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ABSTRACT 
MK spectral types based on slit spectra and photometric observations on the U, B} V system are 

presented of a group of B, A, and F stars selected from the catalogues Luminous Stars in the Northern 
Milky Way I and IL The stars selected for observation were those which, according to the objective-prism 
spectral types and apparent magnitudes listed in the catalogues, were the most distant (/* > 5 kpc). 
The luminosity classes assigned here are systematically lower than those assigned in the second catalogue. 

INTRODUCTION 

The results of the objective-prism surveys for luminous stars in the northern Milky 
Way, undertaken jointly by the Hamburg and the Warner and Swasey Observatories, 
have been presented in the form of two catalogues, Luminous Stars in the Northern Milky 
Way I (Hardorp, Rohlfs, Slettebak, and Stock 1959) and II (Stock, Nassau, and 
Stephenson 1960). Since these two surveys are complete to approximately the twelfth 
magnitude photographic, they constitute the most complete lists of very distant stars yet 
available for our Galaxy. With an awareness of the importance of these stars for studies 
of galactic dynamics, the author undertook to determine distances to some of these stars 
by means of spectrograms suitable for classification on the MK system and photometric 
observations in the ¿7, B, V system. 

SELECTION OF STARS 

As part of another program, approximate distances were determined (Nassau and 
Stephenson 1961) for all the B, A, and F stars in the two catalogues Luminous Stars in the 
Northern Milky Way I (UL.S. I”) and Luminous Stars in the Northern Milky Way II 
{“L.S. I^,)• Absorption was accounted for by a mean absorption coefficient which varied 
with height above the galactic plane (Trumpler and Weaver 1953). All B, A, and F stars 
from both catalogues with distances greater than, or equal to, 5 kiloparsecs were selected 
for observation. Not surprisingly, almost all these stars were listed in the catalogue as 
being of luminosity class I with apparent photographic magnitudes in the range 10 to 12. 
However, not all such stars (luminosity class I, wPg > 10) from the catalogues were in- 
cluded by this selection procedure, because of the latitude-dependent absorption correc- 
tion. Finding charts were prepared from the original Hamburg Schmidt plates for the 
stars from L.S. II. Most of the stars selected from L.S. I were BD stars and so presented 
no problem; the non-BD stars were identified with the aid of the BD charts and the 
catalogue positions processed back to 1855. Charts are not presented here because 
complete charts will soon be published for both catalogues. 

OBSERVATIONS 

The observations were made in the months of July and August, 1961, at the McDonald 
Observatory. The spectrograms were taken with the 118-mm camera (Hiltner 1956) of 

* Supported in part by Air Force contract AF-19(604)-4955 with the University of Chicago. Con- 
tributions from the McDonald Observatory, University of Texas, No. 377. 

547 

© American Astronomical Society • Provided by the NASA Astrophysics Data System 



P
h
o
to

m
e
tr

ic
 a

n
d
 S

p
ec

tr
o
g
ra

p
h
ic

 O
b
se

rv
at

io
n
s 

o
f 

S
ta

rs
 f

ro
m

 t
h
e
 C

at
al

o
g

u
es

 
L

um
in

ou
s 

S
ta

rs
 in

 th
e 

N
or

th
er

n 
M

ilk
y 

W
ay

 I
 a

nd
 I

I 
& 

tí <u 
£ p 
2 £ PM 

tí bo 4> 
-2 a 
â p 
CJ 

OCNi-ht-hO'<--iiO'^-icOO}co 
O O O O O O O O O O O 
++++ I 4-+ I + + + 

roOvOiO<M^rOO\Oior<l O00\i>*»0iox>»0’-i0s0^ 
d d o d d o th d d ^ o 
+ 

COOOCNLOÇVIt^^^^^OLO 
ONC\THJr^ONi>»lOCSCOON^ 
OnOnOnOCnOO'»—iOOn 

f-C> i~Ci ""S "S + 1^1 r-C> O Ö Q Q Ö ^ HH Ö HHhHl-HHHI-H hHI—II—IHM 
OOQOOsOO^^^QOOw 
W *< <! PQ PQ C^PQC 

lot^O^-hOO'*—i^í^cOt-i o • •    CSTHCOCNT^rJHfO^rfii-HCN 
I + I I I ++ I + + + 

fNfOfO^CNOsONOr^iOi^ o • • • .... . . iomvo*^i>»*-icovoio'Ooo t-HyH*—It-Ht-hCNCNHJHÎCNCO 

OOuOOO'^OrooOrOcO^'O 
HilOlOCNfO^OOCNr^THOS t-h T—( 1-0 «O «O rH Tf 
ascOOOQoOvOiOOOi^co^ I0'0i0'0i0'0v0l0'0'0v0 
+ 

OOoOCSMOI>-T-i^-iOrOOMO a  lO^t^r^rtoOOOrslfOOrH TjHto CO to TH CSI TtH 
COCOCOOOOOT-M^-IrHt-l CM <M CS 

▼H O0 co to O 00 VO co VO CN CS CS 
OO CN CO to VO to 

o J>- T-l CO CN CN CN to tH 
VO tO to VO VO 

o o O 00 r-H t-h 
VO CO VO VO 

+++ +++ ++ 

• • • • VO t''* t*h • -vOvOnh-H* rHOV-t^OO^—IOOOOCNt-HtHÍ^ 
Ov CO 00 ' to VO to 00 VO to 00 CO ^ tO vO VO to vO vO vO 

548 

s è ¿ 'S ^'O 

§1 

£ W> 

ö «ö iS is tí 

Ö 

G S K ^ o cj 
e <U J3 

13 a u o 
Clä Û 'u 2 

<u 
•u . 

<£o ; “ \C Os 
t/3 |h qj 
«i n..« ^ "H » 

2H tí £ « S 
1 to w , O <ü g 

3^: Í3 2 
Is 

^tí^Í GÆ «J a 

O íí « <u ^ > tí 

J 

rt + 
Q§ 
eS 

o o 
+++ 

,-. © TH 
+++ 

lO 00 ON —H ■—I <N to IO io 

to o ® o _ D 43 ’-i ^ a-n 
jL.ti <ud. fi 

•« o . >.-tí 
sM j> d? ^ ^-3 9 

a; <d /Tn ^ 

° slV % O __ o ^ hQ o j2 
’^'o 2^ « 
-5^ o tí •S ^ 43^ «3 

^ b« 
’S c '5 

0*2 

4i O 
•£ ß 4) T5 O C ß 

^ >H . ' <U 4-> 
<P Ë G 

o 2 2-13-2 

S tí 9* í o 3 

M 
o« 2 |2 
se^sg 

to S2 
Jl1^ 43 S o ^ M'S cj © 
ö I bfiß< 
2 0 S OlJ 'o Û, ß o M 
2 U-S ^2 

!l!i5 

I Spq ce 
J iS M « p, r> <d Æ ro O ti ^ 

fcß > l'¡£ 

^d' 

tí ?? 

o 2 c3 <U43 0 
-q ^ g 'w d <ä 

tl“ 
Is S rt to O a, o H 
U tí CO 

¿=3' 

^ c« G «3^ 

¡HCOtuoo-^CNCrOtO 
l^ss^S! 
&’drtT3Sd’-<Q.2 

13 2 
CÍ 3 

! a o 2 S g i ^>-ß cô 2 ß 
2 coM to^ S 
g 

■|g'“'s«0 - Ö 2 
.2 ^ 

îï ïm 
¡3w||-g 
(2-2 â 

S fl s 
.S5á^?.2§ 
¡2 w tí to 2 tí g Ö g « 3 M o VH tí 4) W¿J c3”43 ^ h « a « ¿-g 
sLâëi-s; _ö 4) '^’ to -i-» +j « « g 2 52 O O 4) 4) 

1e+ 
Öi d° tí •gco 'tíNi .'3 rq 

© © 
++ + + 

© © 
++ + + 

Tt< tO vo 00 T-< O T-1 •>-' *-H CN Ti* UO LO to to 

'VrO tí tí 

jX! 
; bo tí 

Mi 
¡ 

tí „ 
“oo 

I—I Os 
£e 
s^¿ 

ni 
>h"C1 co 
’i^i 
° g tí 
2-a 

• »H C/) ■ ^ 

m 4J tí fcG 
■sií 

ü •O <o > 
^•s -o Jr «J 
<t2 « 

I. tí bfl 
° g *s °o R ja CO tO ” 

IH 

© American Astronomical Society Provided by the NASA Astrophysics Data System 



19
63

A
pJ

. 
. .

13
7 

. .
 5

47
P 

S = 
<u M <ü * ’-rt *-> <ü XI 

a (73 

$ 

•s 

Sî* 
u 
lO CM 

00 00 *0 On í>» O vO •»—i CM co J>- t-( ro 
d d d d d d d 
++I++++ 

OiO©JMVOvOt".0\eMt^vOt>» cOtHcOOtH'OcocmloOOCN 
© © © d © © d © d © © d 

I + + + + 

O\©t^^OsCM00©TÎ< COt-I'«—l’—'©'<—ICNCO00 
©TH©©©©©©© 

O CM 00 iO CO 00 CM On’^h0nlO00On'^©tH’OlO'O 00 On CM iO i-i On © © Ov NO NO »O rf iO 00 00 CO co 
i-i © © d 

rfOOONOOcONONONOrf -   ' LO CM CM CM i—( CM iO i-H On © © On 
i-! d © © © d © d © d d © © © d r-î © d d © © © 
+ • + 

»O CO CO ^ On w lO CO 1-H LO 1—I 1—' i-H00NOcOcOCM00iHvOl>.i-U^ CM © CM CO CO £''* *>• 00 00 00 CM © CO © © CO i-l vO LO LO CM On CM i-t CO NO T* 
© On On On © On i—( i-Ii-ItH©©©t-h©On i © On © © On 

$ § Ph 

rH »- 
O I HH 1 

M I—i . hH I—1 I I—I H-l .. * I“I il—II—!►—il—liritj^OarN °9l—IH-II—II—II—II—II—l ^t-HhH0? 
nO CM nO Tt< nO nO co CM ^ CO nO no ptHpI-lilHptH[i|Pi|ii|pUiWPQfiHpt| 

rn ^ r-^ .. 
a â m ^ ü lo Q M 

Tt1 CM O CM CO i—l '^ín<ípqpq<< 

w M 
LO TH 

S o* 
s 
U 

-o »c> 
I—I I—I HH H-I I”1 j=ri 

-ai 
cà ö 

-ai 
,>0 -C» •sH- Qhh HH HH HH HH 

00 On 00 T-f CM NO a-CO »OOOONÍ^OO-rHONOOoOOOC^NOacM^^CMONOOTÍHON WpqW^CpqfePiHfePHfefefnPuPQPQPHCJHfe^PxH Spn C < < PQ W < C 

©©rfli-iONOí—lonO©Oni-ICOOn©lOcOÎ^’^|nOloOnCMi-iOn’^OOcOOOi-I 
■NOLOTHCOCOONt^í^-t^LOONWCO©CMNOOONO’rHt-»COi-HCOi-li-lt^ONÍ^CM 
  I + I I I I I I++I I I I I 

COt^*COONLOOOi-HiHNOí^ONCO’^COLOTf'©COOO CM i—t CM CM CO 00 ON 00 -t'-> 
©i-INOLOiHCMNOÎ^ONOOCOCO^OOOOOCOONCOCMLOi-Ht^lOCOi-H^CM^© cOcococOr^'rftr^i^TtiT^iONONONOLOLOi^’^LO'OLO'ONOt^t^t^NONONOOO 

NO*'-NOONNO*>'f^OOOO!-HCO!-HrJ1lONOOO^t—CMTt<ONCMCOt'^-t''--t'’*NO©NOi'^ 
C0©001>-LO00cOÇMTfl00TÎ<00©j^rtiCMON©©t^ON rfi LO tJh CO LO CM lo i—l LO CM LO ^ CO CMr^OOi-Hi^CMcOrf rH LO CO CO rH LO 'T* 

NOrfCOONOONOLOOOí-1-H© O LO NO LO LO --- 
+ 

io CM 1-H 00 © rflLO CM On 00 LO CM CO rH io On CM CO CO CM CM CM CO rH rH CM rH CM CM CO CO CO CM CM CM CO 
+ 

OONO©©©NOrtLCMrH©OONOOONOrHNOCOONCOLOONCO^iHCMCO©NOCMÎ^ 
O0 d CO © LO © On 00 CM CO nO CM CM -t— 00 On © iH CM 00 On CO nO nO CM CM Ht ^ r-H CM LO CM CO co ^ LO LO iH CM CM co ^ ^ LO LO »O LO LO iH CM CM Tf 43 tHCMCMCMcocooOOOOOOOOnOnOnOnOnOnOnOnOnOnOnOn©©©©©©©© tH rH iH rH iH rH rH rH iH iH rH rH iH rH i—I rH CM CM CM CM CM CM CM CM 

LO rH LO © ^ NO CM «O CO O NO rfl CO NO LO NO 
:-f++ : + + + 

NO 00 i>» CO 
00 CO 
+ 

00 NO Onî^ CO co 
LO CM co co co CM 

+ + + + 

CO 
5 
On co 
+ 

00 • ^ NO NO On -t— © On 00 CM CO © iO co On iH On © tJh rHiHrHiHrHCMCMCMCOCMCMCMOOiHiHiHrHCMrHiHr^lvOTtLCMLOCMCMLO 
NOTfCOONOONOLOOOí^rH©iHlOCMiHOO©’^TÍ<LOCMONOOtOCMCOiHlOON NOLONOLOLOiHiHrHiHCMCOCOCMCMCMCOrHi—ICMIHCMCMCOCOCOCMCMCMCO 

549 

© American Astronomical Society Provided by the NASA Astrophysics Data System 



19
63

A
pJ

. 
. .

13
7 

. .
 5

47
P 

550 PETER PESCH Vol. 137 

the Cassegrain spectrograph of the 82-inch reflector. The dispersion is 86 A/mm at Hô. 
All spectra were taken on Eastman 103a-O emulsion, widened 0.5 mm, and developed 
under identical physical conditions. Since the spectrograms were taken before the photo- 
metric observations, exposure times were based on the photographic magnitudes given in 
the catalogue; this procedure proved to be entirely satisfactory. Standard stars of the 
MK system (Johnson and Morgan 1953) were observed on nights of bad seeing. Most of 
the stars selected from L.S. II were observed, but spectra were obtained for only three of 
the stars selected from L.S. I. 

The photometric observations were made with the 36-inch reflector, using a conven- 
tional photometer containing a refrigerated 1P21 photomultiplier cell and the recom- 
mended filters (Johnson and Morgan 1951) for the U, B, V system (Johnson and Morgan 
1953). Mean values of the extinction were used in the reductions. Approximately thirty 
standards were observed each night, and these were used to transform the observations 
to the t/, B, V system. The standard stars were selected from the list of Johnson and 
Harris (1954) and included six of the ten primary standards. All stars were observed at 
least twice, and the majority were observed three or four times. Most of the stars selected 
from both catalogues were observed, with the exception of a few for which identification 
was unusually difficult. 

RESULTS 

The results are presented in Table 1. Columns 1 through 6 list, respectively, the num- 
ber assigned in L.S. I or L.S. II, BD designation, if any, right ascension and declination 
for 1950, and galactic longitude and latitude on the new system (Blaauw, Gum, Pawsey, 
and Westerhout 1960) for the same epoch. Column 7 gives the catalogue spectral type, 
while column 8 contains the MK type assigned by the author. When a range of types is 
given, this does not indicate higher accuracy but rather uncertainty due to faintness of 
the spectrogram or shortage of standards or both. Columns 9,10, and 11, respectively, 
list the magnitude V and the colors (B — V) and (U — B). Remarks are given in column 
12. An asterisk in this column refers to a footnote at the end of the table. 

CONCLUSIONS 

A comparison of columns 7 and 8 of Table 1 shows a systematic difference in the as- 
signed luminosity classes for the stars from L.S. II in the sense that the catalogue 
luminosity classes are too bright. Most of these stars are of spectral types A and F and 
are rather faint. This discrepancy points out the errors which could arise if the catalogues 
were used for anything but finding lists for luminous stars. 

The identification of three shell stars among the catalogue stars means that this type 
of star is indistinguishable from high-luminosity early-type stars on the objective-prism 
plates; and the observed frequency—3 out of 24 stars for which slit spectra were taken— 
suggests that such stars may be relatively plentiful in the catalogues. However, for two 
of these stars, Ha was seen in emission, which was a warning that the assigned spectral 
type might be in error. 

It is a pleasure to thank Drs. W. W. Morgan and W. A. Hiltner for making possible 
this investigation through their generous disposition of the excellent observational facili- 
ties at McDonald Observatory. The author is further indebted to Dr. W. W. Morgan for 
assistance in classifying the three shell stars. The author wishes to acknowledge support 
from the National Science Foundation under grant G15062 to the Warner and Swasey 
Observatory. 
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