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proportional to the logarithm of the number of im-
pulses.

The detector of channel 1 was located inside the
block PG-1-C and it only recorded high energy elec-
trons and protons (see Table 1). The photograph of
the uncovered blocks PG-1-C and PG-1-B is shown in
Fig. 2 (Plate 1).

Measurements

During the flight of the satellite Intercosmos 3 the
telemetric system transmitted to Earth more than one
thousand hours of information from the PG-1 ap-
paratus. The results of the measurements will be
published elsewhere. The present paper only gives as
an example of typical results obtained during more
than one orbit of the satellite (on 25. 8. 1970). These
results are shown in Figure 3. The corresponding
geographical coordinates and the height of the satellite
are also shown in Figure 3. The rapid intensity varia-
tions of the recorded particles are caused by the
rotation of the unstabilized satellite in space in which
the anisotropy of the recorded particles is in evidence.
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A statistical study of magnetic stars reveals that their mean rotational velocities do not depend on their
magnetic field strengths. Also that stars with low magnetic field strengths are mostly Mn stars and those
with high field strengths are mostly Cr-Sr stars.

Maznumusie 36e3061. CTAaTECTAYECKOE HCCICIOBAaHAE MATHUTHBIX 3BE3]] MOKA3HIBAET, YTO MX CPEIHSAA Bpalma-

TeJbHAsk CKOPOCTh HE 3aBHCHT OT HANPSHKEHHOCTH MX MAarHUTHOrO mouisi. ITOKa3bBaeTcs Takxke, YTO 3BE3IBI

¢ HeOONBIION HANPSKEHHOCTHIO MATHHTHOTO HOJIS IPHHAIUIEXKAT Yalie Bcero kK Mn THIy, TOr[a-Kak 3BE3/bl
¢ 6oNBIION HAIPSXKEHHOCTHIO B OOJILIIMHCTBE CiTydyaes Cr—Sr THIA.

Introduction

Two processes viz., the dynamo-effect and the
battery-effect are generally invoked to explain the
magnetic fields in stars. If the former, a direct relation
should then exist between the rotational velocity and
the strength of the magnetic field. Until recently, suf-
ficient data about rotational velocities was not avail-
able to support one or the other of these alternatives.

Assuming a random distribution for i (0° < i < 90°),
an analysis of the data now available on vsin i and
H, of the magnetic stars does not indicate any rela-
tionship between these two prameters. With the help
of the same data, we have tried to study if the abun-
dance peculiarity of a magnetic star depends on its
field strength in any way and find that manganese stars
generally have low field strengths.
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Table I

Vol. 23 (1972), No. 5

A list of magnetic stars for which the rotational velocities are known. Abundance peculiarities are given where available.
(The references are in paranthese.)

Sr. Max |H,| vsin i .
No. Name HD (in gaus;) (in km/s¢d) Abundance peculiarity
1. a Lyr 172167 30(14) 0(2)
2. o Tau 29139 30(14) 20(2)
3. o CMa 48915 38(14) 0(2)
4. o And 358 80(14) 50(2) Hg-Mn (10)
5. B Gem 62509 110(14) 15(2)
6. B Ori 34085 130(14) 37(2)
7. 22374 140(3) 7(11) Cr-Sr (10)
8. 15 Vul 189849 143(4) 20(2) Am (4)
9. n’ Boo 129174 190(3) 0(2) Mn-Hg (10)
10. v Cyg 194093 200(14) 4(2)
11. 112 Her 174933 200(6) 23(2) Mn-Hg (10, 13)
12. 51 Sgr 184552 230(3) 0(2) Am(10)
13. HR 4816 110066 300(4) 6(11) Sr—Cr-Eu (10)
14. v Ori B 37043 300(5) 119(2)
15. u Lep 33904 325(3) 0(2) Hg-Mn (10)
16. v CrB 143807 340(3) 10(2) Hg-Mn (10, 1)
17. HR 4072 89822 340(3) 18(2) Hg-Mn (10, 1)
18. 25354 380(3) 18(11) Sr-Cr-Eu (10)
19. v Vir N 110379 390(3) 23(2) Non-peculiar (8)
20. 45 Leo 90569 400(3) 13(11) Cr-Sr (10)
21. 68 Tau 27962 400(3) 18(2) Intermediate (1, 3)
22. 16 Ori 33254 42003) 25(2) Am (1)
23. 10 Aql 176232 440(3) 6(11) Sr—Cr (10)
24. v Cnc 77350 470(3) '33(2) 4012 (10)
25. 46 Dra 173524 500(6) 20(2) Hg-Mn (10)
26. 37807 500(5) 35(2)
27. 41 Eri 27376 500(6) 40(2) Mn--Hg (13)
28. 191742 510(3) 6(11) Cr-Sr-Eu (10)
29. 110073 580(3) 25(2) Mn (1)
30. 21 Aql 179761 950(3) 0(2) Non-peculiar (8)
31. 22 Ori 35039 600(5) 21(2)
32. % CnC 78316 640(3) 11(2) Hg-Mn (10, 1)
33. 216533 650(3) 7(11) Sr-Cr (10)
34. 0’ Mic 203006 650(3) 51(2) Cr-Sr-Eu (10, 1)
35. B Scl 221507 660(3) 25(2) Hg-Mn (10)
36. 196502 700(3) 8(11) Cr-Sr-Eu (10)
37. 192913 670(3) 14(11) Si 4012 (10)
38. HR 7058 173650 700(3) 16(11) Sr—Cr-Si (10)
39. 41 Tau 24823 700(3) 211D Si 4012 4077 (10)
40. HR 1886 36959 700(5) 50(2)
41. 2453 710(3) 6(11) Sr—Cr-Eu (10)
42. 115708 740(3) 13(11) Sr-Cr-Eu (10)
43, 3 Hya 72968 740(3) 16(11) Sr—Cr (10)
44. 8441 750(3) 6(11) Sr—Cr-Eu (10)
45. 42616 840(3) 23(11) Cr-Sr-Eu (10)
46. v Equ 201601 880(3) 13(2) Intermediate (7, 10)
47. 165474 900(3) 6(11) Sr—Cr-Eu (10)
48. HR 465 9996 990(3) 6(11) Cr-Eu (10)
49. HR 4854 111133 990(3) 10(11) Sr-Cr-Eu (10)
50: HR 1217 24712 1000(3) 6(11) Sr-Cr-Eu (10)
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Table I (continued)

Sr. Max |H,| vsini A
No. Name HD (in galus:) (in km/sec) Abundance peculiarity
51. HR 4369 98088 1000(3) 25(11) Sr-Cr (10)

52. HR 1820 35912 1000(5) 58(2)

53. BCrB 137909 1020(3) 28(2) Intermediate (7, 10)
54. HR 710 15144 1080(3) 13(11) Sr-Cr (10)

55. 135297 1110(3) 20(11) Sr—Cr (10)

56. 137949 1120(3) 10(1D) Sr—Cr-Eu (10)

57. 17 Com A 108662 1150(3) 34(2) Cr-Sr-Eu (10)

58. 43 Cas 10221 1200(3) 30(2) Si-Cr (10)

59. 11187 1250(3) 15(11) Si-Cr (10)

60. 36629 1300(5) 30(2)

61. 37058 1300(5) 30(2)

62. 126515 1310(3) 6(11) Cr-Sr (10)

63. p Lib 130559 1310(3) 38(2) Sr-Cr (10)

64. 21 Per 18296 1350(3) 0(2) Si-Eu-Sr~Cr (10)
65. 52 Her 152107 1430(3) 49(2) Sr—Cr (10)

66. HR 6326 153882 1440(3) 26(11) Cr-Sr (10, 1)

67. 49 Cnc 74521 1450(3) 19(11) Si~Cr (10)

68. HR 7575 188041 1470(3) 4(11) Sr—Cr-Eu (10)

69. o? CVa 112413 1600(3) 24(11) Si-Hg-Cr-Eu (10)
70. 78 Vir 118022 1680(3) 10(11) Sr-Cr (10)

71. HR 7552 187474 1870(3) 0(2) Cr-Eu (10)

72. 192678 2000(3) 6(11) Cr (10)

73. 71866 2000(3) 17(11) Sr-Cr-Eu (10)

74. CS Vir 125248 2100(3) 57(2) Eu-Cr (10)

75. 50169 2120(3) 10(11) Sr—Cr (10)

76. 10783 2200(3) 15(12) Cr-Sr (10)

77. 53 Cam 65339 5390(3) 20(11)

78. HR 5597 133029 3270(3) 20(11) Si-Cr (10)

79. 32633 5870(3) 23(11) Si-Cr (10)

80. 215441 34400(3) 6(11) Si (10)

Analysis of the data

Out of a hundred stars for which information on
their magnetic field strengths is known (Cameron,
1967; Conti, 1969, 1970a, b; Severny, 1970), for eighty
of them the values of v sin i are now available (Boyar-
chuk and Kopylov, 1964; Preston and Stepien, 1968;
Preston, 1971). These are listed in Table I, along with
their abundance peculiarities (Babcock, 1958; Jaschek
and Jaschek, 1958, 1967; Osawa, 1965; Searle and
Sargent, 1967).

For these stars a plot between max ]Hel, the maxi-
mum modulus of the effective magnetic field strength,
and vsini is given in Fig. 1. In the range of 0 to
1500G (gauss) for the parameter max |H,|, the sample
size is large enough to enable subdivision into six
smaller groups, each corresponding to a range of 250G
in max |H,|. Beyond 1500G and upto 2200G, there are
only eight stars — relatively a meagre data for an

interval of this size — and only four more stars be-
tween 2200G and 34400G. Consequently, no grouping
has been done beyond 1500G. In each range the mean
v sin i and the number of stars with various abundance
peculiarities are given in Table II.

We have also plotted in Fig. 1, the mean v sin i for
each of the groups against the corresponding mean
max |H,| (cf. Table II). An inspection of this figure
does not reveal any significant relationship between
the two parameters. The most one can say is that

possibly vsin i increases from about 15km/sec to

approximately 21 km/sec as max |H,| increases from 0
to 1000G. Beyond this limit, even this small apparent
relationship is not maintained. Overall, we are in-
clined to infer that there is no significant relationship
between the rotational velocities and the surface mag-
netic fields of the rotating magnetic stars and that the
mean value of vsin i for all magnetic stars is around
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20 km/sec corresponding to a mean value of v of ap- Again Table II shows that apparently the Mn stars
proximately 31 km/sec. This seems to indicate that do not have magnetic field strengths in excess of 700G,
the magnetic fields in stars are not the result of a whereas the Cr-Sr stars have a significant start from

dynamo-effect. a value of around 400G and extend right upto the end.
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Fig. 1. A plot between max |H,| and v sin i of magnetic stars. The curve joining the circles with filled dots indicates the run
of max |H,| against v sin i.

Table 11

The number of stars with various abundance peculiarities in each range of max |H,| together with the corresponding values of

max |H,| and v sin i. (The stars HD 37043, HD 133029, HD 65339, HD 32633 and HD 215441 have been omitted from this table,
as well as from Fig. 1 due to their abnormal values of one of the parameters considered).

Abundance peculiarity
RangI;IoT max |H,| vsini
max el | (in gauss) | (in km/sec) . ‘ Inter- Non- Un-
(in gauss) Cr-Si Cr-Sr Cr-Eu Mn | Am mediate | peculiar | known Total
0— 250 130 15 — 1 — 3 — — 61 12
250— 500 410 19 — 4 1 5 1 1* 1 1 14
500— 750 660 16 2 9 — 3 — — 1 2 17
750— 1000 950 21 — 5 1 — — 1** — 1 8
1000— 1250 1130 21 2 4 — — - 1**+ — — 7
1250— 1500 1370 22 2 5 — — — — — 2 9
1500—2200 1950 20 1 4 3 — — — — — 8
Totals: 7 32 5 11 3 3 2 12 75
1t HD 48915 tends to be an Am star (Kohl, 1964). ** HD 201601 is given as a Sr—Cr-Eu star (Osawa, 1965).
* HD 27962 is more Am-like (Cameron, 1967). *** HD 137909 is given as a Eu-Sr—Cr star (Osawa, 1965).
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The range upto 400G can be taken to consist mainly
of Mn stars, the range 400 to 700G being a mixture
of Mn and Cr-Sr stars, with the Mn stars showing
a preference for lower values and the others for higher
values. The range beyond 700G seems to be the domain
of Cr-Sr stars.

With the help of these groupings, the abundance
peculiarities of those magnetic stars about which
these details are not known, can perhaps be estimated.
Thus the six stars in the range below 250G, whose
peculiarities are not known, could mostly be Mn
stars, or perhaps Am stars. Likewise, the two stars
of unknown peculiarity in the range 600 to 700G are
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The total numbers /4(AB) of a given molecule AB in a column extending between T = 0 to 7 = 3-00 have
been calculated for various phases @ of light variations in n Aql for the molecules CO, CN, C,, OH, NH and
CH. At all phases, the log I5(AB) values decrease in the order CO, OH, CH, NH, CN and C,.
Consideration of log I;(AB) — & curves shows that the amplitude of the curves, the extent of the hump
at @ = 0-15, the slopes of the ascending and descending branches and the phase interval [between the in-
stants on two sides of the minimum phase, at which log I3(AB) is less by 0-5 than the value of log Iz(AB)
at the minimum phase] decrease in the order of decreasing dissociation energy of the molecule, i.e., CO,
CN, C,, OH, NH and CH.

It is found that higher dissociation energy molecules form in higher layers at all phases and that for all the
molecules considered, the average geometrical depth of formation progressively shifts towards deeper layers
as one proceeds from maximum phase to minimum phase of light variation in the star. Finally the dissocia-
tion equilibrium abundances of molecular species closely follow the shape of the light curve including its
asymmetry and hump and that the abundances of higher dissociation energy molecules reflect this corre-
spondence better.

Mosexyaot 6 | Aql. Berauciens: noymsie yacna I;(AB) narmnoit Monekynsl AB B CTon6me, 3aKIF0YEHHOM MEXIY
7= 0mn 7= 3,00 ma pasHpix a3 m3menenms 6mecka n Aql @ monekyn CO, CN, C,, OH, NH u CH. [nsa
Becex a3 3pavenns log Ip(AB) ymerbpImaroTcs B crenyromeM nopsaxe: CO, OH, CH, NH, CN u C,.
PaccmoTtpenre KpHBBIX 10g I[5(AB) — & ImOKa3pIBa€T, YTO BCE BENMYHHLI B CKOOKax (AMILUTHTYObl KPHBBIX,
permarHa rop6a npa @ = 0,15, rpalMeHTH! BOCXOASIIHAX M HUCXOIAIIAX BETBEH, a TAKXKe HATEpBaI $ha3bl MEXIY
MOMEHTaMH, IO 06EHX CTOPOHAX OT MHHMMYMa, IIpH KOTOpEIX l0g I5(AB) Menpme Ha 0,5, 9eM 3HAYEHHE B MH-
HAMYME) YMEHBIIAIOTCS C YMEHBIIEHAEM SHEPTHH JUCCOLHAIAN MOJIEKYJIbI, & UMEHHO B CJIEIYIOLIEM HOPSIKE:
CO, CN, C,, OH, NH z CH.

Haiineno, 9T0 MOJEKyJIbI C BEICOKOM SHEprueil JUCCOIMALMM NpH BCeX (ha3ax ob6pa3yroTcs B BBICOKHX CIOSX
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