Telluric Reference Stars for Cerro Pachon

This set of files contain lists of hot stars (spectral type O-B-A and early F stars)
kindly provided by Jeff Valenti (STScl). These stars are suggested as telluric
spectrum references with Phoenix. The stars have been selected from the Bright
Star Catalog with a limiting magnitude of 3.0. The files are labeled by LST. The
contents of the file give the airmass for each star as observed at Cerro Pachon at
that LST.

Our experience is that telluric constituents that are well mixed, e.g. CO, CO2, N20,
CHg, etc. will ratio out of program star spectra if the reference star is observed at
the same airmass on the same date. However, H>O is not well mixed in terrestrial
atmosphere and does not always scale as the airmass. In order to guarantee that the
H20 lines can be removed reference stars should be observed bracketing the
airmass of the program star.

We have not investigated the infrared spectrum of each star in these lists to
eliminate peculiar objects. Also note that spectra of hot stars do have spectral
features in the infrared, most significantly hydrogen and helium lines. Additional
information on the spectra of stars in the infrared throughout the K, H, and J bands
can be found in:

« Wallace & Hinkle 1997 ApJS 111 445
o Meyer et al 1998 ApJ 508 397
« Wallace et al. 2000 ApJ 535 325

The telluric spectrum in the 1-5 micron infrared is show at high resolution in
Hinkle, Wallace, & Livingston 1995 "Infrared Atlas of the Arcturus Spectrum, 0.9-
5.3 microns," ASP.
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Eps Per 03 57 51. +40 00 37 2000
Bet Tau 05 26 17. +28 36 27 2000
Zet Tau 05 37 38. +21 08 33 2000
Alp And 00 08 23. +29 05 26 2000
Del Vel 08 44 42. -54 42 30 2000
Alp Peg 23 04 45. +15 12 19 2000
Bet Car 09 13 12. -69 43 02 2000
Zet Per 03 54 7.9 +31 53 01 2000
Eta CMa 07 24 05. -29 18 11 2000
Alp CMa 06 45 08. -16 42 58 2000
Eps CMa 06 58 37. -28 58 20 2000
Eta Tau 03 47 29. +24 06 18 2000
Gam Ori 05 25 07. +06 20 59 2000
Bet CMa 06 22 42. -17 57 21 2000
Eps Ori 05 36 12. -01 12 07 2000
Del Ori 05 32 00. -00 17 57 2000
Alp Gru 22 08 14. -46 57 40 2000
Bet Ari 01 54 38. +20 48 29 2000
Alp PsA 22 57 39. -29 37 20 2000
Bet Eri 05 07 51. -05 05 11 2000
Bet Ori 05 14 32. -08 12 06 2000
Alp Col 05 39 38. -34 04 27 2000
Alp Hyi 01 58 46. -61 34 11 2000
Alp Eri 01 37 42. -57 14 12 2000
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Bet Car 09 13 12. -69 43 02 2000
Zet Tau 05 37 38. +21 08 33 2000
Del Vel 08 44 42. -54 42 30 2000
Alp PsA 22 57 39. -29 37 20 2000
Bet Ari 01 54 38. +20 48 29 2000
Eta Tau 03 47 29. +24 06 18 2000
Eta CMa 07 24 05. -29 18 11 2000
Alp CMa 06 45 08. -16 42 58 2000
Gam Ori 05 25 07. +06 20 59 2000
Eps CMa 06 58 37. -28 58 20 2000
Eps Ori 05 36 12. -01 12 07 2000
Del Ori 05 32 00. -00 17 57 2000
Bet CMa 06 22 42. -17 57 21 2000
Alp Hyi 01 58 46. -61 34 11 2000
Bet Eri 05 07 51. -05 05 11 2000
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Alp Col 05 39 38. -34 04 27 2000
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08
57
12
00
37
48
53
36
17
23
06
43
08
42
14
34
20
18
42
17
12
58
57
05
12
04

08
40
45
37
20
29
01
27
22
57
18
02
33
30
12
11
59
11
58
57
07
20
21
11
06
27

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

NONRFEFRERRERNRNRERNORWRNRENRENDNRENDNDR

2

.69
.74
.62
.89
.16
.64
.85
.65
.90
.93
.87
.68
.00
.96
.46
.86
.64
.45
.46
.23
.70
.50
.98
.79
.12
.64

147
236
49
153
100
79
59
71
276
32
215
133
310
40
251
153
59
45
13
152
87
44
36
179
33
176

B2IV-V
B7IV
AQOpSi
BO.5V+A2V
A3V
A5V
B1lIb
B7ITI
B8Ve
AOIV
B7I1Ie
A21IV
B4IIIpe
AlV
B3Vpe
FOV
B2III
B5Ia
AlVm
09.5I1
BOIa
B21II
B1II-III
A3III
B8Ia
B7IVe



Amass

w

[ e e e e e el e e e R e e B e e e S ) S\ CHN\C R \C R GV RN OV]

L2717
.261
.190
.905
L7778
. 642
.287
.953
.840
. 647
.634
.633
.631
.451
.388
.366
.254
.168
.166
.158
.128
.110
.106
.082
.081
.013

HR
4730
2891
1220
4798
2095
553
1203
1791
1165
3685
2845
2421
1910
3485
472
591
1790
2827
1852
1903
2491
2618
1666
2294
1713
1956

Name

Alp
Alp
Eps
Alp
The
Bet
Zet
Bet
Eta
Bet
Bet
Gam
zet
Del
Alp
Alp
Gam
Eta
Del
Eps
Alp
Eps
Bet
Bet
Bet
Alp

Cru
Gem
Per
Mus
Aur
Ari
Per
Tau
Tau
Car
CMi
Gem
Tau
Vel
Eri
Hyi
Ori
CMa
Ori
Ori
CMa
CMa
Eri
CMa
Ori
Col

RA

12
07
03
12
05
01
03
05
03
09
07
06
05
08
01
01
05
07
05
05
06
06
05
06
05
05

26
34
57
37
59
54
54
26
47
13
27
37
37
44
37
58
25
24
32
36
45
58
07
22
14
39

35.
36.
51.
11.
43.
38.
7.9
17.
29.
12.
09.
42.
38.
42.
42.
46.
07.
05.
00.
12.
08.
37.
51.
42.
32.
38.

DS w O N O w0

O WOOULWOowdh JONONIJdJO OO

Dec

-63
+31
+40
-69
+37
+20
+31
+28
+24
-69
+08
+16
+21
-54
-57
-6l
+06
-29
-00
-01
-16
-28
-05
-17
-08
-34

05
53
00
08
12
48
53
36
06
43
17
23
08
42
14
34
20
18
17
12
42
58
05
57
12
04

57
18
37
08
45
29
01
27
18
02
22
57
33
30
12
11
59
11
57
07
58
20
11
21
06
27

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

NORFRPNEPEREPRPEPEPNNMNENMNORPRWENENMENDNDNDNDDNDRE

1

.33
.98
.89
.69
.62
.64
.85
.65
.87
.68
.90
.93
.00
.96
.46
.86
.64
.45
.23
.70
.46
.50
.79
.98
.12
.64

117
14
153
147
49
79
59
71
215
133
276
32
310
40
251
153
59
45
152
87
13
44
179
36
33
176

BO.51IV
A1V+A2V
BO.5V+A2V
B2IV-V
AQOpSi
A5V
B1lIb
B7ITI
B71II1e
A21IV
B8Ve
AQIV
B4IIIpe
AlV
B3Vpe
FOV
B2ITII
B5Ia
09.5I1
BO0Ia
AlVm
B21II
A3III
B1II-III
B8Ia
B7IVe



Amass

w

[ e e e e e e T e T e e e e i i el e N AO I NS I O \ O R \C B G R O]

.449
.362
. 345
.827
.766
.649
.618
.475
.980
.934
.604
.560
.537
.491
.486
.446
.350
.246
.154
.144
.110
.101
.081
.077
.059
.047
.003

HR
4853
553
4621
4730
2891
2095
4798
1203
1165
1791
1910
3685
2421
472
2845
591
3485
1790
1852
1903
1666
2827
1713
2491
2618
2294
1956

Name

Bet
Bet
Del
Alp
Alp
The
Alp
zet
Eta
Bet
zet
Bet
Gam
Alp
Bet
Alp
Del
Gam
Del
Eps
Bet
Eta
Bet
Alp
Eps
Bet
Alp

Cru
Ari
Cen
Cru
Gem
Aur
Mus
Per
Tau
Tau
Tau
Car
Gem
Eri
CMi
Hyi
Vel
Ori
Ori
Ori
Eri
CMa
Ori
CMa
CMa
CMa
Col

RA

12
01
12
12
07
05
12
03
03
05
05
09
06
01
07
01
08
05
05
05
05
07
05
06
06
06
05

47
54
08
26
34
59
37
54
47
26
37
13
37
37
27
58
44
25
32
36
07
24
14
45
58
22
39

43.
38.
21.
35.
36.
43.
11.
7.9
29.
17.
38.
12.
42.
42.
09.
46.
42.
07.
00.
12.
51.
05.
32.
08.
37.
42.
38.

O W O WU DN

O O Ul WW-JOdd ONMNNOWIOJOu R

Dec

-59
+20
-50
-63
+31
+37
-69
+31
+24
+28
+21
-69
+16
-57
+08
-61
-54
+06
-00
-01
-05
-29
-08
-16
-28
-17
-34

41
48
43
05
53
12
08
53
06
36
08
43
23
14
17
34
42
20
17
12
05
18
12
42
58
57
04

19
29
21
57
18
45
08
01
18
27
33
02
57
12
22
11
30
59
57
07
11
11
06
58
20
21
27

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

NEFEPFRPRPRPRPONMNMNENREREERENDNNORRPWENNMNDNDEREDNDDN

1

.25
.64
.60
.33
.98
.62
.69
.85
.87
.65
.00
.68
.93
.46
.90
.86
.96
.64
.23
.70
.79
.45
.12
.46
.50
.98
.64

38
79
181
117
14
49
147
59
215
71
310
133
32
251
276
153
40
59
152
87
179
45
33
13
44
36
176

BO.5ITI
A5V
B2IVne
BO.51IV
A1V+A2V
AQpSi
B2IV-V
BlIb
B71IIIe
B7III
B4IIIpe
A21IV
AQIV
B3Vpe
B8Ve
FOV
AlV
B2ITI
09.511
BOIa
A3III
B5Ia
B8Ia
AlVm
B2II
B1II-III
B7IVe



Amass

w

PR R RRRPRPRRRRRRRPRRERRRNONNDNNODODNODNDNDN

.436
.900
.782
.702
.610
.475
.465
.375
.200
. 965
.621
.613
.546
.489
.481
.387
.271
.261
.163
.150
.133
.099
.053
.046
.028
.025
.005

HR
3982
4853
1203
4621
2095
4730
2891
4798
1165
1791
472
1910
591
3685
2421
2845
3485
1790
1852
1903
1666
1713
2827
2491
2294
2618
1956

Name RA Dec Epoch
Alp Leo 10 08 22.3 +11 58 02 2000
Bet Cru 12 47 43.2 =59 41 19 2000
Zet Per 03 54 7.9 +31 53 01 2000
Del Cen 12 08 21. -50 43 21 2000
The Aur 05 59 43. +37 12 45 2000
Alp Cru 12 26 35. -63 05 57 2000
Alp Gem 07 34 36. +31 53 18 2000
Alp Mus 12 37 11. -69 08 08 2000
Eta Tau 03 47 29. +24 06 18 2000
Bet Tau 05 26 17. +28 36 27 2000
Alp Eri 01 37 42. -57 14 12 2000
Zet Tau 05 37 38. +21 08 33 2000
Alp Hyi 01 58 46. -61 34 11 2000
Bet Car 09 13 12. -69 43 02 2000
Gam Gem 06 37 42. +16 23 57 2000
Bet CMi 07 27 09. +08 17 22 2000
Del Vel 08 44 42. -54 42 30 2000
Gam Ori 05 25 07. +06 20 59 2000
Del Ori 05 32 00. -00 17 57 2000
Eps Ori 05 36 12. -01 12 07 2000
Bet Eri 05 07 51. -05 05 11 2000
Bet Ori 05 14 32. -08 12 06 2000
Eta CMa 07 24 05. -29 18 11 2000
Alp CMa 06 45 08. -16 42 58 2000
Bet CMa 06 22 42. -17 57 21 2000
Eps CMa 06 58 37. -28 58 20 2000
Alp Col 05 39 38. -34 04 27 2000

O UTO W -JWOWwWwdd  ONOJONIJOWUEREOOWWwWWL

Vmag Vsini SpecType

NEFEPFFERPEPEPNMNONENRERRERPNNEREERENWORERERNMNNDNERERENDNDDNDRE

1.
.25
.85
.60
.62
.33
.98
.69
.87
.65
.46
.00
.86
.68
.93
.90
.96
.64
.23
.70
.79
.12
.45
.46
.98
.50
.64

35

329
38
59

181
49

117
14

147

215
71

251

310

153

133
32

276
40
59

152
87

179
33
45
13
36
44

176

B7V
BO.5I1IT
BlIb
B2IVne
AQpSi
BO.5IV
A1V+A2V
B2IV-V
B7I1Ie
B7ITI
B3Vpe
B4IIIpe
FOV
A21IV
AQIV
B8Ve
A1V
B2ITII
09.511
BO0Ia
A3III
B8Ia
B5Ia
AlVm
B1II-III
B2II
B7IVe



Amass

w

PR R RRRPRPRRRRRRRPRERERRPONNNNODODODNODNDNDNDND

.288
. 845
.651
.597
.547
.492
.281
.265
.197
.168
.049
.786
.671
.658
.458
.430
.323
.301
.210
.192
.176
.176
.135
.030
.024
.021
.020
.006

HR
1203
4819
2095
3982
1165
4853
2891
4621
4730
4798
1791
472
591
1910
2421
3685
2845
1790
3485
1852
1666
1903
1713
2491
2294
2827
1956
2618

Name

Zet
Gam
The
Alp
Eta
Bet
Alp
Del
Alp
Alp
Bet
Alp
Alp
zet
Gam
Bet
Bet
Gam
Del
Del
Bet
Eps
Bet
Alp
Bet
Eta
Alp
Eps

Per
Cen
Aur
Leo
Tau
Cru
Gem
Cen
Cru
Mus
Tau
Eri
Hyi
Tau
Gem
Car
CMi
Ori
Vel
Ori
Eri
Ori
Ori
CMa
CMa
CMa
Col
CMa

RA

03
12
05
10
03
12
07
12
12
12
05
01
01
05
06
09
07
05
08
05
05
05
05
06
06
07
05
06

54 7.9
31.
43.
22.
29.
43.
36.
21.
35.
11.
17.
42.
46.
38.
42.
12.
09.
07.
42.
00.
51.
12.
32.
08.
42.
05.
38.
37.

41
59
08
47
47
34
08
26
37
26
37
58
37
37
13
27
25
44
32
07
36
14
45
22
24
39
58

U O J O WWOODHLNOWOOIINWOWUOWVWUONRE WWwO

Dec

+31
-48
+37
+11
+24
-59
+31
-50
-63
-69
+28
-57
-61
+21
+16
-69
+08
+06
-54
-00
-05
-01
-08
-16
-17
-29
-34
-28

53
57
12
58
06
41
53
43
05
08
36
14
34
08
23
43
17
20
42
17
05
12
12
42
57
18
04
58

01
35
45
02
18
19
18
21
57
08
27
12
11
33
57
02
22
59
30
57
11
07
06
58
21
11
27
20

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

P NNRPRPRPRPORPRPNNEERENRERPRONORERENMENMNRERERNDEDNDDN

2.
.17
.62
.35
.87
.25
.98
.60
.33
.69
.65
.46
.86
.00
.93
.68
.90
.64
.96
.23
.79
.70
.12
.46
.98
.45
.64
.50

85

59
81
49
329
215
38
14
181
117
147
71
251
153
310
32
133
276
59
40
152
179
87
33
13
36
45
176
44

BlIb
AlIV
AQOpSi
B7V
B7I1Ie
BO.5IIT
A1V+A2V
B2IVne
BO.5IV
B2IV-V
B7III
B3Vpe
FOV
B4IIIpe
AQIV
A2IV
B8Ve
B2I1II
A1V
09.511
A3III
BO0Ia
B8Ia
AlVm
BIITI-ITII
B5TIa
B7IVe
B21I



Amass HR
3.443 5671
3.229 4662

B8IIIpHgMn
3.120 1165
3.119 5267
2.781 2095
2.349 4819
2.200 1791
2.182 4853
2.179 2891
2.124 3982
1.999 472
1.994 4798
1.976 4730
1.952 4621
1.827 591
1.747 1910
1.465 2421
1.383 3685
1.369 1790
1.288 2845
1.245 1852
1.244 1666
1.224 1903
1.193 1713
1.164 3485
1.048 1956
1.035 2294
1.030 2491
1.004 2827
1.000 2618

Name
Gam
Gam

Eta
Bet
The
Gam
Bet
Bet
Alp
Alp
Alp
Alp
Alp
Del
Alp
Zet
Gam
Bet
Gam
Bet
Del
Bet
Eps
Bet
Del
Alp
Bet
Alp
Eta
Eps

TrA
Crv

Tau
Cen
Aur
Cen
Tau
Cru
Gem
Leo
Eri
Mus
Cru
Cen
Hyi
Tau
Gem
Car
Ori
CMi
Ori
Eri
Ori
Ori
Vel
Col
CMa
CMa
CMa
CMa

RA

15
12

03
14
05
12
05
12
07
10
01
12
12
12
01
05
06
09
05
07
05
05
05
05
08
05
06
06
07
06

18
15

47
03
59
41
26
47
34
08
37
37
26
08
58
37
37
13
25
27
32
07
36
14
44
39
22
45
24
58

54.
48.

29.
49.
43.
31.
17.
43.
36.
22.
42.
11.
35.
21.
46.
38.
42.
12.
07.
09.
00.
51.
12.
32.
42.
38.
42.
08.
05.
37.

IO

U J 0O WOUWNWOWODRRLOWOTJIINOIUIWOWOWWONOU OWDLPR

Dec
-68
-17

+24
-60
+37
-48
+28
-59
+31
+11
-57
-69
-63
-50
-6l
+21
+16
-69
+06
+08
-00
-05
-01
-08
-54
-34
-17
-16
-29
-28

40
32

06
22
12
57
36
41
53
58
14
08
05
43
34
08
23
43
20
17
17
05
12
12
42
04
57
42
18
58

46
31

18
23
45
35
27
19
18
02
12
08
57
21
11
33
57
02
59
22
57
11
07
06
30
27
21
58
11
20

Epoch
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

P NRFRPFEPEPENMNRPORPNMNNMNMNNMNERERRPRPONNMNENMNORREREREREDNDNDODN

2

.89
2.

59

.87
.61
.62
.17
.65
.25
.98
.35
.46
.69
.33
.60
.86
.00
.93
.68
.64
.90
.23
.79
.70
.12
.96
.64
.98
.46
.45
.50

214
41

215
139
49
81
71
38
14
329
251
147
117
181
153
310
32
133
59
276
152
179
87
33
40
176
36
13
45
44

AlV

B7IITIe
B1ITI
AQpSi
AlIV
B7ITI
BO.5ITI
A1V+A2V
B7V
B3Vpe
B2IV-V
BO.5IV
B2IVne
FOV
B4IIIpe
AQOIV
A21IV
B2ITI
B8Ve
09.511
A3III
BO0Ia
B8Ia
A1V
B7IVe
B1II-III
AlVm
B5Ia
B211I



Amass HR
3.278 5231
3.071 5671
3.034 5028
3.026 2095
2.665 5267
2.443 1791
2.416 4662

B8IIIpHgMn
2.276 472
2.141 2891
2.022 591
2.004 4819
1.942 4853
1.890 1910
1.848 4798
1.829 3982
1.798 4730
1.722 4621
1.504 2421
1.474 1790
1.347 3685
1.343 1666
1.325 1852
1.299 1903
1.279 1713
1.279 2845
1.131 3485
1.091 1956
1.062 2294
1.046 2491
1.007 2618
1.000 2827

Name

zet
Gam
Tot
The
Bet
Bet
Gam

Alp
Alp
Alp
Gam
Bet
Zet
Alp
Alp
Alp
Del
Gam
Gam
Bet
Bet
Del
Eps
Bet
Bet
Del
Alp
Bet
Alp
Eps
Eta

Cen
TrA
Cen
Aur
Cen
Tau
Crv

Eri
Gem
Hyi
Cen
Cru
Tau
Mus
Leo
Cru
Cen
Gem
Ori
Car
Eri
Ori
Ori
Ori
CMi
Vel
Col
CMa
CMa
CMa
CMa

RA

13
15
13
05
14
05
12

01
07
01
12
12
05
12
10
12
12
06
05
09
05
05
05
05
07
08
05
06
06
06
07

55
18
20
59
03
26
15

37
34
58
41
47
37
37
08
26
08
37
25
13
07
32
36
14
27
44
39
22
45
58
24

32.
54.
35.
43.
49.
17.
48.

42.
36.
46.
31.
43.
38.
11.
22.
35.
21.
42.
07.
12.
51.
00.
12.
32.
09.
42.
38.
42.
08.
37.
05.

SO W 00 oY D

~J U OO OUNOWOWNd OO WIJUIWWOJINODN O W

Dec

-47
-68
-36
+37
-60
+28
=17

-57
+31
-61
-48
-59
+21
-69
+11
-63
-50
+16
+06
-69
-05
-00
-01
-08
+08
-54
-34
-17
-16
-28
-29

17
40
42
12
22
36
32

14
53
34
57
41
08
08
58
05
43
23
20
43
05
17
12
12
17
42
04
57
42
58
18

18
46
44
45
23
27
31

12
18
11
35
19
33
08
02
57
21
57
59
02
11
57
07
06
22
30
27
21
58
20
11

Epoch

2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

NFRPFRRNNRPNORNNRER,ERENRRNDNWRENDNRO

2.
.89
.75
.62
.61
.65
.59

N ONDNDDN

55

.46
.98
.86
.17
.25
.00
.69
.35
.33
.60
.93
.64
.68
.79
.23
.70
.12
.90
.96
.64
.98
.46
.50
.45

219
214
85
49
139
71
41

251
14
153
81
38
310
147
329
117
181
32
59
133
179
152
87
33
276
40
176
36
13
44
45

B2.51IV
AlV
A2V
AQ0pSi
B1TIII
B7III

B3Vpe
A1V+A2V
FOV
AlIV
BO.5IITI
B4IIIpe
B2IV-V
B7V
BO.5IV
B2IVne
AQIV
B2ITII
A21IV
A3III
09.51I1
BOIa
B8Ia
B8Ve
AlV
B7IVe
BI1II-IIT
AlVm
B2II
B5Ia



Amass HR
3.441 2095
3.074 4534
2.834 1791
2.752 5671
2.643 472
2.620 5231
2.383 5028
2.321 5267
2.268 591
2.161 2891
2.112 1910
1.947 4662

B8IIIpHgMn
1.754 4853
1.753 4819
1.725 4798
1.655 4730
1.636 3982
1.628 1790
1.578 2421
1.548 4621
1.485 1666
1.444 1852
1.409 1903
1.401 1713
1.321 3685
1.293 2845
1.152 1956
1.110 3485
1.106 2294
1.077 2491
1.028 2618
1.009 2827

Name

The
Bet
Bet
Gam
Alp
zet
Tot
Bet
Alp
Alp
zet
Gam

Bet
Gam
Alp
Alp
Alp
Gam
Gam
Del
Bet
Del
Eps
Bet
Bet
Bet
Alp
Del
Bet
Alp
Eps
Eta

Aur
Leo
Tau
TrA
Eri
Cen
Cen
Cen
Hyi
Gem
Tau
Crv

Cru
Cen
Mus
Cru
Leo
Ori
Gem
Cen
Eri
Ori
Ori
Ori
Car
CMi
Col
Vel
CMa
CMa
CMa
CMa

RA

05
11
05
15
01
13
13
14
01
07
05
12

12
12
12
12
10
05
06
12
05
05
05
05
09
07
05
08
06
06
06
07

59
49
26
18
37
55
20
03
58
34
37
15

47
41
37
26
08
25
37
08
07
32
36
14
13
27
39
44
22
45
58
24

43.
03.
17.
54.
42.
32.
35.
49.
46.
36.
38.
48.

43.
31.
11.
35.
22.
07.
42.
21.
51.
00.
12.
32.
12.
09.
38.
42.
42.
08.
37.
05.

ST O N oD OWoYU oY W

OO ONWOWOOWOOWw ik OUIJWOWWwWooDN

Dec

+37
+14
+28
-68
-57
-47
-36
-60
-61
+31
+21
-17

-59
-48
-69
-63
+11
+06
+16
-50
-05
-00
-01
-08
-69
+08
-34
-54
-17
-16
-28
-29

12
34
36
40
14
17
42
22
34
53
08
32

41
57
08
05
58
20
23
43
05
17
12
12
43
17
04
42
57
42
58
18

45
19
27
46
12
18
44
23
11
18
33
31

19
35
08
57
02
59
57
21
11
57
07
06
02
22
27
30
21
58
20
11

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

NP REFRRNNRPRORNNNRERRERNDDNRE

2.
.14
.65
.89
.46
.55
.75
.61
.86
.98
.00
.59

N wWwENMNONMNDNONEDN

62

.25
.17
.69
.33
.35
.64
.93
.60
.79
.23
.70
.12
.68
.90
.64
.96
.98
.46
.50
.45

49
121
71
214
251
219
85
139
153
14
310
41

38
81
147
117
329
59
32
181
179
152
87
33
133
276
176
40
36
13
44
45

AQpSi
A3V
B7III
AlvV
B3Vpe
B2.51IV
A2V
BI1IIT
FOV
A1V+A2V
B4IIIpe

BO.5ITI
AlTIV
B2IV-V
BO.5IV
B7V
B2IIT
AQIV
B2IVne
A3ITI
09.5I1
BO0Ia
B8Ia
A2IV
B8Ve
B7IVe
AlV
BIITI-ITII
AlVm
B21I
B5Ia



Amass HR
3.494 1791
3.145 472
2.994 5056

IV+B2V
2.583 591
2.482 5671
2.459 1910
2.420 4534
2.242 2891
2.183 5231
2.055 5267
1.970 5028
1.858 1790
1.698 2421
1.691 1666
1.047 4662

B8IIIpHgMn
1.623 4798
1.616 1852
1.605 4853
1.577 1713
1.568 1903
1.566 4819
1.539 4730
1.506 3982
1.415 4621
1.333 2845
1.304 3685
1.236 1956
1.172 2294
1.127 2491
1.100 3485
1.063 2618
1.032 2827

Name
Bet
Alp
Alp

Alp
Gam
Zet
Bet
Alp
zet
Bet
Tot
Gam
Gam
Bet
Gam

Alp
Del
Bet
Bet
Eps
Gam
Alp
Alp
Del
Bet
Bet
Alp
Bet
Alp
Del
Eps
Eta

Tau
Eri
Vir

Hyi
TrA
Tau
Leo
Gem
Cen
Cen
Cen
Ori
Gem
Eri
Crv

Mus
Ori
Cru
Ori
Ori
Cen
Cru
Leo
Cen
CMi
Car
Col
CMa
CMa
Vel
CMa
CMa

RA

05
01
13

01
15
05
11
07
13
14
13
05
06
05
12

12
05
12
05
05
12
12
10
12
07
09
05
06
06
08
06
07

26
37
25

58
18
37
49
34
55
03
20
25
37
07
15

37
32
47
14
36
41
26
08
08
27
13
39
22
45
44
58
24

17.
42.
11.

46.
54.
38.
03.
36.
32.
49.
35.
07.
42.
51.
48.

11.
00.
43.
32.
12.
31.
35.
22.
21.
09.
12.
38.
42.
08.
42.
37.
05.

[N}

SO JOw oo OoOoJdJO0N

~NONOWOWOOU WWoOOowWwWDNMO

Dec
+28
-57
-11

-0l
-68
+21
+14
+31
-47
-60
-36
+06
+16
-05
-17

-69
-00
-59
-08
-01
-48
-63
+11
-50
+08
-69
-34
-17
-16
-54
-28
-29

36
14
09

34
40
08
34
53
17
22
42
20
23
05
32

08
17
41
12
12
57
05
58
43
17
43
04
57
42
42
58
18

27
12
41

11
46
33
19
18
18
23
44
59
57
11
31

08
57
19
06
07
35
57
02
21
22
02
27
21
58
30
20
11

Epoch
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

NP RRRNNRNONNRERNNRORNDN

1

NNNERFRPNONEDNDWNDDN

.65
0.
0.

46
98

.86
.89
.00
.14
.98
.55
.61
.75
.64
.93
.79
.59

.69
.23
.25
.12
.70
.17
.33
.35
.60
.90
.68
.64
.98
.46
.96
.50
.45

71
251
159

153
214
310
121
14
219
139
85
59
32
179
41

147
152
38
33
87
81
117
329
181
276
133
176
36
13
40
44
45

B7ITII
B3Vpe
B1ITII-

FOV
ALV
B4IIIpe
A3V
ALV+A2V
B2.5IV
B1III
A2V
B2III
AOIV
A3III

B2IV-V
09.511
BO.5ITII
B8Ia
BO0Ia
AlIV
BO.5IV
BTV
B2IVne
B8Ve
A2IV
B7IVe
B1II-TIII
AlVm
AlV
B21I
B5Ia



Amass HR
3.131 5107
3.033 1910
2.989 591
2.869 5571
2.398 2891
2.282 5056

IV+B2V
2.255 5671
2.211 1790
2.033 4534
1.999 1666
1.881 2421
1.877 5231
1.871 1852
1.846 5267
1.833 1713
1.803 1903
1.689 5028
1.538 4798
1.486 4853
1.445 4730
1.444 4662

B8IIIpHgMn
1.424 4819
1.422 3982
1.403 2845
1.349 1956
1.312 4621
1.296 3685
1.264 2294
1.200 2491
1.116 2618
1.100 3485
1.070 2827

Name

Zet
Zet
Alp
Bet
Alp
Alp

Gam
Gam
Bet
Bet
Gam
zet
Del
Bet
Bet
Eps
Tot
Alp
Bet
Alp
Gam

Gam
Alp
Bet
Alp
Del
Bet
Bet
Alp
Eps
Del
Eta

Vir
Tau
Hyi
Lup
Gem
Vir

TrA
Ori
Leo
Eri
Gem
Cen
Ori
Cen
Ori
Ori
Cen
Mus
Cru
Cru
Crv

Cen
Leo
CMi
Col
Cen
Car
CMa
CMa
CMa
Vel
CMa

RA

13
05
01
14
07
13

15
05
11
05
06
13
05
14
05
05
13
12
12
12
12

12
10
07
05
12
09
06
06
06
08
07

34
37
58
58
34
25

18
25
49
07
37
55
32
03
14
36
20
37
47
26
15

41
08
27
39
08
13
22
45
58
44
24

41.
38.
46.
31.
36.
11.

54.
07.
03.
51.
42.
32.
00.
49.
32.
12.
35.
11.
43.
35.
48.

31.
22.
09.
38.
21.
12.
42.
08.
37.
42.
05.

o O LVWNJO

SO DNOW0O0 WD BB J0 00O

~ N OO OO Uw o wo

Dec

-00
+21
-6l
-43
+31
-11

-68
+06
+14
-05
+16
-47
-00
-60
-08
-01
-36
-69
-59
-63
-17

-48
+11
+08
-34
-50
-69
-17
-16
-28
-54
-29

35
08
34
08
53
09

40
20
34
05
23
17
17
22
12
12
42
08
41
05
32

57
58
17
04
43
43
57
42
58
42
18

45
33
11
02
18
41

46
59
19
11
57
18
57
23
06
07
44
08
19
57
31

35
02
22
27
21
02
21
58
20
30
11

Epoch

2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

NERERRRRPRNODNDNRN

3.
.00
.86
.68
.98
.98

O NN W

NEFEFRPRPNNEREOONNENDNDREDN

37

.89
.64
.14
.79
.93
.55
.23
.61
.12
.70
.75
.69
.25
.33
.59

.17
.35
.90
.64
.60
.68
.98
.46
.50
.96
.45

173
310
153
127

14
159

214
59
121
179
32
219
152
139
33
87
85
147
38
117
41

81
329
276
176
181
133

36

13

44

40

45

A3V
B4IIIpe
FOV
B2III/IV
ALV+A2V
B1III-

A1V
B2ITI
A3V
A3III
AQIV
B2.5IV
09.51I1
B1IIT
B8Ia
BO0Ia
A2V
B2IV-V
BO.5ITII
BO.5IV

AlIV
B7V
B8Ve
B71IVe
B2IVne
A21IV
B1II-III
AlVm
B211I
AlV
B5Ia



Amass HR
2.796 1790
2.658 2891
2.494 1666
2.371 5107
2.321 5571
2.267 1852
2.230 1713
2.162 1903
2.159 2421
2.064 5671
1.864 5056

IV+B2V
1.786 4534
1.681 5267
1.653 5231
1.510 2845
1.502 1956
1.489 5028
1.468 4798
1.394 2294
1.392 4853
1.372 3982
1.370 4730
1.315 4819
1.303 2491
1.300 4662

B8IIIpHgMn
1.297 3685
1.232 4621
1.189 2618
1.125 2827
1.110 3485

Name

Gam
Alp
Bet
Zet
Bet
Del
Bet
Eps
Gam
Gam
Alp

Bet
Bet
Zet
Bet
Alp
Tot
Alp
Bet
Bet
Alp
Alp
Gam
Alp
Gam

Bet
Del
Eps
Eta
Del

Ori
Gem
Eri
Vir
Lup
Ori
Ori
Ori
Gem
TrA
Vir

Leo
Cen
Cen
CMi
Col
Cen
Mus
CMa
Cru
Leo
Cru
Cen
CMa
Crv

Car
Cen
CMa
CMa
Vel

RA

05
07
05
13
14
05
05
05
06
15
13

11
14
13
07
05
13
12
06
12
10
12
12
06
12

09
12
06
07
08

25
34
07
34
58
32
14
36
37
18
25

49
03
55
27
39
20
37
22
47
08
26
41
45
15

13
08
58
24
44

07.
36.
51.
41.
31.
00.
32.
12.
42.
54.
11.

03.
49.
32.
09.
38.
35.
11.
42.
43.
22.
35.
31.
08.
48.

12.
21.
37.
05.
42.

O OY 1 0 W Oy OO W

DO O 0 WN OO WO b Oo

N 3 0o O

Dec

+06
+31
-05
-00
-43
-00
-08
-01
+16
-68
-11

+14
-60
-47
+08
-34
-36
-69
-17
-59
+11
-63
-48
-16
-17

-69
-50
-28
-29
-54

20
53
05
35
08
17
12
12
23
40
09

34
22
17
17
04
42
08
57
41
58
05
57
42
32

43
43
58
18
42

59
18
11
45
02
57
06
07
57
46
41

19
23
18
22
27
44
08
21
19
02
57
35
58
31

02
21
20
11
30

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000

Vmag Vsini SpecType

NENREFRPRPRPERENDNDNDNDNDODN

1.
.98
.79
.37
.68
.23
.12
.70
.93
.89
.98

ONEFRPEPONMDNDWNRE

N SIS SR

64

.14
.61
.55
.90
.64
.75
.69
.98
.25
.35
.33
.17
.46
.59

.68
.60
.50
.45
.96

59
14
179
173
127
152
33
87
32
214
159

121
139
219
276
176
85
147
36
38
329
117
81
13
41

133
181
44
45
40

B2III
A1V+A2V
A3TIII
A3V
B2III/IV
09.51I1
B8Ia
BO0Ia
AQIV
A1V
B1IIT-

A3V
B1ITI
B2.51IV
B8Ve
B7IVe
A2V
B2IV-V
B1II-III
BO.5IITI
B7V
BO.5IV
AlIV
AlVm

A21IV
B2IVne
B211I
B5Ia
AlV



Amass HR
3.382 1666
3.081 2891
2.940 1852
2.898 1713
2.758 1903
2.604 2421
2.592 5531
1.955 5571
1.935 5107
1.903 5671
1.713 1956
1.670 2845
1.622 4534
1.594 5056

IV+B2V
1.576 2294
1.550 5267
1.486 5231
1.448 2491
1.411 4798
1.351 3982
1.342 5028
1.317 4853
1.311 4730
1.306 3685
1.290 2618
1.231 4819
1.202 2827
1.198 4662

B8IIIpHgMn
1.172 4621
1.132 3485

Name

Bet
Alp
Del
Bet
Eps
Gam

Eri
Gem
Ori
Ori
Ori
Gem

Alp2Lib

Bet
zet
Gam
Alp
Bet
Bet
Alp

Bet
Bet
zet
Alp
Alp
Alp
Tot
Bet
Alp
Bet
Eps
Gam
Eta
Gam

Del
Del

Lup
Vir
TrA
Col
CMi
Leo
Vir

CMa
Cen
Cen
CMa
Mus
Leo
Cen
Cru
Cru
Car
CMa
Cen
CMa
Crv

Cen
Vel

RA

05
07
05
05
05
06
14
14
13
15
05
07
11
13

06
14
13
06
12
10
13
12
12
09
06
12
07
12

12
08

07
34
32
14
36
37
50
58
34
18
39
27
49
25

22
03
55
45
37
08
20
47
26
13
58
41
24
15

08
44

51.
36.
00.
32.
12.
42.
52.
31.
41.
54.
38.
09.
03.
11.

42.
49.
32.
08.
11.
22.
35.
43.
35.
12.
37.
31.
05.
48.

21.
42.

OO WO W J~JXO Wk OO

D3O 01O ONO0WO WO

ul

Dec

-05
+31
-00
-08
-01
+16
-16
-43
-00
-68
-34
+08
+14
-11

=17
-60
-47
-16
-69
+11
-36
-59
-63
-69
-28
-48
-29
=17

-50
-54

05
53
17
12
12
23
02
08
35
40
04
17
34
09

57
22
17
42
08
58
42
41
05
43
58
57
18
32

43
42

11
18
57
06
07
57
30
02
45
46
27
22
19
41

21
23
18
58
08
02
44
19
57
02
20
35
11
31

21
30

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000

Vmag Vsini SpecType

NNMNNNRERPRPRPREPRENNERENDEDNDOR

2.
.98
.23
.12
.70
.93
.75
.68
.37
.89
.64
.90
.14
.98

ONMNDNNDNNDNWNNDNRE PR ODNDRE-

N

79

.98
.61
.55
.46
.69
.35
.75
.25
.33
.68
.50
.17
.45
.59

.60
.96

179
14
152
33
87
32
84
127
173
214
176
276
121
159

36
139
219

13
147
329

85

38
117
133

44

81

45

41

181
40

A3III
A1V+A2V
09.51I1I
B8Ia
BO0Ia
AQIV
A3IV
B2III/IV
A3V

A1V
B7IVe
B8Ve
A3V
B1III-

BI1II-IIT
B1IIT
B2.51IV
AlVm
B2IV-V
B7V
A2V
BO.5ITII
BO.5IV
A2IV
B211I
Al1IV
B5Ia

B2IVne
AlV



Amass

w

PR R RRPRPRPRRERERNDNDN

1.

.379
.865
.053
.015
.908
.841
.769
.697
.657
.653
.515
.445
.428
410

IV+B2V

B

1

1
1
1
1
1
1
1
1
1
1
1
8

.366
.359
.357
.324
.307
.265
.259
.234
.168
.165
.127
.125

HR

2421
5685
5531
1956
2845
2294
5671
5571
5107
2491
4534
5267
2618
5056

4798
5231
3982
3685
2827
4730
4853
5028
4819
3485
4621
4662

ITIpHgMn

Name

Gam
Bet

Gem
Lib

Alp2Lib

Alp
Bet
Bet
Gam
Bet
zet
Alp
Bet
Bet
Eps
Alp

Alp
Zet
Alp
Bet
Eta
Alp
Bet
Tot
Gam
Del
Del
Gam

Col
CMi
CMa
TrA
Lup
Vir
CMa
Leo
Cen
CMa
Vir

Mus
Cen
Leo
Car
CMa
Cru
Cru
Cen
Cen
Vel
Cen
Crv

RA

06
15
14
05
07
06
15
14
13
06
11
14
06
13

12
13
10
09
07
12
12
13
12
08
12
12

37
17
50
39
27
22
18
58
34
45
49
03
58
25

37
55
08
13
24
26
47
20
41
44
08
15

42.
00.
52.
38.
09.
42.
54.
31.
41.
08.
03.
49.
37.
11.

11.
32.
22.
12.
05.
35.
43.
35.
31.
42.
21.
48.

O Ul > Oy OO0 OO O O W J b J

SO O ON W IO WO

Dec

+16
-09
-16
-34
+08
-17
-68
-43
-00
-16
+14
-60
-28
-11

-69
=477
+11
-69
-29
-63
-59
-36
-48
-54
-50
-17

23
22
02
04
17
57
40
08
35
42
34
22
58
09

08
17
58
43
18
05
41
42
57
42
43
32

57
59
30
27
22
21
46
02
45
58
19
23
20
41

08
18
02
02
11
57
19
44
35
30
21
31

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

O ONEFEF WNDDNDEDNDDNDDDDN

1

NNNENNRERPRNDEREDNDDN

.93
.61
.75
.64
.90
.98
.89
.68
.37
.46
.14
.61
.50
.98

.69
.55
.35
.68
.45
.33
.25
.75
.17
.96
.60
.59

32
230
84
176
276
36
214
127
173
13
121
139
44
159

147
219
329
133
45
117
38
85
81
40
181
41

AQIV
B8V
A3IV
B7IVe
B8Ve
B1II-III
A1V
B2III/IV
A3V
AlVm
A3V
B1IIT
B21IT
B1III-

B2IV-V
B2.51IV
B7V
A21IV
B5Ia
BO.5IV
BO.5ITI
A2V
AlIV
AlV
B2IVne



Amass

2.

PR RRRPRRPRRPRERERRRPRRPRNODNODND

1

466
L2717
.245
.211
.956
.716
.657
.618
.508
L471
.450
.449
.390
.361
.351
.331
.281

IV+B2V

B

1

1
1
1
1
1.
1
1
8

.262
.231
.214
.211
.153
121
.096
.074

HR

1956
2845
2294
5685
2491
5531
5671
2618
5571
5107
2827
4534
3982
5267
3685
4798
5056

5231
4730
4853
3485
5028
4819
4621
4662

ITIpHgMn

Name RA Dec Epoch

Alp Col 05 39 38.9 -34 04 27 2000
Bet CMi 07 27 09.0 +08 17 22 2000
Bet CMa 06 22 42.0 -17 57 21 2000
Bet Lib 15 17 00.4 -09 22 59 2000
Alp CMa 06 45 08.9 -16 42 58 2000
Alp2Lib 14 50 52.7 =16 02 30 2000
Gam TrA 15 18 54.6 -68 40 46 2000
Eps CMa 06 58 37.5 =28 58 20 2000
Bet Lup 14 58 31.9 -43 08 02 2000
Zet Vir 13 34 41.6 -00 35 45 2000
Eta CMa 07 24 05.7 =29 18 11 2000
Bet Leo 11 49 03.6 +14 34 19 2000
Alp Leo 10 08 22.3 +11 58 02 2000
Bet Cen 14 03 49.4 -60 22 23 2000
Bet Car 09 13 12.0 -69 43 02 2000
Alp Mus 12 37 11.0 -69 08 08 2000
Alp Vir 13 25 11.6 -11 09 41 2000
Zet Cen 13 55 32.4 -47 17 18 2000
Alp Cru 12 26 35.9 -63 05 57 2000
Bet Cru 12 47 43.2 -59 41 19 2000
Del Vel 08 44 42.2 -54 42 30 2000
Iot Cen 13 20 35.8 =36 42 44 2000
Gam Cen 12 41 31.0 -48 57 35 2000
Del Cen 12 08 21.5 -50 43 21 2000
Gam Crv 12 15 48.4 -17 32 31 2000

Vmag Vsini SpecType

ONRPFPORFRNMNDNMNDLWNDENDNDEDNDRE

2.
.90
.98
.61
.46
.75
.89
.50
.68
.37
.45
.14
.35
.61
.68
.69
.98

N

NDNNNNNRERPR RPN

64

.55
.33
.25
.96
.75
.17
.60
.59

176
276

36
230

13

84
214

44
127
173

45
121
329
139
133
147
159

219
117
38
40
85
81
181
41

B7IVe
B8Ve
B1II-III
B8V
AlVm
A3IV
A1V

B21I
B2III/IV
A3V

B5Ia
A3V

B7V
B1III
A2IV
B2IV-V
B1III-

B2.51IV
BO.5IV
BO.5ITII
A1V
A2V
AlTIV
B2IVne



Amass

3.
.201
.143
.092
.919
.894
.431
.890
.820
.649
.564
.492
.455
.416
.388
.367
.344
.307
.295
272
.207
.190
+B2V
.188
.182
.093
.087
.076
.043

3
3
3
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
IV
1
1
1
1
1
1
8

412

HR

6527
1956
4915
6553
2294
2845
2491
2618
5685
2827
5671
5531
3982
4534
3685
5571
5107
4798
5267
3485
4730
5056

5231
4853
5028
4819
4621
4662

B8IIIpHgMn

Name

Lam Sco
Alp Col
Alp2CVn
The Sco
Bet CMa
Bet CMi
Alp CMa
Eps CMa
Bet Lib
Eta CMa
Gam TrA
Alp2Lib
Alp Leo
Bet Leo
Bet Car
Bet Lup
Zet Vir
Alp Mus
Bet Cen
Del Vel
Alp Cru
Alp Vir

Zet Cen
Bet Cru
Iot Cen
Gam Cen
Del Cen
Gam Crv

RA

17
05
12
17
06
07
06
06
15
07
15
14
10
11
09
14
13
12
14
08
12
13

13
12
13
12
12
12

33
39
56
37
22
27
45
58
17
24
18
50
08
49
13
58
34
37
03
44
26
25

55
47
20
41
08
15

36.
38.
01.
19.
42.
09.
08.
37.
00.
05.
54.
52.
22.
03.
12.
31.
41.
11.
49.
42.
35.
11.

32.
43.
35.
31.
21.
48.

O ON PO OWOOOWJO I U1 ONJOwWL

SO O 0N

Dec

=37
-34
+38
-42
-17
+08
-16
-28
-09
-29
-68
-16
+11
+14
-69
-43
-00
-69
-60
-54
-63
-11

-47
-59
-36
-48
-50
=17

06
04
19
59
57
17
42
58
22
18
40
02
58
34
43
08
35
08
22
42
05
09

17
41
42
57
43
32

14
27
06
52
21
22
58
20
59
11
46
30
02
19
02
02
45
08
23
30
57
41

18
19
44
35
21
31

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

ORPPFPOMNWNENRENNMNNNNERERENDNEREREDNDDN

1

DN RN

.63
.64
.90
.87
.98
.90
.46
.50
.61
.45
.89
.75
.35
.14
.68
.68
.37
.69
.61
.96
.33
.98

.55
.25
.75
.17
.60
.59

163
176
29
105
36
276
13
44
230
45
214
84
329
121
133
127
173
147
139
40
117
159

219
38
85
81

181
41

B2IV+B
B7IVe
AOpSiEuHg
F1TI
B1II-III
B8Ve
AlVm
B2II

B8V
B5Ia
A1V
A3IV
B7V

A3V
A21IV
B2III/IV
A3V
B2IV-V
B1III
AlV
BO.5IV
BIIII-

B2.51IV
BO.5ITII
A2V
AlTIV
B2IVne



Amass

w

PR R R RRRPRRRRRRPRPRPRPREREODODNDNDW

.259
.173
.897
.610
.463
.297
.935
.566
.557
.487
.436
.412
.352
.335
.291
.261
.256
.244
.194
.161
.132
1.

127

IV+B2V

1.
1.
1.
1.

068
066
051
027

HR

2491
6378
4915
6527
6553
2618
2827
5685
3982
5671
3685
4534
3485
5531
4798
5571
5107
5267
4730
4853
5231
5056

4621
4819
5028
4662

B8IIIpHgMn

Name

Alp CMa
Eta Oph
Alp2CVn
Lam Sco
The Sco
Eps CMa
Eta CMa
Bet Lib
Alp Leo
Gam TrA
Bet Car
Bet Leo
Del Vel
Alp2Lib
Alp Mus
Bet Lup
Zet Vir
Bet Cen
Alp Cru
Bet Cru
Zet Cen
Alp Vir

Del Cen
Gam Cen
Iot Cen
Gam Crv

RA

06
17
12
17
17
06
07
15
10
15
09
11
08
14
12
14
13
14
12
12
13
13

12
12
13
12

45
10
56
33
37
58
24
17
08
18
13
49
44
50
37
58
34
03
26
47
55
25

08
41
20
15

08.
22.
01.
36.
19.
37.
05.
00.
22.
54.
12.
03.
42.
52.
11.
31.
41.
49.
35.
43.
32.
11.

21.
31.
35.
48.

AN OO JINOOOOW JON U I 30

S 00 O U1

Dec

[
=
oo

+38
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ON DN B> W
O W oo N

+11

| |
[e)NNe))
O

+14

|
S
w

| R E I | [ |
= 01 oy oy O o U1
3w woo O o

| I |
= W s O
~J Oy 0 O

42
43
19
06
59
58
18
22
58
40
43
34
42
02
08
08
35
22
05
41
17
09

43
57
42
32

58
29
06
14
52
20
11
59
02
46
02
19
30
30
08
02
45
23
57
19
18
41

21
35
44
31

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000

Vmag Vsini SpecType

-1

N

ONRPEPRFRPOWNDNMNMNENENMNENMNNMNRERERREDN

NN NN

.46
.43
.90
.63
.87
.50
.45
.61
.35
.89
.68
.14
.96
.75
.69
.68
.37
.61
.33
.25
.55
.98

.60
.17
.75
.59

13
26
29
163
105
44
45
230
329
214
133
121
40
84
147
127
173
139
117
38
219
159

181
81
85
41

AlVm
A2V
AOpSiEuHg
B2IV+B
F1TI
B2II
B5Ia
B8V
B7V
AlV
A21IV
A3V
AlV
A3IV
B2IV-V
B2III/IV
A3V
B1III
BO.5IV
BO.5IITI
B2.51IV
BI1III-

B2IVne
AlIV
A2V



Amass HR
3.304 6879
3.249 5793
2.957 2618
2.771 4915
2.383 6378
2.365 2827
2.120 6527
2.051 6553
1.712 3982
1.496 3685
1.454 3485
1.437 4534
1.425 5671
1.393 5685
1.285 4798
1.223 5531
1.205 5267
1.198 5107
1.190 4730
1.181 5571
1.150 4853
1.092 5231
1.086 5056

IV+B2V
1.070 4621
1.057 4819
1.027 4662

B8IIIpHgMn
1.024 5028

Name

Eps Sgr
Alp CrB
Eps CMa
Alp2CVn
Eta Oph
Eta CMa
Lam Sco
The Sco
Alp Leo
Bet Car
Del Vel
Bet Leo
Gam TrA
Bet Lib
Alp Mus
Alp2Lib
Bet Cen
Zet Vir
Alp Cru
Bet Lup
Bet Cru
Zet Cen
Alp Vir

Del Cen
Gam Cen

Gam Crv

Iot Cen

RA

18
15
06
12
17
07
17
17
10
09
08
11
15
15
12
14
14
13
12
14
12
13
13

12
12
12

13

24
34
58
56
10
24
33
37
08
13
44
49
18
17
37
50
03
34
26
58
47
55
25

08
41
15

20

10.
41.
37.
01.
22.
05.
36.
19.
22.
12.
42.
03.
54.
00.
11.
52.
49.
41.
35.
31.
43.
32.
11.

21.
31.
48.

35.

AP N OO JODOOTOONOWN U JJJ0 wWww

S O O

Dec

-34
+26
-28
+38
-15
-29
=37
-42
+11
-69
-54
+14
-68
-09
-69
-16
-60
-00
-63
-43
-59
=477
-11

-50
-48
=17

-36

23
42
58
19
43
18
06
59
58
43
42
34
40
22
08
02
22
35
05
08
41
17
09

43
57
32

42

05
53
20
06
29
11
14
52
02
02
30
19
46
59
08
30
23
45
57
02
19
18
41

21
35
31

44

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000

2000

Vmag Vsini SpecType

1

ONEFEFNEFEFWONDNMNNMNNMNNERERRERERERPENDNNDNDEDN

N NN

.85
.23
.50
.90
.43
.45
.63
.87
.35
.68
.96
.14
.89
.61
.69
.75
.61
.37
.33
.68
.25
.55
.98

.60
.17
.59

.75

140
133
44
29
26
45
163
105
329
133
40
121
214
230
147
84
139
173
117
127
38
219
159

181
81
41

85

B9.5IT1I
AQV+G5V
B2I1I
AOpSiEuHg
A2V
B5Ia
B2IV+B
F1IT
B7V
A21IV
AlvV

A3V

AlvV

B8V
B2IV-V
A31IV
B1ITI
A3V
BO.5IV
B2III/IV
BO.5IIT
B2.51IV
BI1ITII-

B2IVne
AlTIV

A2V



Amass HR
3.210 5435
3.071 2827
2.738 4915
2.660 5793
2.528 6879
1.944 3982
1.926 6378
1.794 6527
1.765 6553
1.584 3485
1.570 3685
1.494 4534
1.375 5671
1.287 4798
1.271 5685
1.196 4730
1.178 5267
1.164 5107
1.149 4853
1.144 5531
1.121 5571
1.083 4621
1.065 5231
1.064 5056

IV+B2V
1.058 4819
1.041 4662

B8IIIpHgMn
1.009 5028

Name

Gam Boo
Eta CMa
Alp2CVn
Alp CrB
Eps Sgr
Alp Leo
Eta Oph
Lam Sco
The Sco
Del Vel
Bet Car
Bet Leo
Gam TrA
Alp Mus
Bet Lib
Alp Cru
Bet Cen
Zet Vir
Bet Cru
Alp2Lib
Bet Lup
Del Cen
Zet Cen
Alp Vir

Gam Cen
Gam Crv

Iot Cen

RA

14
07
12
15
18
10
17
17
17
08
09
11
15
12
15
12
14
13
12
14
14
12
13
13

12
12

13

32
24
56
34
24
08
10
33
37
44
13
49
18
37
17
26
03
34
47
50
58
08
55
25

41
15

20

04.
05.
01.
41.
10.
22.
22.
36.
19.
42.
12.
03.
54.
11.
00.
35.
49.
41.
43.
52.
31.
21.
32.
11.

31.
48.

35.

AP OO IO O OO DNDNOUTIWWWwIJJ

S O

Dec

+38
-29
+38
+26
-34
+11
-15
-37
-42
-54
-69
+14
-68
-69
-09
-63
-60
-00
-59
-16
-43
-50
-47
-11

-48
=17

-36

18
18
19
42
23
58
43
06
59
42
43
34
40
08
22
05
22
35
41
02
08
43
17
09

57
32

42

30
11
06
53
05
02
29
14
52
30
02
19
46
08
59
57
23
45
19
30
02
21
18
41

35
31

44

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000

2000

Vmag Vsini SpecType

3.
.45
.90
.23
.85
.35
.43
.63
.87
.96
.68
.14
.89
.69
.61
.33
.61
.37
.25
.75
.68
.60
.55
.98

OMNNNMNNE WORLRNNMNNMNNNRERERPERENNEREREREDNDDNDDN

NN

03

.17
.59

.75

139
45
29

133

140

329
26

163

105
40

133

121

214

147

230

117

139

173
38
84

127

181

219

159

81
41

85

ATIII
B5Ia
AOpSiEuHg
AQV+G5V
B9.5I1T
BTV

A2V
B2IV+B
F1IT
AlvV
A21IV
A3V

AlvV
B2IV-V
B8V
BO.51IV
B1ITI
A3V
BO.5IIT
A3IV
B2III/IV
B2IVne
B2.51IV
BI1ITII-

AlTIV

A2V



Amass HR
3.376 6556
2.940 7121
2.935 5435
2.794 4915
2.306 5793
2.304 3982
2.056 6879
1.751 3485
1.659 3685
1.633 6378
1.589 4534
1.565 6527
1.558 6553
1.336 5671
1.298 4798
1.212 4730
1.186 5685
1.162 5267
1.158 4853
1.151 5107
1.108 4621
1.089 5531
1.077 5571
1.072 4662

B8IIIpHgMn
1.070 4819
1.058 5056

IV+B2V
1.050 5231
1.007 5028

Name

Alp Oph
Sig Sgr
Gam Boo
Alp2CVn
Alp CrB
Alp Leo
Eps Sgr
Del Vel
Bet Car
Eta Oph
Bet Leo
Lam Sco
The Sco
Gam TrA
Alp Mus
Alp Cru
Bet Lib
Bet Cen
Bet Cru
Zet Vir
Del Cen
Alp2Lib
Bet Lup
Gam Crv

Gam Cen
Alp Vir

Zet Cen
Iot Cen

RA

17
18
14
12
15
10
18
08
09
17
11
17
17
15
12
12
15
14
12
13
12
14
14
12

12
13

13
13

34
55
32
56
34
08
24
44
13
10
49
33
37
18
37
26
17
03
47
34
08
50
58
15

41
25

55
20

56.
15.
04.
01.
41.
22.
10.
42.
12.
22.
03.
36.
19.
54.
11.
35.
00.
49.
43.
41.
21.
52.
31.
48.

31.
11.

32.
35.

SO oo DO OONUTYJODNWWWIJwR

o O

Dec

+12
-26
+38
+38
+26
+11
-34
-54
-69
-15
+14
-37
-42
-68
-69
-63
-09
-60
-59
-00
-50
-16
-43
-17

-48
-11

-47
-36

33
17
18
19
42
58
23
42
43
43
34
06
59
40
08
05
22
22
41
35
43
02
08
32

57
09

17
42

36
48
30
06
53
02
05
30
02
29
19
14
52
46
08
57
59
23
19
45
21
30
02
31

35
41

18
44

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000

2000
2000

Vmag Vsini SpecType

2

NNONNNNWRFREONENNEERENNNERERRERRERNDDNDWDN

N

.08
.02
.03
.90
.23
.35
.85
.96
.68
.43
.14
.63
.87
.89
.69
.33
.61
.61
.25
.37
.60
.75
.68
.59

.17
.98

.55
.75

219
201
139

29
133
329
140

40
133

26
121
163
105
214
147
117
230
139

38
173
181

84
127

41

81
159

219
85

AS5TIT
B2.5V
ATIII
AOpSiEuHg
AQV+G5V
BTV
B9.5I1I
AlV
A21IV
A2V

A3V
B2IV+B
F1TI
AlvV
B2IV-V
BO.5IV
B8V
BI1IIT
BO.5IIT
A3V
B2IVne
A31IV
B2III/IV

AlIV
BITIII-

B2.51IV
A2V



Amass HR
2.949 4915
2.903 3982
2.787 5435
2.570 6556
2.278 7121
2.083 5793
1.969 3485
1.765 3685
1.742 6879
1.735 4534
1.434 6378
1.404 6553
1.399 6527
1.318 4798
1.307 5671
1.237 4730
1.177 4853
1.158 5107
1.156 5267
1.145 4621
1.128 5685
1.121 4662

B8IIIpHgMn
1.094 4819
1.069 5056

IV+B2V
1.054 5531
1.048 5571
1.046 5231
1.017 5028

Name

Alp2CVn

Alp
Gam
Alp
Sig
Alp
Del
Bet
Eps
Bet
Eta
The
Lam
Alp
Gam
Alp
Bet
zet
Bet
Del
Bet
Gam

Gam
Alp

Leo
Boo
Oph
Sgr
CrB
Vel
Car
Sgr
Leo
Oph
Sco
Sco
Mus
TrA
Cru
Cru
Vir
Cen
Cen
Lib
Crv

Cen
Vir

Alp2Lib

Bet
zet
Tot

Lup
Cen
Cen

RA

12
10
14
17
18
15
08
09
18
11
17
17
17
12
15
12
12
13
14
12
15
12

12
13

14
14
13
13

56
08
32
34
55
34
44
13
24
49
10
37
33
37
18
26
47
34
03
08
17
15

41
25

50
58
55
20

01.
22.
04.
56.
15.
41.
42.
12.
10.
03.
22.
19.
36.
11.
54.
35.
43.
41.
49.
21.
00.
48.

31.
11.

52.
31.
32.
35.
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(oo BN BN

Dec

+38
+11
+38
+12
-26
+26
-54
-69
-34
+14
-15
-42
-37
-69
-68
-63
-59
-00
-60
-50
-09
-17

-48
-11

-16
-43
-47
-36

19
58
18
33
17
42
42
43
23
34
43
59
06
08
40
05
41
35
22
43
22
32

57
09

02
08
17
42

06
02
30
36
48
53
30
02
05
19
29
52
14
08
46
57
19
45
23
21
59
31

35
41

30
02
18
44

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000

2000
2000
2000
2000

Vmag Vsini SpecType

2

NNNNOWEREREERERPNNEEREPNMNNNRERERERRERENDNDDND WS

o N

DN NN

.90
.35
.03
.08
.02
.23
.96
.68
.85
.14
.43
.87
.63
.69
.89
.33
.25
.37
.61
.60
.61
.59

.17
.98

.75
.68
.55
.75

29
329
139
219
201
133

40
133
140
121

26
105
163
147
214
117

38
173
139
181
230

41

81
159

84
127
219

85

AQOpSiEuHg
B7V
ATITII
ABITII
B2.5V
AQV+G5V
AlV
A21IV
B9.5IIT
A3V
A2V
F1TT
B2IV+B
B2IV-V
AlV
BO.5IV
BO.5IIT
A3V
B1TIII
B2IVne
B8V

AlIV
B1III-

A3IV
B2III/IV
B2.51IV
A2V



Amass HR
3.235 4915
2.736 5435
2.256 3485
2.111 6556
1.955 4534
1.943 5793
1.891 3685
1.872 7121
1.523 6879
1.348 4798
1.294 6378
1.289 6553
1.288 5671
1.277 6527
1.274 4730
1.207 4853
1.197 4621
1.193 4662

B8IIIpHgMn
1.185 5107
1.160 5267
1.130 4819
1.097 5056

IV+B2V
1.091 5685
1.053 5231
1.039 5028
1.035 5531
1.031 5571

Name

Alp2CVn

Gam
Del
Alp
Bet
Alp
Bet
Sig
Eps
Alp
Eta
The
Gam
Lam
Alp
Bet
Del
Gam

zet
Bet
Gam
Alp

Bet
Zet
Tot

Boo
Vel
Oph
Leo
CrB
Car
Sgr
Sgr
Mus
Oph
Sco
TrA
Sco
Cru
Cru
Cen
Crv

Vir
Cen
Cen
Vir
Lib
Cen
Cen

Alp2Lib

Bet

Lup

RA

12
14
08
17
11
15
09
18
18
12
17
17
15
17
12
12
12
12

13
14
12
13

15
13
13
14
14

56
32
44
34
49
34
13
55
24
37
10
37
18
33
26
47
08
15

34
03
41
25

17
55
20
50
58

01.
04.
42.
56.
03.
41.
12.
15.
10.
11.
22.
19.
54.
36.
35.
43.
21.
48.

41.
49.
31.
11.

00.
32.
35.
52.
31.

SO OO N JO W WO WOoOHEDNJIJ

o O > O

© ~J 0 P >

Dec

+38
+38
-54
+12
+14
+26
-69
-26
-34
-69
-15
-42
-68
-37
-63
-59
-50
-17

-00
-60
-48
-11

-09
-47
-36
-16
-43

19
18
42
33
34
42
43
17
23
08
43
59
40
06
05
41
43
32

35
22
57
09

22
17
42
02
08

06
30
30
36
19
53
02
48
05
08
29
52
46
14
57
19
21
31

45
23
35
41

59
18
44
30
02

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000

2000
2000
2000
2000
2000

Vmag Vsini SpecType

2

NNNRFRPRFERFREFNRERENMNNDNENDMNENDNDNDREW

ON O W

DN NN

.90
.03
.96
.08
.14
.23
.68
.02
.85
.69
.43
.87
.89
.63
.33
.25
.60
.59

.37
.61
.17
.98

.61
.55
.75
.75
.68

29
139

40
219
121
133
133
201
140
147

26
105
214
163
117

38
181

41

173
139

81
159

230
219
85
84
127

AQOpSiEuHg
ATIIT
AlvV
ABITII
A3V
AQV+G5V
A2IV
B2.5V
B9.5IIT
B2IV-V
A2V
F1TT
AlV
B2IV+B
BO.51IV
BO.5IIT
B2IVne

A3V
BIIIT
AlTIV
B1III-

B8V
B2.51IV
A2V
A3IV
B2III/IV



Amass HR
2.774 5435
2.646 3485
2.296 4534
2.041 3685
1.865 5793
1.824 6556
1.602 7121
1.388 4798
1.365 6879
1.323 4730
1.294 4662

B8IIIpHgMn
1.278 5671
1.265 4621
1.250 4853
1.235 5107
1.202 6553
1.195 6378
1.185 6527
1.181 4819
1.173 5267
1.145 5056

IV+B2V
1.076 5028
1.073 5685
1.072 5231
1.032 5531
1.026 5571

Name

Gam
Del
Bet
Bet
Alp
Alp
Sig
Alp
Eps
Alp
Gam

Gam
Del
Bet
Zet
The
Eta
Lam
Gam
Bet
Alp

Tot
Bet
Zet

Boo
Vel
Leo
Car
CrB
Oph
Sgr
Mus
Sgr
Cru
Crv

TrA
Cen
Cru
Vir
Sco
Oph
Sco
Cen
Cen
Vir
Cen
Lib
Cen

Alp2Lib

Bet

Lup

RA

14
08
11
09
15
17
18
12
18
12
12

15
12
12
13
17
17
17
12
14
13

13
15
13
14
14

32
44
49
13
34
34
55
37
24
26
15

18
08
47
34
37
10
33
41
03
25

20
17
55
50
58

04.
42.
03.
12.
41.
56.
15.
11.
10.
35.
48.

54.
21.
43.
41.
19.
22.
36.
31.
49.
11.

35.
00.
32.
52.
31.

SO WO Wk Woo N J

YOI DNDOYN U O

O J P D>

Dec

+38
-54
+14
-69
+26
+12
-26
-69
-34
-63
-17

-68
-50
-59
-00
-42
-15
=37
-48
-60
-11

-36
-09
-47
-16
-43

18
42
34
43
42
33
17
08
23
05
32

40
43
41
35
59
43
06
57
22
09

42
22
17
02
08

30
30
19
02
53
36
48
08
05
57
31

46
21
19
45
52
29
14
35
23
41

44
59
18
30
02

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000

Vmag Vsini SpecType

3.
.96
.14
.68
.23
.08
.02
.69
.85
.33
.59

NEEPENDNDDNDNDEDNDR

OO NEDNEFE WEDNDDN

DN NN

03

.89
.60
.25
.37
.87
.43
.63
.17
.61
.98

.75
.61
.55
.75
.68

139

40
121
133
133
219
201
147
140
117

41

214
181

38
173
105

26
163

81
139
159

85
230
219

84
127

ATITII
AlV
A3V
A2IV
AQV+G5V
ASTIII
B2.5V
B2IV-V
B9.5IIT
BO.5IV

A1V
B2IVne
BO.5ITII
A3V
F1IT
A2V
B2IV+B
AlIV
B1III
B1III-

A2V

B8V
B2.51IV
A3IV
B2III/IV



Amass HR
3.192 3485
2.907 5435
2.858 4534
2.219 3685
1.835 5793
1.636 6556
1.439 4798
1.435 4662

B8IIIpHgMn
1.414 7121
1.386 4730
1.354 4621
1.312 5107
1.305 4853
1.277 5671
1.249 4819
1.248 6879
1.216 5056

IV+B2V
1.197 5267
1.136 6553
1.128 5028
1.124 6378
1.117 6527
1.102 5231
1.072 5685
1.045 5531
1.032 5571

Name

Del
Gam
Bet
Bet
Alp
Alp
Alp
Gam

Sig
Alp
Del
Zet
Bet
Gam
Gam
Eps
Alp

Bet
The
Tot
Eta
Lam
zet
Bet

Vel
Boo
Leo
Car
CrB
Oph
Mus
Crv

Sgr
Cru
Cen
Vir
Cru
TrA
Cen
Sgr
Vir

Cen
Sco
Cen
Oph
Sco
Cen
Lib

Alp2Lib

Bet

Lup

RA

08
14
11
09
15
17
12
12

18
12
12
13
12
15
12
18
13

14
17
13
17
17
13
15
14
14

44
32
49
13
34
34
37
15

55
26
08
34
47
18
41
24
25

03
37
20
10
33
55
17
50
58

42.
04.
03.
12.
41.
56.
11.
48.

15.
35.
21.
41.
43.
54.
31.
10.
11.

49.
19.
35.
22.
36.
32.
00.
52.
31.

O WO o oy U o v DS O R W o oy I N

O ~J > 01 300N D

Dec

-54
+38
+14
-69
+26
+12
-69
-17

-26
-63
-50
-00
-59
-68
-48
-34
-11

-60
-42
-36
-15
-37
-47
-09
-16
-43

42
18
34
43
42
33
08
32

17
05
43
35
41
40
57
23
09

22
59
42
43
06
17
22
02
08

30
30
19
02
53
36
08
31

48
57
21
45
19
46
35
05
41

23
52
44
29
14
18
59
30
02

Epoch
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

1.
.03
.14
.68
.23
.08
.69
.59

ORFR NDNNEFE WNRFEDN NN EDNDW

NNDDNNNNEDNDDNDRE O

96

.02
.33
.60
.37
.25
.89
.17
.85
.98

.61
.87
.75
.43
.63
.55
.61
.75
.68

40
139
121
133
133
219
147

41

201
117
181
173

38
214

81
140
159

139
105
85
26
163
219
230
84
127

AlV
ATITII
A3V
A2IV
AQV+G5V
ASIII
B2IV-V

B2.5V
BO.5IV
B2IVne
A3V
BO.5ITT
AlvV
AlIV
BO9.5III
BIIII-

B1III
F1II

A2V

A2V
B2IV+B
B2.51IV
B8V
A3IV
B2III/IV



Amass HR
3.163 5435
2.881 8425
2.643 7557
2.428 3685
1.851 5793
1.634 4662

B8IIIpHgMn
1.510 6556
1.502 4798
1.469 4621
1.465 4730
1.426 5107
1.377 4853
1.338 4819
1.318 5056

IV+B2V
1.285 5671
1.279 7121
1.233 5267
1.201 5028
1.162 6879
1.147 5231
1.088 6553
1.088 5685
1.076 6378
1.073 5531
1.068 6527
1.050 5571

Name

Gam
Alp
Alp
Bet
Alp
Gam

Alp
Alp
Del
Alp
Zet
Bet
Gam
Alp

Gam
Sig
Bet
Tot
Eps
Zet
The
Bet
Eta

Boo
Gru
Agl
Car
CrB
Crv

Oph
Mus
Cen
Cru
Vir
Cru
Cen
Vir

TrA
Sgr
Cen
Cen
Sgr
Cen
Sco
Lib
Oph

Alp2Lib

Lam
Bet

Sco
Lup

RA

14
22
19
09
15
12

17
12
12
12
13
12
12
13

15
18
14
13
18
13
17
15
17
14
17
14

32
08
50
13
34
15

34
37
08
26
34
47
41
25

18
55
03
20
24
55
37
17
10
50
33
58

04.
14.
47.
12.
41.
48.

56.
11.
21.
35.
41.
43.
31.
11.

54.
15.
49.
35.
10.
32.
19.
00.
22.
52.
36.
31.

S w O O O 3

o O N oYy WU O

[NoRNG2 I B R S A L S Ao I oo B o)

Dec

+38
-46
+08
-69
+26
-17

+12
-69
-50
-63
-00
-59
-48
-11

-68
-26
-60
-36
-34
-47
-42
-09
-15
-16
-37
-43

18
57
52
43
42
32

33
08
43
05
35
41
57
09

40
17
22
42
23
17
59
22
43
02
06
08

30
40
06
02
53
31

36
08
21
57
45
19
35
41

46
48
23
44
05
18
52
59
29
30
14
02

Epoch
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

3.
.74
77
.68
.23
.59

NN PR O

ONEFE WEDNDDNDDN

NEFEFNNDNNDNENEDNDODNDDN

03

.08
.69
.60
.33
.37
.25
.17
.98

.89
.02
.61
.75
.85
.55
.87
.61
.43
.75
.63
.68

139
236
242
133
133

41

219
147
181
117
173

38

81
159

214
201
139

85
140
219
105
230

26

84
163
127

ATIII
B7IV
ATV
A2IV
AQV+G5V

AS5TTII
B2IV-V
B2IVne
BO.5IV
A3V
BO.5ITI
AlTIV
B1IIT-

A1V
B2.5V
B1III
A2V
BO9.5III
B2.51IV
F1TI
B8V
A2V
A3IV
B2IV+B
B2III/IV



Amass HR
2.673 3685
2.358 8425
2.134 7557
1.928 4662

B8IIIpHgMn
1.913 5793
1.619 4621
1.591 5107
1.580 4798
1.563 4730
1.467 4853
1.462 5056

IV+B2V
1.454 4819
1.429 6556
1.301 5671
1.298 5028
1.280 5267
1.208 5231
1.180 7121
1.122 5685
1.120 5531
1.098 6879
1.081 5571
1.055 6553
1.047 6378
1.035 6527

Name

Bet Car
Alp Gru
Alp Aqgl
Gam Crv

Alp CrB
Del Cen
Zet Vir
Alp Mus
Alp Cru
Bet Cru
Alp Vir

Gam Cen
Alp Oph
Gam TrA
Iot Cen
Bet Cen
Zet Cen
Sig Sgr
Bet Lib
Alp2Lib
Eps Sgr
Bet Lup
The Sco
Eta Oph
Lam Sco

RA
09
22
19
12

15
12
13
12
12
12
13

12
17
15
13
14
13
18
15
14
18
14
17
17
17

13
08
50
15

34
08
34
37
26
47
25

41
34
18
20
03
55
55
17
50
24
58
37
10
33

12.
14.
47.
48.

41.
21.
41.
11.
35.
43.
11.

31.
56.
54.
35.
49.
32.
15.
00.
52.
10.
31.
19.
22.
36.

DS O O O

AN O O o UrWw

O <IN O WwWwIdOdDdooyH O

Dec
-69
-46
+08
-17

+26
-50
-00
-69
-63
-59
-11

-48
+12
-68
-36
-60
=477
-26
-09
-16
-34
-43
-42
-15
-37

43
57
52
32

42
43
35
08
05
41
09

57
33
40
42
22
17
17
22
02
23
08
59
43
06

02
40
06
31

53
21
45
08
57
19
41

35
36
46
44
23
18
48
59
30
05
02
52
29
14

Epoch
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

1.
.14
L1
.59

N O -

ORrRrEPENWDNDDN

RFNNEPENENDNNDNDNDONDDNDDNDDN

68

.23
.60
.37
.69
.33
.25
.98

.17
.08
.89
.75
.61
.55
.02
.61
.75
.85
.68
.87
.43
.63

133
236
242

41

133
181
173
147
117

38
159

81
219
214

85
139
219
201
230

84
140
127
105

26
163

A2IV
B7IV
ATV

AQV+G5V
B2IVne
A3V
B2IV-V
BO.5IV
BO.5IIT
B1III-

AlTIV
ASIII
AlvV
A2V
BIIIT
B2.51IV
B2.5V
B8V
A3IV
B9.5IIT
B2III/IV
F1II
A2V
B2IV+B



Amass HR
3.351 7001
2.958 3685
2.385 4662

B8IIIpHgMn
2.032 5793
1.999 8425
1.835 5107
1.820 7557
1.816 4621
1.685 4730
1.074 4798
1.669 5056

IV+B2V
1.605 4819
1.581 4853
1.429 5028
1.382 6556
1.342 5267
1.327 5671
1.288 5231
1.189 5531
1.177 5685
1.126 5571
1.109 7121
1.053 6879
1.034 6553
1.034 6378
1.015 6527

Name

Alp Lyr
Bet Car
Gam Crv

Alp CrB
Alp Gru
Zet Vir
Alp Agl
Del Cen
Alp Cru
Alp Mus
Alp Vir

Gam Cen
Bet Cru
Iot Cen
Alp Oph
Bet Cen
Gam TrA
Zet Cen
Alp2Lib
Bet Lib
Bet Lup
Sig Sgr
Eps Sgr
The Sco
Eta Oph
Lam Sco

RA
18
09
12

15
22
13
19
12
12
12
13

12
12
13
17
14
15
13
14
15
14
18
18
17
17
17

36
13
15

34
08
34
50
08
26
37
25

41
47
20
34
03
18
55
50
17
58
55
24
37
10
33

56.
12.
48.

41.
14.
41.
47.
21.
35.
11.
11.

31.
43.
35.
56.
49.
54.
32.
52.
00.
31.
15.
10.
19.
22.
36.

S O W

OO WUl O oy O W

O <IN WO JIbdoyd B 0oDNO

Dec
+38
-69
-17

+26
-46
-00
+08
-50
-63
-69
-11

-48
-59
-36
+12
-60
-68
-47
-16
-09
-43
-26
-34
-42
-15
=37

47
43
32

42
57
35
52
43
05
08
09

57
41
42
33
22
40
17
02
22
08
17
23
59
43
06

01
02
31

53
40
45
06
21
57
08
41

35
19
44
36
23
46
18
30
59
02
48
05
52
29
14

Epoch
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

0.
1.
2.

ONENOWEREDN

FNRFRPRERENDNDNDNDNDNDONDNDREDN

03
68
59

.23
.74
.37
L7
.60
.33
.69
.98

.17
.25
.75
.08
.61
.89
.55
.75
.61
.68
.02
.85
.87
.43
.63

15
133
41

133
236
173
242
181
117
147
159

81
38
85
219
139
214
219
84
230
127
201
140
105
26
163

AQVa
A21IV

AQV+G5V
B7IV
A3V
ATV
B2IVne
BO.5IV
B2IV-V
B1III-

AlIV
BO.5III
A2V
ABITII
B1III
AlvV
B2.51IV
A3IV
B8V
B2III/IV
B2.5V
BO9.5III
F1TI
A2V
B2IV+B



Amass HR
3.286 3685
3.171 4662

B8IIIpHgMn
3.037 7001
2.819 8728
2.225 5793
2.211 5107
2.078 4621
1.977 5056

IV+B2V
1.835 4730
1.805 4819
1.787 4798
1.742 8425
1.724 4853
1.614 7557
1.606 5028
1.421 5267
1.393 5231
1.364 6556
1.363 5671
1.287 5531
1.258 5685
1.187 5571
1.059 7121
1.036 6378
1.026 6553
1.023 6879
1.007 6527

Name

Bet
Gam

Alp
Alp
Alp
zZet
Del
Alp

Alp
Gam
Alp
Alp
Bet
Alp
Tot
Bet
Zet
Alp
Gam

Car
Crv

Lyr
PsA
CrB
Vir
Cen
Vir

Cru
Cen
Mus
Gru
Cru
Agl
Cen
Cen
Cen
Oph
TrA

Alp2Lib

Bet
Bet
Sig
Eta
The
Eps
Lam

Lib
Lup
Sgr
Oph
Sco
Sgr
Sco

RA
09
12

18
22
15
13
12
13

12
12
12
22
12
19
13
14
13
17
15
14
15
14
18
17
17
18
17

13
15

36
57
34
34
08
25

26
41
37
08
47
50
20
03
55
34
18
50
17
58
55
10
37
24
33

12.
48.

56.
39.
41.
41.
21.
11.

35.
31.
11.
14.
43.
47.
35.
49.
32.
56.
54.
52.
00.
31.
15.
22.
19.
10.
36.

o~

o U oYy W W

GO WNJOVWOUd-JdJORERE D DDOONO OO

Dec
-69
-17

+38
-29
+26
-00
-50
-11

-63
-48
-69
-46
-59
+08
-36
-60
=477
+12
-68
-16
-09
-43
-26
-15
-42
-34
-37

43
32

47
37
42
35
43
09

05
57
08
57
41
52
42
22
17
33
40
02
22
08
17
43
59
23
06

02
31

01
20
53
45
21
41

57
35
08
40
19
06
44
23
18
36
46
30
59
02
48
29
52
05
14

Epoch
2000
2000

2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

1.
2.

ON W O

P FEPFRERPNMNNDNNDNDNNDNDNDNNONORERFEDNDNRE

68
59

.03
.16
.23
.37
.60
.98

.33
.17
.69
.74
.25
T
.75
.61
.55
.08
.89
.75
.61
.68
.02
.43
.87
.85
.63

133
41

15
100
133
173
181
159

117

81
147
236

38
242

85
139
219
219
214

84
230
127
201

26
105
140
163

A2IV

AQVa
A3V
AQV+G5V
A3V
B2IVne
B1III-

BO.5IV
AlIV
B2IV-V
B71IV
BO.5ITT
ATV
A2V
B1III
B2.51IV
ABTIII
AlvV
A3IV
B8V
B2III/IV
B2.5V
A2V
F1II
BO.5III
B2IV+B



Amass

2.
2.
2.
2.

865
840
531
467

IV+B2V

2.
.218
.074
.022
.921
.904
.853
.552
.531
.521
.475
.424
.410
.374
.373
.270
.054
.029
.025
.012
.007

PR R R RRRPRRRRRRRRERERRNDNDN

439

HR

7001
5107
5793
5056

4621
8728
4819
4730
4798
4853
5028
8425
5231
5267
7557
5531
5671
5685
6556
5571
6378
6553
7121
6527
6879

Name

Alp
Zet
Alp
Alp

Del
Alp
Gam
Alp
Alp
Bet
Tot
Alp
zet
Bet
Alp

Lyr
Vir
CrB
Vir

Cen
PsA
Cen
Cru
Mus
Cru
Cen
Gru
Cen
Cen
Agl

Alp2Lib

Gam
Bet
Alp
Bet
Eta
The
Sig
Lam
Eps

TrA
Lib
Oph
Lup
Oph
Sco
Sgr
Sco
Sgr

RA
18
13
15
13

12
22
12
12
12
12
13
22
13
14
19
14
15
15
17
14
17
17
18
17
18

36
34
34
25

08
57
41
26
37
47
20
08
55
03
50
50
18
17
34
58
10
37
55
33
24

56.
41.
41.
11.

21.
39.
31.
35.
11.
43.
35.
14.
32.
49.
47.
52.
54.
00.
56.
31.
22.
19.
15.
36.
10.

o W oy W

WouowNhDhJoRFRrOJODDOONOWOROWU

Dec
+38
-00
+26
-11

-50
-29
-48
-63
-69
-59
-36
-46
-47
-60
+08
-16
-68
-09
+12
-43
-15
-42
-26
-37
-34

47
35
42
09

43
37
57
05
08
41
42
57
17
22
52
02
40
22
33
08
43
59
17
06
23

01
45
53
41

21
20
35
57
08
19
44
40
18
23
06
30
46
59
36
02
29
52
48
14
05

Epoch
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

0.
.37
.23
.98

O N W

P ERPFNREPFNDMNNNDNNDNNNMNNDNNOONENENRENDREDN

03

.60
.16
.17
.33
.69
.25
.75
.74
.55
.61
77
.75
.89
.61
.08
.68
.43
.87
.02
.63
.85

15
173
133
159

181
100

81
117
147

38

85
236
219
139
242

84
214
230
219
127

26
105
201
163
140

AQVa
A3V
AQV+G5V
B1ITII-

B2IVne
A3V
AlIV
BO.5IV
B2IV-V
BO.5III
A2V
B7IV
B2.5IV
B1III
ATV
A3IV
AlvV
B8V
ASIII
B2III/IV
A2V
FI1II
B2.5V
B2IV+B
B9.5IIT



Amass

3.
3.
3.

477
475
337

IV+B2V

3.
. 955
.798
.448
.255
.208
.134
.081
.840
.713
.645
.618
.539
.470
.410
.408
.383
.379
.089
.043
.029
.007
.003

PR R R RRRPRRRERRRPRRRERELODODNDNDNDNDND

029

HR
472
591

5056

5793
4621
7001
4819
4730
5028
4853
4798
8728
5231
5267
5531
5685
5671
6556
8425
7557
5571
6378
6553
6527
7121
6879

Name

Alp Eri
Alp Hyi
Alp Vir

Alp CrB
Del Cen
Alp Lyr
Gam Cen
Alp Cru
Iot Cen
Bet Cru
Alp Mus
Alp PsA
Zet Cen
Bet Cen
Alp2Lib
Bet Lib
Gam TrA
Alp Oph
Alp Gru
Alp Agl
Bet Lup
Eta Oph
The Sco
Lam Sco
Sig Sgr
Eps Sgr

RA
01
01
13

15
12
18
12
12
13
12
12
22
13
14
14
15
15
17
22
19
14
17
17
17
18
18

37
58
25

34
08
36
41
26
20
47
37
57
55
03
50
17
18
34
08
50
58
10
37
33
55
24

42.
46.
11.

41.
21.
56.
31.
35.
35.
43.
11.
39.
32.
49.
52.
00.
54.
56.
14.
47.
31.
22.
19.
36.
15.
10.

o N w

WO OUNJOODOROOD I DEFE ONOWWOWOU W

Dec
-57
-6l
-11

+26
-50
+38
-48
-63
-36
-59
-69
-29
-47
-60
-16
-09
-68
+12
-46
+08
-43
-15
-42
-37
-26
-34

14
34
09

42
43
47
57
05
42
41
08
37
17
22
02
22
40
33
57
52
08
43
59
06
17
23

12
11
41

53
21
01
35
57
44
19
08
20
18
23
30
59
46
36
40
06
02
29
52
14
48
05

Epoch
2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

0.
2.
0.

P NNRERPRPRPNMNNORNNMNNNONENENRENDONDDN

46
86
98

.23
.60
.03
.17
.33
.75
.25
.69
.16
.55
.61
.75
.61
.89
.08
.74
77
.68
.43
.87
.63
.02
.85

251
153
159

133
181

15

81
117

85

38
147
100
219
139

84
230
214
219
236
242
127

26
105
163
201
140

B3Vpe
FOV
B1ITII-

AQV+G5V
B2IVne
AQVa
AlIV
BO.5IV
A2V
BO.5III
B2IV-V
A3V
B2.51IV
B1III
A3IV
B8V
AlV
ASTIII
B71IV
ATV
B2III/IV
A2V
F1II
B2IV+B
B2.5V
B9.5ITI



Amass

N

PR R RRRRPRRRERRRPRPRRERELODODNDNDNDNDND

.991
.952
.881
.822
.752
.547
.429
.272
.958
.903
.801
.780
.584
.543
.524
.479
.325
.299
.143
.070
.059
.011
.003

HR
4819
591
472
7001
5028
4730
4853
4798
5231
5531
5267
5685
8728
5671
5571
6556
7557
8425
6378
6553
6527
6879
7121

Name

Gam
Alp
Alp
Alp
Tot
Alp
Bet
Alp
Zet

Cen
Hyi
Eri
Lyr
Cen
Cru
Cru
Mus
Cen

Alp2Lib

Bet
Bet
Alp
Gam
Bet
Alp
Alp
Alp
Eta
The
Lam
Eps
Sig

Cen
Lib
PsA
TrA
Lup
Oph
Agl
Gru
Oph
Sco
Sco
Sgr
Sgr

RA

12
01
01
18
13
12
12
12
13
14
14
15
22
15
14
17
19
22
17
17
17
18
18

41
58
37
36
20
26
47
37
55
50
03
17
57
18
58
34
50
08
10
37
33
24
55

31.
46.
42.
56.
35.
35.
43.
11.
32.
52.
49.
00.
39.
54.
31.
56.
47.
14.
22.
19.
36.
10.
15.

O WOUNJOORFR, OO B DI PODNWOWWNO

Dec

-48
-6l
-57
+38
-36
-63
-59
-69
-47
-16
-60
-09
-29
-68
-43
+12
+08
-46
-15
-42
-37
-34
-26

57
34
14
47
42
05
41
08
17
02
22
22
37
40
08
33
52
57
43
59
06
23
17

35
11
12
01
44
57
19
08
18
30
23
59
20
46
02
36
06
40
29
52
14
05
48

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

2.
.86
.46
.03
.75
.33
.25
.69
.55
.75
.61
.61
.16
.89
.68
.08
77
.74
.43
.87
.63
.85
.02

NP EFEPENMNEPONNMNNENONDNDNNEREREDNDOODN

17

81
153
251

15

85
117

38
147
219

84
139
230
100
214
127
219
242
236

26
105
163
140
201

AlIV
FOV
B3Vpe
AQVa
A2V
BO.51IV
BO.5ITII
B2IV-V
B2.51IV
A31IV
BI1IIT
B8V
A3V
AlV
B2III/IV
ASTIII
ATV
B71IV
A2V
F1IT
B2IV+B
B9.5I1I
B2.5V



Amass

N

PR R RRRRPRRPRRERRRODNDNNDNODNODNDNDN

.943
.919
.817
.767
.554
.497
.451
.347
.297
.147
.997
.718
.631
.589
.404
.295
.222
.215
.110
.104
.033
.011

HR
7001
4730
4853
8781
591
4798
472
5531
5231
5685
5267
5571
5671
6556
8728
7557
6378
8425
6553
6527
6879
7121

Name

Alp
Alp
Bet
Alp
Alp
Alp
Alp

Lyr
Cru
Cru
Peg
Hyi
Mus
Eri

Alp2Lib

zet
Bet
Bet
Bet
Gam
Alp
Alp
Alp
Eta
Alp
The
Lam
Eps
Sig

Cen
Lib
Cen
Lup
TrA
Oph
PsA
Agl
Oph
Gru
Sco
Sco
Sgr
Sgr

RA

18
12
12
23
01
12
01
14
13
15
14
14
15
17
22
19
17
22
17
17
18
18

36
26
47
04
58
37
37
50
55
17
03
58
18
34
57
50
10
08
37
33
24
55

56.
35.
43.
45.
46.
11.
42.
52.
32.
00.
49.
31.
54.
56.
39.
47.
22.
14.
19.
36.
10.
15.

O WUNOJORFRP,RPFPO”ODR DD -JOONINOW

Dec

+38
-63
-59
+15
-61
-69
-57
-16
-47
-09
-60
-43
-68
+12
-29
+08
-15
-46
-42
-37
-34
-26

47
05
41
12
34
08
14
02
17
22
22
08
40
33
37
52
43
57
59
06
23
17

01
57
19
19
11
08
12
30
18
59
23
02
46
36
20
06
29
40
52
14
05
48

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

0.
.33
.25
.49
.86
.69
.46
.75
.55
.61
.61
.68
.89
.08
.16
77
.43
.74
.87
.63
.85
.02

NEFEFRPRPRPRPRPRPNORFRDNNNONNNONDDNDDNRER

03

15
117

38
148
153
147
251

84
219
230
139
127
214
219
100
242

26
236
105
163
140
201

AQVa
BO.51IV
BO.5IIT
B9V
FOV
B2IV-V
B3Vpe
A31IV
B2.51IV
B8V
B1III
B2III/IV
AlvV
ASTIII
A3V
ATV
A2V
B7IV
F1IT
B2IV+B
B9.5IT1I
B2.5V



Amass

w

PR RPRPRPRPRPRPERERPRPEPERPERPERENDMNDMNDNDNDNNDNDNDWWW

.396
.336
.185
.105
.787
.762
.754
.248
.247
.246
.132
.985
.754
.738
.332
.290
.273
.167
.167
.152
.068
.034

HR
4730
4853
7001
5531
5231
4798
5685
8781
5267
591
472
5571
6556
5671
6378
7557
8728
6553
6527
8425
6879
7121

Name

Alp Cru
Bet Cru
Alp Lyr
Alp2Lib
Zet Cen
Alp Mus
Bet Lib
Alp Peg
Bet Cen
Alp Hyi
Alp Eri
Bet Lup
Alp Oph
Gam TrA
Eta Oph
Alp Aqgl
Alp PsA
The Sco
Lam Sco
Alp Gru
Eps Sgr
Sig Sgr

RA

12
12
18
14
13
12
15
23
14
01
01
14
17
15
17
19
22
17
17
22
18
18

26
47
36
50
55
37
17
04
03
58
37
58
34
18
10
50
57
37
33
08
24
55

35.
43.
56.
52.
32.
11.
00.
45.
49.
46.
42.
31.
56.
54.
22.
47.
39.
19.
36.
14.
10.
15.

O WO UUNRPFEFOJOORFR OWONDBD IO JWN W0

Dec

-63
-59
+38
-16
-47
-69
-09
+15
-60
-6l
-57
-43
+12
-68
-15
+08
-29
-42
-37
-46
-34
-26

05
41
47
02
17
08
22
12
22
34
14
08
33
40
43
52
37
59
06
57
23
17

57
19
01
30
18
08
59
19
23
11
12
02
36
46
29
06
20
52
14
40
05
48

Epoch
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

1.
.25
.03
.75
.55
.69
.61
.49
.61
.86
.46
.68
.08
.89
.43
T
.16
.87
.63
.74
.85
.02

N RPRPRPRONNNNONONNNNDNOR

33

117
38
15
84

219

147

230

148

139

153

251

127

219

214
26

242

100

105

163

236

140

201

BO.5IV
BO.5ITT
AQVa
A3IV
B2.51IV
B2IV-V
B8V
BOV
B1TIII
FOV
B3Vpe
B2III/IV
ABTIII
AlvV
A2V
ATV
A3V
F1TT
B2IV+B
B7IV
B9.5I1T
B2.5V



Amass

w

PR R RRRPRRPRRERERRNDNDNDND

.073
.569
.365
.004
.003
.929
.889
.866
.488
.310
.252
.243
177
.120
.106
.073

HR
4798
5267
5571
591
6556
8781
472
5671
6378
7557
6527
6553
8728
6879
8425
7121

Name

Alp
Bet
Bet
Alp
Alp
Alp
Alp
Gam
Eta
Alp
Lam
The
Alp
Eps
Alp
Sig

Mus
Cen
Lup
Hyi
Oph
Peg
Eri
TrA
Oph
Agl
Sco
Sco
PsA
Sgr
Gru
Sgr

RA

12
14
14
01
17
23
01
15
17
19
17
17
22
18
22
18

37
03
58
58
34
04
37
18
10
50
33
37
57
24
08
55

11.
49.
31.
46.
56.
45.
42.
54.
22.
47.
36.
19.
39.
10.
14.
15.

OO WKRERENUOJO”WIRFLEDNWOWDO

Dec

-69
-60
-43
-61
+12
+15
-57
-68
-15
+08
-37
-42
-29
-34
-46
-26

08
22
08
34
33
12
14
40
43
52
06
59
37
23
57
17

08
23
02
11
36
19
12
46
29
06
14
52
20
05
40
48

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

2.
.61
.68
.86
.08
.49
.46
.89
.43
77
.63
.87
.16
.85
.74
.02

NP RFERPRPRPRPPONDNDONDDNDDNDDNO

69

147
139
127
153
219
148
251
214

26
242
163
105
100
140
236
201

B2IV-V
B1III
B2III/IV
FOV
AS5TIT
BOV
B3Vpe
AlvV
A2V
ATV
B2IV+B
F1TI
A3V
B9.5I1I
B7IV
B2.5V



Amass

w

PR RRRRPRRRRRRNDNDNDND

.433
.991
.937
.392
.019
.813
721
L7111
.701
.366
.357
.344
.192
.129
.107
.073

HR
4798
5267
5571
6556
5671
591
8781
6378
472
6527
7557
6553
6879
7121
8728
8425

Name

Alp
Bet
Bet
Alp
Gam
Alp
Alp
Eta
Alp
Lam
Alp
The
Eps
Sig
Alp
Alp

Mus
Cen
Lup
Oph
TrA
Hyi
Peg
Oph
Eri
Sco
Agl
Sco
Sgr
Sgr
PsA
Gru

RA

12
14
14
17
15
01
23
17
01
17
19
17
18
18
22
22

37
03
58
34
18
58
04
10
37
33
50
37
24
55
57
08

11.
49.
31.
56.
54.
46.
45.
22.
42.
36.
47.
19.
10.
15.
39.
14.

ORrRr VW whNhOoOoOUTw JJIJNOYHFH OO

Dec

-69
-60
-43
+12
-68
-6l
+15
-15
=57
-37
+08
-42
-34
-26
-29
-46

08
22
08
33
40
34
12
43
14
06
52
59
23
17
37
57

08
23
02
36
46
11
19
29
12
14
06
52
05
48
20
40

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

2.
.61
.68
.08
.89
.86
.49
.43
.46
.63
L7
.87
.85
.02
.16
.74

P RPNRERRPRPORERODNDNDNDDNDDNDDNDO

69

147
139
127
219
214
153
148

26
251
163
242
105
140
201
100
236

B2IV-V
BI1IIT
B2III/IV
AS5TIT
AlvV
FOV
B9V
A2V
B3Vpe
B2IV+B
ATV
F1IT
B9.5I1I
B2.5V
A3V
B7IV



Amass

w

PR R RRRRREREREDNDN

.052
.970
.202
.044
. 660
.584
.554
.520
.478
.435
.289
.208
.057
.053

HR
6556
15
5671
6378
591
8781
472
6527
6553
7557
6879
7121
8728
8425

Name RA Dec Epoch
Alp Oph 17 34 56. +12 33 36 2000
Alp And 00 08 23. +29 05 26 2000
Gam TrA 15 18 54. -68 40 46 2000
Eta Oph 17 10 22. -15 43 29 2000
Alp Hyi 01 58 46. -61 34 11 2000
Alp Peg 23 04 45. +15 12 19 2000
Alp Eri 01 37 42. -57 14 12 2000
Lam Sco 17 33 36. -37 06 14 2000
The Sco 17 37 19. -42 59 52 2000
Alp Agl 19 50 47. +08 52 06 2000
Eps Sgr 18 24 10. -34 23 05 2000
Sig Sgr 18 55 15. -26 17 48 2000
Alp PsA 22 57 39. -29 37 20 2000
Alp Gru 22 08 14. -46 57 40 2000

O O WONOULWINJOWHH

Vmag Vsini SpecType

2.
.06
.89
.43
.86
.49
.46
.63
.87
L7
.85
.02
.16
.74

P ERPNRPRPORREPONDDNDDNDDNDDN

08

219

56
214

26
153
148
251
163
105
242
140
201
100
236

ABIII
B8IVpMnHg
AlV
A2V

FOV
BOV
B3Vpe
B2IV+B
F1TT
ATV
B9.5IIT
B2.5V
A3V
B7IV



Amass

N

PR R RRPRRPRRRERRNDN

.578
.535
.419
.731
.656
.554
.537
.496
.438
.420
.317
.044
.024

HR
6378
15
5671
6527
6553
7557
591
8781
472
6879
7121
8425
8728

Name

Eta
Alp
Gam
Lam
The
Alp
Alp
Alp
Alp
Eps
Sig
Alp
Alp

Oph
And
TrA
Sco
Sco
Agl
Hyi
Peg
Eri
Sgr
Sgr
Gru
PsA

RA

17
00
15
17
17
19
01
23
01
18
18
22
22

10
08
18
33
37
50
58
04
37
24
55
08
57

22.
23.
54.
36.
19.
47.
46.
45.
42.
10.
15.
14.
39.

PO WOWWWOWINDODNUIOY W

Dec

-15
+29
-68
-37
-42
+08
-6l
+15
-57
-34
-26
-46
-29

43
05
40
06
59
52
34
12
14
23
17
57
37

29
26
46
14
52
06
11
19
12
05
48
40
20

Epoch

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Vmag Vsini SpecType

2

P RPNERPONMNMNDNOREREDNDDN

.43
.06
.89
.63
.87
77
.86
.49
.46
.85
.02
.74
.16

26

56
214
163
105
242
153
148
251
140
201
236
100

A2V
B8IVpMnHg
AlvV
B2IV+B
F1TT
ATV
FOV
BOV
B3Vpe
B9.5IIT
B2.5V
B7IV
A3V



Amass

w

PR R RRPRPRPRRERERNDNDN

.054
L6717
.266
.030
.899
.730
.600
.467
.445
.438
.346
.047
.006

HR
553
5671
15
6527
6553
7557
6879
7121
8781
591
472
8425
8728

Name RA Dec Epoch
Bet Ari 01 54 38. +20 48 29 2000
Gam TrA 15 18 54. -68 40 46 2000
Alp And 00 08 23. +29 05 26 2000
Lam Sco 17 33 36. -37 06 14 2000
The Sco 17 37 19. -42 59 52 2000
Alp Agl 19 50 47. +08 52 06 2000
Eps Sgr 18 24 10. -34 23 05 2000
Sig Sgr 18 55 15. -26 17 48 2000
Alp Peg 23 04 45. +15 12 19 2000
Alp Hyi 01 58 46. -61 34 11 2000
Alp Eri 01 37 42. -57 14 12 2000
Alp Gru 22 08 14. -46 57 40 2000
Alp PsA 22 57 39. -29 37 20 2000

P O WONJOWODNU WOo b

Vmag Vsini SpecType

2

P RPOMNNMNMNREOREDNDDN

.64
.89
.06
.63
.87
77
.85
.02
.49
.86
.46
.74
.16

79
214

56
163
105
242
140
201
148
153
251
236
100

A5V
AlvV
B8IVpMnHg
B2IV+B
F1IT
ATV
B9.5I1T
B2.5V
B9V

FOV
B3Vpe
B71IV
A3V



Amass

N

PR RERRRPRRERNDODNDN

.983
.471
.468
.242
.099
.996
.850
L6717
.426
.360
.274
.06l
.000

HR
5671
6527
553
6553
15
7557
6879
7121
8781
591
472
8425
8728

Name RA Dec Epoch
Gam TrA 15 18 54. -68 40 46 2000
Lam Sco 17 33 36. -37 06 14 2000
Bet Ari 01 54 38. +20 48 29 2000
The Sco 17 37 19. -42 59 52 2000
Alp And 00 08 23. +29 05 26 2000
Alp Agl 19 50 47. +08 52 06 2000
Eps Sgr 18 24 10. -34 23 05 2000
Sig Sgr 18 55 15. -26 17 48 2000
Alp Peg 23 04 45. +15 12 19 2000
Alp Hyi 01 58 46. -61 34 11 2000
Alp Eri 01 37 42. -57 14 12 2000
Alp Gru 22 08 14. -46 57 40 2000
Alp PsA 22 57 39. -29 37 20 2000

P O WOUNJWOWWOWwND U O

Vmag Vsini SpecType

2.
.63
.64
.87
.06
77
.85
.02
.49
.86
.46
.74
.16

PR ONMNMDNMNREREONEDNRE

89

214
163

79
105

56
242
140
201
148
153
251
236
100

AlvV
B2IV+B
A5V
F1IT
B8IVpMnHg
ATV
B9.5I1T
B2.5V
BOV
FOV
B3Vpe
B71IV
A3V



Amass

w

PR RERFRPRPEPRPEPENDNNDNDDNDDNDW

.340
177
.749
.414
.215
.114
.003
.981
.436
.298
.219
.086
.008

HR
5671
6527
6553
7557
6879
553
15
7121
8781
591
472
8425
8728

Name RA Dec Epoch
Gam TrA 15 18 54. -68 40 46 2000
Lam Sco 17 33 36. -37 06 14 2000
The Sco 17 37 19. -42 59 52 2000
Alp Agl 19 50 47. +08 52 06 2000
Eps Sgr 18 24 10. -34 23 05 2000
Bet Ari 01 54 38. +20 48 29 2000
Alp And 00 08 23. +29 05 26 2000
Sig Sgr 18 55 15. -26 17 48 2000
Alp Peg 23 04 45. +15 12 19 2000
Alp Hyi 01 58 46. -61 34 11 2000
Alp Eri 01 37 42. -57 14 12 2000
Alp Gru 22 08 14. -46 57 40 2000
Alp PsA 22 57 39. -29 37 20 2000

H O WOUNJOWWHdwoN U o

Vmag Vsini SpecType

2.
.63
.87
77
.85
.64
.06
.02
.49
.86
.46
.74
.16

PR OMNMNMDNMNDNMNDNNDRE O -

89

214
163
105
242
140

79

56
201
148
153
251
236
100

AlV
B2IV+B
F1TT
ATV
B9.5IIT
ALV
B8IVpMnHg
B2.5V
B9V
FOV
B3Vpe
B7IV
A3V



	Telluric Reference Stars for Cerro Pachon

