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S Cephei, which has a similar spectr;um, are the two 
reddest stars .knowJl' at !Jhe present time. 

THE ToTAL SoLAR EcLIPSE_ OF 1916, FEBRUAR.¥ 3·
A summary of the resu,lts of observathms of eclipse 
made at Tucacas, Venezuela, by an ex;peditton fr?m 
Cordoba has been given by Prof. C. D. Perrme 
(Monthly Notices, .R.A.S., vol. p. ?5)· The 
morning of the echpse was unpromismg, w1th heavy 
rain, but i.mproved to _su.ch an ex_tent tlhat 
there was only a shght ihaze dunng totil1ity. The 
corona was of the intermediate type, somewhat re
sembling that of 18<}8, and the negatives show 
streamers to a distance of one and a ha,Jf solar 
diameters. Five of prominences appeared at 
the bases of the .four principal wings of ·the corona, 
and a seri-es of well-marked hoods surrounded the 
prominences in t!he south-west 
of the coronal spectrum were, .obtilmed With the pns
matic ·camera, and w:j,th a slit spectrograph, but none 
of them show any trace of gaseous r.adia,tion. Good 
records of the chromospheric spectrum at the beginning 
and end of totaliotv were secured, and t'hese will give 
v;aluable data reJ,atiag to the hei,ghts of diffMent 
vapours in comparison with previous results. The 
photometric plates show that at the beginning of 
totality the total 'light of the prominences and chromo
sphere -was greater than that emi.tted ;by the corona 
proper. 

PARIS ACADEMY OF SCIENCES. 

PROGRAMME OF PRIZES FOR 1918. 

M ATHEMATICS.-The Poncelet prize (2ooo 
francs), to the author, French or other 

na.tionali,ty, of the work most useful to the progress 
of pure mathematics; F;rancreur pr,ize (10oo francs), 
for discoveries or works useful to the progress of pure 
or applied mathematics. 

Mechanics.-The Montyon prize (7oo francs), for the 
invention or in1provement of instruments useful ro the 
progress of agriculture, the meChanical arts, and the 
practical and specuJa;tJive sciences; .the Fourneyron 
prize (1000 francs), question ·for 1918: the theoretical 
and experimentall study of ball bearings; question set 
for 1916 and carried on to 1918 : .irn;por1tant improve
ments in motors used in avJation; the Boileau prize 
(1300 francs), for ;researches concerning the motion of 
fluids contributing rto the progress of hydrauHos-these 
researches, if theoretical, must ibe verified !by the re
sults of or observation ; Henri de Parville 
prize (1500 francs), for ori-ginal work <in mecha,nks. 

Astronomy.-The Lalande prize (540 francs), for the 
most interesting observation or memoir most useful to 
the progress of astronomy; Benjamin Valz prize (460 
francs), for work in astronomy, conforming to the 
same condibions as the Lalande prize; the Janssen 
prize (gold medal), to the author of a work or dis
oovery in physical astronomy; Pier-re Guzman prize 
{Ioo,ooo fmncs), to anyone (without distinction of 
nationality) who finds a means of communicating with 
a celestial body-i.e. to make a_ signa l to the body and 
receive a reply. (The planet Mars is excluded.) 

Geography.-The Delakmde-Guerineau prize (1000 
francs), for servioes to F<rance or to science; the Gay 
prize (1500 francs), subject r.roposed for 1918: recent 
progress in geodesy; ·the Tchihatchef prize (3ooo 
francs), for recompense or assistance of natura.lists of 
any 'nationality dist<inguished in the exploration of the 
Asiatic continent or the adjacent islands, especially the 
less known regions-the explorotions may be in any 
branch of natural, physical, or mathemati-cal science; 
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the Binoux prize (zooo ,fmncs), for work on geography 
or navigation. . 

Navigation.-:The ,prize of 6ooo franos for work m
creasing the efficiency of the French naval fo;rces; the 
Plumey prize (4000 ,francs), for m steam
engines or for any other invention ·contnbutiing to the 
progress of steam navigation: . 

Physics .-The La Caze pnze (w,ooo francs), wlt?
out restriction of national;ity, for the best work m 
phys,ics (the prize cannot lbe div,ided); the prize 
(1000 francs), to the author of the best treatise or most 
useful discovery in popularisii:J.g or using eleotr.icity; 
the Hughes prize (2500 francs), to recompense the 
author of an origjnal discovery in physical science. 
especially electricity and magnetism or their applica
tions; ·the Danton foundation (1500 francs), for the 
encouragement of resear-ches relating to radiant pheno
mena; the Victor Raullin (1500 francs) (limited 
to Frenchmen), for facilitating the publi-cation of 
works -relating to meteorology and the physics of the 
globe. 

Chemistry.-The Montyon prize (unhealthy occupa
tions) (a !Prize of 2500 francs, a mention of 1500 francs), 
for the discovery of a means of rendering some 
mechanical art Jess unhealthy; the Jeoker prize (10,ooo 
francs), for work most useful to the progress of 
organic chemistry; the La Caze prize (10,000 francs), 
for the best work in chemistry (open to foreigners and 
cannot be div<ided); the Caihours foundation (3ooo 
francs), for the encouragement of young chemists of 
promise; the Houzeau prize (7oo francs), similar con
ditions 1Jo the Cahours foundation. 

Mineralogy and Geology.-The Cuvier prize (1500 
francs), for the most remarkable work in mineralogy 
and geology. 

Botany.-The Desmazieres prize (16oo francs), to the 
French or foreign author of tt!he 'best !Publication 
during the year on cryptogams; ·the Montagne pr1ze 
(1500 francs), for important discoveries or work on the 
ceHular plants; the de Coincy prize (goo francs), to the 
author of a work on phanerogams, to be wri.tten in 
Latin or French. 

Anatomy ,and Zoology.-The da Gama Machado 
prize (1zoo francs), .for the O st memoirs on the colour 
of animals, 'including man, and its origin in the animal 
kingdom; the Savigny .foundation (1500 francs), for the 
assistance of young traveHing zoologists, not receiving 
granlts from the Gover.nment, and who occupy them
selves more especially with the invertebrates of Egypt 
and Sy!"ia; the Jean Thore pr.ize (zoo francs), for a 
memoir on the !habi,ts or anatomy of a species of 
European insect. 

Medicine and Surgery.-The Montyon prize (three 
prizes of 2500 francs, three honourable mentions of 
1500 francs, dtations), for im.provements in medicine 
or surgery; the BaJrbier prize (2ooo franos), for a 
valuable discovery in surgical, medical, or pharrna
ceutiocal science, ()[" in botanv [n relation ro the ar<t of 
healing; the Breant prize ( ioo,ooo francs), to the dis
coverer of a means of curing Asiatk cholera or of .the 
causes of this disease (failing the ·award of the capital 
sum, the interest will be given as a prize for contribu
tions to our knowledl'(e of -cholera or any other 
epidemi·c disease); the Godard prize (1000 franes), for 
the best memoir on the anatomy, phy?Siology, and 
paillholoi!Y of ,the J{enito-urinary or.gans; the Mege prize 
(ro,ooo francs), to the author who ,continues .and com
pletes the essay of Dr. Mege on the causes 
ha.ve retarded or favoured the prog·ress of medicine, 
from antiquity to the :present time; the Be Ilion prize 
(r4oo francs), for work or discoveries especially profit
able to the health of man; the Baron Larrey prize 
(750 francs), for the best work presented to the 
academy in the course of the year, by a doctor or 
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surgeon in the Army or Navy, dealing with medicine, 
surgery, or military Jly,giene. 

Physiology.-The Montyon prize (750 francs), for the 
most useful work on experimental physiology; the 
Lallemand prize (18oo francs), rto or en
courage work relating· to the nervous system; the L. 
La Gaze prize (w,ooo francs), for the work which has 
most contrrbuted to the progress of physiology 
prize cannot be divided, and ·foreigners aan compete); 
the P.ourat prize (woo francs), Jor the experimental 
study of some of the conditions which ;produce a varia
tion 1in the quanti1ty of water in different tissues ; the 
Mar;tin-Damourette prize (1400. francs), fo.r therapeutic 
physiology; the Philipeaux prize (goo francs), .for ex. 
perimental physiology. 

Statistics.-The Montyon prize (woo francs) and 
two mentions (500 francs), for statistical researches. 

History and Philosophy of Science.-The Binoux 
prize (2000 fran.cs). 

Medals.-The Arago, Lavoisier, and Berthelot 
medals. 

General Prizes.-Prize founded by the State (3000 
francs), question for 1918: to i111prove in an important 
point the study of the successive powers of the same 
substitution, the exponent of the power increasing in
definitely; the Bordin prize (3000 francs), for a study 
of ·the effects of pressure on chemical combinations 
in and in par;ticular on those which are sus
ceptible of a practical appHcati<m ; the EstradecDelcros 
prize (8ooo francs, undivided), for work in the physical 
sciences ; the Le Conte prize (5o,ooo francs ; encourage. 
ments), one-eighth for encouragements, ';the whole or 
part of the remalining seven-eighths dn a single prize 
for new and capital 4iscoveries in mathematics, physics, 
chemistry, natural history, medicine, or for new appli
cations of these sciences ; tJhe Houllevigue prrize (5ooo 
francs), for work in mathemati:cs; the Parkin prize 
(3400 francs), for work ,on the curative effects of 
cal'bon ,in cho.lera <and other diseases; the Saintour 
prize (3000 francs), for work in physical science; the 
Henri de ParviHe prize (1500 francs), for work 
on science ,or the popularisation of sdence; the Lon
champt prize (4000 francs), ,for a memoir on the 
diseases p.f man, animals, and pl<ants f.rom the point 
of view of the introduction of excess of mineral sub
stances as the cause of these diseases ; the Henry 
Wi.lde prize (one of 4000 francs, or two of 2000 francs, 
wiithout distinction of nationality), for a .1iscovery or 
work on astronomy, physics, chemistry, mineralogy, 
geology, or experimental mechanics; the Camere prize 
(4000 francs), :for a French engineer who has personally 
conceived, studied, and realised a work resulting in 
progress in the art of ooristruction ; the Gustave Roux 
prize (rooo francs, undivided), as recompense to a 
young French scientific worker; the Thor let prize 
(16oo francs); the Lannelongue foundation (2ooo 
francs), to one or two scienti,fic men (or their widows 
or children) in needy circumstances; the Laplace prize 
of books, .for the highest student leaving the Ecole 
Polyotechnique; the L. E. Ri¥ot prize, to the 
four students leaving the Ecole PolJtechnique 
and holdin,g the first and second places in the 
two sections of tlhe school; the Tremont founda
tion (woo francs), fo.r assis-ting works attaining an 
object useful and glorious for France; the Gegner 
foundation (4coo francs), to assist a poor scientific 
man, already known for the qualitv of his vyork, to 
enable him to continue his researches; Jerome Ponti 
foundation h5oo francs), fot the encouragement of 
mathematical science. 

THE BONAPARTE FUNll, 

Grants from this fund are made for facHitarting the 1 

researches of workers who have already g.iven proof 
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of their capability in original work, and who lack 
sufficient resources to. undertake or pursue their inves
tigations. Requests for gmnts may be made directly 
by the. candidates o.r proposed by a member of the 
academy. The request should contain an exact de
scription of the work proposed and indicate the sum 
necessary to carry it out. Twelve months after the 
receipt of a grant, a report must be sent giving details 
of expenditure and of the first results obtained; after 
two years a resume of the work car.ried out with the 
aid of the grant must be forwarded. The whole of 
these reports will form a special publication under the 
title of "Recueil du Fonds Bonaparte." 

WORKSHOP METHODS OF OPTICAL 
TESTING. 

AT the request of the Ministry of Munitions the 
Optical Society held an exhi;bition of workshop 

methods of opti.cal testing at King's College, Strand, 
on january II,,ino:rderthat by the interchangeofwork
shop metlhods of test, the production of optical instru
ments for naval and military use might be expedi.ted. 
Amongst others, Messrs. Chance Bros. exhibited a 
method for the rapid approximate assesrsmen.t of strain 
existing in glass. A plate of mica is cemented between 
glass plates, the mica being of such thickness as to 
give a phase difference in the two beams of one wave 
for sodium J.ight. This pia:te therefore gives approxi
mately the sensitive first o.rder purple colour between 
crossed Nicols. to the orienta,tion of the 
specimen double refraction will he evident from the 
ohange of the purple colour to a tint of a ,lower or 
higher order. Each tint corresponds to a definite 
phase variation produced by the double refraction of 
the glass, and hence an estimation of the tints exhibited 
gives an estimation of the phase difference produced 
in a beam on passage through 'the The colours 
given in conjunction with the wave plate are inde
pendent of the intensity of •the light; thus greater 
unMormity in resting for bad annealing is 
than by the usl<. of crossed NJ·oo,ls alone, where the 
sensitiveness of the tests depends largely on the in
tensity of the source of light. 

Messrs. Adam Hilger a new apparatus and 
process for finishing rprisms and lenses which are 
im,perfect in consequence of non.!homogeneous material 
or inaccurate surfaces. The appara:tus consists of a 
modification of the Michelson interferometer, A beam 
of light is passed through the optical element under 
test in such a way as to produce a series of interference 
kinges which constitute what may be called a contour 
map of imperfections. This map can be drawn on one 
of the surfaces of the prism or lens ; superfluous mate
dal is then removed by local polish,ing un[iJ light is 
transmitted as in a perfect opti.cal element. 

Prof. Herbert Jackson exhibited samples of glass 
which had undergone a weathering test, by submiss-ion 
to the action of steam in an autoclave. The condition 
of glass surfaces a£ter a ,standard test .is an index of 
the behaviour of the glass when subjected to normal 
atmospheric exposure. 

The National Physical Laboratory exhibited the 
photometer used in testing the luminosi,ty of radium
painted dlials. T:he dial under ,test is placed between 
two "artificial dials " illuminated by an electric lamp 
placed behind a suitable green fil!ter; the candle-power 
of the lamp is varied bv means of a resistance. The 
instrument tis standa11dised by the use of a surface 
brightness photometer for various currents through the 
lamp. Samples of were also ex-hibited made 
from sands obtained in England, to replace sands 
hitherto obtained from the Continent. 
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