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A b s t r a c t . On the basis of analysis of original publications and our own measurements a Cata-
logue of magnetic chemically peculiar (CP) upper main-sequence stars has been established. The 
sample includes 211 magnetic CP stars with magnetic fields ranging from hundreds of gauss to 
dozens of kilogauss, for 49 of them the surface magnetic field (BS) has been measured from the 
Zeeman splitting. 

1. Introduction 

Magnetic fields of stars were discovered by Babcock 
in 1947. More than 50 years ago he found the Zeeman 
effect in the spectra of the Ap star 78 Vir . Many thou-
sand magnetic measurements of different type stars 
made from young Herbig Ae/Be and T Tau stars to 
magnetic white dwarfs at the final stage of evolution 
have been made ever since. 

The measurements show that magnetism is a 
wide-spread phenomenon among stars. As a rule, dif-
ferent types of bursts, explosions and other instabili-
ties are connected with magnetic fields. 

Unfortunately, magnetic field measurements are a 
very involved problem. For example, even the modern 
technique often fails to detect magnetic fields (even 
very strong) of complex topology. 

From the late 40s to the middle 80s mainly photo-
graphic Zeeman spectra were analyzed, their low S/N 
ratio (20-30) did not permit fine analysis of line pro-
files, especially studying distribution of circular and 
linear polarization over the line profile. 

That is why, the detection of complex structure 
magnetic fields (of the type of solar spots) was im-
possible. 

Fortunately, chemically peculiar stars have or-
dered, mainly dipolar, very reliably measurable mag-
netic fields. The simple configuration of their mag-
netic fields leads to Zeeman shifts (very rarely to mag-
netic splitting) of lines as a whole, while in the case 
of complex non-dipolar magnetic field one needs to 
study the fine structure of line profiles. Results of 
Babcock's measurements are presented in his famous 
catalogue (Babcock, 1958). 

Since the magnetic field value in CP stars is about 
a few kilogauss (which correspond to a Zeeman split-
ting of about 0.1-0.2 A) only spectra of narrow-line 
stars can be measured for detection of magnetic fields. 

The accuracy of measurements is highly dependent 
on the line width and therefore magnetic field mea-
surements of fast-rotating CP stars (with vsini > 40 
km/s) were impossible. 

Photoelectric Balmer-line magnetometers were 
first used by Landstreet in 1970. He measured circular 
polarization in the wings of hydrogen lines. A Balmer 
magnetometer was effectively used in searching for 
magnetism of fast-rotating stars, hot helium-strong 
and helium-weak stars, magnetic white dwarfs, where 
photographic techniques would not be used because 
of the small number of broad lines in their spectra. 

The results of magnetic measurements from 1958 
to 1982 were collected by Didelon (1983). 

Zeeman observations of CP stars provide direct 
evidence of magnetic fields, independently of any 
models. Various assumptions have certainly to be 
made when constructing magnetic field configuration 
models and field mapping. 

New digital techniques: reticons and then CCD 
detectors permit study the line profiles with a high 
S/N ratio and a high spectral resolution. This made 
i t possible to start studying magnetic field com-
plex structure (for example, Robinson, 1980). Many 
new magnetic stars have been discovered, especially 
among cool stars. 

The situation with magnetic f ield measurements 
of CP stars has also undergone essential changes: 
the use of CCD permits studying not only average 
parameters of lines (equivalent width, radial veloc-
ity, Zeeman shift), but, using the analysis of inten-
sity and polarization profiles, also simultaneous map-
ping of chemical composition and magnetic field on 
the surface of CP stars and looking for connection 
bertween them. Separate at tempts of doing this work 
were made earlier (for example, Khokhlova, 1983), 
but i t is at the present t ime that the work has be-
come extensive and coordinated. 
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A second important achievement in the study of 
CP stars is due to Hipparcos results. Recently the 
Hipparcos satellite has measured parallaxes of most of 
the magnetic CP stars. This permits reliable distances 
and, as a result, accurate absolute parameters and 
reliable spatial distribution of magnetic CP stars in 
our Galaxy to be found. 

Magnetic field observations are still extremely 
rare: tens of thousands of stars against a few hundred 
magnetic stars are known to have measured radial 
velocities. 

2. Catalogue 

2.1. Fraction of CP s tars 

A General catalogue of Ap and Am stars, which con-
tains almost 6700 stars, has been completed by Ren-
son et al. (1991a), a database for 3195 Ap stars was 
described by Renson et al. (1991b). 

The number of CP stars is essentially higher than 
the number of magnetic stars. More than 90% of 
known CP stars have never been observed with a Zee-
man analyzer; most of them are faint CP stars and 
for their measurements one has to request t ime on the 
world's largest telescopes. 

I t can commonly be found in the l i terature that 
CP stars account for 10-15 % of main sequence stars 
of the same spectral class (e.g. see Khokhlova, 1983). 

The Hipparcos team (Gomes et al., 1998) in-
formed that among stars brighter than 7.5 mag one 
can find 2578 normal main-sequence stars and 467 dif-
ferent chemically peculiar stars in the spectral range 
B5-F5 in the Hipparcos catalogue. Thus we can cal-
culate a fraction as 467/(2578 + 467) = 15.3 %. 

We have enough sufficient evidence to be certain 
that all chemically peculiar stars brighter than 7.5 
mag have been properly classified because all bright 
stars have been analyzed using spectra obtained with 
a reasonably high spectral resolution. We can also 
conclude that the Hipparcos data have practically not 
changed the fraction of CP stars. 

2.2. Cata logue o f m a g n e t i c CP stars 

The last published catalogue of magnetic measure-
ments (Didelon, 1983) contains information for about 
140 magnetic chemically peculiar stars. Mainly it con-
sists of Babcock's catalogue (1958) of magnetic mea-
surements and also photoelectric magnetic measure-
ments of Landstreet and his co-authors. 

However, during the last 15 years new data have 
been taken by observations with new digital devices 
and many new magnetic CP stars of the main se-
quence have been discovered. 

Because Didelon's catalogue has become out-
dated, our purpose is to select from original papers all 

possible information about magnetic measurements 
of CP stars, to make a new list of magnetic CP stars 
and to conduct a complex study of the stars from this 
list. 

We have collected about 10000 magnetic mea-
surements of different type main-sequence stars (pub-
lished and our own). Taking into account unpublished 
results or ones available in the inaccessible publica-
tions, we estimate that 20000 magnetic measurements 
of about 300 CP and 200 normal stars have been 
made. 

Most of them have been made by H. Babcock, 
G. Preston and his co-authors, J.Landstreet and his 
co-authors, G. Mathys with his co-authors and by 
the SAO group with the 6 m telescope of Russian 
Academy of Sciences. 

Observations of most stars yield "zero-field" re-
sults: practically all normal stars (for example, Land-
street, 1982) and a large fraction of chemically pecu-
liar stars do not show magnetic fields larger than the 
typical accuracy of measurements (100-300 G). For 
very bright narrow-line CP stars the accuracy is es-
sentially better, since the standard error is about a 
few dozen gauss. 

Publication of all measurements from our cata-
logue is too difficul t because of the large body of col-
lected data. Now we are making the first step only: we 
present a new sample of magnetic CP stars. We have 
included in our list only such stars, which have been 
found to be magnetic by the authors of the original 
publications. 

On the basis of all collected da ta we have made 
a sample of 211 magnetic chemically peculiar stars 
wit h reliably measured magnetic fields. We present 
the star HD/BD number, information about the lon-
gitudinal field (Be) extrema, surface magnetic field 
(B S ) , number of measurements [n] and references in 
Table 1. 

3. Conclusion 

Thus we have found 211 magnetic CP stars. Surface 
magnetic field (BS) estimates are available for only 49 
of them. Mgnetic field da ta for the rest of the stars 
(162) of our sample have been obtained from measur-
ing the longitudinal components (Be) alone. 

For some stars the longitudinal magnetic field 
(Be) magnitudes derived from da ta of different au-
thors are dramatically different. Since the aim of this 
first paper from a series of papers to appear is to make 
available a list of magnetic CP stars (a detailed anal-
ysis of magnetic fields and other parameters of stars 
i s expected to be made later on), we have decided to 
postpone the discussion of the differences and tabu-
late herein only the extreme B e values. 

A sufficiently large number (over 10) of measure-
ments of B e have been made for 79 magnetic CP stars, 
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50 - Hensberge, De Loore, 1974 
51 - Pilachowski et al., 1974 
52 - Maitzen, Albrecht, 1975 
53 - Bonsack, 1976(a) 
54 - Bonsack, 1976 (b) 
55 - Wolff, Hagen, 1976 
56 - Bona, Vaughan, 1976 
57 - Borra, Landstreet, 1977 
58 - Bonsack, 1977(a) 
59 - Borra, Vaughan, 1977 
60 - Glagolevskij et al., 1977 
61 - Floquet, 1977 
62 - Landstreet, Borra, 1977 
63 - Wolff, Wolff, 1976 
64 - Bonsack, 1977(b) 
65 - Borra, Vaughan, 1978 
66 - Schoiz, 1978 
67 - Borra, Landstreet, 1978 
68 - Freeman, 1978 
69 - Landstreet, 1978 
70 - Glagolevskij et al., 1978 
71 - Wolff, 1978 
72 - Borra, Landstreet, 1979 
73 - Scholz, 1979 
74 - Landstreet et al., 1979 
75 - Glagolevskij et al., 1979 
76 - Bonsack, 1979 
77 - Maitzen et al., 1980 
78 - Romanyuk, 1980 
79 - Borra, Landstreet, 1980 
80 - Wolff, Preston, 1978 
81 - Hensler, 1978 
82 - Brown et al., 1981 
83 - Wood, Albrecht, 1981 
84 - Glagolevskij et al., 1981 
85 - Borra, 1981 
86 - Glagolevskij et al., 1982 (a) 
87 - Glagolevskij et al., 1982 (b) 
88 - Bonsack, 1981 
89 - Chunakova et al., 1981 
90 - Didelon, 1983 
91 - Schoiz, 1983 
92 - Borra et al., 1983 
93 - Thompson, 1983 
94 - Glagolevskij et al., 1984 
95 - Mikulasek et al., 1984 
96 - Romanyuk, 1984 
97 - Renson, 1984 
98 - Thompson and Landstreet, 1985 

References to Table 1 
1 - Babcock, 1958 
2 - Adam, 1965 
3 - Babcock, 1960 
4 - Babcock, 1963 
5 - Preston, Stepien, 1968(a) 
6 - Preston, Sturch, 1967 
7 - Preston, Stepien, 1968(b) 
8 - Preston, 1969 (a) 
9 - Preston, 1969(b) 
10 - Hockey, 1969 
11 - Preston et al., 1969 
12 - Preston, 1969(c) 
13 - Wolff, 1969(a) 
14 - Preston, 1969(d) 
15 - Cohen et al., 1969 
16 - Pyper, 1969 
17 - Kodaira, Unno, 1969 
18 - Steinitz, Pyper, 1969 
19 - Preston, 1969(e) 
20 - Wolff, 1969(b) 
21 - Preston, Wolff, 1970 
22 - Wolff, Wolff, 1970 
23 - Preston, 1970 
24 - Conti, 1970 
25 - Heuvel van den, 1971 
26 - Preston, 1971 
27 - Ewans, Elste, 1971 
28 - Hockey, 1971 
29 - Steinitz, Pyper, 1971(a) 
30 - Schoiz, 1971 (a) 
31 - Schoiz, 1971(b) 
32 - Wolff, Wolff, 1971 
33 - Steinitz, Pyper, 1971 (b) 
34 - Preston, 1972 
35 - Kemp, Wolstencroft, 1973 
36 - Borra, Dworetsky, 1973 
37 - Wolff, 1973 
38 - Adelman, 1974 
39 - Hensberge, 1974 
40 - Bonsack, Pilachowski, 1974 
41 - Jones et al., 1974 
42 - Borra, 1974 
43 - Oetken, Orwert, 1973 
44 - Severny et al., 1974 
45 - Schoiz, 1975 
46 - Bonsack et al., 1974 
47 - Huchra, 1972 
48 - Jones, Wolff, 1974 
49 - Wolff, Morrison, 1974 
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99 - Glagolevskij et al., 1985 
100 - Chunakova and Glagolevskij, 1985 
101 - Bohlender et al., 1987 
102 - Thompson et al., 1987 
103 - Romanyuk, 1986 
104 - Glagolevskij et al., 1987 
105 - Glagolevskij et al., 1988 
106 - Bohlender, 1989 
107 - Gerth, 1990 
108 - Landstreet, 1990 
109 - Shore et al., 1990 
110 - Romanyuk, 1991 
111 - Mathys, 1991 
112 - Kopylova and Romanyuk, 1992 
113 - Elkin, 1992 
114 - Bohlender et al., 1993 
115 - Elkin, 1994 
116 - Bohlender, 1994 
117- Bychkov et al., 1992 
118 - Romanyuk et al., 1995 
119 - Elkin, Wade, 1996 
120 - Wade et al., 1996 (a) 

121 - Wade et al., 1996 (b) 
122 - Glagolevskij et al., 1995 
123 - Romanyuk et al., 1997 
124 - Bychkov et al., 1997(a) 
125 - Bychkov et al., 1997 (b) 
126 - Mathys et al., 1997 
127 - Mathys, Hubrig, 1997 
128 - Babel, North, 1997 
129 - Leroy, 1995 
130 - Romanyuk, Kudryavtsev, 1998 
131 - Elkin, 1999 
132 - Wade et al., 1999 (a) 
133 - Romanyuk et al., 2000 
134 - Wade et al., 1997 (a) 
135 - Wade et al., 1997 (b) 
136 - Romanyuk et al., 1999 
137 - Wade et al., 2000 (a) 
138 - unpublished 
139 - Wade et al., 2000 (b) 
140 - Ziznovsky, Romanyuk, 1990 
141 - Bohlender, Landstreet, 1990 
142 - Hill , Blake, 1996 

21 of which are slow rotators with more than 10 sur-
face magnetic field estimates. For these 21 stars reli-
able magnetic field models can be constructed. 

The number of stars is certainly very small to com-
ply with the requirements for observational data. 
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