (4124,0.022)55""  (4.304,0028)55,%  (4.682,0.003)577 "
Tiure = —0.53 N7 =302+ 1319x E[B- V) =100 Wy = 10220 - 130 AX E(B - V) =047
lfffI:T} =¢3T3+211]x g+'258 KE“ - 12& P i‘l’lrffl:T} =Eﬂ2+ m]. o ﬂ—ﬂﬂﬂ KEE +235}{ F
V] BS Vega Sun K2 M2 Carbon
WHM = 865 W10% = 1457 W80% = 488 FWHM = 843 | [867] [872] [801] [875] [828] [728]
W, = 898 iﬁm 00988 [ ¢ = 1002 3 — 00l gy [ WN WC PNy, PN¥* Now WDA
p= 375 [[ J,|:. =09909%8 | o = 098 , _ DO Sun | 5501 5577 5217 5592 5378 5469
Lasym =073 | sl = 098380 | 705 ¢ (304,025 (3.280,0026)555™  (3.650,0.001 57077
Toure = 0.58 Aoy = 55391 +1143x E(B- V) r=1.00 Werr =9202-95.9x E(B - Lr'} r=-0.98

Aepp(T) = 5450 + 129 x 8 + 158 x #° — 56 = &

Wesp(T) =851+ 176x # - 165 x #* — 62 x &
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Average Interstellar Exctinction Curve
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|dentifying field BMP stars:
Galactic disk star color-color relation
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|dentifying field BMP stars:
stars from the HK halo-star survey
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“HK” Survey: Beers et al. 1985, 1992



Dwarfs - Bolometric Correction Visual
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