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McLaughlin(1948)M i XX

McLaughlin, Dean B. The orbit of v Persei.

The spectrum of this star is composite gGo
and A2. Only the K line is measurable in the
A-type spectrum. Large relative displacements
of the two spectra were observed in 1932 and
1947.' Velocities of both stars were measured on
34 Michigan plates and were combined with 22
published velocities of the G star in 1897 to 1911
(Lick, Bonn and Columbus plates). Orbital ele-
ments are as follows:

Period 5350 days

¥ + 2.5 km/sec

Kq 12.7 km/sec Ka 21.9 km/sec

e 0.72

wG 344° WA 164°

T JD 2432263 = 1947 March 18-19

agsini 6.44 X 10® km aa sin ¢ 11.1 X 10% km
ma sind 1 4.720 masin®t 2,740

The spectrum of the G-type star is that of a
normal giant, with no indication of c-character.

The values of m sin® 7 suggest that 7 = 9o°. The
masses are then very similar to those of Capella A
and Sirius A. Assuming luminosities equal to
those stars, the combined absolute magnitude is
M = —o0.45 and the parallax 07020. The semi-
major axis of the orbit of the G star is 07086.
An astrometric orbit should therefore be observ-
able in yellow light with negligible interference
from the A star. At apastron in 1954 the separa-
tion of the two stars should be about 0%4.

1. Ap. J. 88, 358, 1938; Harv. Announcement Card No. 795,

1947.

Observatory, University of Michigan,
Ann Arbor, Mich.

AJ(1948), Vol.53, p.200
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CAUrE Z2DNVAINA

Table 1.1 Members of the class of £ Aur Stars

System Altcrnative Spectral Vv Orbital ¢ Total Eclipse depth 3
designation Lype (my) period eclipse AV AB AU
(mag.) (days) (days) (mag.) (mag.) (mag.)
[T Aur | HD320689 K41lb+B5V 38 972 0.38 37 0.15 0.55 1.95
31 Cyg V695 Cyg K41b + B3-4 38 3784 0.21 61 0.10 0.41 1.48
32Cyg V1488 Cyg KSIb+B6V 4.0 1148 0.30 Grazing 0.05 0.21 1.06
VV Cep HD 208816 M2 lab + BO-2 49 7430 0.35 233 0.05: 0.40 192
22 Vaul QS Vul G71b-11+B8.SV 5.2 249 0.0 8 0.05 0.13 0.35
HR 6902 V2291 Oph G911b + B85 IV 5.7 385.0 0.31 38 0.19 0.44 1.06
HR 2554 V415 Car G71I+AlV 44 195.3 0.0 Partial 0.06 0.08 0.16
t Per ADS 2022 G811+ A4V 4.0 1516 0.73 Partial 0.16 0.30 0.45
y Per ADS 2324 G811+ ALV 29 5328 0.79 73 0.28 0.54 0.88
HD223971 | V413And | GTHI+F2lm| 66 501 00 <l 0.41 0.64 085
Notes: (1) Bennett ¢t al. (1996). (2 .‘Elm_nnd'ﬂa'l'l'l‘?‘)-t) (1) Bumashcv and Burnasheva (2011). (4) Saitd et al. (1980); photometry affected by int

variability. (5) Griffin et al. (1993). (6) Griffin et al. (1995). (7) Brown et al. (2001). (8) Griffin et al. (1992). (9) Griffin (1991b). (10) Unpublished

R.E.Giriffin(2015)&k Y
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GlantS Of EC'IpSEI » IARTOD TA—~Ny hELUVITAI32ZFRRITD
: \— K72/(—
The { Aurigae ‘ =

Stars and Other

¥ 14,061 £D 3 sk

Binary Systems

EFN'\SEBITTFELRZER | BEOEFZER ¢ |E8
5/22 €A ICEEBITTRICIE. SN517 B 49 ALIAIC [RESE] =l
BESZE] ZBRUTENEEELTLEZL (BRATZ 3. AmazonT 54 A
£=EB(3EN)

2015/5/30 ETHEHRAERZ2015QEEKRF



[EtR 1 EE ELTDy Per

REKE ED#FEZAE
TES
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ARYY LT B ETER A
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+F . RATILITFEED

AR #R£R AlWilson(19414)

l——» E [-0."05— Popper and McAlister(1987)& V)

N

F1G. 4. Astrometric observations of ¥ Per. Dots: GSU/CHARA. obser-
vations; light circles: other speckle observations; plus: Wilson’s (1941)
visual observation. The curve is from solution (1) of Table IV. The
upper branch is for the interval preceding apastron passages. The large
cross represents the primary (cooler) component.
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F16. 1.—Sectional diagram of the Cambridge 36-inch c0118 reflector and radial-velocity spectrometer
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Figure 2. This orbit solution yields ¢ = m;/m2 = 1.56, with m; = 3.9 Mg and m2 = 2.5 M.

(I am grateful for R.F. Griffin’s assistance and advice in running his orbit programme.)
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Gamma Persei Eclipsed! — SKY

R. F. Griffin, Cambridge Observatories, England & TELESCUPE

HE FIRST eclipsing binary star ever

discovered was 2nd-magnitude Beta
Persei, better known as Algol. Three
hundred vears later it remains the bright-
est star whose eclipses are detectable with
the naked eye. The second-brightest such
star has recently been discovered. Its iden-
tity? Coincidentally enough, 3rd-magni-
tude Gamma Persei!

It may seem amazing that eclipses in
such a bright star should have escaped
notice until now. The main reason is that
they happen very rarely. Whereas Algol
has an eclipse every 2.87 days, the next
eclipse of Gamma Persei will oceur in
April, 2005. But the star will then be in
conjunction with the Sun, so the next
observable event will not come until No-
vember, 2019,

Although the eclipse has only recently
been seen, its discovery has been brewing
for nearly a century. During that time the
contributions of several people have com-
bined to make a typical piece of scientific
detective work.

THE GAMMA PERSEI SYSTEM

Gamma Per is a composite-spectrum
binary: a cool, giant primary star in orbit
with a hot, main-sequence secondary.

JUNE 1991 $2.95

'l'.:izllvl:iurriI K line GﬂIIIII'lﬂ. PETSEi CalciuT H line

- Partial eclipse

i

= -:Tuf!al eclipse

I I 1 |
3920 3930 3840 3350 3'9;5ﬂ 3970 3880
WAVELENGTH (angsiroms)

Small portions of three high-resolution spectrograms of the binary star Gamma Persei,
made in violet light with the coudé spectrograph at the 200-inch reflector on Palomar
Mountain, Top: The caleium K absorption line has a sharper core than the H line. This
core comes from the hotter star. Middle: With much of the hot star’s light gone, the broad
K line of the cool star is more easily seen, though the core due to the hot star is still there,
Bottom: Now only the cool star is seen, and the K and H lines appear much the same. All
the lines in the spectrum exhibit increased apparent contrast thanks to the disappearance
of the veiling spectrum of the hot star.

The develrapment of speckle mtartera tunately the actual date remained uncer-
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look. The spectrum of the hot component
was greatly weakened! The eclipse had
begun, and indeed the partial phase was
well advanced!

I rushed to the data room to spread the
news, still hardly believing it myself,
While I was there, Osamu Ohshima —
one of about 15 amateur photoelectric
photometrists whom | had alerted to the
likelihood of the event — telephoned
from Japan to report that the star was
well into eclipse. It was his first interna-
tional call, and I think he was as excited
to make it as I was to receive it! Later the
same night my wife telephoned to say that
astronomer Klaus-Peter Schroder had
called from Puimichel in France to rF:part
the start of the eclipse.

The next morning the eclipse was obvi-
ously total. The partial phase had been
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[. INTRODUCTION
In September 1990 the binary-star system 7y Persei was seen by about a dozen
people to go into eclipse when one of its components occulted the other.
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Magnitudes of the 7y Per System and of its Component Stars

¥ B U (B-v) (U-B)

Total system (observed, out of eclipse) 2.93 3.63 4.08 0.70 0.45
Adopted difference from v Per (comp. star) 1.010 1.052 1.07

Measured depth of eclipse 0.28 0.54 0.88:
Primary (observed alone, in total eclipse) 3.21 4.17 4.96: 0.96 0.79:
Secondary (system minus primary) 4.54 4.65 4.72: 0.11 0.07:
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A SEER B & SEER B DY 5 93 HhV B Z & (R E.Griffin, 2007)

Photometric model for v Per

Object My (B-V) (U-B)

m  omom Hipparcos|Z&k AR EM 5

Primary (~G8 II-11I) —1.27  0.96 0.79

Secondary (~A11V) 4006 011  0.07 78.6+4.3/:\—t4
Combined —1.55  0.70 0.45 .
A \ \
v Per (observed) —1.55 0.70 0.45 _)ﬁ‘ﬁﬁ%%&h 1/)75 é
+0.12

0%

Figure 4. Again the spectrum of the early-A star m v Per is in red; in black is the spectrum of
6 Leo (A2 1V), which has been blurred by 40 km s~' to mimic the line-widths in the v Per star.
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