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Abstract.

On the bask of analyss of origind publicatiors and our own measuremersta Cata

logue of magnetc chemicaly peculia (CP) uppa main-sequene stars has been established The
sampk includes 211 magnete CP stars with magnetc fields rangirg from hundred of gaus to
dozers of kilogauss for 49 of them the surfae magnetc field (B) has been measurd from the

Zeema splitting.

1. Introduction

Magnetk fields of stars were discovere by Babcod
in 1947 More than 50 years ago he found the Zeeman
effed in the spectr of the Ap sta 78 Vir. Many thou
sard magnetc measuremerst of differert type stars
made from young Herbig Ae/Be and T Tau stars to
magnetc white dwarfs at the final stage of evolution
have been made eve since

The measuremerst shov that magnetisn is a
wide-spred phenomenn amorg stars As arule, dif-
ferert types of bursts explosiors and othe instabili-
ties are connecte with magnetc fields.

Unfortunately magnete field measuremerstare a
very involved problem For example even the moden
techniqle often fails to dete¢ magnetc fields (even
very strong of complex topology.

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

That is why, the detectimn of complex structue
magnetc fields (of the type of sola spoty was im-
possible

Fortunately chemicaly peculia stas haw or-
dered mainly dipolar, very reliably measurabd mag
netic fields. The simple configuration of their mag
netic fieldsleads to Zeeman shifts (very rarely to mag
netic splitting) of lines as a whole, while in the cae
of complex non-dipola magnete field one need to
study the fine structue of line profiles Resuls of
Babcocks measuremerstare presentd in his famows
cataloge (Babcock 1958)

Since the magnetc field value in CP starsis abou
a few kilogauss (which correspod to a Zeema split-
ting of abou 0.1-02 A) only specta of narrow-line
stars can be measurd for detection of magnetc fields.

The accurag of measuremerstis highly dependen
on the line width and therefoe magnetc field mea
suremens of fast-rotatig CP stars (with vsini > 40
km/s) were impossible

Photoelectré Balmer-line magnetometesr were
first used by Landstre¢in 1970 He measurd circular
polarizatian in the wings of hydrogen lines. A Balme
magnetomete was effectivey usel in searchig for
magnetisn of fast-rotatig stars hot helium-stromy
and helium-we& stars magnetc white dwarfs where
photographé technique would not be usel becausg
of the smal numbe of broal lines in their spectra

The resuls of magnete measuremerstfrom 1953
to 198 were collected by Didelon (1983)

Zeeman observatios of CP stars provide dired
evidene of magnetc fields, independentt of any
models Various assumptios hawe certainy to be
made when constructig magnetc field configuratin
modek and field mapping

New digital techniques reticors and then CCD
detectos permit study the line profiles with a high
S/N ratio and a high spectr& resolution This made
it possibk to stat studying magnetc field com
plex structue (for example Robinson 1980) Many
new magnete stars havwe been discovered especialy
amorg cod stars

The situation with magnete field measuremerst
of CP stars has also undergor essentih changes
the use of CCD permits studying not only avera@
parametes of lines (equivalet width, radid veloc
ity, Zeema shift), but, using the analyss of inten
sity and polarizatian profiles also simultaneos map
ping of chemicd compositim and magnetc field on
the surfae of CP stars and looking for connectim
bertween them Separa¢ attemps of doing this work
were macde earlie (for example Khokhlova 1983)
but it is at the presen time that the work has be
come extensive and coordinated
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A secom importart achievemetin the study of
CP stars is due to Hipparca results Recenty the
Hipparca satellite has measurd parallaxe of mog of
the magnetc CP stars This permits reliable distance
and as a result accurae absolue parametes and
reliable spatid distribution of magnetc CP stars in
our Galax to be found

Magnetc field observatios are still extremey
rare tens of thousand of stars againg afew hundrel
magnetc stars are known to havwe measurd radid
velocities

2. Catalogue
2.1. Fraction of CP stars

A Generh cataloge of Ap and Am stars which con
tains almog 6700 stars has been completa by Ren
s et al. (1991a) a databas for 31% Ap stals was
describel by Rensm et al. (1991b)

The numbe of CP stars is essentia) highe than
the numbe of magnetc stars More than 90% of
known CP stars have neva been observel with a Zee
men analyzer mog of them are faint CP staris and
for their measuremerstone has to reques time on the
world's largeg telescopes

It can commony be found in the literature that
CP stars accoun for 10-15 % of main sequene stars
of the sanme spectra clas (e.g see Khokhlovg 1983)

The Hipparces tean (Gome et al, 1998 in-
formed that amorg stars brighte than 75 mag one
can find 2578 normd main-sequenestars and 467 dif-
ferent chemicaly peculia stars in the spectrd range
B5-F5 in the Hipparca catalogue Thus we can cal
culae a fraction as 467/(25®8 + 467) = 153 %.

We hawe enoud sufficient evidene to be certan
that all chemicaly peculia stars brighter than 75
mag hawe been properly classified becaug all bright
stais hawe been analyzea using specta obtaina with
a reasonabl high spectr& resolution We can also
concluce that the Hipparco data have practically not
change the fraction of CP stars

2.2. Catalogue of magnetic CP stars

The lag publishal cataloge of magnetc measure
mens (Didelon, 1983 contairs information for abou
140 magnetc chemicaly peculia stars Mainly it con
siss of Babcocks cataloge (1958 of magnetc mea
suremerdg and also photoelectr¢ magneté measure
mens of Landstre¢ and his co-authors

However during the last 15 yeais new data have
been taken by observatios with new digital devices
and mary new magnete CP stars of the main se
guene hawe been discovered

Becaug Didelons cataloge has becone out
dated our purpo% is to sele¢ from origina papes all
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possibk information abou magnetc measuremerst
of CP stars to make a new list of magnetc CP stars
and to condud a complex study of the stars from this
list.

We hawe collectel abou 1000 magnetc mea
suremens of differert type main-sequene stars (pub-
lished and our own). Taking into account unpublishel
resuls or ones availabk in the inaccessibd publica
tions, we estimat that 20000 magnete measuremerst
of abou 300 CP and 200 normd stars hawe been
made

Most of them hawe been made by H. Babcock
G. Prestm and his co-authors J.Landstree and his
co-authors G. Mathys with his co-authos and by
the SAO group with the 6 m telescog of Russia
Acadeny of Sciences

Observatios of mog stars yield “zero-field' re-
sults practicaly all normd stars (for example Land
street 1982 and a large fraction of chemicaly pecu
liar stars do not shov magnetc fields larger than the
typical accuray of measuremerst (100-3®M G). For
very bright narrow-line CP stars the accuray is es
sentialy better, since the standad error ¢ is abou a
few dozen gauss

Publicaticn of all measuremerst from our cata
logue is too difficult becaus of the large body of col-
lected data Now we are making the first step only: we
preset anew sampk of magnetc CP stars We hawe
included in our list only such stars which havwe bee
found to be magnetc by the authows of the originad
publications

On the bass of all collected data we havwe made
a sampk of 211 magnett chemicaly peculia stars
with reliably measurd magnetc fields. We presen
the sta HD/BD number information abou the lon-
gitudind field (B) extrema surfae magnetc field
(B.), numbe of measuremerst [n] and reference in
Table 1.

3. Conclusion

Thus we hawe found 211 magnett CP stars Surfae
magnete field (B) estimata are availabk for only 49
of them Mgnetic field data for the reg of the stars
(162 of our sampk hawe been obtaineal from measur
ing the longitudind componens (B) alone

For some stars the longitudind magnete field
(B) magnitude derived from data of different auw
thors are dramaticaly different Since the aim of this
first pape from a series of papes to appea is to make
availabk a list of magnetc CP stars (a detaile anal
ysis of magnetc fields and other parametes of stars
is expectel to be made later on), we hawe decide to
postpore the discussion of the differences and tabu
late hereh only the extrene B, values

A sufficiently large numbe (over 10) of measure
ment of B, hawe been made for 79 magnetc CP stars
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Table 1: Magnetic chemically peculiar stars

B, [n] B, [n] References
HD/BD extrema (G) B. (G) B,
HID 965 - - 4400 6 126
HD 2453 ~1000/-300 6 3700 8 1,126,127
HD 3980 ~1200/+1300 8 - - 77, 83
HD 4778 —1100/+1400 22 - - 1, 1056
HD 5737 —400/+500 23 - - 92,109,127
BD +40.175 A  --3400/-2020 5 18000 5 128, 131
BD +40.175 B +780/+2660 5 - - 131
HD 6532 —517 1 strong - 127
HD 8441 —700/+400 14 - - 1
HD 8855 ~600/+270 2 - - 99
HD 9996 —1700/+400 >30 4800 11 1,21,26,91,126
HD 10783 —100/+1800 23 - - 1, 7,42
HD 11187 ~T0/+1200 7 - -1
HD 11503 —900/+410 17 - - 79
HD 12288 ~3100/-200 20 7900 20 126, 133, 137
HD 12447 -510/+430 21 - - 79
HD 12767 —230/4290 8 - - 79
HD 14437 ~2000/-800 26 7700 17 86, 99,126,130,133,137
HD 15089 -65/+350 4 . .19
HD 15144 —1100/-530 >35 - - 1,88
HD 18078 - - 3800 5 126, 138
HD 18296 —1000/+1350 >20 - - 1, 9,79,104
HD 19332 ~350/4380 11 - -7
HD 19918 —848 1 - - 127
HD 21590 —100/+1600 3 - - 99
HD 21699 < 500 ? - - 100
HD 22316 -2200/4-600 >20 - - 138,142
HD 22470 —1100/+1200 11 - - 92
HD 22920 +200/+400 5 - - 92, 127
HD 24155 -440/+1660 6 - - 114
HD 24712 +200/+1600 >30 2600 7 34,76,111,129
HD 25267 —345/-15 7 - - 79
HD 25354 —350/-20 4 - - 1
HD 25823 ~100/+1200 20 - - 1, 37
HD 27309 ~1200/—-200 5 - - 79, 99
HD 28843 —500/+250 5 - - 92
HD 29578 - - 2700 9 126
HD 30466 +1800/4+2200 >5 - - 1, 99
HD 32633 —5700/4+3500 >40 - - 1, 5,79,97,111
HD 33904 -170/4+325 5 - - 1,79
HD 34452 —300/+1000 20 - - 79, 99, 114
HD 35298 ~2800/+2900 5 - - 85
HD 35456 —300/+1080 6 - - 85
HD 35502 —2200/-100 6 - - 85
HD 36313 —1500/—-1100 6 - - 85
HD 36429 -840/ +160 5 - - 856
HD 36485 —3700/—-1900 T - - 101,127
HD 36526 —980/+ 3480 6 - - 8
HD 36540 —400/+1000 4 - - 85
HD 36629 —1300/+1100 7 - - 90
HD 36668 —1590/+1320 6 - - 85
HD 36916 —640/—615 2 - - 82,902
HD 37017 ~2300/-300 >30 - - 69,72,101



Table 1: Magnetic chemically peculiar stars (continued)

B, [n] B, [n] References
HD/BD extrema (G) B, (G) B,
HD 37058  —800/+10007 > 8 - - 92, 127
HD 37140 —1050/+400 6 - - 85
HD 37210 —760/—400 4 - - 85
HD 37479 —1600/+3500 14 - - 101
HD 37642  —2980/+2700 6 - - 85
HD 37776  —2000/+1000 >50 80000 =50 72,98,112,123,136
HD 40312 —240/+360 18 - - 79
HD 42616  —440/-840 4 - -
HD 47103  —4000/-3000 11 17500 7 119,128
HD 49333 —800/+800 8 - - 92, 114
HD 49606 -770/-100 >10 - - 89, 114
HD 49976  —2000/+2200 >20 - - 1,25,51,52
HD 50169 +700/+2000 7 5000 13 1,126
HD 51418 —200/4750 10 - - 41
HD 54118  --1600/+1600 7 - - 114
HD 55719  -1040/+42100 >10 6500 29 54,126,127
HD 58260  +2000/+2600 10 - - 72, 101
HD 59435 - - 3200 19 126,132
HD 61468 ? - 7300 4 126
HD 62140  -2200/+3200 >20 - - 25, 46
HD 63843 - - 11500 1 128
HD 64486 ~1300/+600 6 - - 25, 114
HD 64740 —-870/+530 18 - - 72, 101
HD 65333  —5400/+4200 =>100 12800 >30 1,2,14,30,47,35,40,60,
62,70,78,105,126,138
HD 66522  ~80/+1030 4 - T
HD 68351 —50/+210 3 - - 1, 114
HD 70331 -2800 1 12400 31 126,127
HD 71866 -2000/4-2000 > 100 - - 1,22
HD 72968 —700/+500 >30 2800 ? 1,18,25,50
HD 73340 —2300/-900 5 - - 114
HD 74521  —200/+1400 15 - - L, 111, 114
HD 75445 - - 3000 9 126
HD 78316 —640/+460 > 20 - - 1,11
HD 79158 —1200/+800 > 25 - - 92, 116
HD 81009 ~100/+2500 > 50 8400 39 25,126, 139
HD 83368 —800/+800 13 - - 93, 111, 127
HD 86592 - - 16000 2 128
HD 89822 —290/+340 5 - - 1,24,43,79
HD 90044 —800/+700 6 - - 114
HD 90569 —230/+400 16 - - 1,53
HD 92664 —1300/-100 18 ~ - 82, 114
HD 93507  +1600/+2600 2 7200 28 126, 127
HD 94660  ~3300/-2100 8 6200 17 114, 126, 127
HD 96446  —2100/-1100 20 - - 72,101, 111
HD 96707 —3900/+800 20 - - 25, 124
HD 98088  —1200/+41000 >20 - - 1, 39
HD 101065 —2200/-2300 3 - - 55
HD 103192  —250/-100 5 - - 114
HD 103498  —630/+250 5 - - 99
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Table 1: Magnetic chemically peculiar stars {continued)

B, [n] By [n] References
HD/BD extrema (G} B, (G) B,
HD 108651  —200/+4-560 5 - - 1, 25
HD 108662 —1150/+550 >30 - - 1,11,
HD 108945 +20/+-440 3 - - 79
HD 109026  +140/+470 5 - .9
HD 110066 —55/4-300 5 4100 4 1,126
HD 111133  -1500/-500 >20 - - 1,32, 86, 9%
HD 112185 —50/+150 >30 - - 75, 87, 141
HD 112381 —3700/-3100 3 - - 114
HD 112413 -1400/+1600 >100 - - 1,15,16,17,57,60,65,70,
71,75,78,96,111,138
HD 115708  —1500/+900 13 - - 1, 120
HD 116114 —1900 1 5900 18 126, 127
HD 116458 —2200/-1300 17 4600 15 90,126,127
HD 118022 —1800/-200 >20 - - 1,8,71,79
HD 119027 - - 3100 12 126
HD 118213 -500/+41200 >50 - - 94, 95
HD 119419 -4200/+1800 31 - - 102,111, 114, 127
HD 120198 —13007/+200 9 - - 79, 99
HD 122532  -900/+900 24 - - 102, 111, 114
HD 124224  —437/+811 14 - - 79
HD 125248 2500742860 a0 - - 1,2,10,79, 111, 127
HD 125823  --440/4+370 19 - - 49, 92
HD 126515 -—2000/+42000 50 12300 20 1,23,25,111,126,127
HD 128898 —400/0 7 - - 79, 111,127
HD 130559 —1300/-—200 7 - - 1
HD 133029 +1300/+3300 30 - - 1,33,58,64,79
HD 133652 —2100/+700 8 - - 114
HD 133880 —4400/+1920 12 - - 108
HD 134214  ~600/-200 2 3100 26 126, 127
HD 134793  -530/+450 5 - - 1
HD 135297 —1100 1 - - 1
HD 137193  +230/+970 4 - - 102
HD 137389 - 2 - - 25, 114
HD 137509 —1200/+2200 17 strong - 111, 114, 127
HD 137909 —900/+1000 >100 5500 32 1,6,19,22,36,56,59,60,
68,71,79, 96,110,111,138
HD 137949  +980/+41920 14 4600 13 1,25,126,127
HD 140160 —1840/+760 ? - - 90
HD 140728  —400/4+400 5 - - 79, 86,99, 114
HD 142070 - ? 4900 22 126
HD 142301 —4100/-+1600 ? - - 74, 92
HD 142884 950 3 - - 82
HD 142990 -2500/4600 14 - - 92,114
HD 143473 +4200/45100 4 - - 111, 114
HD 143699 —250/-50 4 - - 92
HD 143807  —340/+80 6 - -1
HD 144334 —1400/+500 12 - - 92
HD 144661 —-400/+1100 5 - - 92
HD 144837 +2000 1 5000 26 126, 127
HD 145501 —1480/-1190 4 - - 92
HD 146001 —200/+1300 5 - - 92
HD 147010 —4500/-2500 21 - - 82, 86,99,102,111,127,138
HD 148112 ~250/~90 9 - - 79
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Table 1: Magnetic chemically peculiar stars (continued)

B, [n] B, [n] References
HD/BD extrema (G) B, (Q) B,
HD 148199 —0900/+1450 13 - - 102, 114
HD 148330 —600/+200 15 - - 140
HD 148898 —170/+4370 4 - - 79
HD 148911 —2100/+450 6 - - 25
HD 150562 - - 4800 7 126
HD 151525 {-) 2 - - 1
HD 151565 —3700/-550 8 - - 114
HD 152107 +500/+2000 >al - - 1, 79, 80, 107
HD 153882  -1800/+3100 >40 - - 1,28, 111, 127, 138
HD 318107 +1980 1 14300 32 126,127
HD 164258 —400/+1100 5 - - 99
HD 164429 —640 1 - - 114
HD 165474 —100/4900 3 6500 23 1,111, 126, 127
HD 166473  —2200/-2000 3 7700 23 126,127
HD 168733 —1000/—400 17 - - 48, 111, 127
HD 170060 —180/+640 ? 79 .
HD 170397 —-650/+870 10 - - 79, 114
HD 170973 —400/+1000 4 - - 111,114
HD 171586 —7407 1 - - 1
HD 173650 —-500/+700 >20 - - i
HD 174933 ~500/+1550 ? - - 50
HD 175362  —-5000/+7000 >30 28000 est 63,81,92, 101, 111, 127
HD 176232 —315/4440 6 - - I, 127
HD 177517 ~600/+200 3 - - 79
HD 177765 - - 3400 - 126
HD 179761 ~590/+170 4 - - 1
HD 183339  —1600/+1800 5 - - 100
HD 184905  war(+/-) 2% - -1
HD 184927  —1200/+43000 27 - - 100, 134
HD 187474  —-1800/+1800 15 5000 28 126, 127
HD 188041 —200/+1500 25 3600 15 1,13, 20,111, 126, 127
HD 190073 +120 2 - - 1
HD 191742 ~900/-200 3 - - 1
HD 192678  +1000/+1800 >20 4700 34 86,99, 121, 126
HD 192913 —670/+380 5 - - 1
HD 196178 ~1500/—-700 9 - - 79
HD 196502 —700/-200 >20 - - 1,4
HD 335238 —1300 1 8700 16 126, 127
HD 200177 —-1960/+300 4 - - 85, 99
HD 200311  —1800/+1800 >25 B600 28 126, 135
HD 201601 —1100/4600 >100 3800 >50 1,5,6,29,30,40,45,66,
73,79,126,127,138
HD 203006 —650 1 - - 1
HD 205087 —200/+800 ] - - 99, 114
HD 208095 —100007 1 - - 25
HD 208217 - - B0OO 31 126
HD 209515 —270/+560 4 - - 79
HD 213918 > 1000 3 - - 82
HD 215038 —3000 2 - - 1
HD 215441 +10000/+20000 >50 34000 >80 3, 12,35,38,67,84,113
HD 216018  -+1200/+1300 3 5600 18 126, 127
HD 216533 —1000/+100 3 - - 1, 61
HD 217833  —5500/-20007 17 - - 100, 115



Table 1: Magnetic chemically peculiar stars {continued}

B, In] By [n] References
HD/BD extrema ((3) B, (G) B,
HD 220825 —400/+200 4 - - 1,79
HD 221006 +410/+390 3 - - 114
HD 221394 —-1490/--1100 4 - - 99
HD 221568 1000 2 138
HD 223640 {(—) ? - - 1
HD 224801  +4250/+2200 2 - - 1
References to Table 1
1 - Babcock 1958 50 - Hensberge De Loore, 1974
2 - Adam, 1966 51 - Pilachowsk et al., 1974
3 - Babcock 1960 52 - Maitzen Albrecht 197
4 - Babcock 1963 53 - Bonsack 1976(3
5 - Preston Stepien 1968(3 54 - Bonsack 1976 (b)
6 - Preston Sturch 1967 55 - Wolff, Hagen 1976
7 - Preston Stepien 1968(h 56 - Bona, Vaughan 197
8 - Preston 196 (a) 57 - Borra, Landstreet 1977
9 - Preston 1969(H 58 - Bonsack 1977(3
10 - Hockey, 1969 59 - Borra, Vaughan 1977
11 - Presto et al,, 1960 60 - Glagolevskj et al., 1977
12 - Preston 1969(9 61 - Floquet 1977
13 - Wolff, 1969(3 62 - Landstreet Borra, 1977
14 - Preston 1969(9 63 - Wolff, Wolff, 1976
15 - Cohen et al., 196 64 - Bonsack 1977(H
16 - Pyper, 1960 65 - Borra, Vaughan 1978
17 - Kodairg Unno, 1969 66 - Schoiz 1978
18 - Steinitz Pyper, 1969 67 - Borra, Landstreet 1978
19 - Preston 1969(¢9 68 - Freeman 1978
20 - Wolff, 1969(h 69 - Landstreet 1978
21 - Preston Wolff, 1970 70 - Glagolevskj et al., 1978
22 - Wolff, Wolff, 1970 71 - Wolff, 1978
23 - Preston 197 72 - Borra, Landstreet 197
24 - Conti, 197 73 - Scholz 19
25 - Heuvé van den 1971 74 - Landstree et al,, 197
26 - Preston 1971 75 - Glagolevskj et al., 19
27 - Ewans Elste 1971 76 - Bonsack 197
28 - Hockey 1971 77 - Maitzen et al., 1980
29 - Steinitz, Pyper, 1971(9 78 - Romanyuk 1980
30 - Schoiz 1971 (a) 79 - Borra, Landstreet 1980
31 - Schoiz 1971(bh 80 - Wolff, Preston 1978
32 - Wolff, Wolff, 1971 81 - Hensler 1978
33 - Steinitz Pyper, 1971 (b) 82 - Brown et al,, 1981
34 - Preston 1972 83 - Wood, Albrecht 1981
35 - Kemp, Wolstencroff 1973 84 - Glagolevskj et al., 1981
36 - Borra, Dworetsky 1973 85 - Borra, 1981
37 - Wolff, 1973 86 - Glagolevskj et al., 19& (a)
38 - Adelman 1974 87 - Glagolevskj et al., 198 (b)
39 - Hensberge 1974 88 - Bonsack 1981
40 - Bonsack Pilachowskj1974 89 - Chunakowa et al., 1981
41 - Jones et al,, 1974 90 - Didelon, 1983
42 - Borra, 1974 91 - Schoiz 1983
43 - Oetken Orwert, 1973 92 - Borra et al.,, 1983
44 - Severwy et al., 1974 93 - Thompson 1983
45 - Schoiz 197 94 - Glagolevskj et al., 1984
46 - Bonsak et al., 1974 95 - Mikulasek et al., 1984
47 - Huchrg 1972 96 - Romanyuk 194
48 - Jones Wolff, 1974 97 - Renson 1984
49 - Wolff, Morrison, 1974 98 - Thompsm and Landstreet 198&%



99 - Glagolevskj et al., 1986

100 - Chunakowa and Glagolevskij 198

101 - Bohlende et al., 1987
102 - Thompsm et al., 1987
103 - Romanyuk 198

104 - Glagolevskj et al., 1987
105 - Glagolevskj et al., 1983
106 - Bohlender 1989

107 - Gerth 1990

108 - Landstreet 1990

109 - Shoer et al., 199

110 - Romanyuk 1991

111 - Mathys 1991

112 - Kopylova and Romanyuk 199
113 - Elkin, 199

114 - Bohlende et al., 1998
115 - Elkin, 19%

116 - Bohlender 199

117- Bychkov et al., 1992
118 - Romanyk et al., 19%
119 - Elkin, Wade 19%

120 - Wade et al.,, 19% (a)

21 of which are slow rotators with more than 10 sur
face magnetc field estimates For thes 21 stars reli-
able magnete¢ field modek can be constructed

The numbe of starsis certainl very smal to com
ply with the requiremeng for observationh data
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