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Dec. 1é73. Myr. Burnham’s Third Catalogue of Double Stars. 59

A Third Cataloguo of 76 New Doubla Stars, discovered with a
6-inch Alvan Clark Refractor. By S. W. Burnham, Esq.

(Communicated by Mr, Dunkin.)

The accompanying list is the result of a search for new double
stars since the preparation of the Catalogue in the Monthly Notices
for May 1873. The 6-inch -Alvan Clark refractor previously
described has been used exclusively. In the beginning I limited
the distance of doubles to be noted as new to 10”. A few ex-
ceptions were made in the case of prominent stars, and where
additional companions to well-known doubles were found. In
the present observation, I have rarely paid any attention to
double stars where the estimated distance exceeded 5", rejecting
also faint pairs of below the g¢th magnitude unless connected
with a brighter star. 'With Strave’s limit of separation, 32", a
very large number of uncataloguned double stars eould be easily
found ; and if, in addition, faint pairs were noted like those com-
prising the larger portion of the Catalogues of Sir John Herschel,
the number which could be added would be still greater, and only
limited by the time necessary to observe their places. '

Most of the following are sufficiently close and difficult to be
interesting. The distances of fifty-five are within 2", and of that
number about one-fourth will not exceed 1”. The power used
almost constantly has been 212; and I believe every double has
been discovered, or suspected with that eye-piece, a higher power
being used only on very close objects. My next lower power is
125; but it is of no use on really difficult double stars of the
class sought for; and my experience has been that when the
higher powers cannot be used to advantage, it is in vain to look
for anything new. :

During the period covered by these observations I mnoted,
altogether, as being possibly not already known, 199 double stars,
with an approximate determination of the places. Of this number,
76, forming the preseut Catalogue, were ascertained to be
new. The remaining 123 are distributed among discoverers as
follows :—

Struve . . . 75

Otto Struve . 35
Herschel 1. s
Herschel IT, 2
Alvan Clark 3
Dawes 1
Burnham. . 2

123
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From this it will be seen that rather more than one-third of
the stars entered really proved to be new. Of course, it will be
understood that this is orfly a small portion of the number picked-
up ; ‘but’my practice has been to give no attention to stars unless
at least moderately difficult under average atmospheric conditions.
Occasionally, perhaps, if the place had been determined the
double might have been found to be new, but the time saved
more . than compensates for the probable omissions. In my
earlier observations, the proportion of new objects was very much
less; but practice has enabled me to know better what to look
for, and to decide with some certainty whether or not the star
observed is likely to be new; and I think this ratio wounld
now hold substantially good. The value of the various double
star catalognes will be seen from a comparison of the number
of double stars found and identified in them. Mensure
Micrometrice, which contains six times as many stars as Otto
Struve’s Catalogue, furnishes but twice as many, while in all the
rest of the works on this subject, embracing between 4,000 and
5,000 stars, there are but eleven identified. -

My observations have been largely south of the zenith, and
particularly in the vicinity and south of the equator, and this
will account for the undue proportion of southern stars. More
attention recently, however, has been given to regions further
north, with the result of discovering some very interesting pairs.
A more careful examination has also been given to previously
known doubles encountered from time to time, and- in several
instances the principal star has been found to be again closely
double. Perhaps the most prominent of these, although not
the most difficult, is 3 Delphini. As this star hasbeen observed
by Struve, both Herschels, Smyth, Dembowski, and others,
without the duplicity of the bright star being detected, there is
a possibility of its having opened within a few years. Although
by no means a severe test for a 6-inch aperture, it is still difficulb
enough to have been missed, unless very carefully examined.
This is not the case with 2 2793 ; and 1t seems impossible for
Struve to have overlooked it, unless much closer then than now.
51 Aquarit is closer and much more difficult than either. In
this part of the heavens generally, there is a great scarcity of
close doubles in Mensuree Micrometricee. Several have been
found, given in this and the preceding lists. The close pair of
H. 2867 is an exceedingly difficult-object, and has no counterpart
among Sir John Herschel’s double stars. Itis a remarkable fact,
and bardly accounted for by the sweeping power employed, that the
seven catalogues of Sir John Herschel, which, with Cape Obser-
vations, comprise more than 3,800 double stars visible in this
latitude, do not contain a single very close double star, and but
six where the estimated distance is down to 1”. How compara-
tively little there is-in them likely to receive any attention in
searching for new objects with the limit I have adopted as to
distance and magnitudes, will be apparent from an inspection of
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the statement above, giving the original observers of the double
stars noted from time to time, and found to be already known.

I would call particular ‘attention to » Scorpie (No. 120),
which I have very little doubt is an exceedingly close and
difficult double star. I examined it several times under the most
favourable circumstances, but could not get rid of an apparent
elongation of the prmmpal star in a direction nearly north and
south. A power of 410 was used, and the utmost care taken in
focussing. [ Scorpii is an admlrable object for this purpose,
having about the same declination, and also a corapanion in
the same general direction as the more distant companion to
v Scorpii. (3 was always seen with a petfectly round and
sharply defined disk, and turning the instrument at once on »,
it did not seem possuble that the slightly wedge-shaped elonga-
tion could be an illusion. Not being able to settle the question
positively -with my aperture, I requested Professor. C. A. Young
to examine it with the splendid 9'4-inch Clark refractor of the
Dartmouth College Observatory, and he kindly did so. He
informs me that he observed it on several occasions, generally
under unfavourable conditions; but the last time the -air was
pretty steady, and while the elongation might he due to atmo-
spheric dispersion, he was rather inclined to  think it was double,
although he could not even notch it. In the mean time I had
tried it again on a number of superb nights, but with no further
result than tending to confirm the previous suspicion. From its
great southern declination it would necessarily be a very difficult
object in this latitude ; and it is only when the air is unusually
steady that a sufficiently high power can be used to show it. I
trust that some observer in the Southern Hemisphere will give
this star a careful examination. I shall certainly be much dis-
appointed if it prove to be single. As a wide pair this star is
HYV. 106 (= Sh. 220'= 2 (C.P. 509). Jacob at Madrasin 1847
found that the companion was also double, and that is now a
very easy object. Should the principal star also prove to be
double, it will make by far the most interesting known quadruple
in the heavens.

The Nebula given at the end of this Catalogue may possibly
not be new, but I have not been able to find it in any of the
works I have access to. At the first glance it was taken for a
close double companion. to Argelander’s star. With 'a large
aperture, it will doubtless be found to be a very interesting and
curious object.

The distances and angles are in all cases estimated. The
numbers are continued from the last Catalogue.

=

Chicago, U.8., 1873, November 12.

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

‘TOTIUS})® PUB
uonyeredead myerwo 9sow oyj £q L[uo [[oA wess
¢ofusq ur ared Tenbeun pur JMAIP L[eA1S800X0 TY

* «gopuy oy ut ared v Jo x8)s [ oy, ‘(€9L1 %)
ssupburg 18d 8 o1 Jnoqe “ared JMOTYIP jou pus ouy Y

‘siupba ]

1/ jo » Apoexo 6€ s19T  *AJmoggTp 38013 Jo ouo

S O[qnOP JI PU® ‘U608 [[oM I0AOU SBA 1 YSnoysjye
‘2138 8143} Jo Ly101rrdnp ey3 Jo 3qnop o1331] L10A 0ABY T

‘ongorere)) SOH
ur “rx essoA\ PO[IRY A[SNOSUOIIT  *$anusLAT
oy ur 1eys 1qduaq ® 09 noraedurod efqnop £yjexd v

*pourmnaejep st eord 831
OIYA Wody ‘16 *x 0ssto [ €1 ST 9T ‘spuviady
1Y [ 8 eouwysip owos ‘Iied J[MOYHIP I0YIBL PUB [[RWF

-ared £s8o nq quedele Uy
‘uorurdwrod O]NOP JUBISIP ¥

‘uotuedmod

»S1 B 88y ‘de ploy oyj UI IS ‘W Q Uy ‘@wd
-o1880) ¥ f 42T wl 81 9] °,0F cobz 18 aws puyy v
*our] I8[n3oLIr ue JuTwIIO) ‘PIeY

owmes oY) Ul §Ie}8 InoJ Jo eu() ‘@wdo1ssv) ¥ JO
% Sz quoqy “xred Suigseasqur L1eA jou pus julsy ¥

*5090N

1 ounp z1 ‘g &

of Lepr g { gI

€ oungp 21 ‘4g 9.1
_ 6 g z
¢ ounp v 9 .mmu

Sz mady 6 ‘36 g1
82 PO 8 ‘L 8.1

€ po J

g +deg or ‘44 S

g "deg or ‘6 z

*elgt
PRIOACOSI(T

‘sopnjladRIy mmo
-st1@

ozeT -

of1

0OI¢

06z

Sve

(o) |

o09€

.%wm
20uv} UORIOT

6z o1 +

9 eI+

I 61+

gz 8 —
z€ 91—

L Li—

C1 29+

v 29+

/ Q
‘0gQ1

o

Yz 6¢ €1

o gz €1

6 €z ¢1

ob ¥S§ ﬁ..ﬁ

or St o1
v V11

9z of O A
¢ lz o

gz Yz o
8 WM [
*0gQ1
‘v'a

Sg€Sz

REPY ‘11T 088TO

aes o

L6Sz (o21+) "Bxy

opue g

gpuey
the ux ‘g

rwiuouy
Lg1 199p
ppued

DdpuEY
16 139D

Lot (,z9+) "Say

Q11

148!

¢11

cIx

I1X
o1l

601

go1

€6 (oz9+) Bry  Lox

‘uoBuUIEe

ON

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

-ared 18ube 08070 L10A B 0 Aewr YoM ‘Wonzyd() 9
d £308%e 9sowW[B pu® Y)I0u A[IBOU I8B)S ‘W Q UB ST
eleq], ‘6848 *D'V'g Sl SIYJ, ‘UOIIUOIB [NJoIsd
saarnbea pue Lynotgrp 98013 L1094 Jo 9elqo ue s1 91
g ¢ woryiugep dirys ® oAl o ydnoue Apwajs st
1B 97} USYM POIseIIu0d ATSuINLI)s oI8 syueuodwod
oY) jo smo[oo oyy, s ,81 8¢ PuE, ‘wonyyd) 9f
‘o[qnop umouy-Tjem oy} d (91 wt ared ejisinbxe uy
‘uoes L13005xed ‘Areuy “uq {(VLLS "O'v'D)
aegs ‘w9 e S u snyompydp ur ared gmorgip AzeA v
*§OT07
wetploy uojSurysepn woay eos[d S snyomiydp uy
v g \m
81 PuB € wz gy ¥ sopedead ared Lswe A10A SIYT,
SUOT}TPUOD O[qBINOAR] JOPUN J[NOIIP 0T
PUB ‘@uquT 6§ 3o u bz pum [:SS we ared jurdere uy
(*z0ded 8179 07 WOTIONPOIYUT OY) UL OIUGIOFOL
JoU)Imyeag) e[quop eso]o A1eA B oq 0} peroedsns
£18uoas o1drry umous-jrea suyy Jo aevls Tedrounad ey,
+[¢ noruedwmoo eynurur 8
88 3] /% ¢ Jo £yrupra eyy ut vuguy ul ated eug v
*§0U07, UIOYINOG 8 JOPUB[OSIY TOIL
QB[ ‘DUQVT 0308 QT PUB LTSI I] . 'UEOS J[oM
eq 03 JeyyBom pood Funrimbex ‘pelqo momgp L1ea ¥
*38%8] 01[3 09 xe[IWIs VLgvT Ul ared deyjouy
"Aseo 1o {swuburg ¥ Jo  0¢ ared oyt Lyj0ad v

*‘SO10N

€1 eunp
1€ A=y
91 ounp
1€ Avyg

of ALy
Y1 ounp

v Loy

1 ounp
zz Avpg
S1 Loy

*€Llg1
POIOA0OSH(T

i1 ‘L Sa
o1 ‘g I
6 ‘g z
@ 4 z
L L Sa
‘v ¢€o

6 ‘g §
for ‘6 La
6 ‘g z
6 ‘g. Sz

*sopulTu3eIy :.mm

e0ws} UOISOT

-s1q

o6

oS¢
o1z
017

olz
§ 09¢

o00¢

oof
o6
ogz

Q
.#WQ

€S gz—
£ o —
1§ 12—
€z 61—

91 lz—
6 61—

€€ 9 —

o 91—
§ 91—
6 €1 -

‘ ]
‘0881

1990

v L1
65 € /L1
6z Lv 91

QS 2€ §1

61 z€ S1

1§ §1

II 68 PI

S ¥+
v bz b1
¢ €1 Y1

§ W Yy
‘0g8g81
g

11€ "X °J
bvezit 1

Stz 'z ‘Sz 'ON
Sovge 1

€o1§ .o.«.m_

apusy
1daoog 4

YSvle 1

Soz 'z ‘v *'oN
18¥9z '
Lligz

‘uo1yBulseq

Gz1
1441
Cex
23

121

ozZI

611

g1l
L1t

911
‘N

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

y8u-09 punoy Ie}s o[qnop

aou Yy oyl 2S¢ 20 St Ll wI ared epim
oy, ‘mufy ut ared quuoygrp jeyMewos pue euy y

‘suoraedurod JuB)SIp 0ARY 6[SUBLI} 013 JO §IwI8

10710 OYJ, ‘uLDINBVY Y JO 8 0T oI INOQH ‘8188
‘w J, o o[3usLry [BIe)e[inba JIBwWis ® jo 1wy8 d oYy,

"1oe3u00 ut 9sufl sysrp yIm uees A[309F
-1od ¢ wumppbog W d v Sz o1 Juoqe ared quelere uy
smuppebog ul ared Lyjead v

*uoos [[om woym Ired nyrmeeq

® SL )] 'SUONIPUOd AIRUIPIO IOpun ‘UI-Q ® I0F

momgip L[qeae[o3 9 seyvw Jeys [edroud ey 03
839 UONOTY 871 1A wostredwoo o1[] JO SSOUEINUIW oY,

*300[qo JueSere we ¢9s8] o7y ['5 ar8d ouy 4%

07V Ul 38y} UBYj QI0u

4£T ¥ sLqoTyA 3o UOTYBUITIOD O} ‘g991¢ T st ST,
‘udioog 9F [ s eouwysip

euros pue ‘yrede L 10,9 sIes [[BWS omj Jo d o],
_ p0elqo
prpueids vy ‘saeig jo ondoleie) wWOIIUIYSB
utr .S pus ‘epuweje] ur‘wg pajexr {efe pexBU
o7} 03 o[qIsia Lreou A1) *Asse A[oaryeredwod

anq ‘snyomwydp ut aed euy seyouy ‘6€89 ‘0V'g

*8030N ‘ .

g ounp

9 fjur

9 eunp

ot sing.

QI ounp

g eunp

g eung

S1 eunp

«€lgt
POXRA00SIT

o1 ‘%L
L
L L
o1 %/
1r ‘9
}s o
or ‘¢4
or ‘g
6 4
*BOpnYUSe

t.I ot1
Q.1 olz
Q.0 09
z olz
L.1 o1
S.1 0ol
14 ob¢
5 06
Q.1 oSz
.a\mo .aomo
oouBy UWOIISO
s1q

oS o¥ +

z¥ gz —

2§ 61—
g¢ S1—

¢ ob+
Gz Sz—

6 o9z—

€1 le—

gt L1—

4 °
*0gQ31

‘02

o zz g1

S1 oz g1

L v g1
of £ g1

zz 6V L1

S1 12 L1

€€ 61 L1

ve €1 L1

¢S z1 L1

s W g
.Omwn
v

vevz (,9V +) Say

m

1929 O'V'd

8519 D'V'd
ehPES

SO0 06
9685 "0'V'Ed=

0Ol "{IAX g

6485 *0'V'd

ySb1€

€y uax g
‘uoyBulseq

Y1

X% |

z%1
11

ofr

6z1

ger

JXA

9c1
N

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

‘z1Lof T
-rred Sunmsezejur uw (98 Inq ‘Aswo AT0p

"€S59€ T 9191 *38I[ Sy WL pury oYy
JO §989) 18010408 o1} JO ouo Ired oS00 oyJ, ‘uees
Arpeox st wotwedwioo 'wr §1 oyy, ‘Iejs redrouad
oy} jJo Ayoridnp oy} POFOO[I0A0 [OTISIO uUyop
a1g 9nq ‘49gz *H IeIS @[qnOp oy} eMILsuU0d ) puT Yy

8L 3T

"noraedurod eyqnop jurey ® qia vpndy ur reygy

! "Aseo Lroanyeredumod st ¢ 8 Topuy
oy ut ared 6,0 B {g9€ x0 -ared opia B Jo IBI8 S/
oyy 8191 “ared yMOGHIP A[qENIEWOL PUE 0SO[0 LI0A

«rred [enboun
QmIT) OWBY OY) 9B PUB 050d B Jo o[dursxe poo3 y
*sn1v32060g ut ared ymotgrp L[0A1s800%0 qnq prpuerdg

DT 1@ 3O u YT pue d 1 ‘ared Lewo uy
'8 ,9 pur 19€ 20 d 6V ‘gexejur aemonred ou 30

“I88 [[BUWIS O] JO OIUOISIXO
oY} JO oIns oq Prnod T eyl SIYIIU 9S0UY O3 UO
uonjeurmBXe pojeodes Iegye LTUO SBM 9]  TULOOWE
. ~dp) 5o 09 wotmedurod oY) UBYJ JNOYIP OIOUI JBY
BI pUB ‘Wees 0Q 07 “PJo ‘BUIASTOO] UL 618D JsourIn
oy seambex 137 ‘symwouodwmoo eyl o Agreube
-UI 9AISSE0X0 O} WOJJ ‘U698 IO PUNOF I9A® 0ARY

I PUTY o1} Jo 51838 S[qROp [UOTID JSOT oYY JO onQ
*S30N

gz eunp

L vdeg

zz 'Sny

o1 ‘Sny

og ‘suy

Y1 eunp

*€Lgr
POIQAOOSI(T

+ /. 4
Q1
8§
g1 ‘b1
‘3
4 ‘4
or ‘%
8 ‘3
or ‘6
S1 ¢
"SaPUUSUIY

.1 1374
‘Foz S$.6z€
t.0 6Q
€ oIz
of off
g.a ofr
I olg
g.1 ob1
14 o1
z o1z¢
o do

0UB] UOMEOI
=8I

¢z z1—

"Ly TTH

II 11—

6€ o1 +

6¢ 1 —
Y1 L€+
e S +

9 ¥bi—
‘.0
+03g1
AOOAH

-y

.

of 1% 61 9ol ®[mby
JpuRy
6 A‘ g pue ¥
o ov o1 Logz "H
opurg
0 g PuBY
g1 o1 61 A §910€ T
11 L 61 6S ®mby
L€ 9 61 €109€ 1T
Ly 6% g1 £0S1 ‘mriAx ossmop
o Lf g1 £68 ‘IIAX o8sIa M
9_ 1€ QI ¢t *qog mminog
8§ W [
‘0881 raoryeudsaq
ﬂﬂ:m

ghy

1841

oby

6CF

g¢1
LEx
9€1

€I
oy

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

*L—9L1 'Xx 0ss1o |
st aeys [edound eqy, @owIUOLN Dnsudpl
WOIy pPOPN[OXO Bl 91 9OUBISIP ©Y3 JO WOSBLX A
‘UOALZ 618 ¢ PUB YV JO SOINSBIUE SIn0og ‘U
s urefd oymb sT 91 8B ‘TRlS OSO[O OY) PeSSIUL
6ABY PINOYS T[INOF PUB GANIIG e} XB[NIUIS BT 9]

‘oypbvg 11 30 s ,81 ‘uorredwod oy 03 uoruedwod dw_ﬂ
..@N.sgmmx 1§ [ oduwsip ewros ared eso[o IOOUY

‘gt *Q qIIM [BOTJUEPISI 9T €03 001 X1 ST otdo]
818D SJOYOsIO UYOf IIF UL [OIYA JO [99(T oY}
‘oI1 *N'H J0 & ,0S 9noqy ‘o[quop Ju:jseiejutun Uy

"S18)8 03 JO SSOU[[BUS
oy} woxy gelqo Jmoygip LieA ® 8I 9T 5 ,9C L
pue £ W& sumppebng (95) 4 qya prey domod aof  uy

*/ v wblp ¢ woay ,S¥ noqe sI 1e)s STYT, 'SI8ISOY) ,~
Jo 850wy 3LIq Ul 0oUeIOHIp 180I3 0Y) WOIY JNOYIp -
Lowoxyxe aied esolo o3 9nq ‘o7duay Juvdere 80w

wiblip ¢ d u ‘snubfi uy
‘d ¢ wubfp g gy Iopuy oy U]
*8930N

L1 'Suy
61 3deg
1z {mp
6 "0
1z Amgp
9z "Suy
6z ounp
g ounp
L1
Po10A0ISI(T

1r

z

ob1

6. ‘@ ogabv eI

g1 ‘a1
‘4
6 g
11 ‘6
Ir ‘6
11
or ‘L
6 6
o1 ‘g
*sopnjuBeIy

S.z

Sz1

oz
6.0

b
(4

"
159

0UB) UOHIE0J

“81d

007

oge

o1¢

Ggz

o6z
Sl1
08z

SgI
002Z

]
‘189

s

L1 €€+

oI 91+

ot or—
gh 1€+
01 0z —

9z of +

S of+
S1 6%+

! o
"oggr

‘199@

95 S o¢

ob 2§ 61
Lz S¥ 61

S1 z¥ 61
¢ ob 61

1€ 9¢ 61

€ €€ 61

6¢ 9z 61

8 W 4
*0gg1
oy

0 pue gq

g pusy
€99-a0 %
0 pue g

A Dgpuey
Soigf T

6LLLS T
olLE (L1€ +) *Say

YPSLE 7
DPuey

A gpuey
YovlE 1

Y99€ (o0f +) Bay
6volt '

‘uo1BuI LT

051

6¥1
gh1

JA4!

ob1

S¥1

‘ON

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

"IB)Y 8 PANIIG JO OOUW)
~SIp 04} sew} anoy I0 eexy) uorusdwod ejnurm Y

‘ondoleye)) oUIOpRY WOIy 69B[J 'YaIOU nmmnxm
~wod juelsip ejnuimr ® st 0307y, ‘(9z¥ K0) Wby
09 Jo u bz stamd jnogp pus [enboun L1ea siyy,

*pPojRLIOpPUN oq ABWI 0QUBY,
~sIp of], ‘Tenbe A[reou AIoA oIe 5I®}8 O} 5B MO
-IgIp Az0a qoN (L9l 'g = oor 'u g =) zflz X
Jo ¢ of pue (g1 wz snubfp uiejquop pipuerds v
(98¢ xx °q)

aws w9 e d 25 wb ‘snusonsdpy uy zbzob I
'0zz§ I 8t ¢ Lz ared epia oy,

“JotgIp £I0A Jou puv ‘snuondvy. ut aied oury

‘zE6F ogITopBY S1 9T  '1893 010408
£yppad v (z2€ 'xx ) a8y8 'w § B d & 90uUBISIP
qz0ys 8 ¢med J[nogFip A[0AISSE0X0 DPUB 08019 AI0A ¥

-~

“rred 0SOT9 oy} wey), J[NOLYIP SIOW IBY OI8 181] SIY]
ut sared ey jo Luppy MILwmg £q peinsseur ez
gjoq pue ¢,S1 98 uvoruedwoo ‘W ¥I B POpPPE (oY
-zo werp a1y (SE At g =) bolz X seymy
. -msuod 9t ¢ (6.bgg1 msmoquie(y) V9., bE eousisip
‘9.09€ 18 uotuedwroo ‘wl II UB UIIA\ "SI0AT0S
-qo I®)s e[qnop umouz-[[em oyl B L[Iesu £q
PoATesqo ueeq §8Y 9] °eorjou padwose oABY pPINOYS
ared prpuords sIYy 18G9 O[qBIIBWOI JBYMOTWOS. 8L 9] )

810N

gy dny

gz eunp

€1 ounp

L1 ‘8uy

g ‘Suy
*€Lg1
POIQACNY(],

4
1L
174

(0] §

() §

{5

v
29

nwm

ot

,m.m

Q.1

}.0.

..h.o

- "W’
‘Bpnjjudey e

sous} wOKEOJ

..E.Q”

092

ob
)

olz

of1

132

°
*489

9 9¥+

QS oS +

LS 91—

1S 9T~

LS 9S +

11 b1+

i o
roggr-
‘1R,

o ppmy
6z 0 12 ellex =
ﬁ €% naenby

6 LS oz 69E€ eSpuquoorp

Gz-gh oz Sx2f (L08 +) "Say
9 oF oz 1¥96 10148,
o1 o¢,ﬁu g1l v
g1 6¢ oz S¢S wydep

1€ oz g pus v
55 1€ oz w rargde( ¢
g w 'Y

*0ggI ‘goyeuBIee(L

Q.qnm )

LSt
991
qq1

¢mw

oI M

251

1871
‘ON_

© Royal Astronomical Society ¢ Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

v

: “zopuy
oﬁﬁnmwmawﬂﬁnﬁﬂeﬁgﬁmoHozwamwgmoaﬁ

‘SYo1b 'y st IeY8 SIYY, “MOU UeYY) IOFOTO J0U JU
ared 68070 oY) POYOO[I0A0 ABY ATPIBY PINOO ‘UGALS
eIB () JO SOINSBOUI 6SO0TM ‘0ANIIS ‘o[qnop uless
st aBys [edound eyy qnq ‘€64z z st ared opia oY,

VY UL ol A[308X0 JoJTp

Loy yorga woay 9g€1¥ pur 10¥1d. Jo uorgeAIesqo

QUIOS TIOIY POALIOD oaB Aoyl A[qeqoIJ “I8IXe j0U

op (‘mt L) 6z¥1v T pue (‘'mt §9) gEPIY T simys

oy, ‘ared JMOIP JIOYJBI B T SOYBUL SFOUGSO]D

aeqy YIm syueuodwoo ey Jo Aqrrenbour geoxd
oyy, ‘smoynmby ul aB)s o[qnop euy A[qeYIBwWel Y
(€€V 2 0) wbhp a 3o u ©S Jnoqe ared Lyyead v

*'d u ‘puonby S1
M Jopupg oy) ur ¢ uoruedwod e[quop THIA IBIY

‘worasdmod oquop B YA I8Ig

‘q00[qo queSere uy “wbhp (£9)
of BuIMO[I0] 415 € ared epIm ® JOo IB)8 YIOU oYY,
"81T 8171 3O
pue o} 38 weAL3 BMqoN Meu pesoddns oy d ,LE st
91 ‘saemod 4y yiim uees Jem L[uo uorusdwiod oY,

*3010N

€. Buy or ‘§g 9  ogI
o1 159z z.zhe

ve Suy (B B Lo SSe
or ‘L I . o9z
9z eunp g8 ‘g Sa og
21 ‘z1. Sz | oof

¢z ‘Guy 6 o6 off
I ST § z obi

i ‘ §Sx

9 Aup 8 09 5§
9 4mp o1 ‘® 2aX otE
oz Lmp o1 ‘g z1  ozf
*Elgr *sopuIuIBI "$o 60
PRIOA00SI(T owwma uopEog

65 € —

wa+

v 11+
o1 S€+

b § —~

1 Y+

z v+

61 LV +

{ o
*0gQgY

0eq

’

VS Lz 12

‘ZI 61 1T

Ly 21 12
Y1 21 12

€S o1 1%

gy L 12

61 9 1z

£ 1 1z

§ W |
.Owwﬁ
‘v'q

ySérv 1
opuevy

m‘..ﬁﬁw Y
tolzx

ogC1¥ 'y

19bP (o€ +) Sy

{ 16
w

opurqg .

gpuryv

‘IXX 05510 M
oprusgd

odpurvy
vy

glixv '

bg6ob 1

_ .aoﬁﬁdmmmonJ

S91

o1

€91

291

191

091

651

8S1
‘0N

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

‘w 6
‘opueywT ur famys ‘w [ ® 88 qqop £q Jo uexods
8197 “uuonby 19 Jo syuouodurod ey weemieq JBY3
JO 00UBISIp O[3} ©9IM} JNOJB 9B JUBPUSI]B OJNUITL
Lxoa ® sey pus ‘u V¥ T pus [ .01 st (95 "N'H)
wivnby 1P 09 woruedurod JuBISTp € STYIIYM. “IB)S SIYT,

*z60¢ “{ 1 £ u prey oy ut ared
opm oYY, ‘zvnby S€ puB I weemjeq IBIS OINT
-I0L B ST OIOY], ", 001="([ ¢{,0V="g ‘uwnby SE€
03 uoruedmoo jue)srp ® 81 ared o[ [njrMnBeq SIYJ,

*sIe)g Jo ondore)e)) u0IIUIYSB A
oy} WOIJ 09B[J “}SO[[BWS OT) e[ B SI ©Jqnop
sou oyy Jo Ieys d oy, ‘odir) renboun epia e
‘690€ "I ST & S€ I 818 "w [ oY, “:£I I SMO[[OF
(6Vv9L 'D'v'g) Te3s ‘w9 v -erquop Aswe L10A j0u
pue £yead ® st ‘yrede 56 ‘rred opia ® Jo a8I8 8 O,

+f worusdwoo ejnurm Jeqjouy ‘zvged
"S1Z “IXX "SI
1T JMOIgTp o8 0u 9nq ‘SE€I o)y oxrf yonwx Lxe A
*S00UB}SUINDIID 01 BMOARY Jopun aied qus3ore L1604 B
¢ 1938 JyJLIq oY) 0} sSeUIBOU 891 PUB woTuedwod oY)
JO SSOUQINUTI 9TIOI)X0 073 Woay ared JmomgIp 80W Y

“are Lpeoys £10A ® ur 9deoxe JnoPL[
*(S6VL pry'd) Teys “m § v £4S€ wT dred eug Lo

N

QI ‘Sny
g1 Fny

9 £mp

P By

'ELgr
PRIRA0OST(T

f1 g
g ‘Is-
8 ‘%8

6 ‘e

z1 ‘4

r ‘gL
*sopugruden

o1 olz

z S.
QI 08¢

14 og
€1 oIl
z.1 092
.ume .%8

00UB]  UOMISOJ
“BIQ

8¢ 12—

v 61—~

v 12—
S¢ oz—

1€ 62+

Ly 68 +

! o]
‘0831

o0

1§ L <2z

1€ ¢ ez

6V oS 1z
L Ly 1z

1 1% 12

L1 of 1z

s w q
.OwWH
v

oSEEh 1

gSIgy '

o9liz 'g ‘S1y 0
29101 J0[A®R],

£9€ 1u3LyH

96€z (,68 +) Bay

‘wopeudised

1L1

ok1

691

891

Lot

991
‘0N

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

(9864 '0ry'a) obe uxx " 8t
pue ‘1e98 0£o-peseu © SISIYJ, ‘PoOPIATP 90U YSnoy3
woos Ayooyaed pue ‘smpuvndy ur ared esofo prpuerds y

"SIUOT, NSUDLT,
uvipriagy wopbuyysvg woly ode[g smuonby uy

. "TePnuept ea® £0gI " puB QLY X Q
‘zb6z X sieis olqunop eeayy eoyy, ‘bz x ared
oty 93 Jo 8 ;01 pur d 5S¢ o1 ared ey Lypead v

'? ,1Z pue
(w'S.9) LobL 'OV d 41§ wb st ared meu oy,
-008[d s [ ut eqnop Lu® puy jou pnod T . ‘o[Jum
woryisod juezegip ATearpue uB YA “Toe(f ur 6 pue
‘=TI JN0YB "y UL SIOYTP 91 §8 ‘Ired 9B8Y) o JouUUBD
9 se[qnop peroodsns s [0osIoH jo ouo ‘I9LI 'H
20y Suryooy ur punoy Jred Jmogip L[ewerjxe WY

"SIRJE 0017 JO
uIoY)Iou Jsow 9y ¢ snespnby urared querrodurun uy

, *d proy oy
g1e)s "wr o1 Jo ared ,o1 ® st exeyy, *(€4V 2 Q) ared
opis & d 422 wf ‘snaydsy ut ared (enBoun eysorep V

‘YOUI-g B 103 1507 0I0A08
£yjead ® 31 o¥eW SUONBAIOS(O 0] 0] Y NOHIP
Lpeyezepour ATuo oq 09 4Y3n0OY) SBA I PUNOF I8IF
woyp  ared es0[0 9y} POSSIWT OANIGG PUB [OYISIOT]
yr0q 1nq (8¥L "q'0 £=) 56 *A'H o1qnop ety sejny
-135u00 suorueduiod que)sIp A10A 00T} YIIM IBIS SIYJ,

*8290N

g "deg

z +deg

vz Ang

S1 +deg

*€Lgx
PATIACOSI(T

T ‘9 90 o1¢

g ‘%L z 0gz

%6 %6 S vzl

71 g % oz

9 ‘9 S.0 o¥v

" -]
“sepnitudey 389 ‘189

eou®} UOISOJ
-S1d

gt § —

o¢ ¢ —

LS ge +

Yz L+

L1 o1—

S€ oS +

lz § —
! o]

"oyg1
090

LS g¥ 2z

Qs _m.v zz

+§ S€ 2z

6y 6z zz

gS 2z T

Cz T2 22

2§ Lt zz
8 W Y
.men
v

zSz maenby  gL1

| Sv1 7 ‘ez o 4i1
ebgb (og€ +) Sy 9l
olb (L +) Sxy Sl
gggty 1 Yir

9Llz (o9¢-») By Elx

96°A'H=Tuenby 18
‘uogruIIsa(y

zl1

.QV.H

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

wubhp
(€9) zf 30 # 9.21 st 97 *300lqo Sunserequr LieA
® oq AT7qeqoad pmoa 91 eanjieds e3aer e yitp ool
uBY) SSO[ YILA Uees o 90U PTRod uonjeduofe oY}
pue ‘oA Jurlyrudenwr siveq 1] ‘RINYON MeN JO
ondoBye) 8,][089BT I0 ‘onJo[BIB) TRIONSL) S ][O0
-I0 [ UL J0U ST 31 Jnq ‘9I0J0( POIOU Ueaq 0ABY ABUL
Bl 0= {o,SVe="q '682¢ (,L¥V+) ‘Sry
‘aeys ‘wr €.6 B 04 080[0 ST 9T “e[nqeu (¢) Arsjeuerd
pe3eZuoe 0 ‘oIqnOp SNOLIND puUB O[qBYIBWEL L1804 V¥ o Amp

~1red J[nOYIID J0Y)BI PUB
esop ouy v ‘uuvnby ¥6 jJo s oc pur d 2§ wl
1 9] ‘o[Surwy [eioje(mbe [[ews e Jo Iei® d oy, lz ‘Sny

-1oygeom Lreurpio ur ynogyrp oxe suorged )

-woo yjog ‘ysippes Suteq Arewrid ety ‘persmil
-u0d A[3unyuns pue ouy A[qBYIBWOI 0IB }S0IROU
oM} oy} Jo sanofoo oyy, ‘(g66ec x) usvnby Y6
‘o[quop umouy-T[eM oY} Jo «% ,95 ,£ puB d SI S
4909fqo ngumeeq Lejsmbxe us aired esop eyqy ) 4z ‘Sny

-

-ared mou oty Surpeverd P € 81 98V 20
pue ‘qyaou g€ noqe st LL6TZ /s pley ey ul ared
oJNUIL B OS[B ST 0107, ‘UorurduIoD JuB)SIp B YILMA
(weadozssvy ur) ared JnoTYIp pue e80[d LIoA IeYjoUY lz Lmp

'smadonby ulsres [rews jo ared jueirodwiun uy 61 100
*80J0N '€lgr
. POISA0OBI(T

g8 8

S1

1§ S

o1
Y
6 93
‘sepnyTude Iy

8.0

QI
Q.1

ot
S.o
S

"
*189

290UB} UONISOJ

~SIT

ofz

001
(0,074

Q11

o
989

zz LV +

Lz Yi—

11 09+
¥S zz—

‘o
*O8g8I
‘190

b1 z 12

S o1 €z

1€ L €z

or z €tz

- gy S§ ez

§ W T
*0gg1
v

A
{

VINGE N

SL1 "TIIXX 08810 M\

O PuB Y

gpuey
98¢ sntrenby

o PRy

q pue v
zgbe (,09 +) “Suy

smluouny

*UOT)BUIISA

zQ1

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?%3F%3F%3F%3FMNRAS..34&amp;db_key=AST

