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~ Absolute calibration of a star of the spectral type AQ V with the magnitude V = 0 [2] on the Johnson
| system is shown in Table 15.6.

Table 15.6. Flux calibration for an AO V star.

Symbol  Flux (erg em~25~1 A-1) Ap (um)

U 422 x 10~ 0.36
B 6.40 x 1077 0.44
v 3.75 x 10~° 0.55
R 1.75 x 10~ 0.71
I 84 x 10710 0.97

‘ Useful relations for the UBV system [2]:

(U — B)p = 0.08 + 3.85(B — V) unreddened main sequence, (B — V) < Oand (I/ — B)g < 0,
@ = (U — B) — 0.72(B — V) independent of reddening for early-type stars,
Ey_p {0.65 —0.05(U — B)g+0.05Eg_v, (U - B)y <0,

Epv _ |0.64+026(B—V)o+0.05Es_y, (B—V)>0,
Ay
=330+ 0.28(B — V)o + 0.04E5_y,
Ep_v

} - where Ey-p=U-B)—(U—B), Ay =V -V, Ep_y = (B—V)—(B—V)p;and Vp, (B— V),
. and (U — B) are the magnitude and color indices stars would have if space were transparent.
- Useful relations for the uvbyf8 system [15-20]:

co=w—-v)—(v->),
m; = (v—>5)—(b-y),
B =25log(W/N),

_%;- where W and N are the fluxes measured through interference filters centered on HB with half-widths
’ of about 150 and 30 A, respectively.

E(c1) =020E( — y),
E(m1) = —0.32E(b — y), ; color excesses according to standard reddening law,
E(u—b) = 1.50E(b — y),

[e1]l =1 —0.20(b — y),
[m1] = my 4+ 0.32(b — y), reddening independent quantities,
[u—b] = (u—>5)—1.50(b—y),
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(b — y)o = —0.116 + 0.097¢ for an unreddened main-sequence B star,
(b — y)o = 2.946 — 1.08 — 0.15¢; (—0.258m, if m; < 0) for A stars with

2.870 > B > 2.720 and éc; < 0.28,

(b—y)0=0222+1.11A8 + 2.7(AB)? — 0.058¢c1 — (0.1 + 3.6A8)8m, for F stars
with 2.630 < B < 2.720 and 8¢y < 0.28,0r2.590 < B < 2.630 and

8c1 < 0.20,

where AS = 2.720 — B, dc| = c1 — Cstd, SM1 = Msid — M1 See Section 15.3.2 for cgg and mgq.

15.3.1 Calibration of MK Spectral Types [2,21,22]

Table 15.7 presents the absolute magnitude, color, effective surface temperature, and bolometric
correction calibrations for the MK spectral classes. Table 15.8 gives the calibrated physical parameters

for stars of the various spectral classes.

Table 15.7. Calibration of MK spectral types.

Ssp M() B-V U-B V-R R-I T BC
MAIN SEQUENCE, V

05 -57 —033 —119 —015 —032 42000 —4.40
09 -45 —031 —112 —015 -—032 34000 -3.33
B0  —40 —030 -108 —0.13 -—029 30000 -3.16
B2  —245 —024 —084 —010 -022 20900 235
B5 —12 —017 —058 —006 —0.16 15200 —146
B8  —025 —011 —034 —002 —0.10 11400 —0.80
A0 4065 —002 —002 002 -002 9790 -030
A2 413 4005 +005 008 001 9000 -0.20
A5 4105 4015 +010 016 006 8180 —0.15
FO 427 4030 +003 030 017 7300 -—0.09
F2 436 4035 000 035 020 7000 —0.11
FS 435  +044 —002 040 024 6650 —0.14
F§  +40  +052 +002 047 029 6250 -016
GO  +44 4058 +006 050 031 5940 —0.18
G2 447 4063 +012 053 033 5790 -0.20
G5 +5.1 4068 +020 054 035 5560 021
G8 455  +074 +030 058 038 5310 —040
KO  +59 4081 4045 064 042 5150 —031
K2  +64 4091 +0.64 074 048 4830 -—042
K5 4735 4115 +108 099 063 4410 -072
MO  +88  +L40 +1.22 128 091 3840 -—138
M2 499 4149 +1.18 150 119 3520 -—1.89
M5 +123  +164  +1.24 180 167 3170 -273
GIANTS, I

G5 409 408 +056  0.69 048 5050 —0.34
G8 408 4094 +070 070 048 4800 042
KO 407  +100 +084 077 053 4660 —050
K2 405 4116 +1.16 084 058 4390 —06l
K5 —02 4150 +181 120 050 4050 —1.02
MO —04 4156 +1.87 123 094 3690 —1.25
M2 -06 +1.60 +1.89 134 110 3540 —1.62
M5 -03 4163 +1.58 218 196 3380 —248
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Table 15.7. (Continued.)

Sp M(V) B-V U-B V—-R R-I Tefr BC

SUPERGIANTS, I

09 —6.5 -027 -113 -015 -032 32000 -3.18
B2 —6.4 -0.17 -093 -005 -0.15 17600 —1.58
B5 —6.2 -0.10 -0.72 002 -007 13600 —0.95
B8 —6.2 —-0.03 —0.55 0.02 000 11100 —0.66
A0 —6.3 =001 -038 0.03 0.05 9980 —041
A2 —6.5 4003 =025 0.07 0.07 9380 -0.28
A5 —6.6 +0.09  —0.08 0.12 0.13 8610 —0.13
FO —6.6 +0.17  40.15 0.21 0.20 7460 —0.01
F2 —6.6 +0.23 4018 0.26 0.21 7030 —0.00
F5 —6.6 +032 +0.27 0.35 0.23 6370 —0.03
F8 —6.5 +0.56  +0.41 0.45 0.27 53750 -0.09

GO —6.4 +0.76  +0.52 0.51 0.33 5370 -0.15
G2 —6.3 +0.87  +0.63 0.58 0.40 5190 -0.21
G5 —6.2 +1.02  +0.83 0.67 0.44 4930 —0.33

G8 —6.1 +1.14  +1.07 0.69 0.46 4700 —042
KO -6.0 +125  +1.17 0.76 0.48 4550 —0.50
K2 =59 +1.36  +1.32 0.85 0.55 4310 -0.61
K5 -5.8 +1.60 +1.80 1.20 0.90 3990 -1.01

MO -5.6 +1.67 +1.90 1.23 0.94 3620 -—1.29
M2 =56 +1.71 +1.95 1.34 1.10 3370 -—-1.62
M35 =5.6 +1.80  +1.60: 2.18 1.96 2880 —3.47

Table 15.8. Calibration of MK spectral types.®
Sp M/Mo R/Ro log(g/go) log(p/po) vt (kms™!)
MAIN SEQUENCE, V

03 120 15 =03 =15
05 60 12 -04 -15
06 37 10 —0.45 —1.45
o8 23 8.5 =05 -14 200
B0 175 7.4 =0.5 -1.4 170
B3 76 4.8 —0.5 —1.15 190
B5 59 3.9 -04 -1.00 240
B8 38 3.0 -0.4 —0.85 220
A0 29 24 -0.3 =0.7 180
AS 20 1.7 —0.15 —0.4 170
FO 1.6 1.5 —0.1 -03 100
F5 1.4 1.3 —-0.1 -0.2 30
GO0 1.05 1.1 —0.05 —0.1 10
G5 092 0.92 +0.05 -0.1 < 10
Ko 0.79 0.85 +0.05 +0.1 <10
Ks 0.67 0.72 +0.1 +0.25 <10
MO 051 0.60 +0.15 +0.35
M2 040 0.50 +0.2 +0.8
M5 021 0.27 +0.5 +1.0

M8 0.06 0.10 +0.5 +1.2



