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1. STT 547 And = WDS 00057+4549AB

Orbit

2020.0 2000

0
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24000 32000

2000 3000.0

2800.0

Ephemeris for STT 547 AB (2010 to 2100)
Orbit by Pop (1996b) Period: 1550.637 years, Grade: 4
Year  PA(°) Sep(") Year PA{(°) Sep(")

2010.0 186.4 5.94 2060.0 209.9 543
2020.0 190.8 5.88 2070.0 2152 5.31
2030.0 195.3 5.79 2080.0 220.7 5.21
2040.0 199.9 5.68 2090.0 2264 5.13:
2050.0 204.8 5.56 2100.0 2323 5.0

in orbit and which are relativ se to the Solar System.
eld has attracted the
who added further faint
components to assist the astrometry of the pair. Component
C is maguitude 11.6 at 116" (distance increasing) and D is
12.65 at 110” (incr.); E is 11.8 at 58” (decr.) whilst a distant
companion F (at 254° and 328") has the same proper motion
as AB and according to Shaya & Olling [270] has a near 100%

probability of being physically connected to AB.

The large proper motion means th

attention of people such as Burnha

The Modern Era

There are two extant orbits for AB. Popovic [107] calculated
the period to be 1550.6 years whilst Kiyaeva in 2001 et al. [108]
found 509.7 years. The current USNO Sixth Orbit Catalog
prefers Popovic’s calculation. Both A and B have been found
to have variable radial velocity (up to 45 km s~! for A and 25
km s~! for B). The 10.2 magnitude star F at 254° and 327"
has common proper motion and Tokovinin [177] in the MSC
estimates a period of 169.2 kiloyears for the rotation around
AB.

‘noted. The WDS gives stars of
5 at 230°, 110”, and 11.8 at 344°, 58"

ing) 1s the similar pair BU 997, which has, on occasion,
istaken for STT 547. The magnitudes are 7.6 and 9.4
e current position is 337° and 3”.8, but the colours
ellow and blue. By chance, the last pair in the original
ulkova catalogue, STT 514, is about 4° south. The stars are
6.2 and 9.7 at 170°, 5”.1, 2015zJust 30’ WSW of 26 And is H]J
1947 (6.2, 9.8, 75°, 9”.1, 2015),/which is a long-period binary.
DR2 finds almost identical parallaxes and proper motions and
that the system is 320 light year distant.

< {
Measures

Early measure (D) 111°.4 4" 24 1876.29
(Orbit 110°.7 4".30)
Recent measure (SER) 189°.7 6".01 2016.92
(Orbit 189°.4 5”.90)
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4. GRB 34 And = WDS J00184+4401AB

Orbit binary. Tanner et al. [119] reported deep exposures in the
K band around both stars, and they revealed that there were
three stars at around K = 15, two within 12" of B and one
at 6” to A, none of which appeared to be connected to the

components of the binary. The 11th-magnitude component
\ C is also a background object and is rapidly being left behind

by GRB 34. In 1925 it was at 232°, 36” from A whilst by 2011
it was at 259°, 286"

2300.0

2400.0
2100.0

2000.0
3200.0

2600.0

Exoplanet Host?

26000

30000
28000 A planetary body was ound in 2014 [118]. Known as GJ 15
Ab, it had a 3__.;6:‘“ 14433 days and a minimum mass of
535+ 075 E

not find the

wever, Trifonov et al. [120] do
- ty; rather they see a 52 Earth-
of about 7000 days.

masses. ¥

Ephemeris for GRB 34 AB (2010 to 2100)
Orbit by PkO (2014c) Period: 1253 years, Grade: 5

Year  PA(®) Sep(") Year PA(°) Sep(")
2010.0 654 3465 2060.0 707 3149
+ 2020.0 664 34.08 2070.0 719 30. 76
2030.0 674 3348 2080.0 73.1 30.00 s that the star can be found in the same low-power field
2040.0 68.5 32.85 2090.0 744 29.20

And (STT 5) and HJ 1947 (see p.(xx). The majestic

2050.0 69.6 32.19 2100.0 758 28. ‘
ess with which the companion moves dan be seen in the

catalogue by a period which is about h CIMELLS.

( )

parallax puts it 11.62 light years away Measures 17
correspondingly large. The
starsis 146 AU. Both co - -
A is GX And and B is- . Early measure (STT) 52°.9 40".05 1860.18
R . (Orbit 53°.2 39" .87)
variation at the metres R y
¢ in,orbit discovered by Recent measure (LOC) 64°.4 34" .27 2015.92
(Orbit 66°.0 34” 31)
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Table 9.5 Physical parameters for

LCL 119 = WDS J00315-6257AC

LCL119 RA: 0031 32.69 Dec: —62 57 29.6 WDS: 1861(41)
1260 WDS: 1044(74)
 Vmagnitudes

(B — V) magnitudes

Galactic coordinates

+0.7 (DR2)

1260 (CD) B8 (Ea,Eb)

History

Nicolas-Louis de Lacaille spent a year between 1751 and
1752 surveying the southern skies from an observing site
near Cape Town in South Africa. His observations led to
the first systematic southern star catalogue, although he was
using a telescope of only 0.5-inch (13.5-mm) aperture and
866 mm focal length, with a magnification of x8 and a field
of almost 3°, Even so he was able to note a number of
bright double stars, one of which was 8 Tucanae. It was next
observed in 1826 by James Dunlop during his observations
from Parramatta in New South Wales, and it is the first entry
in his catalogue of double stars although he does acknowledge

that de Lacaille had already noted it. R. T. A. Innes, who
had started a programme of double star discovery whilst an
amateur observer in Sydney, continued to search for new
double stars when he moved to South Africa and joined the
staff of the Royal Observatory at the Cape. With the 7-inch
Merz refractor there he found a number of new pairs but as
there was no micrometer he was only able to make estimates
of position angle and separation. One of the new objects was
B' Tuc [122], which revealed itself as a rather unequal pair
separated by about 0”.7. It was also discovered independently,
and announced two years later, by Solon Bailey [248]. In
1925, using the 26.5-inch refractor at Johannesburg, W. H.
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5. Tuc=LCL 119 = WDS J00315—-6257AC

Finder Chart

5 LCL 118 (B2 Tuc)

00h 31.5m -62° 57

Orbit

period of 5.05 years to this pair, but, despite many efforts by
van den Bos and Finsen, there are times when the pair is only
marginally resolved and the orbit may be highly inclined. This
system needs speckle interferometry with large apertures.

The Modern Era

This appears to be a physical septuple as the A component is
also a spectroscopic binary. The three bright stars all appear
to be at the same distance, allowing for the large formal error
on the DR2 parallax of A2, and the whole group would appear
to be part of the moving group of young stars that forms the

B (12603

Tucana- Horologm v

33’

askgciation.

' hourhoo/

leseGpe in this beautiful mul-
) een B! and 8% (549”) makes
at between B! and 2 is ideal for
large binoculars, and the close binary

Observing an

v widening, the stars will only reach 0.6 in 2040
e starting to close again. Then there are the surpassingly
difficult double stars that form B7 and B8, neither of which

i
hagibeen seen for the last 50 years or so. At 1°.5 following B

@gﬁ COO 3, a fine binary pair of magnitudes 6.3 and 8.0 at 73°

and 2”.4 (2016) and closing slowly. Andrew James calls it ‘an
uncommonly beautiful pair’. About 8° south of COO 3 are
the bright pairs « and A2 Tuc. The star « will be dealt with
more thoroughly elsewhere (p(xx)whilst 4 is the second entry
in James Dunlop’s catalogue. It\appears to be a binary pair
with magnitudes of 6.7 and 7.4 at 82° and 20" (2013). Andrew
James notes the that primary is deel yellow and the pair looks
magnificent in binoculars or with a

Ephemeris for | 260 CD (2018 to 2036) Measures 4R
Orbit by Tok (2015c) Period: 44.73 years, Grade: 2
. Year PA(°) Sep(") Year PA(®) Sep(") - A

20180 3481 032 20280 309.1 051 LCL119 AC

2020.0 336.8 0.36 2030.0 304.3 0.54 Early measure (DUN) 174°.1 25".0 1826.50

R STy a 2gsa0 3000 0% Recent measure (ANT) ~ 168°.4  277.05  2009.71

2026.0 3144 048 2036.0 2921 0.60 )

1260 > — >»

van den Bos noted that both 8! and g* were very difficult  Early measure (I) 297°.9 0".76 1900.36
double stars: 8! (B7) had a 14th magnitude companion about (Orbit 294°.7 0”.59)
2" away whilst 8% (B8) appeared to be an almost equally bright ~ Recent measure (ANT) 15°.7 0”.25 2013.70
pair of stars separated by about 0”.15. Tokovinin assigns a  (Orbit 15°.5 0".24)
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WDS J00373-2446

BU 395 CET =

6.

A=

.6 Physical parameters for BU 395 (_aXC

Tabje 9

WDS: 270(187)

—24 46 02.1

Dec

00 37 20.68

RA

BU 395

A:6.25

V magnitudes

1450.34 mas yr—!

Radii (M)

HIP 2941

SAO 166418

Catalogues

+18.63 km s

Radial veloci

Finder Chart

History
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6. BU 395 Cet = WDS J00373—-2446

Orbit Observing and Neighbourhood

The pair BU 395 is located right on the border between Cetus
and Sculptor. It is one of the shortest-period visual binaries
which can be seen with a medium aperture. It is now closing

rapidly but will reappear for apertures of 20-cm after 2025.
Nearby are two wide pairs from the John Herschel catalogue.
The pair HJ 1991 (6.6, 9.7, 95°, 47", 2010) is 30’ away to the
SE whilst a further 30 south from here brings you to HJ 1992
(7.8, 8.9, 247°, 46", 2013). Six degrees WSW is the pair «'
and «? Sculptoris, the first of which is BU 391 (see pxx))
The magnificent spiral galaxy NGC 253 is 2°.5 to the E and
slightly S.

Yo

Measures g

0".65 1886.85

Ephemeris for BU 395 (2017 to 2026) 0".67)
Orbit by Hrt (2010a) Period: 25.02 years, Grade: 1 0".76 2015.91
Year  PA(") Sep(") Year PA(") Sep(") 0".76)

2017.0 1154 0.69 2022.0 237.3 0.13
2018.0 1184 0.60 2023.0 273.0 0.28
2019.0 1228 0.48 2024.0 2834 043
2020.0 130.8 0.33 2025.0 289.0 0.52
2021.0 1546 Q.17 2026.0 293.3 0.56;
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8. 36 And = STF 73 = WDS J0550+2338AB

Orbit

this is a high-velocity star. The star AB has been suspected of
variability and is catalogued as NSV 343.

\9’(!2;
Observing and Neighbourhood - v

CI have measured this beauﬁ-ﬁﬂ—%air for over 25 years.
In 1991 it was found at 289°.5, 0”.68 but it is now becoming

(About 1° N preceding the V = 4.4 magnitude star n And,
there is a beautiful pair of yellow stars, 36 And, which is clearly
resolved in 15-cm, and forms a resolution test for 10-cm.JThe
separation will continue to ease for several decades to come.

the pairs /! Psc (STF 88), 65 Psc (STF

F 46). The pair ¢! Psc is a bright wide pair

Within four degrees aj
61), and 55 Psc (53 '

e 159° (2016). The primary is an

Ephemeris for STF 73 AB (2015 to 2060)
Orbit by Mut (2016b) Period: 167.5135 years, Grade: 2

Year

2015.0
2020.0
2025.0
2030.0
2035.0

PA(®) Sep(")

329.2
334.5
339.4
344.0
348.4

1.12
1.18
1.22
1.26
1.28

Year

2040.0
2045.0
2050.0
2055.0
2060.0

PA()
352.7
357.0
1.4
5.9
10.7

L tw1dest separatlon (2017)inal4.4

Sep(")

1.29
1.28
126 4
123 |
1.19
in PA 192° (2014). The spectral types are K3 and F3 and

appear yellowish to several observers including Smyth

The Hipparcos catalogue puts the ’
of 124 light years but, with a rela

Measures

Early measure (STF) 307°.8 0".85 1832.14
(Orbit 307°.6  07.89)

Recent measure (ARY) 330°.2 1”7.08 2015.50
(Orbit 329°.8 17.08)

&) Trentlose THESE Centenc=

@

much easier, and is just resolvable with 10-cm at present)

@



9. B PHE = SLR 1 = WDS J01061—-4643AB

Table 9.9 Physical parameters for g Phe

SLR1 RA: 01 06 05.10 Dec: —46 43 06.4 WDS: 883(85)

V' magnitudes B: 4.19

A:4.10

A: G8III

Galactic coordinates

History Finder Chart

During one of his sweep g SLR 1 (B Phe)

a very faint companiop

PHOENIX .
as ‘a mere blot’. From occa

separation, both of which haveé eased since, we know that
this is a background star. In 1891 R. BsBellors [131] at Sydney
Observatory found that f8 itself wasia close, equal, double with
separation about 0”.9. The stars slowly widened over the next
few decades and attracted occasional measurements but the in . .
brightness has clearly created problems, even for experienced
micrometrists with substantial apertures, and thus measures

of separation could differ significantly. -

The Modern Era S " .

In 2002 RWA and colleagues Andreas Alzner and Elliott
Horch [310] wrote a paper which highlighted five southern — B

binaries of interest, of which SLR 1 was one. An orbit b o ‘ \
i i o 7~ RefaeE e
Andreas Alzner using all the available data found a period of ok ot
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9. 8 Phe = SLR 1 = WDS J01061—4643AB

Orbit

Ephemeris for SLR 1 AB (2015 to 2060)
Orbit by Ary (2015b) Period: 170.7 years, Grade: 3

Year  PA(°) Sep(") Year  PA(°) Sep(")
2015.0 88.9 0.56 2040.0 434
2020.0 746 0.67 2045.0 384

2025.0 64.1 0.76 2050.0 33.9
2030.0 559 0.85 2055.0 29.8
2035.0 49.2 0.93 2060.0 26.1

until 2008 and in 2015 Alzner revised the orbit to 170.7 years.
The total mass of the system was 5 Mg and, assuming the stars
are similar in all aspects, then they are G8 giants. Interpolating
the orbit back by one revolution we see that in 1833 the stars
were also at their closest, fully explaining why John Herschel
failed to see them. The system # Phe is not included in DR2.

pove
Observing and ’Ngjghbﬂu‘ﬂfoﬁ/

The @ﬁﬂ; is a bright naked-eye star about 12° NW of
Achernar. It should be resolvable in 25-30-cm aperture and

will continue to widen for about another 80 years. The widest
separation, 1”.38, comgs in 2100. Another binary pair (SLR 2)
can be found in the’ sanie field some 25’ E. It was found by
e ni 891 as B (7.1, 8.7, 180°, 17.3,

scovery. Nine degrees due S of

24° 4 0”.92 1892.93
23°.3 17.25)
83°.8 0".70 2016.69
83°.5 0".60)
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12. « Tuc = HJ 3423/l 27 = WDS J01158—-6853AB/CD

Finder Chart Orbit for JH 3423 AB
12 HJ 3423 /127 (K Tuc) 24000
- 2500.0
HYDRUS | = | e TUCANA
° | ° - 8P 23000

| 2o ®
2200.0
2600.0

2700.0

L1¢]

" {47 Tuc) s
L. NGC104\ S

01h 15.8m -68° 53'

REflACE Fpel cH@,CJ
The Modern Era~

The two pairs, which are 319" apart, are physically li

¥AB (2010 to 2100)
od: 857.0 years, Grade: 5
Year PA(") Sep(")

2060.0 3014 484
2070.0 2979 4.83
. 2080.0 2943 4.82
3085 4.89 2090.0 290.7 4.82
2050.0 305.0 4.86 2100.0 287.2 4.83

- they have almost identical parallaxes and similag
motions. Two spectra, taken earlier this century :
apart, showed the radial velocity of AB varying by
30 kms™1, but no conﬁrming measurem

The relatively large forma
supports this notion of the

This is spectacular quadruple for the small telescope. A 15-
cm at about x 200 should show all four stars clearly. The close
pair has the plane of its orbit tilted towards us, so the distance
varies only between 0”.9 and 1”.1. The orbit of AB is much
less certain but it is likely to be in range of 7.5-cm apertures

for the next century or more. In 2016 with the Johannesburg

o 05" 1.0° 1.5 20"
67-cm refractor, the colours of AB were noted as yellow and .
bluish whilst those of CD appeared yellow and lilac. « Tucanae
is about 4° NNE of the Small Magellanic Cloud and about 5° Ephemeris for [ 27 CD (2016 to 2034)
NE of the fine globular cluster 47 Tuc. Also worth searching Orbit by Sod (1999) Period: 85.2 years, Grade: 3
out nearby are the bright binocular pair A'? Tuc, the fainter Year  PA() Sep(") Year  PA(") Sep(")
component of which is DUN 2, magnitudes 6.7, 7.4 and 20160 333.9 1.10 2026.0 143 1.00
" o 2018.0 3414 1.09 2028.0 23.5 0.98
separated by 20” at 82°, 2013, and the globular cluster NGC 2020.0 3492 1.07 2030.0 33.0 096
362. Due N by 2°.5 is HJ 3426, a fine pair (6.4, 8.3, 328°, 2”5, 20220 357.2 1.05 20320 42.8 0.9
2024.0 55 1.02 2034.0 526 0.96

2013).
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12. « Tuc = HJ 3423/1 27 = WDS J01158—6853AB/CD

Measures

JAN NN
HJ 3423 Q2 — 7 73
Early measure (HJ) 16°.4 475 1836.75
(Orbit 15°.0 4" 54)
Recent measure (ARY) 315°.6 4".77 2016.68
(Orbit 316°.5 4" 98)
127 <o — PVDD
Early measure (SLR) 185°.4 1”.55 1893.10
(Orbit 179°.7 17.05)

Recent measure (ARY) 324°3 1”.05 2013.70
(Orbit 325°5 1”.11)
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13. 7 SCL = HJ 3447 = WDS J01361—2954

P

Table 9.13 Physical parameters for HJ-3447

HJ 3447 RA: 01 36 08.50 Dec: —29 54 26.5 WDS: 551(115)

V magnitudes A:6.03 B:7.34

117.37 mas yr

Galactic coordinates —79°.800

Histo ry Finder Chart

This object was discovere ohn Herschel [142] on 19

13 HJ 3447 (T Scl)
w.0f

e southern sky from .
\

November 1835, during his su
Feldhausen. ‘A fine double star’
magnitudes of 6 and 8.

FORNAX ha SCULPTOR

.

recorded, assigning it

The Modern Era

The system 7 Scl is a pair of yellow dwarfs that form a long-
period binary. If the current catalogue orbit is correct then
the closest separation (0”.80) was passed in 2003 and the stars .
will continue to widen for nine centuries, until the maximum
separation of 4".5 is reached, although the orbit is essentially
indeterminate and will remain so for many years

01h 36.1m -29° 54"



14.PERI = A 5 = WDS J01398—_5612/AB

Table 9.14 Physical parameters for p Eri

DUN 5 RA: 01 39 47.83 Dec: —56 11 36.0 WDS: 326(166)

V magnitudes A:5.78 B: 5.90

=+ 0.07 (DR2)

+0.01 (DR2)

SAQ 232490

—59°.662

Galactic coordinates
Histo ry Finder Chart
This near-equally-bright ri ow southern pair was dis- 14 DUN 5 (0 Eti
covered by James Dunlop [12] 4 when the components _ ‘ (b Er)
were almost at their closest distance, estimating separation by ERIDANUS L - PHOENIX

the two Airy disk sizes as 2”.5. Later, during December 1825, .
he measured the position angle as 343°.1. Early micrometric
measures found the stars slowly widening but could not
determine any true attachment, and p Eridani was deemed .
important because few binary stars were then known in the
southern skies. During 1850, Captain William S. Jacob [145]
(1813-1862) in Madras was first to publish a premature orbit.
Yet by June 1880, Henry Chamberlain Russell (1836-1907) . s VA
boldly published several papers claiming that the system was —
optical. Several inconclusive orbital solutions then followed, :

until in 1956 G. B. van Albada [146] found a moderately long

period of 454 years.

HYDRUS TUCANA

01h 39.8m -56° 12"



16. « PSC = STF 202

Table 9.16 Physical parameters for « Psc

STF 202 RA: 0202 02.80

Dec: +02 45 49.4

WDS: 29(616)

V magnitudes A:4.10

32.45 mas yr—

History

This object was not
1779. He recorded that bo
the separation was not quite 2

ere white and ‘with x222
peters of L.” (L was the large
or primary star). The two faint a distant companions
(C is at 63°, 405" and D is at 3357, 435") listed in the WDS
were first measured by Eyre B. Powell [149] (1819-1904). An
amateur astronomer working from Madras in the 1850s, he
used a 4-inch refractor and a Simms micrometer to make the
observations.

‘

The Modern Era

The observed arc of the apparent orbit now amounts to about

75°, and the two stars are almost as close as they will ever
get. The use of modern observational techniques has meant
that relative positions are now measured very accurately.

B:5.17

C:8.25

BDS 1061

ADS 1615

Finder Chart

16

STF 202 (& Psc)

v
CETUS

. ‘PISCES

e @50

-@-61
- (H5102)

02h 02.0m +02° 46"



17. 10 ARI = STF 208 = WDS J02037+2556AB

jo i

Table 9.17 Physical parameters for SHF-208—

STF 208 RA: 0203 39.26 Dec: +25 56 07.6 WDS: 191(229)

B: 7.87

V magnitudes

1

HIP 9621

H istory Finder Chart
The star 10 Arietis revealed 17 STF 208 (10 Ari)
survey at Dorpat by F. G. W. § ——

TRIANGULUM s . e .

miniature of € Bootis (Pulcherrima), Near 2” when first seen
by Struve, the stars closed steadily throughout the nineteenth
century, reaching a minimum separation of 0”.4 around 1910

before slowly widening.

The Modern Era

The USNO Sixth Orbital Catalog prefers to include the
Grade 2 orbit by Heintz [309], but this predicts separations

about 0”.3 wider than those actually observed at the time of

going to press.

. K-12@ .

02h 03.2m +25° 56'

RePPre Fndee CHY AT

R A




18. y1:2
J02039+4220A,BC

.jﬁm

Table 9.18 Physical parameters for SH265—

AND = STF 205 = WDS

STF 205 RA: 0203 53.92

Dec: +42 19 47.5

WDS: 84(374) (A-BC)

+43.08 mas yr‘l +0.71

57 And

ADS 1630

Galactic coordinates

WDS: 88(360) (BC)

—50.05

HD 12533 SAQ 37734 HIP 9640

History

Thomas Lewis [194] noted that Charles Messier was compar-
ing the light of y Andromedae with the Andromeda nebula
on a fine night in August 1764 but noticed neither that it was
coloured nor that it was double. The wide pair was discovered
by Christian Mayer on 29 January 1777 [152], although he
too made no special remarks about the colours of the stars;
the first measure was made by the elder Herschel on 17
August 1779. He noted the colours as reddish-white and a
fine, light, sky-blue tending to green. ‘A most beautiful object’.
Subsequently, Otto Struve [153] at Pulkova using the new 15-
inch (38-cm) refractor in 1842 found that B was itself double
(STT 38). Hermann Struve considered the bright star itself
to be a close double and measured an elongation on three

nights in 1887 and 1890, but there have been no confirming
observations of this. In the last century, star B was discovered
to be a spectroscopic binary, making the system a quadruple;
the period is 2.670 days.

The Modern Era

The BC pair has been below 0”.4 since 2004 and will not reach
that value again until sometime in 2026 (see the ephemeris).
The bright component is not in DR2 but the wide visual com-
panion has been measured and shows a significantly greater
parallax than that of Hipparcos for the bright star.




19. O CET

| /

Table 9.19 Physical parameters for4e¥-+

i

=JOY 1 =WDS J02193-0259AAAB

A%

JOY1

RA: 02 19

Dec: —2 WDS: 551(115)

V magnitudes Ab: 10-12.5

Galactic coordinates —57°.983

B:14.1

ADS 1778

History

Omicron Ceti, better kno
on 3 August 1596 by David
a nova but then re-observed it

ira Ceti, was first noticed
ius, who thought it was
" 1618, The period of
variability was first determined égy Johannes Holwarda in
1638 and the current value of 332 days is very close to
that found by Holwarda. The discovery of the companion
is discussed elsewhere. William Herschel added a distant
star of maguitude 9 on 20 October 1777 and made two
separate sets of measures about five years apart, giving
mean distances of 104” and 113”. He commented that ‘T
can hardly doubt the motion of this star’ but subsequent
observations show little actual motion and that there must
be an error in the first distance. In 1877 Burnham [656],
using the 18.5-inch at Dearborn, found a 14th magnitude
objeét, which is now catalogued as B and appears to be a
field star.

Finder Chart

19 Joy 1 (0 Cet - Mira)

- g

. b R CETUS

L]
61-0

02h 19.3m -02° 59'




“9781316629253c09” — 2019/3/29 — 23:18 — page 115 — #44

19. 0 Cet = Joy 1 = WDS 102193—-0259AaAb

Orbit

significantly. In 2010 Sokoloski confirmed that B was a white

dwarf, because it was seen to vary on timescales of minutes,
pointing to a compact object, and the spectrum resembled
those of known white dwarves in cataclysmic variable systems.
See Chapter 5 for more details. The Hipparcos parallax is
not likely to be

ry reliable since the stellar diameter is three
times the measured parallax. Recently, studies of the period-
luminosity and peribd-colour-luminosity relationships for
Mira have more or lessagreed on a value of 110 parsecs with

an uncertainty of about 5 p¢. Gaia DR2 contains an entry for

& op e o

Mira but gives only a G magni

Observing ancgggl'%%%ghbdurhood

15 to be made when famt and should be carned out as

Ephemeris for JOY 1 Aa,Ab (2015 to 2060)
Orbit by Sca (2001f) Period: 497.88 years, Grade: 5

rent orbit shows the stars closing

ceeddising 40-cm. The two components
rent colours — orange-red and white. An

vear  PA() Sep() Year  PAC) Sep(’) 1 is that Mira B is also a variable (VZ Ceti
2015.0 97.8 049 2040.0 74.0 0.38 P - ) .
20200 939 046 20450 678 036 o 2 10~12.5) and would need to be near maximum
2025.0 89.7 044 20500 61.2 0. 3§§f

2030.0 850 042 2055.0 54.2

2035.0 79.7 040 2060.0 47.1 0.3

The Modern Era

Few Mira stars are in bmary

ﬁﬁe proper motion of AB which amounts to more than 0”.3
per year. DR2 finds the distance to A and B to be 124 and 125
light years respectively. Star A is a close pair (TOK 39).

PI’ oximate

ponents need to be very 1 Measures

estimate of the mass of the ]ylgé Since the first observa-

tions by Aitken [155] in 1923 the ppsition angle has decreased

by only 32° whilst the separation ha ost halved. Observa- ~ Early measure (A) e 07.91 1923.84
tions in 2014 using the ALMA array {156] produced extremely (Orbit 133°.2 0”.82)

accurate relative positions for Mira A and B and continuing ~ Recent measure (ALM) 98°.7 0".47 2014.81
these over 10 or 20 years may be enough to constrain the orbit ~ (Orbit 98°.0 0".49)




. 20.¢ CAS = STF 262 = WDS J02291+6724AB

/ -
Table 9.20 Physical parameters fof iota Cas
STF 262 RA:022903.95 Dec: +67 24 08.9 WDS: 147(263) (AB)

WDS: 189(230) (AC)

e

Aa: +0.72

HIP 11569

 Radialveloity

Galactic coordinates - +6°.290

History the pair. The motion of AB caused some concern; Lewis at

first attributed an unusual variation, amounting to a loop in
On 11 June 1782 William Herschel observed ¢ Cas and noted

the motion, as a function of observational personality. After
that it was a triple star, with the closer companion very

looking more closely and ‘correcting’ the measures of Otto

unequal and its more distant neighbour ‘extremely unequal’. Strave, the loop still remained and he concluded that this was

He placed them in different categories, with the closer of genuine feature and due to the presence of an invisible body

" i i 1
the stars at 2".5 apart in class I whilst the more distant of 4 y,4¢ the period was about 40 years. It was clear that the

the companions was allocated class III status. Otto Struve perturbation was around the A component as there was a cor-

at Pulkova had shown that there was significant motion in esponding loop in the motion of AC. Neither Burnham, nor

the AB pair and it was followed more assiduously. In 1906 .y o0 i1 their general catalogues noted anything unusual.

Thomas Lewis [194] considered the astrometric history of



21. « UMI = POLARIS = STF 93 = WDS
J02318+8926AB :

e (&
aL U M \ ’?@Va/\
Table 9.21 Physical parameters fo@ / /
STF 93 RA: 0231 47.09 Dec: +89 15 15.50/ WDS: 1351(63)
B:9.1

V magnitudes Aa:2.30 Ab: 4.30

+ 1.8 (DR2)

(+0.14 —0.07)

BDS 713 ADS 1477 WRH39 (AaAb)

History : Finder Chart
Polaris is the bright star which is cfirrently close to the North 21 STF 93 (ot UMi - Polaris)
Celestial Pole. Closest approach occurs around 2100 when T e }

" e - URSA MINOR < -
the separation will be less than half a degree. The star was ,/ - -3 "

observed by William Herschel on 17 August 1779; he noted
the colours as ‘Pale r(ed) or nearly r(ed). Garnet or deeper red
than the other’. In 1852 Seidel [161], and later Schmidt [162]
in 1856, reported a small photometric variation in Polaris. In
1899 Campbell [163] announced that Polaris was an SB with a
period of 3.96809 days but, according to Aitken, this was later
dismissed as a measurement of the pulsation period of the
star. However, Campbell [164] did also note a small change in
the systemic velocity of the star, evidence of a longer-period
orbital motion. An astrometric companion with a period
of 30 years was detected by Gerasimovi¢ [169]. Raymond

02h 31.8m +89° 26'



22. y CET = STF 299 = WDS J02433+0314AB

\

de/\@ o)

Table 9.22 Physical parameters for y Cet /
STF 299 RA: 0243 18.040/ Dec: +03 14 08.9 WDS: 181(237)
V magnitudes

A:3.54 B:6.18

—146.10 mas yr—

—151.26 mas yr~ -1.38 (DR2)

Luminosities (Lg)

DS catalogues ADS 2080

Galactic coordinates

Finder Chart

History

Alden & van de Kamp [172

22 STF 299 (y Cet)
tor at McCormick Observato d photography to derive

a parallax for y Ceti. In the cour this work they noted cETLs B

that a star of magnitude 10.15 at‘a distance of 843" turned y .o
out to have the same proper motion as the close pair. This .
angular distance converts to a linear distance of 21,000 AU.

-®-v.78
(STF 21)

5o

In the same paper Alden quoted the parallax of ¥ from five
determinations as being 40 mas. This is in remarkably good .
agreement with the Hipparcos value given above.

. ]
The Modern Era : o
Hartkopf [173], using the 4-metre KPNO telescope for speckle .. * o5 e .
photography in 1984, found that the bright component was : . "o
single at the 30-mas level. Fuhrmann et al. [641] gave the - e bl

02h 43.3m +03° 14"
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23.0"2 Eri = PZ 2 = WDS J02583-4018 |

Annie Cannon [176] classified the spectrum of @ Eri A as A2,
although noting that some contamination from the B star had
been seen.

The Modern Era

The brighter component is widely referred to as a spectro-
scopic binary but there are no obvious references to radial
velocity measurements and there seems to have been no
attempt to publish an orbit. Hurly & Warner [178] used an
area scanner for the photometry of southern double stars
using the telescopes at Sutherland, South Africa, but they were
not able to confirm a report that the primary star was variable.
Tokovinin notes in his MSC [177] that the period of 8! and 62
is expected to be about 1.1 million years.

L

\%°

Observing and Neighbourhood /

‘One of the gems of the southern sky’ says Haftung in
Astronomical Objects for Southern Telescopes. This is a
brilliant pair of white stars which is clearly a lgng-period
binary system. It sits in a visually sparse area df sky. Five
degrees SSE is the triple star JC 8/HJ 3556 (@i'. There is
an attractive John Herschel pair to be found 2°.5 W, and
slightly S: HJ 3527, 7.0, 7.2, 40°, 2".3, 2013. RWA found a
dist4ant cc:rrll:‘cj's@lY 95), maguitude 11.6 at 80°, 133", whilst

'ohannesburg in 2013.

°.4 8”11
°.1 8".63

1851.76
2013.67




24. ¢ ARI

STF 333 = WDS J02592+2120AB

Table 9.24 Physical parameters for ¢ Ari

STF 333 RA: 0259 12.73 Dec: +21 20 25.6 WDS: 57(452)

B:5.51

V magnitudes

(B)
®

Spectra

SAQ 75673 HIP 13914

Finder Chart

History

This double star was: . yE. G. W. Struve at Dor- 24 STF 333 (& Ari)
pat. According to Smyth, egarded € Ari as perhaps - -

the closest of his double starsiand actually recorded them . ARIES
as in contact in his 1827 catalogue’ Smyth also says that ) - -

W. R. Dawes first observed this pair with Smyth’s 5.9-inch
refractor at Bedford (now on view at the Science Museum in
Kensington). William Henry Smyth (1788-1865) was a direct
descendant of Captain John Smith of Virginia. He went to
sea early, and later saw action with large British fighting ships
against the French and Spanish during the Napoleonic period.
He learned hydrography and carried out a survey of Sicily, and
later other areas in the Mediterranean, and during this time

made the acquaintance of Piazzi, for whom he proofread some

of the pages of the Palermo catalogue. In 1830 he acquired a . N oT)‘fa 040
5.9-inch Tulley refractor with which he carried out the work e C o e
for A Cycle of Celestial Objects [179], often known as the 02h 59.2m +21° 20'

Bedford catalogue of 1844, which contained extensive notes

@——9 HoNe To REXT CAGe
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24. € Ari = STF 333 = WDS J02592+2120AB 12

Orbit The Modern Era

An orbit for this pair with a period of 1215 years was calcu-
lated by Rica [181]. This is rather premature since the motion
in position angle amounts to only 20° over 200 years. The B
component is in DR2 but with a G magnitude only.

Observing

To find € Ari, which forms a faint naked-eye pair with 47 Ari,
start with B Arietis (V' = 2.65) and move eastwards by 16°.
This is an excellent test for a 10-cm aperture. Hartung finds
$pale yellow, although RWA has always
he a‘;r should be in the range of a 10-cm

both components to

seen them as white

ncome. In the same field 17" N is

cm on a good night. The stars have

s and are both maguitude 7.5. The

. 20) and the stars will continue
.Ephemeris for STF 333 AB (2010 to 2100)

Orbit by FMR (2012g) Period: 1215.913 years, Grade: 4
Year PA(®) Sep(") Year PA(°) Sep(")

2010.0 209.3 1.37 20600 2140 1.02
2020.0 2101 1.32 2070.0 2154 0.94
2030.0 2109 1.25 20800 2171 0.85
20400 211.8 1.18 2090.0 219.2 0.76
2050.0 212.8 1.10 2100.0 2219 0.66

U years or so.

189°.7  07.58 1831.16
191°5  07.62)
209°9 1741 2012.66
209°.5  17.36)

. double and multiple stars. He later wrogéé
[180], a treatise on double star colous
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26. JC 8 Eri = WDS J03124—4425AB

13

Orbit

Ephemeris for JC 8 AB (2017 to 2026)
Orbit by Sod (1999) Period: 45.2 years, Grade: 3

Year  PA(°) Sep(") Year

2017.0 1479 045 2022.0 101.2 0.1
2018.0 144.8 040 2023.0 2769 0.06 4@
2019.0 140.7 0.35 20240 2255 041

2020.0 1349 0.28 2025.0 2119 0.
2021.0 1253 0.21 2026.0 204.7 0.3

PA(") Sep(")

suggest the detection of a planet outsid

&y
strong suspicion that A is a close doub
S., but the definition is not ggé

by Innes [187] in 1896, -' ki owledged that Jacob had
suspected the duplicity of A in 18  nevertheless assigned
Sellors [186] in 1897
who was aware of Innes’ observatmngthe year before but called

it SLR 25.

his discovery number 55 to it, and 1

The Modern Era

Olin Eggen [189], in a study of the radial velocities of dou-
ble and multiple systems, noted that there was a significant

variation in the radial velocities of this system and that the
system was quadruple. This conclusion was questioned by
Heintz in 1979; he argued that the observed mass ratio in the
close pair does not support a fourth component. Heintz also
estimated [185] that the period of the Herschel component
was close to 1000 years. Recent radial velocity measures of
the close AB and C stars by Tokovinin using the 100-inch
Du Pont telescope at Las Campanas suggest that the stars
are fast rotators and that they have ‘similar’ velocities. The
current orbit by Soderhjelm gives the period as only 45.2
years, yet, surprisingly, the orbit is graded only as three despite
having been observed through almost 3 complete revolutions.

However, the apparent ellipse takes the companion from a

ily found about 5° SSE of the maguitude
ght pair, details of which can be found on
- will require 40-cm for the years to 2020

ot
Measures
| [OF:)
Early measure (I) 182°.4 0".87 1900.72
(Orbit 180°.1 07.68)
Recent measure (TOK) 149°.6 0".48 2015.91
(Orbit 150°.8  0”.49)
HJ 3556
Early measure (HJ) : 233°.3 1”.5 1835.80
Recent measure (ANT) : 188°.6 3".75 2013.72




27.95 CET =AC2

Table 9.27 Physical parameters for 95 Cet

_—

22:%>

I
=
W
L=
=)
, W
==
co
IS
I
o
=)
U1
(=)

AC2

/
Dec: —00 55 49.04

WDS: 681(100)

V magnitudes B:7.97

Radial velocity
Radial velocity (A)

Galactic coordinates

C:16.2

SAO 130408 HIP 15383

HD 20559
‘ LDS3472(AC)

History

The names of Alvan Clark (AC) Alvan G. Clark (AGC)
are associated with some rather difficult and interesting binary
systems. The most famous example is Sirius (AGC1) - another
is T Cygni (AGC 13). Neither man was a double star observer
but during the course of testing the firm’s famous telescope
objectives they often resorted to using stars to make the final
assessment. In 1853 Alvan was checking the performance of
a 7.5-inch objective on the sky when he looked at the star
95 Cet and noted that it was a close and unequal double
(Burnham Double Star Catalogue, 1906). Clark happened to
come to Europe later that year and met the Reverend W. R.
Dawes. When Dawes heard about this difficult pair he became
very keen to obtain such an objective for his own observatory.
In 1854 the lens was duly delivered and Dawes was delighted

with its performance. At the end of the nineteenth century the
pair was difficult to observe (it was then separated by about
0”.4) and Aitken [191] noted that Burnham called 95 Ceti
‘the most mysterious and strange double star in the heavens’.
Burnham added T have tried it, first and last, perhaps hun-
dreds of times with apertures all the way from 6 to 36 inches
without being able to see any trace of the little star’. Aitken was
reluctant to ascribe this to variability, pointing out it could be
due to poor seeing or a poor telescope.

The Modern Era

Baize & Petit [144] included 95 Cet in their catalogue of 1989
and marked the A component as an RS CVn variable, whilst

Willem Luyten [192], in a search for common proper motion



