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Table 3: The list of constellations out of the 88 modern constellations, established by other than Ptolemy. The constellations are
listed in alphabetical order of abbreviation. The observable sites indicate the latitude at which the entire constellation can be seen.
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In any account of recent work on this subject T think wvon
Sterneck's experiments at Pribram and Freiberg deserve notice.
These were made in the years 1882-5, and were pendulum ex-
periments of the Iarton Pit type. T'he method of comparing
the times of swing of the pendulums below and at the sm ace
was, I believe, quite new, and consisted in determ.ning the
coincidences with the same clock, which gave simulianeous
half-second signals at the two stations by means of an elcciric
circuit,  The results unfortunately tend to confirm the con-
cluston which had, I think, been already drawn from Airy’s
work —that the mine method of experiment, thoush it may add
to our knowledge of the constitution of the surface strata, 13
useless in determining the mean density of the earth,

\I Uur von \urmd\ s papers are published in the Procce lin; s
of the Militar- Geographisches Institut of Vienna.

i’cn\a n, ;\bcrg('lt', August 12, J. H. PoyNTING.

The Grouping of Stars into Constellations.

CAN you or some of your readers kindly give me an answer
to the following questions, or tell me where 1 may obtain
information on the subjects?

Did ihe Assyrians, Ezyprians, Greeks, and Persians group the
stars in the same manner into constellations?  In cases where
they did so were the constellations usually named by all the
nations after the same animals?

IHow were the constellationg, which we call after Greek
heroes, named by Assyriuns and Egyptians?

Do the different races of the pruenl day, Chinese, Poly-
nesians, Hindoos, Negroes, Americans, &c., each group the
stars in a peculnr way ?

If each race has its own plan of grouping the stars can we
make use of this peculiarity in ascertaining the affinity of various
races and na‘ions ? M. A. L.

Terricrs Green, High Wycombe, August 11.

M.A.B., Nature 48 (1893) p370

[Nature 48, No.1242 (Aug. 17, 1893) p.370]
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that I advocate nothing of the sort. What I do advocate is to
treat vectors as vectors, and versors as versors, and I show that
the products of versors differ essentially from the products of
vectors in that the associative rule applies to the former, but
not to the latter. Prof, Knott justifies the treatment of quad-
rantal versors as vectors, because they are compounded accord-
ing to the parallelogram law. It is true that the components of
a quadrantal versor are so compounded, because every versor
involves an axis ; but the minus comes in, not on account of the
axis, but on account of the angle of the versor, the very element
which differentiates it from a vector.

I have said that v* = (L +f{:'+ 2" is more consistent with
dx* dy’ dz*
b D) d2 (l’2 dl K
analysis than v% = - (_ + -+ --), and I have remarked that
dx?  dy*  d7?

in works on mathematical physics, even in Kelvin and Tait’s
‘¢ Natural Philosophy,” the minus was dropped. A sign that
can be so readily dropped has probably got no good reason for
its appearance. In reply, Prof. Knott says that ‘‘ when v*v
occurs in ordinary non-quaternion analysis, it is used in the

sense of the fensor, for only as such can it come in.” This ex-"

planation does not explain ; for ¢‘the name Zensor is applied to
the positive number which represents the length of a line”
(‘ Hamilton’s Elements,” p. 164). Now the ordinary analysis
is not limited to signless quantities, but embraces quantities
which may be positive or negative. Why then is the minus
dropped in an analysis where sign is essential ? I asked for
a proof of the principle that v(vw) = V3w ; it is replied that
““‘in quaternions there is no doubt whatever.” Are we per-
mitted, then, to doubt it as a truth in ordinary analysis, being
true only in quaternions? If it is a matter of convention, no
one desires two contradictory systems of analysis; if it is a
matter of truth, it cannot be true ‘‘in quaternions’ and not
in ordinary analysis.

I have said that the rule 7/ = Z expresses what is true in
space of three dimensions. Prof. Knott asks: ““If a vector
cannot be a versor in product combinations, what is the signif-
cation of the equation 77 =% 2" Let us first of all remove every
ambiguity from the equation. We have then in all three
cases : first, 7 and j both quadrantal versors ; second, ¢ a versor
and ; a vector ; third, 7 and ; both vectors. To distinguish
between a quadrantal versor and a vector, let the former be

T ki3 m ™
denoted by 2. Then % ;2= - %% means the forward order
being taken, that a quadrant round z followed by a qudrant
round ; is equivalent to a quadrant round the opposite of Z.
m

Again, 7% = % means that the vector 7, when turned through a
quadrant round Z coincides with 2. Finally, 7/ means the unit
of directed area which has 7 for base and; for altitude ; for
some purposes it may be represented by 2 on the principle that
the axis of a plane may be specified by the axis which it wants;
but at p. 92 of ¢“ The Principles of the Algebra of Physics,” 1
have shown that the several types of products of vectors may be
formed independently of that principle. Prof. Knott states that
he fails to see what physical considerations have to do with
mathematics of the fourth dimension. It is evident, however,
that his perception cannot be taken as a criterion of truth, for
every type of product of four vectors is geometrically real
excepting the one which supposes them all independent of one
another,

I have said that the rules for differentiation are much simpli-
fied when vectors and versors are not confounded. In proof of
this I invite comparison,

I have said that the principles of quaternions can be greatly
extended. In my papers will be found for the first time the
extension of space analysis to logmarithmic spirals and to hyper-
bolic trigonometry. The connection of the latter with non-
euclidean geometry is also pointed ou'. As further evidence of
the fruitfulness of my notation and principles I may mention
that I have just read before the Mathematical Congress assembled
at Chicago two papers—one on ‘‘ The Definitions of the Trigo-
nometric Functions,” the other on *‘ The Principles of Elliptic
and Hyperbolic Analysis.” These papers give thg trigono-
metry of the elliptic and hyperbolic surfaces.

As regards Prof. Knott’s closing quotation from ‘¢ Paradise
Lost,” I feellike the Senior Wrangler who, having read through

2len svmares vearmmvlrad that 24 svxrac all vrorvy vrattvy Rt e dAidAn’+s

from as good a book, and possesses more logical force: ““Ye

shall know them by their fruits. Da men gather grapes of

thorns, or figs of thistles ?”’ ALEXANDER MACFARLANE,
Chicago, Ill., August 26.

Astronomical Photography.

THE letter from Lord Rayleigh in your issue of August 24,
on the subject of *‘ Astronomical Photography,” will, it is to
be hoped, elicit some information from photographic experts.

Meanwhile, accepting what Lord Rayleigh says as to the
present possibilities in the preparation of plates, I fail to see
where any considerable saving is to be effected in the cost of the
apparatus, as he appears to suggest,

For astronomical photography a pair of telescopes are re-
quired. The larger of these is employed to take the photo-
graphs, and the smaller acts as a guider. Supposing that plates
could be obtained which were acted upon by visual rays, while
comparatively insensible to the violet and ultra-violet light,
this would simply mean that both the objectives would have to
be made visually perfect, instead of having one of them as here-
tofore corrected for violet and ultra-violet light. A photo-
graphic objective is no more costly than a visual one of the same
aperture ; and as to mounting clockwork and dome, there could
be no difference in expense.

Of course, if the necessity for a separate guiding telescope
could be avoided by the adoption of Lord Rayleigh’s sugges-
tion, there would in general be some saving of expense; it
should, however, be noted, that even when reflectors are em-
ployed for taking the photographs, it has not been always found
desirable to dispense with the guiding telescope, though in this
case, of course, the question as to the nature of the plates
cannot arise at all.

In the particular instance of the instrament now proposed for
Cambridge, the guiding telescope is already to hand in the
shape of the present Northumberland instrument.

It is certainly easier to test the qualities of an objective cor-
rected for visual rays than for photographic rays (if I may still
use language which Lord Rayleigh has pointed out as incorrect).
On this account it would, therefore, be desirable to have plates
such as he refers to, rendered available for astronomers engaged
in photographic work. ROBERT S. BALL.

Observatory, Cambridge, September 12.

P.S.—Sir Gabriel Stokes, after reading the above, writes:
T would ask whether in an orthochromatic plate the blue and
violet are impressed more feebly than the rays which are
visually the brightest. It may be so, but I do not happen to
know whether it is.”

The Constellations of the Far East.

WITH regard to the questions asked by ‘“ M. A. B.” about the
grouping of stars into constellations (NATURE, August 17), I
venture to answer the last two, which the limited knowledge
of an Oriental may partly meet, hoping thereby to interest
some of your readers.

1 do not consider that each race necessarily relies on its
own plan in the fabrication of constellations. The Coreansand
Anamese are said to be still adhering to the Chinese system,
and till lately the Japanese were doing so. It is strange to find
the latter, replete with so peculiar mythology, on which the
national claim for high ancestry rests, possessing very few
vernacular constellations.

Undoubtedly the Chinese system is of peculiar aspect. A
name is given toa ‘‘ Seat,” whichis sometimes a single star, but
in general a group of stars, varying in number from two to
twenty or thirty ; and in one group, the Imperial Body-
guards, they amount to forty-five. Occasionally the same stars
are at once named collectively and individually ; thus, the first
seven stars of Ursa Major are grouped into Peh-tau or the
North Ladle, of which the scoop consists of Shu «, Siuen B8,
Ki %, and Kiuen 3, and the handle of Yuh-hang ¢, Kai-yang ¢,
and Yau-Kwang #. With Polaris as the centre, the heavens
are radiantly divided into the twenty-eight *‘Inns’ of unequal
breadths, each division being denominated after its typical con-
stellation, besides enclosing numerous Seats subordinate to the

latter. .
Tl Famdeavmamtal 3dam af the rnlanm 1e entomatirally exnrecsced
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tinues : ¢“ Its body grows on the earth, and its spirit is perfected
in the heavens.” Consequently, various worldly facts and acts
that have occupied the Chinese attention, not excepting some
now quite forgotten, remind us of their past existence by
means of the stellar and constellar names fashioned after them
from fancied resemblances or analogies.

How closely this association of the heavenly and worldly
phenomena was made, a few examples will suffice to show. The
Bow-and-Arrow, though apparently separate, formed but one
%roup, because an archer could perform well without an assistant ;

ut, on account of the supposed impossibility of one’s pound-
ing, without an attendant to the mortar, the Mortar was distinct
from the Pestle. Imitating the civil institutions of old times,
Polaris, entitled the Emperor of Emperors, and his Empress,
Imperial Heir, &c., constitute ‘¢ Ché-wi Palace,” with thirty-
two subservient Seats, mostly named after officials. Besides,
the four *‘ Imperial Thrones” are established, one of which is
surrounded with seventeen dependents, chiefly with the names
of court-buildings in ‘¢ Tai-wi Palace,” while the other, amidst
the ¢“ Celestial Emporium ” has its seventeen subjects, named
after provinces, market buildings, and measures.

For contriving the applications of the plan, the following
methods seem to have been observed :

(1) Number, e.g. the Five Princes, Four Councillors.

(2) Magnitude, ¢.g. the Squire Captain, set apart from the
Squires.

(3) Form, e.g. the Canopy, Celestial Coin, Ascending Ser-
pent.

(4) Relation of positions, e.g. the Deep Water, Celestial
Hook, and Celestial Pier, entirely and partly in, and along the
Celestial River (the milky-way).

» (15) Direction of the Compass, e¢.g. the South Gate, North
ole.

(6) Colour, e.g. Excrementum.

The objects and attributes resorted to for modelling the stars
and constellations may be classified as follows :—

(1) Heavenly Bodies, ¢.g. the sun, moon, milky-way.

(2) Meteorological phenomena, e.g. thunder and lightning.

(3) Topographical }E)ivisions, e.g. the field, tumuli, park,
pond.
h§4))Civil Divisions, e.g. Tsin (a province), Chang-sha (a
shire).

(5) Animals, e.g. the dog, wolf, fowl, fish, snapping-turtle.

(6) Agricultural Products, e.¢. bran, hay, gourd, cereals,

(7) Parts of Body, ¢.¢g. the tongue, penis.

(8) Human Actions, e.g. the cry, weep, slander, punish-
ment,

(9) Family Relations, e.g. the son, grandson, adult, old
man,

(10) Occupations, e.g. the farmer, weaving-woman.

l'(I hI) Buildings and Departments, e.g. the castle, granary,
<1tcnen,

(12) Implements, Furniture, &c, e.g. the lock, drum, bell,
bed, ship.

(13) Titles and Officials, e.g. the feudatory, ministers,
generals,

(14) Heroes, ¢.g. Fu-yeh, Tsau-fu.

(15) Philosophical and Theological Notions, ¢.g. positiveness,
virtue, prodigy, fates, fortune, wrong, &c.

As far as I could expound, the system implies certain pecu-
liarities. First, it preserves some abstract notions, thus point-
ing the way towards investigations on the early Chinese specu-
lations, Secondly, portions of the system severally harmonise
with the conditions of the Chinese social systen: that existed for
many centuries before the dawn of the Han dynasty (¢czrca 200
B.C.), when it seems certain that the nomenclature was well-
nigh finished. In the third place, I may mention that after
careful revisions of the whole list containing more than three
hundred names of the Seats, 1 have found but two that have had
any reference to the sea, viz., *‘ South Sea’’ and ‘¢ East Sea,”
the rather vague notions of old usage indicating some uncivil-
ised territories ; and with this only exception there occur no
names of marine beings such as Cetus, Delphinus, and Cancer.
This fact probably justifies a historical theory that locates the
cradle of Chinese civilisation on a land distant {from the seas.

I do not know precisely what system is current among the
Indians of the present day; but assuredly at least once they
made use of their own plans, and mapped out the heavens into
the twenty-eight divisions, each division with its typical constella-

trance and thotr ctrhrnrdinatoe ac tenftfarn allinded +4 2m ¢The R d AW ios

writings of the North. The equality of number of the divisions
in the Chinese and Indian systems is striking ; but evidence
favours the belief in their sporadic growths and analogous de-
velopment. The Chinese records of the typical constellations
date farther back than the epoch of their intercourse with the
Indians ; in fact, the Indian constellations, as is obvious from
their mythic apotheoses and the articles of sacrifice, including
such abomination to the Buddhist as blood and bird’s-flesh,
are essentially of Brahmanical type, and thus proclaim their
priority in existence to the event of the Buddhist mission to
China, which marks the era of the mutual acquaintance of the
two nations.

When we see in the old Chinese works on Indian names,
those of the Indian typical constellations, such as Rivata,
Kamphilla, &c., not literally interpreted, but merely identified
with those of the Chinese, such as Shi, Fang, &c., every two
divisions of corresponding order seem to have had exteats
almost coinciding in the two systems.

Twan Chin-shi (ci7ca 800 A.D.), a Chinese Pliny, in his
¢ Miscellanies ” has left us an extract from Indian records,
registering the objects with which the Indians used to associate
the forms of some typical constellations of their own. Of the
Chinese typical constellations, the original resemblances or
analogies can still be traced, through their names and characters,
with the help of the descriptive remarks in cases of difficulty.
Replying upon these authorities, I will now proceed to compare
the cited objects of alleged resemblances or analogies, in order
to see whether and how the fancies of the two nations converge
into or diverge from one another, in the establishment of one
most conspicuous, and thence typical constellation, out of the
stars scattered over a division almost identical in the two
systems.

1 .

Remarks. ‘Objects of Indian fancy.

|

Chinese names.

The bull with horns.

1. Niu (Taurus). The head of a bull.
2. Wi (the Tail). 'Yhe tail of scorpion.
3. Lid (the Wiltow). Curved, with a tip bent,l The serpent.
like the willow (twig). |
In Chinese astrology, |
this is the patron of |
the snakes. }
4. Wei (the Stomach). The legs of a vessel for | Same.
cooking.
s. Su (the Horn of The hzad of deer {with
Scops). | antlers).
6. Kif(th)e Winnowing i The horns of cattle.
an).
7. Tsing (the Well). \ A footprint.

8. Kwei (the unsettled). | Itscharacter, combined
with that for *‘ foot,”’
forms one for *‘ kneel-
ing,” and its originat
hieroglyphic  repre-
senfrs ‘*one kneel-
ing””: hence it is
probably of analo-
gous plan with Her-
cules {(kneeling). }
9. Kwei (the Ghost), The coffin (with corpse).; The Saint’s Breast.
10. Pih (the Handle-net).. I A hat.
11. Sing (the Star). ! The hook. The river-bank.
r2. Fang (the Screen). | : Beads of head-dress.

i

The dimple of woman.

It appears from the above comparisons that sometimes
quite analogous or even identical plans might sporadically grow
among distinct nations, probably due to the pronounced readi-
ness to be grouped afforded by the stars of not very different
brightness and relatively situated in a manner which at once
suggests a definite outline.

In conclusion, 1 should be inclined to state that the peculiarity,
in cases where it exists, can no doubt be of great value to
students of sociology, as it may help to some extent towards the
attainment of various important discoveries. For instance, a
Chinese constellation, Nii, or the Woman, is described as very
much simulating Ki, or the Winnowing Fan; and this might

- be closely connected with the frequent occurrence in Chinese

works of a figurative phrase, ‘“to serve the fan and broom ”
in the sense of “‘getting married.”” On the other hand,
as to the merit of its use for ascertaining the race-affinity,
my opinion must be somewhat negative, for, while in-

stances are not wanting of such remarkable analogies among
cnnrh hataraosnaniic natinne ac tha T hincca and Tndianc

the subject is decidedly one of those social acquirements of

highly transmissible nature, its present features being more the

result of the national intercourse than that of the race-affinity.
KuMAGUSU MINAKATA.

15 Blithfield Street, Kensington, August 31.

16



K PERO-FT /UG A Y FDF 7> v T, 4 Y FTIRRICEMBOMER 13°20' 2 e LT ttEEzHWE., 20lE%
ME 21 RS, A YFDF I % b 7T, IULFELHEBPRLZDIZ, HIROKETESRPBE L7720 TH 5. BERFITHER
231983 FDFME TR THE LZdD. 4 ¥ RO, [15, 16] 2BFI/FK. (RIFEDH)

REfEIL 2 BEFD—EfD A

TEIE Ee Hia 0 BW (PE) | MEE B2 284 B0 HO1RE e FICUTLEEER
1 om 2 fof 12 14 Fro— Moy oa IR (1)
N,
2 oo 29 HEOHE 13 15 AUy —7414— vy —a JEDFH
3 = Tu REDMY - ARoT 14 16 vYa4iy—Ahh— ATFIFT—7
4 BEoOIED REDME - B R 15 17 7X7—K— SN LR - G
5 D LA FE DD 16 18 Yr—ya&k— AVFI(¥y FEMOE, K% . e ——
77) Chinese names. Remarks. Objects of Indian fancy.
6 Z=N O FED R 17 19 &»—3 =LY T4 fRiR - h R (2) S S
7 <5 = B3R5 D 18 20 STy -T— T—2xZX KD (6) 1. Niu (Taurus). The bull with horns. | The head of a bull.
623 oy R — 2. Wi (the Tail). X X | "LThe tail of scorpion.
. . . N 2. LG 1llow). ed, wi 1 t,t Th X
8 R UL %< 19 21 WeRI-T—L T avy Fx— KM 3 Lid (the Wiliow) C‘{{f::dth:’;fi“;\‘,ﬁwfg“). | Lhe serpent
¥ B — Fe TS In Chinese astrology, |
this is the patron of !
N the snakes.
9  Ewd whkas () 20 fR 7€ b 777 — FH O ELEH 4. Wei (the Stomach). | The Iigs of a vessel for | Same.
> — N N P v - cookKing.
10 & Ui  OBFKL 21 22 vaIvrF—  Yavax  FHOM | ° |
11 i X 1 Be. Hh L X 29 93 R aR— > 2 AR oD B 5. Sug (the) Horn of | | Tf::l}tx{:e.a;i)ofdeer (with
~ N oo o . oCOPS). : ‘ rs).
12 fa & EAR - LW 23 24 T XbET¥Y Uyt 2 - g - K 6. Ki (the Winnowing | The horns of cattle.
fan). | !
. B :Lo . ] . . . . 7. Tsing (the Well). A footprint.
13 = L2 E R - R 24 25 =Ty e N— T I yN—=X —RE=fHDT T 7 8. Kwei (the unsettled). | Itscharacter, combined | The dimple of woman.
S S 020 with that for ** foot,”” |
F %% { ‘e .
~ ) _ | forms one for *‘ kneel- |
14 BE A BE - ElE 25 26 TUvXRIT-N—F FreIATFR= FEhOE (7) ing,” and its original |
SR — Y hieroglyphic  repre- !
\ ] . ) senrs ‘"one kneel- |
15 S AN S - RO 26 27 L—UrT 14— T v i - T (9)? ingl;’ ;)I henfc_:e it is i
= .. : S s NN 5 . probably of analo- |
16 = A9 Ofo? < - NFE 27 1 T¥avg 4= 7T¥av4 Y FESEXAH, AT - (B gous plan with Her- |
17 H W B - B&YE 28 2 NTF=— Y~ [ERE, sEm (4) o ‘ cules (kneeling). | b
18 5 135 N2 1 3 2V T 4 H— 7 2= K Ol Ig: Il;i"l-‘:?t}gthf{:(:nh;lsct-)ﬁet).é The coffin (with corpse). }h};ﬁamt s Breast.
19 5B 63®) HHAD - g 2 4 O—bk=— <o % gh&nF (10) 11. Sing (the Star). ' The hook. The rivefrilbank;1
20 4 L B - v X 3 5 e Foy RS H, % - {9 (5) r2. Fang (the Screen). . ' Beads of head-dress.
21 %z LA XY=} 4 6 7—ILKF— VRS B o
22 B HA 5 T TFAT R TTA4T A BE RS
23 X R - 6 8 Fvax FUNZRRT R HOM (9) F/7RRME, Nature 48 (1893) p541-543
A
24 i bews  HlO 7 9 T—Yal—¥ HiX i D (3)
.\7
25 2 Bu FeBbh (B) 8 10 ~H-— =8 87974 fH5E (11)
26 ko bxd  LHB-HDK 9 11 Ty 8= NF TS DB, Bk
VT = —
27 " X< - 10 12 D9u&RI-— FAYTY 15y - R (12)?
7 =—
28 2 LA DRI 11 13 "R 7—74 Y KB
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Hindu Asterism

Hindu Asterism.

Arab Manazil.

[DECEMBER 28, 18

I. Agvini (The two gods)
B and v Arietis

2. Bharani (Carrying away)
35, 39, and 41 Arietis

3. Krttikd (Has been explained as matting ;

doubtful)
n Tauri, &c. (Pleiades)

4. Rohini (Red)
a, 0, v, 8, e Tauri

5. Mygagiras (Head of deer)
A, ¢!, ¢* Orionis

6. Ardri (Damp)
a Orionis

7. Punarvasu (Twice bright)
B, a Geminorum

8. Pushya (Auspicious)
6, 8, v Cancri

9. Aglesha (Embracing, serpents)
e, 3, o, n, p Hydr

€0. Magha (The strong ?)
L ) (’ 4, e« Leonis

11, Pirva Phalguni (Grey)
3, 6 Leonis

€2, Uttara Phalguni
B, 93 Leonis

3. Hasta (Hard)
3 v, ¢ a B Corvi

14. Citrd (Beautiful)
a Virginis

15. Sviti
a Bootis

46. Vigikha (Fork)
4 v, B, a Libre

17. Anuradha (Blissful)
3, B, = Scorpionis

18. Jyeshtha (The best)
a, g, T Scorpionis

19. Miila (Root)
A, v, k1, 0, 9, (, x, € Scorpionis

20, Pirva-Ashidba (Unconquered)
3, € Sagittarii

21. Uttara-Ashidha (Unconquered)
o, ¢ Sagittarii

22. Abhijit (Victorious)
a, ¢, { Lyre

23. Cravana (Lame)
a, B, ¥ Aquilz

24. Cravishtha (Most glorious)
B, a, v, & Delphini

25. Catabhishaj (?)
A Aquari, &c.

26, Purva-Bhadrapada (Having ox feet)
a, B8 Pegasi

27. Uttara-Bhadrapada (Having ox feet)
v Pegasi, @ Andromeda

28. Revali (The rich)
¢ Piscium, &c.

1. ash-Sharatin (The two signs)

B and vy Arietis

2. al-Butain (The little belly)

35, 39, and 41 Arietis

3. ath-Thuraiyi (Probably ““the cluster”)

n Tauri, &c. (Pleiades)

4. ad-Dabarin (““ The follower” of the Plei- |

ades)
a, 6, v, 8, € Tauri

5. al-Hak’ah (The circle of hairs)

A, ¢!, ¢* Orionis

6. al-lian’ah (Apparently “‘the wishing As- |

terism ”’)
m K, ¥ 7Y, £ Geminorum

7. adh-Dhird’ (The arm)

B, a Geminorum

8. an-Nathrah (‘‘ The point between lip and

nostrils "’ of Leo)
7, & Cancri, and Prasepe

9. at-Tarf (*“ The eyes” of Leo)

¢ Cancri, A Leonis

10, aj-Jabhah (The forehead)

& 1, 7, { Leonis

| 11. az-Zubrah (The shoulder)

17;
18.
' 19.

'
20.

2

-

22.

23. Sa'd Bula’ (““Greedy Sa'd,” because the |

24.

25.
26.

27.

28.

15.

8, 6 Leonis

L 12, as-Sarfah (“‘ The change” of weather)

B Leonis

13. al-Auwa (‘““The howler,” sometimes con-

ceived as a dog barking round Virgo)
B, n, v, 8, « Virginis

14. as-Simik (The prop)

a Virginis

al-Ghafr (Of uncertain sense)

4, x, A Virginis

16. az-Zubanin (*“The two claws” of the |

scorpion)
a, B Librae

al-Iklil (The crown)

B, 8, » Scorpionis

al-Kalb (The heart)

a Scorpionis

ash-Shaulah (* The sting ” of the scorpion)

A, v Scorpionis

an-Na’iim (The ostriches)

7, 3, ¢, n, ¢, 7, 7, { Sagittarii

. al-Baldah (The hairless space between the

eyebrows)
N of = Sagittarii

a, B Capricorni

larger star seems to swallow the smaller)
€, u, v Aquarii

cially lucky star
B, & Aquarii

Sa’d al-Akhbiyah (““ Sa'd with the tents”)

a, v, {, n Aquarii

al-Fargh al-Mukdim (The front lip of the |

bucket)
a, B Pegasi

al-Fargh al-Mukhir (The hinder lip of the

bucket)
v Pegasi, a Andromeda:

Batn al-Hit (The fish’s belly)

B Andromedz, &c.

| 10.

| 1L

13.

15.

16.

17.

Sa'd adh-Dhabih (Sa’d (luck) the sacrificer) |

|
| 23.

Sa'd as-Suid (*“ The luck of lucks ” = spe- |

| 24.
|

I 25,
26.
27.

|
' 28,

12.

],,,

Chinese Sieu.

—_——— ——————

1. Mao

n Taun

. Pi

¢ Tauri

. Tse

A Orionis

. Tsan

8 Orionis

. Tsing (A well)

# Geminorum

. Kuei

@ Cancri

. Lieu (The willow)

3 Hydrae

. Sing (A star)

a Hydrz

. Chang

»! Hydrz=
‘7
a Crateris

Chin
v Corvi
Kio (A horn)
a Virginis
Kang (Overbearing, itz
x Virginis
Ti (A foundation)
a® Libra

Fang (Room, dwellis:
= Scorpionis

Sin (The heart)
o Scorpionis
Uei (High)
u* Scorpionis

. Ki

¥* Sagittarii
Teu
¢ Sagittarii

Nieu
B Capricorni

. Ni

e Aquarii

. Hiu

B Aquarii
Goei

a Aquarii
Che

a Pegasi
Pi

v Pegasi
Koei

¢ Andromeda

Leu
B Arietis

Oei
35 Arietis

NO. 1261, VOL. 49]
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28 Lunar Mansions: circular-mean ecliptic longitude by system

(corrected: Hindu #28 Revati now uses the real ¢ Piscium coordinates)

1.0
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Ecliptic longitude (deg, J2000)
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Hindu Asterism

[DECEMBER 28, 18

Hindu Asterism. Arab Manzil. Chinese Sieu.
I. Agvini (The two gods) 1. ash-Sharatin (The two signs) 1. Mao
B and v Arietis B and v Arietis n Tauri
2. Bhanni (Carrying away) 2- ‘l'But‘in (The liltle ‘bc_")') 2. Pi
35, 39, and 41 Arietis 35, 39, and 41 Arietis e Tanei
s : ing : | 3- ath-Thuraiyi (Probably “the cluster”)
3. K{ttl‘ll(: u(g?:l)been explained as matting ; » Tauri, &c. (Pleiades) 3 Tsi Orionis
n Tauri, &c. (Pleiades) 4. ad-Dabarin (‘““ The follower” of the Plei- 4
- des) | 4. Tsan
4. Rohini (Red) = X —
‘l 0! ‘7’ 81 € Taul‘i ‘I ;’io;;‘y;‘ a(:r‘hTa.urll f h . ) l 8 Ononu
. al-Hak’a e circle of hairs :
5. Mrgagiras (Head of deer) > A, o', ¢* Orionis | 5. Tsing (A well)
A, ¢!, ¢* Orionis ey ‘ # Geminorum
R 6. al-lian’ah (Apparently “‘the wishing As- ;
6. Ardra (Damp) terism ) 6. Kuei 2
a Orionis K, ¥, ¥, ¢ Geminorum ¢ Cancri
7. Punarvasu (Twice bright) 7. adh-Dhird’ (The arm) | 7. Lieu (The willow)
B, a Geminorum B, a Geminorum : 3 Hydra
8. Pushya (Auspicious) 8. mnlf,:::{:)l é;' L’I;];: point between lip and ; 8. Sing (A star)
8, 8, v Cancri 7, & Cancri, and Prasepe | o Hydr=
9. Agleshi (Embracing, serpents) 9. at-Tarf (*“ The eyes” of Leo) | 9. Chang
¢ 3, o, n, p Hydr ¢ Cancri, A LZonis ; »! Hydrz
€0. Magha (The strong ?) 10, aj-Jabhah (The forehead) 10, Y
a 7, v, { u, « Leonis | a, 1, ¥, { Leonis a Crateris
11, Pirva Phalguni (Grey) | 11. az-Zubrah (The shoulder) | 11. Chin
3, 6 Leonis | 8, 6 Leonis v Corvi
' = “ » o :
€2, Uttara Phalguni i = galﬁg::i(s The change ™ of weather) | 12. Kio (A horn)
Leoni } Vireini
£ 93 s 13. al-Auwa (‘““The howler,” sometimes con- W
¥3. Hasta (Hard) ceived as a dog barking round Virgo) 13. Kang (Overbearing,sirz
3 ¥ ¢ a B Corvi B, n, v, 8, « Virginis x Virginis
t4. Cird (Beautif i ProP) 14. Ti(A foundation)
@ Virginis 15. al-Ghafr (Of uncertain sense) s Litre
15. Svati | 4, x, A Virginis 15. Fang (Room, dwellic:
a Bootis 16. az-Zubanin (‘“The two claws” of the ’ * Scorpionis
¢6. Vigikhi (Fork) scorpion) | 16. Sin (The heart)
4 7Y B, a Librae | @, B Libra i o Scorpionis
17. al-1klil (The crown) H .
17. Anuradhd (Blissful) B, 8, » Scorpionis 17. Uei (High)
3, B, = Scorpionis 18. al-Kalb ('I:hc .heart) u* Scorpionis
18. Jyeshtha (The best) a Scorpionis 18. Ki '
a, g, T Scorpionis ' 19. ash-Shag)ah (*“ The sting ” of the scorpion) 7* Sagittarii
19. Miila (Root) ' A vﬁcorp:oms ) 19. Tew
A, v, k1, 0, 9, (, x, € Scorpionis 20. an-Na'iim (The ostriches) ) ) ; ¢ Sagittarii
7, 3, ¢, n, ¢, 7, 7, { Sagittarii ! i
20, Pirva-Ashidba (Unconquered) b . | 20, Nieu )
3, ¢ Sagittari1 21. al Ba!(yi:tl:m(sse hx:uless space between the | 8 Capricorn
21. Uttara-Ashidhi (Unconquered) N of x Sagittarii ' 21. Nii )
o, ¢ Sagittarii 22. Sa'd adh-Dhibih (Sa'd (luck) the sacrificer) | € Aquarii
Abhiiit (Victori a, B Capricorni 22. Hii
S ‘{"‘é L‘;,‘;"“S’ 23. Sa'd Bula’ (““Greedy Sa'd,” because the | g Aquarii
’ larger star seems to swallow the smaller) |
23. Cravana (Lame) €, u, ¥ Aquarii . 23. Goei -
a, B, v Aquilz 24. Sa'd as-Siiid (* The luck of lucks ” = spe- | a Aquarii
. ; . cially lucky star ‘
24. Cravishtha (Most glorious) v 24. Che )
) B, a, 7, & Delphini B, ¢ Aquar.u i a Pegasi
o 25. Sa’d al-Akhbiyah (*“ Sa’d with the tents ) | .
25. Catabhishaj (?) a, v, {, n Aquarii l 25. Pi ]
A Aquarii, &c. 26. al-Fargh al-Mukdim (The front lip of the | Y Pegasi
26. Purva-Bhadrapada (Having ox feet) bucket) 26. Koei
a, B Pegasi a, B Pegasi ¢ Andromedz
27. Uttara-Bhidrapada (Having ox feet) 27. al-l'nggl;k:tl)-l\fukhlr (The hinder lip of the | 27. Lew
v Pegasi, @ Andromeda v Pegasi, a Andromeda l B Arietis
28. Revali (The rich) 28. Batn al-Hiit (The fish's belly) | 28. Qei
¢ Piscium, &c. B Andromedz, &c. ! 35 Arietis

NO. 1261, VOL. 49]
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Hindu Asterism
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J
Hindu Asterism. Arab Manzil. Chinese Sieu.

I. Agvini (The two gods) 1. ash-Sharatin (The two signs) 1. Mao

B and v Arietis B and v Arietis n Tauri
2. Bharani (Carrying away) 2. al-Butain (The little belly) 2. Pi

35, 39, and 41 Arietis 35, 39, and 41 Arietis ¢ Tauri
: o s . ing : | 3- ath-Thuraiyi (Probably “the cluster”)
3 K!’ttl(ll(: u(g?:l)been explained as matting ; v Tauri, &c. (Pleiades) 3. Tsi Orions

n Tauri, &c. (Pleiades) 4. ad-Dabarin (‘“ The follower” of the Plei- | e

-~ ades) | 4. Tsan

4. Rohini (Red) a, 0, v, 8, e Tauri | 3 Orionis

a, 0, v, 8, € Tauri

5. Mygaciras (Head of deer)
A, ¢!, ¢* Orionis

6. Ardri (Damp) terism ) 6. Kuei ;
a Orionis m K, ¥ v, ¢ Geminorum ¢ Cancri
7. Punarvasu (Twice bright) 7. adh-Dhird’ (The arm) | 7. Lieu (The willow)
B, a Geminorum B, a Geminorum : 3 Hydra
8. Pushya (Auspicious) 8. mnl:‘,:::{: h é;}?:): point between lip and ; 8. Sing (A star)
) 6, 8, 7 Cancri 7, 8 Cancri, and Prasepe i o Sy
9. Aglesha (Embracing, serpents) 9. at-Tarf (*‘ The eyes” of Leo) ' 9. Chang
¢ 3, o, n, p Hydre £ Cancri, A Leonis ; »! Hydrz
€0. Magha (The strong ?) ) 10. aj-Jabhah (The forehead) ‘10, Y
& 7, v, {, u, « Leonis | &, 1, v, { Leonis a Crateris
11, Pirva Phalguni (Grey) | 11. az-Zubrah (The shoulder) | 11. Chin
3, 6 Leonis ' 8, 8 Leonis ; v Corvi
i R “" » o |
a5 Tiiss P{:;l)guni 12, as gali‘;::i(s The change” of weather) | 12. Kio (A horn)
A nis ) ‘ Virgini
B 93 13. al-Auwa (‘“The howler,” sometimes con- @ virginis
23. Hasta (Hard) ceived as a dog barking round Virgo) 13. Kang (Overbearing,iri
3 ¥ ¢ a, B Corvi B, n, v, 8, « Virginis x Virginis
t4. Citd (Beautiful) o i PP 14. Ti(A foundation)
« Vi 15. al-Ghafr (Of uncertain sense) & Librs
15. Sviti ) | 4, x, A Virginis 15. Fang (Room, dwellis:
@ Bootis 16. az-Zubinin (““The two claws” of the | = Scorpionis
¢6. Vigikha (Fork) Scaspeon) 16. Sin (The heart)
4, v, B, a Librae ' “' 5 Librae : o Scorpionis
) 17. al-1klil (The crown) i
17. Anuradhd (Blissful) B, 8, = Scorpionis 17. Uei (High)
3, B, = Scorpionis 18. al-Kalb ('I:he.heart) u* Scorpionis
18. Jyeshtha (The best) a Scorpionis 18. Ki
@, &, T Scorpionis . 19. ash-Shaulah (*“ The sting ” of the scorpion) 7* Sagittarii
19. Mila (Root) | A, Scotpionis 19. Teu
A, v, x, ¢, 8, 7, {, u, € Scorpionis | 20. an-Na'dim (The ostriches) By ; ¢ Sagittarii
s ddki iU ! Y3 ¢n 0,01 ¢ Sagittarii [ -
20, Pirva-Ashidba (Unconquered) i . | 20. Nieu
3, ¢ Sagittarit 21. al Bael;l:ll)lm(g:)e ht:lrless space between the : 8 Capricorni
21. Uttara-Ashidha (Unconquered) N of » Sagittarii 21. Ni .
o, ¢ Sagittarii 22. Sa'd adh-Dhabih (Sa’d (luck) the sacrificer) | e Aquarii
Abhiiit (Vietori a, B Capricorni 22. Hiii
2% fpt { ¥ictorions) 23. Sa’d Bula' (““Greedy Sa'd,” because the | i
a, ¢, { Lyre B Aquarii
larger star seems to swallow the smaller) |
23. Cravana (Lame) €, #, ¥ Aquarii . 23. Goei .
a, B, ¥ Aquila 24. Sa'd as-Siiid (* The luck of lucks ” = spe- | @ Aquarii
. : . ially lucky star '
24. Cravishtha (Most glorious) o .e 24. Che
¢ B, a, v, & Delphini B, ¢ Aquar.u i a Pegasi
o 25. Sa’d al-Akhbiyah (* Sa’d with the tents”’) | .
25. Catabhishaj (?) a, v, {, n Aquarii ‘ 25. Pi )
A Aquani, &c. 26. al-Fargh al-Mukdim (The front lip of the | 7 Pegasi
26, Purva-Bhadrapada (Having ox feet) bucket) 26. Koei
a, B Pegasi a, B Pegasi ¢ Andromedz
27. Uttara-Bhidrapada (Having ox feet) %2 al'l‘al:ﬁ?k::)'nu“h" (The hinder lip of the | 27. Lew
7 Pegasi, a Andromeda v Pegasi, @ Andromeda= | B Aniets
28. Revali (The rich) 28. Batn al-Hiit (The fish’s belly) | 28. Oei
¢ Piscium, &c. B Andromedza, &c. ! 35 Arietis

. al-Hak’ah (The circle of hairs)

[DECEMBER 28, 1}

A, ¢!, ¢* Orionis
al-lan’ah (Apparently *‘the wishing As-

. Tsing (A well)

# Geminorum

NO. 1261, VOL. 49

N. Lockyer, Nature 49 (1893) p199-203
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In any account of recent work on this subject T think wvon
Sterneck's experiments at Pribram and Freiberg deserve notice.
These were made in the years 1882-5, and were pendulum ex-
periments of the Iarton Pit type. T'he method of comparing
the times of swing of the pendulums below and at the sm ace
was, I believe, quite new, and consisted in determ.ning the
coincidences with the same clock, which gave simulianeous
half-second signals at the two stations by means of an elcciric
circuit,  The results unfortunately tend to confirm the con-
cluston which had, I think, been already drawn from Airy’s
work —that the mine method of experiment, thoush it may add
to our knowledge of the constitution of the surface strata, 13
useless in determining the mean density of the earth,

\I Uur von \urmd\ s papers are published in the Procce lin; s
of the Militar- Geographisches Institut of Vienna.

i’cn\a n, ;\bcrg('lt', August 12, J. H. PoyNTING.

The Grouping of Stars into Constellations.

CAN you or some of your readers kindly give me an answer
to the following questions, or tell me where 1 may obtain
information on the subjects?

Did ihe Assyrians, Ezyprians, Greeks, and Persians group the
stars in the same manner into constellations?  In cases where
they did so were the constellations usually named by all the
nations after the same animals?

IHow were the constellationg, which we call after Greek
heroes, named by Assyriuns and Egyptians?

Do the different races of the pruenl day, Chinese, Poly-
nesians, Hindoos, Negroes, Americans, &c., each group the
stars in a peculnr way ?

If each race has its own plan of grouping the stars can we
make use of this peculiarity in ascertaining the affinity of various
races and na‘ions ? M. A. L.

Terricrs Green, High Wycombe, August 11.

M.A.B., Nature 48 (1893) p370

[Nature 48, No.1242 (Aug. 17, 1893) p.370]
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es can still be traced, through their names and characters,
e help of the descriptive remarks in cases of difficulty.
1g upon these authorities, I will now proceed to compare
d objects of alleged resemblances or analogies, in order
vhether and how the fancies of the two nations converge
diverge from one another, in the establishment of one
mspicuous, and thence typical constellation, out of the
cattered over a division almost identical in the two

arks the era of the mutual acghintance of the

R GCEIAVING

F<BEREFITSND.

1 .

Remarks. ‘Objects of Indian fancy.

|

nese names.

(5) BUENZNORENMNBREDEREX 3 DREEFFOOIE, TOFFIEZ LT D .

The bull with horns. The head of a bull.
‘Yhe tail of scorpion.
Curved, with a tip bent,l The serpent,

like the willow (twig).

I}I:' Ci}ine}sle astrology% |
— — 1\ y W\ \ — —_ —_— R W -~ this is the patron of |
N \a = =1 the snakes. \
P RA K 0) %ﬁ" 1 ‘ \/ n 5 " 5 — % \ . ookin vessel for -
_EICKDTCTET c\fa\,%b%ﬁ%ﬁ L“ FlcDOUY CEm USCEMNTTRIZADNN. (he Stomach). | The legs of » vessel for | Sam
‘the Horn of l The head of deer {with
ops). i antlers).

,h)e Winnowing i | The horns of cattle.
ahn 1 ¢
g (the Well). \ \ A footprint.
i (the unsestled). | Itscharacter, combined | The dimple of woman.
with that for *“ foot,”” |
forms one for *‘ kneel- |
ing,”” and its original |
hieroglyphic  repre- !

senrs  ‘*one kneel- |

ing””: hence 1t is |

probably of analo- |

gous plan with Her- |

cules (kneeling). r
The coffin (with corpse).; The Saint’s Breast.
| A hat.
‘ The river-bank.
' Beads of head-dress.

i (the Ghost),
‘the Handle-net).:
(the Star). | The hook.
7 (the Screen). |

opears from the above comparisons that sometimes

1alogous or even identical plans might sporadically grow

distinct nations, probably due to the pronounced readi-

be grouped afforded by the stars of not very different

ess and relatively situated in a manner which at once
sugyeas a definite outline.

In conclusion, I should be inclined to state that the peculiarity,

in cases where it exists, can no doubt be of great value to

the subject is decidedly one of those social acquirements of

highly transmissible nature, its present features being more the

result of the national intercourse than that of the race-affinity.
KuMAGUSU MINAKATA.

TTTTTTT T T -7 T4 ¥ K T TTTT T T . . . .
extension of space analysis to logmarithmic spirals and to hyper-
bolic trigonometry. The connection of the latter with non-

{\;rel;l—t;r“& th?rty: and in one g‘;oup, the Imperial Body-
guards, they amount to forty-five. Occasionally the same stars

lllle L1101V L. A4k LLIN. Lilaive lJla\-U, E N Illﬁy WITILLAVIY LUIGL alilTl

careful revisions of the whole list containing more than three
hundred names of the Seats, I have found but two that have had

euclidean geometry is also pointed ou'. As further evidence of
the fruitfulness of my notation and principles I may mention
that I have just read before the Mathematical Congress assembled
at Chicago two papers—one on ‘‘ The Definitions of the Trigo-
nometric Functions,” the other on *‘ The Principles of Elliptic
and Hyperbolic Analysis.” These papers give thg trigono-
metry of the elliptic and hyperbolic surfaces.

are at once named collectively and individually ; thus, the first
seven stars of Ursa Major are grouped into Peh-tau or the
North Ladle, of which the scoop consists of Shu «, Siuen 8,
Ki ¥, and Kiuen 3, and the handle of Yuh-hang ¢, Kai-yang ¢,
and Yau-Kwang #. With Polaris as the centre, the heavens
are radiantly divided into the twenty-eight ¢ Inns’ of unequal
breadths, each division being denominated after its typical con-

any reference to the sea, viz., ‘‘ South Sea’’ and ‘‘ East Sea,”
the rather vague notions of old usage indicating some uncivil-
ised territories ; and with this only exception there occur no
names of marine beings such as Cetus, Delphinus, and Cancer.
This fact probably justifies a historical theory that locates the
cradle of Chinese civilisation on a land distant {from the seas.

1 do not know precisely what system is current among the

students of sociology, as it may help to some extent towards the
attainment of various important discoveries., For instance, a
Chinese constellation, Nii, or the Woman, is described as very
much simulating Ki, or the Winnowing Fan; and this might

. be closely connected with the frequent occurrence in Chinese

works of a figurative phrase, ‘“to serve the fan and broom ”
in the sense of “‘getting married.” On the other hand,

15 Blithfield Street, Kensington, August 31.
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Fig 1. The diversity of constellations line figures. Traditional Chinese (top) and ancient Babylonian (bottom) constellations for the same southern
sky: declinations [-90°, 20°], right ascensions [90°, 270" ]. The choice of stars and lines differs. Some constellation names removed for clarity.

https://doi.org/10.1371/journal.pone.0272270.g001

PLoS ONE 17(7): e0272270.
https://doi.org/10.1371/journal. pone.0272270 https://arxiv.org/abs/2110.12329
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The network signature of constellation line figures.
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Fig 2. The location of sky cultures. The 56 cultures are shown with: name, the date of documentation, and the number of constellations (or asterisms) with
at least one line. Sky cultures with global reach are highlighted at the bottom.

hitps://doi.org/10.1371/journal.pone.0272270.g002

PLoS ONE 17(7): e0272270.
https://doi.org/10.1371/journal. pone.0272270

https://arxiv.org/abs/2110.12329
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Fig 3. Constellations features aggregated per sky culture. The culture size (constellation count) is on the left. Four
constellation features (s, 5,5, ;6 and s,) are then shown via their averages and standard deviations per culture. The
global average of each statistic is marked with a dotted line. The horizontal scales for the first two statistics are
logarithmic, and the rest linear.

PLoS ONE 17(7): e0272270.

s; the number of links;

S, $3 the maximum and average degree;

s4 the clustering coefficient;

ss the maximum core number;

The network signature of constellation line figures.
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Brightness constellatzon features measure basic statistics on star magnitudes:

S17> S18> S10 the average, minimum, and maximum star magnitude.
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Fig 6. Visual signatures by culture (question I.1). (top) Constellations from example cultures are shown in the
foreground, over the background of all other constellations. (bottom) The similarity graph for cultures. The node size is
proportional to the number of constellations per culture, and the edge width to the similarity A.
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