
were iriclutleil 11etwee11 30" alicl 62" of north 
clecli~lation, ancl every object of importance io 

TIII: observatory of Tiinit! college, I)ublin, iidmiral Sun\-tli's celebratetl cycle of' celestial 
has long been the most famous spot on eartli objccts was transcribed into the worliing-lists. 
for deternlinations of stellar pwallas ; ancl the Strure's catalogue was also drawn upon, ant1 
lahors of the present astronomer royal of Ire- liliewise catalognes of red stars by Sclljelleiop 
land, I lr .  Ball, conductecl in the balile liuc of aucl Birmingliam ; the hj-pothesis with regard 
research, mill rnalie good the clriiin of' this to ol~jects of this type being that their colol 
institution to sucb clistinction for a long time may be due to their small size, niid thus pre- 
to come. 1:eYore the time of Dr. Br~~nnow.  snmahly less Par removecl from the solar sys- 
fhrnierly astronomer rojal : ~ t  Dunsinli, no as-
trono~ners had, except in isolatctl instatlccs, 
attaclied the problem of stellar parnllaxcs for 
its own sake ; that is to say, the cletermina- 
tions of parallax hacl come about rather i~lci- 
clentally, anti hat1 not been ~uldertaken with 
the iclea of deterlnining stel1:~r clistarlces as the 
sole end of the research. The painrlaliing 
care nliich Dr. Brdnnow exercised as an ob-
server, ancl hir conscientious tlloroughness in 
the subsequent nnmerical worli based on his 
observntional data, n ere so sliilft~lly conlbilied 
as to show that the tZistances of the stars were 
readily determiiiahle with a hopeful, and to 
n certain extent satisfactory, precision. The 
stars with which be n as largely occupied mere 
O. L ~ r a e ,  C:roornbridge 1830, 8.5 Pcgasi, nncl 
6 Jlrnconis. 

Ilr. Ball, appointecl astrono~ner royal sornc. 
ten years ago, has wisely derotecl the resources 
of the Trinlty college obser~atory in the main to 
parallax research, and he has greatly amplified 
the plans of liis preclecessor. I n  the presc~nt 
~ o l ~ l ~ n ehe iletails tile method by which his ob- 
scrratioils in sjstematic seal.ch for stars wit11 
a large parallax have heen coniincted ; and it 
is plainlj- apparent 1 1 0 ~an enthusiastic ~vorker 
can completely obscrvc so Inally stars when 
spccial pre-arrangements are adoptecl for the 
economy of time and 1a1)or. With slight 
changes, these same inethods would be e q u a l l ~  
applicable to the details of other observatory 
work, and wotild result in an equal saving : the 
rncthods are quite similar to tho,c now so corn- 
mori in the details of l i b r a r ~  management, and 
have already bcen adopted by many astrono- 
mcrs in facilitating thcir morlc. 

I t  will be a matter of interest to many to 
know how, from the myriatls of stars in t l ~ c  
sky, Dr. Ball was guiclcd in the sclection of a 
list embracing about a tbousa~~dobjccts. 111 

tbc first place, only sncli ol~jects were talien as 

Aslrono?ni<'nl obn~~7:ations made at Df{nsi?ik. ant? ren~arch~s  
Pifth part. 0l)scrvations in search of Rtars with an annual par-
allax. By ROBXRT8. BALL,LL.U., F.I%.S.,astronomer royal.

lielio?neter dete?n~i?lationsof stellar parallax in the nozcthern 
I~emi~sphere.By nAv1n GILL,LT2.U.,Ti..lt.S., lier Xa.icicaty'x a?-
tronomer at the Cape of Good Hopc, and W. I,. ELKIN,Ph.U. 
Forming part i .  of the forty-eighth voltime of t l ~ ememoir8 of the 
lloyal afitronomical society. 

tem. h nll~nber of the ~rariable stars, also, 
are probably very small, and they were iacl~~cled 
in Dr. Ball's lists for a lilie I eason. 

I t  will not be ~niderstoocl that Dr. Ball's 
work ninouiits to a conclnsive determillation 
of the distances of all these objects : the 01)- 
jects of his research are at present very cliffer- 
ellt from this ; and liis labors were 4irectecl 
wit11 maid reference to a decision, in nll cases, 
cvlietlicr tlic observed stars indicate a SUE-
ciently large parallactic displacement to m e ~ i t  
f~lrtller imnietiiatp attention. Of course. there 
was no tlisappointinent in finding that a Trev 
small p~oportion of the objects examined gavc 
satisfactory evidence of a ~neasnrahle l~arallau ; 
hut the lt~bors of Dr. Ball are none the less 
important to future obserxers a3 indicating 
clearly the tii~.ectioii in which there is no 
1)ressiag nccd or similar iar-estigatioii. So 
rnr~cli for the inconclusive part of this work. 
,2nd we may now speak of the positive results 
in the sllal)r of accurate tlctc~rmiliations of the 
tara all ax of (5 L (B) C$ gni. (:roombriclge 1G 18, 
and (iC'rgni ( R ) .  

The first star belongs to the famous binary 
system, the first tlctermination of whose dis- 
tance was made by thc ill~istrious Bessel ; and 
Dr. Ball finds its annual parallax to be very 
little short of half a second of arc. I n  order 
to show the degree of accuracy attained in 
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such obserrations, we reprodnce Dr. Ball's 
diagram representing his present series of ob- 
servations on the assuml~tion of his finally cle- 
duced parallax, Off.4G76. I f  this is  the star 's 
true parallax, i t  cannot affect the observed 
declinations t o  a greater extent  tll:~n Of'.40, 
which is the maximum length of the ordinates 
in  the cnrve. The  large blaclr dots inclicate 
the observations, while the carve shows a t  
ever.y point the calculated effect of parallax. 
Of the discrepancies between the t v o ,  Dr .  Ball 
remarlcs, that  though some of them ' $  seen1 
large, relatively t o  the total amonnt t o  be 
measnred, yet  the greatest ciivergence of the 
observation from the curve is  not more than 
the angle s11btell(lecl by a penny-piece a t  the 
distance of fifteen or  twenty miles." 

Of Groombriclge 1618, a s tar  remarkable 
for its proper motion, we need only say that  
the parallax resulting from a n  elaborate series 
of observations is  0".322 -f Off.023; ancl, of 
the s tar  (P iii. 24%) suggested by  Struve a s  
suitable for a parallax series, that  Dr.  Ball 
finds its parallax inappreciable. Of the s tar  
6 Cygni (B), however, more should be said, as  
comparison with 61 (B) Cygni s h o n ~ s  both stars 
to  be binary systcms, with a large proljer 
motion corninoil t o  both, and color and magni- 
tncle snbstantinlly identical. Dr.  Ball's iares-  
tigations point to a. l~aral lax of Off.482 rt 
Of.054, so that  to  the  otller featnres of re-
semblallce of the two systcms rse are t o  acld 
the f i ~ c t  that  the two objects appear to  he  
cqnally d i s t m ~ t  from the solar system. 

T h e  l?arallax cletcrininations of Dr .  Gill 
and Dr.  ElBin a t  the Cape of Good IIope 
w e ,  vi thout  doubt, the most thorough and ac- 
cnmte work of the lrind ever performecl. The  
heliometer was not a large one, having a n  
aperture of only four inches, and the interra1 
of time set aside for the accomplishment oE 
their programme was but eighteen months. 
I t  was considered essential tha t  several of the 
parallaxes shoulcl be  investigated independeatljr 
by both observers, ancl with different compari- 
son-stars, in  order t o  obtain some test of the 
general accuracy of the conclusions reached ; 
and, after much consideration ancl trial, the 
following s tars  were finally selected : tx Cen-
tauri, Sirius, and ~ I n d i ,  for observation by 
k~oth Gill a i d  Elkin ; Lacaille 9352, o,Eridani, 
ancl /lCentauri, for observation by Gill alone ; 
aiid STilcaaae, e Kridani, aiid Canopns, for 
observation by Elkin alone. I n  Science, vol. 
iii. p. 456, attention has  ttlready been called t o  
the results of these investigations, and the re- 
markable degree of precision attained in the 
measurements. Every source of error of mhich 

it  seems possible to  conceive was nlost cnrc-
fnlly consiclerecl, and terms for the elimin a t'ion 
of such errors were suitably introduced into 
the equations of condition representing all the 
observations. T h e  observers express their 
entire confidence, which must be 
every one v h o  critically examines their worli, 
in  the degree of esactitucle which is indicatect 
~nathematically by their final results. All in- 
terested i n  the progress of stellar astronornjr of 
precision will be glad to  know that  the  impor- 
tant  conclusions and suggestions in the  memoir, 
with regard to  fntnre extended work i n  the same 
fields, are now to be put to  the practical test 
b ~ -1)r. Gill ancl D r .  Elkin conjointly. 

DAVIDI?. ToI>I)" 

NOTES A N D  NEWS.  

h n r o ~ athe prizes an-arded at  the annual meeting 
of the French academy on the 23d of February were 
the follovving: the Francoeur prize, to Rfr. Emile 
Barbier; a prize of six thousand francs, for the prog- 
ress in efficiency of naval forces, was divided between 
the hydrographic mission to Tunis, and AIr. Baills for 
a worl, on  artillery ( '  Trait6 de balistiqne rationelle '). 
Other p r i ~ e s  a e r e  given to Messrs. &Sanen and Ha- 
rlnsse (mechanics) ; to the Sniss engineer Riggenbach, 
the >Ionthyon prize, for his mountain railways; to 
Mr. Houel, the Poncelet prize, for his various contri- 
butions to pure matliernatics; to Mr. du  Roclier du  
Quengo, for his irnprovements in screw slearn navi- 
gation; to Mr. Radau, the Lalande prize, for his 
niexnoir on diffractions; Mr. Ginzel, the Valz prize, 
for a paper on secular acceleration of the moon's 
motion; to Mr. G. Cabanellas, for his theory of the ap- 
plication of electricity to the transmission of power; 
Mr. Durand-Claye, for his researches on the diffusion 
of typhoid-fever; Mr. Chancel, for his work on the 
acetones; Xessrs. Gnstave Cotteau and Emile Riviere 
(geology); Messrs. Otto Lindberg, G. Sicaril, I,. 
Motelay, and Vendryhs (botany); Mr. I-'. Eisclier 
(zoology); Dls. Testut, Cadet de Gnssicourt, alld 
Leloir (medicine and sargery); Xr.  Tourneus (ern- 
bryology); Xessrs. Cadiat and Kolvalevski ill anat- 
omy; Rlessrs. Jolyet and Laffont in expe~irner~tal 
physiology ; Capt. H. Berthaat and Jules Girartl in 
physical geography; Mr. Rfarsaut, 1,600 francs, fo) 
his investigations of safety-lamps for miners; Mr. 
de Tastes, for his ~vorlr in meteorology; Mr. Valson, 
the Gegner prize, for his 1vorB ir1 mathematics and 
physics; Dr. Neis, for geographical explorations; 
Dr. J. Boussil~gaalt, for applied chemist~y. The 
Br6ant prize of a hundred thousand francs for 
cholera researches was not awarded. 

-The following acco~uit  of ~ulusual  phenomena. 
was received Rlarch 10, a t  the Hydrographic office, 
Washington, from the branch office in San Fran- 
cisco. The bark: Innerwich, Capt. Waters, has just 
arrived a t  Victoria from Yokohama. At  midnight 
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