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general mean, the means also of olIservations 1)efore and after 
March 26, when, for mine unexplnined reason, a fall of ahuut 10 
per cent was notedin the coinliuted solar constant. The o1)st.r- 
vations of Febru:try 19,' IInrcll 35, 36, :iud April 29, 1903. ap- 
peared to be entitled to the greatest weight mnong those gilen, 
on account of the regularity of the actinometric curves of those 
days and the closeness with which the plotted points for cle- 
termining the atmospheric transmission coeficieiits lie upon 
straight lines, as shown for two of the days in  question on fig. 1. 
FORM OF THE NORMAL SOLAR ENERGY SPECTRUM OUTSIDE THE EARTH':, 

ATMOSPHERE AND THE PROBABLE TEMPERATURE OF THE SUN. 

The reader has no doubt noted that, by applying corrections 
for atmospheric and instrumental al)sorption, the bolographic 
spectrum energy curves may be reduced in form as well as in 
area to represent the distribution of energy in the spectrum of 
the solar beam outside the atmosphere. This has been clone 
in several instances, and in doing SO the curves have been 
transformed from the prismatic to the normal wave-length 
scale by taking account of the prismatic clispersion, and 
several of these curves are plotted on fig. 8 I n  these curves 
no account is taken of selective absorption bands, whether 
solar or  terrestrial, smoothed curves only being given. 

It mill be noted that  there is a fair agreement in general 
form between these inclependently derived curves, and that 
they unite in fixing the wave length of inaxiinum energy a t  
about 0.49 p.6 Their agreement ~vould he more exact, there 
can be little doubt, if i t  were not for the large and ~ n r i a l ~ l e  
absorption of the silvered surfaces in  the optical apparatus 
for wave lengths a t  and beyond the region of innximum energy. 
The transmission of the spectroscope a t  a wave length of 0.45 i t  

has varied on this account a t  dif-t'erent times from 33 per cent 
to 15 per cent, whereas a t  wave lengths of 1 and thereabouts 
the transniission always approaches 90 per cent. The spectro- 
scope mirrors are resilvered about once in two months and the 
siderostat mirrors still oftener. 

Wien has derived a law connecting temperature with wive 
length of maximum radiation. which is expressed as follon s, 
where Tis the absolute temperature a i d  i,,,,,,. the wave length 
of maximum intensity of radiation expressed in  microns : 

A,,, T= constant. 
5 February 19. 1903, wa5 the most extraordinary day ah regar& absence 

of water vapor in the atinnqphere which has ever h e n  noted here. The 
great water-vapor hands Q $ in the infra-red spectriun were nearly 
filled up, and the long wave length side of the band A1 presented an almo+t 
unrecpgizable appearance. 

6The wave length of maximum energy determined by Mr. Langley on 
Mount Whitney was about 0.54p. 

The value of this constant for the radiation of a black body " 
or  perfect radiator as determined by Paschen,? Lummer and 
Pringsheim,s and others is about 2900, while for bright plati- 
num Lummer and Pringsheim give 2630 with values for other 
substances intermediate between these. 

Taking the higher value in connection with the observed 
position of maximum in the solar energy curve outside the 
atmosphere, we find that as regards the wave length of masi- 
nium radiation the sun's radiation may be assumed comparable 
to the emission of a '' 1)lack body ' *  a t  6OWo absolute. Readers 
will draw their own conclusioiis as to the probability that the 
solar temperature actually lies near this value. It may be 
remarked that a further correction of the energy spectrum 
curve for the selective allsorption of the solar envelope would 
uiiclouliteclly retluce tlie wave length of maximum radiation 
still further, ancl would thus incline us to the view that the 
interior of the sun is a t  a higher temperature than the above 
considerations alone woulcl indicate. 

- 

TREES AS FORECASTERS OF RAIN. 
By C'CRTIZ S. L\hv+, Honolulu, Hawmi, dntrrl Octu1,vr 16, 1902. 

With respect to the query on page 315 of the MUNTHLT 
W E x r H E R  REVIEW f u r  June, 1903, as to whcbther leaves of trees 
am1 shrul)h turii 111) their lower sides previous to rain, the fact 
is this: A steady wind does not cause the leaves to turn in 
t,Lis way, 1)ecnuse tlie leares acljust themselves on t,he twigs of 
the tree or shrul) to the wind in that particular clirection. 
But  a snclclen change in wind seeins to take the leaves 11n- 
awares, aiicl they immeiliatelg show their undersides until they 
become accustomed to the new direction. That is exactly what 
takes place before a thnnclerstorni. A change from tracle 
wind to southerly or westerly wind here always shows the 
under side of the leaves. Curiously enough a sudclen gust 
while the writer was reading the note in the WEATHER RETIEW 
gave an instance of the very thing in question. 

~- 

CLIMATOLOGY OF COSTA RICA. 
Comniuuicated by Mr II. PITTIER, Director, Phyyieal Geographic Institute. 

[For tables see the last page of this RE\ IEW preceding the charts.] 

N o t r 7 . s  on the iarather.-On the Pacific slope, the rainfall was 
exceptional for the season, with strong northerly winds and 
muc*h dampness. In  San JOB;, pressure and humidity were 
normal, with a slightly lower temperature; after the 8th i t  
rained most of the time, with a heavy ani1 cold northeast wind. 
Sunshine one hundred ancl one hours against a normal of one 
hunclrecl and fifty-eight hours. The instability of the weather 
cIelnyec1 t,he coffee picking, and the strong and clamp winds, quite 
unusual a t  this time of year, were T-ery prejudicial to the public 
healt,h. On the Atlantic slope the rainfall was excessive, cam- 
ing everywhere inundations and lan&&cles. The only way of 
communication with Port  Liiiion, i. e., the Costa Rica Railroad, 
has been int,erruptecl for a c1ist:tnce of 13 miles, and has.suf- 
ferecl inany other clamages. 

h.iJtrs on mt.thqunX.Ps.-Deceml)er 16, 10" 36" a. m., slight 
shock NW-SE., intensity 11, dnration 3 seconds. Another 
slight earthquake was reported from Tres Rios on the 20th. 

THE POLAR AURORA OF OCTOBER 30-NOVEMBER 1, 

CommunicatPd by J A M E S  P4, .E,  United States Hyrlrogmpliic Oilice, dated Washington, 
Ilwemher 14. 1903. 

1903. 

During the night of Octoljer 30-31, and aqaiu d i i r in~  that of October 31- 
November 1, oliservers aboard vessel5 in higher lntitutles reptwt ha\ ing 
nitnesseil reinarkable di+plags of the aurora borealis or northern lights. 
The phenomenon was oliserT et1 in Iwth the Atlantic an11 Pacific nc.ean5. 
(See the report of the steamship Ti'cforin pi\ en lrelow. ) Its ncciirreiice 
mi13 not hiiiiiiltnneow throughout. different oljserx erq rworcliug the ai>- 
I>earaiice and disappearance of the lights at clifferent instants of  absolute 

~~ ~~ 

7 Paschen, Astro1ihysiid Journal, IS. 306, 1899. 
sVerliandlungen d. Deutschen Phys. Ges. 111. 37, 1901. 
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time; nor was it everywhere apparent, certain observers reporting the 
display, others in the same neighborhood failing to  mention it. 

In the following list the reports follow each other in the order of 
longitude.' 

Night of October 30-31. 

October 31, 2:30 a. m. [3:54 a. m.], latitude 570 north, longitude 3l0  
British steamship OiZfieZd, O'Niell. west, aurora borealis in northern sky. 

Report by Officer Walker. 

420 west. aurora borealis in north-northwest,. 
October 31, 1:30 [4:18] to 2:30 a. ni. [5:18], latitude 50° north. longitude 

Danish steaniship Norge, 
Gundel. Report by Officer Anderson. 

October 31, 2 a. in. [4:56], latitude 4Bo north. longitude 44O west, north- 
ern lights showing in rays and waves; at 6 a. 111. [Y:56] became red, blend- 
ing into a dark purple; the clouds, hetween masses of nimbus, showing 
white on top and olive green t o  black. British steaniship TVedtaiokett, 
Harding. Report by Officer M. J. Kay. 

October 30, 7 p. m. [l0:30 p. in.], latitude 45" north, longitude 500 west, 
had a splendid northern light; it covered the whole north part of tlie sky. 
German steamship Plioebud, Scltierhorst. Report Ly Officer Gerdelniann. 

October 30, -, latitude 460 north, longitude 500 west, aurora borealis. 
British steamship Ethiopin, Lunsdane. 

October 31, -, latitude 440 north, longitude 54 webt, saw a magnificent 
aurora borealis. Dutch steamship Rolterdtcni, Steuger. ReIiort by OWcer 
Yrijl. 

October 31, a t  daybreak [8:40-9:40 a. m.], latitude 4 6 O  north. IonKitude 
550 west, remarked an exceedingly strong northern light with reddish 
color. German stemiship kisza,  Leiienfelq. 

October 31, 5 to  6 a. rn [8:.5'2-9:5!! a. 111.1, latitude 53" north, longitude 
580 west, very stroug northern lights, radiatecl, changeable from red to  
bright, visible above an arc of 4.50. Dauish steaniship Dtrttitc, Paulsen. 
Report by Officer .JOrgensen. 

October 30-31, latitude 390 north, longitude 6S0 west, after tlie moon 
had set, about 2 a. m. of October 31 [1;:38 a. m.1, a strange pheuuineuon 
manifested itself. The whole northern sky was illuniinatetl with a ~iale  
light; this lasted until morning. Although very far south for this. we 
were without doubt in view of the aurora bnrealis. Fretwh steaulship 
America, Bouleuc. 

October 31, latitude 400 norlh, longitude 70" west, from miilnight to  
4 a. m. [4:4@8:40a. m.], northern lights. (:enuan steninship Gee&tnu?ttlrJ, 
Hellmeyer. Report by Officer C;erdelinan. 

October 3631 ,  latitude 33O north, longitude 76" west. aurora borealis 
seen during the night. British steamship B(ctotry, Jackson. Report by 

Relwrt by OWcer MIcDonaltl. 

Report by Officer Besseyre. 

Officer Mills. 

saw the northern lights very visible to  the eastaanl. 
ship Vicforia, Truebridge. Report liy Officer Kenny. 

October 31, 2 a. m. [ 11:32 a. m.], latitude 490 north, longitude 1430 west, 
dinerican steam- 

Night of October 31-Nowinber 1 

November 1, 1 a. m. to  5 a. rn. [If18 to  5.08 a. m.]. latitude SF(O north, 
longitude 20 west, a strong northern light was seen in the directiuu nolth 
by east, through east, to  southeast. I never saw such a stroug northern 
light before. Danish s teamhhi~~ L. P. Holnib~ntl, 
Anderson. Report by Officer Hansen. 

October 31, 8 to la p. m. [8.08 p. in. October 31 to l2:OR a. in Noxeni- 
her 11, latitude 590 north, lougitutle 2" west. brilliant displity of a~~rol 'a 
borealis extending over the whole sky. British steanisliip Appctlachec~, 
Simpscin. 

October 31, 8 p. rn. 18.40 p. m.], lutituile 43" north, lon4tutle 10" wcbt, 
saw a beautiful northern light. Ainericau steamship kroonlaiitl. Ucix- 
rud. Repoi% by Officer Eislelitn. 

October 31, toward midnight [Nor. 1. 1:OS n al.], latituile 5.5" north, 
longitude 170 wTest, brilliant diGplay o f  aurora I~orealis. British stenm- 
ship Sarmatian, Pitts. 

October 31, 8:30 p. m. [9.54 p. in.], in latitude 51O 18' north, lnngitiide 
200 55 west, wind south (true), bluwing very strong. with lmometer a t  
29.79 and falling smartly, the sky a t  north-northeast became suililenly 
illuminated with bright light, which rapidly tliffused the whole uf the 
northern half of the heavens with 'brlgllt shafts of light. a11 cnnverging 
to a focus a t  the zenith with large areas of copper-colored light. changing 
t o  a very dark red and traveling from north-northeast to west, i,ontrast- 
ing strongly with the white shaft of light and niaking the &.play one of 
exceptional cliarmter and beauty, the whole diqday lasting fur ten 
minutes. Flashes two aud three to the second with intervals o f  sex era1 
seconds. British stearnship CoZtimbtc8, McAuley. Report by Second 
Officer Bentley. 

October 31, 10:40 p. m. to  November 1, 4 a. m. [ 12% to  5:44 a. m.], 
latitude 5 6 O  north, lougitude 46O west, aurora Itorpalis in northern sky. 
British steamship OiZji4ZtZ, O'Neill. 

October 31, 7 p. m. [9:08 p. ni.], latitutle 410north, longitude 340west, 
observed the rays of a north light. ahich lahted about fire minutes and 

Dead calm at the time. 

Report by Third Oflicer Simpson. 

Report by Officer Walker. 

Some of this data was published in the Pilot Chart of the North Atlan- 
tic Ocean for December, but additional data has been added try MI-. Page. 
The ship's local time of observation has been converted into Greenaic-h 
time by the Editor and is inserted in the text in brackets.-C. A.  
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then disappeared. German steamship Sicilia, Bachmann. Report bg 
Third Omcer Oettjen. 

October 31, 8:30 p. IU. [10:50 p. m.], to November 1, 2 a. m. [4:20 a. m.], 
latitude 52O north, longitude 35O west, strong northern lights were seen 
from noi-bh-northeast, through north, to  southwest. Danish steamship 
Norge, Gundel. 

October 31, latitude 51° north, longitude 37" west, the whole night 
electric appearance of the northern lights. German steamship Standard, 
Sliuiter. 

October 31, latitude 4 6 O  north, longitude 47O west, the northern lights 
rose to a great height, assliming all the colors of the rainbow, the rags 
Lentling and meetiug in a point a few degrees south of the zenith; after- 
wards changiug to  white and showing throughout the night (October 31- 
Novemher 1)  in flashes, rays and waves, at times lying in the zenith 
like cirrus. British steamship Weehnwkeii, Harcling. Report by Officer 
Kay. 

Octoher 31, a t  inidnight [Novemlwr 1, 3:08 a. m.]. latitude 450 north, 
longitude 17O west, northern lights showing very bright. British steam- 
ship Eagle Point, Bore). 

October 31, latitude 49O 55' north, longitude 480 00' west, during all 
the night northern light. 

Octolier 31, latitude Go north, longitude 1-90 west, 10 to 11:30 p. in. 
[Noreinher 1, 1:16 to  P:4G a. m.J, very light flashes flying up in quick 
succe-siou iu the nvrtheru horizon froin northwest to northeast (northern 
lights). Dutch steamship Ocean, Boasen. 

October 31, 8 to 13 1'. 111. [October 31. 11:30 p. m., to November 1. 3 3 0  
it. 111.1, latitude 44O north. longitude 50" west, haw the aurora borealis 
Ltintly in the sky. Britihh steamship Namichtater hrentor ,  Parry. Re- 
port Iiy Officer Tiolg. 

Oltuljer 31, 10 11. 111. [Norrtnher 1, 1 5 2  a. in.], latitude 430 north, 
longitotle 5SG west. northern lights a ere vibilble. British bteamship Ohio, 
Waril. Report by 0 f f i c . w  Kendrick. 

S" mirth, longitnile CG' acs t ,  F to 111 p. 111. [Octo- 
o\eiulier 1, 2.20 a. m.], noticwl it stroug northern 
ng the wrztern part of the sky colnpletely; color 
. Geriiian stean~ship Friaia, Yon Leuenfels. 

@cti)lwr 31, latitude 1-1" I ~ I J L ~ I I .  longitude GU" west, (luring the night 
the light of aurora burealis WBb seen uver 3.50 altitullr. Austrian steam- 
sliip Lamottra, Para\ ic. Report liy First O f i ~ e r  Tivoc. 

Iu addition to the above. Iwilliaiit auroras were observed on October 
2l'~, November 16, 18, and 21. 

Report by Officer Andersen. 

Report by Second Officer Schulte. 

German steaniship Deufachland, Dallsdorf. 

Telegraph wires aiicl cables, from the Pacific coast eastward 
throughout ilwericn and Europe, report very general and in- 
tense ground currents, lafiting about eifilit hours in Chicago 
and eight to  h e l v e  hours in Europe. At New York City this 
began about 2 a. m. October 31, ani1 continuecl for seven hours. 
It was generally considered as the worst electrical disturbanc,e 
experienced iu the United States for thirty-five years past. I n  
Europe, telegraphic clisturbances were most serious in Smitzer- 
land and France, but were not noticed in Austria, Italy, or 
Denmark. However, such reports as these have a very indefi- 
nite significance, owing to the fact that  very different sorts of 
ajq)aratus are used by the various telegraphic services. Rril- 
liant auroras were recorded a t  most stations from Oregou to 
Newfoundlancl, beginning a t  1 a. in., ancl ending a t  5 a. ni. 

At Chic.ago the climax occurred at  8 3 0  a. m., having begun 
about midnight. 

A preliminary report by Father de Moidry of a remarkable 
magnetsic perturbation which manifested itself a t  the Zi-Iia-Wei 
Observntory, Shanghai, China, siniultaneouslp with the above 
auroral display, has been received. The opening paragraph 
of this report is as follows: 

Octolwr30, at 10hours (Greenwich civil time lh .  55m. 1). 111. j. our three 
needles underwent a suddtn fluctuation, a frequent preliminary o f  the 
inore important stnrins, sinking after it c1uartt.r of an huur into pruft>und 
calm. During Octoller 31 the conrlitioti (Jf agitatit)n was resimed, 
rettching a clinias at 31-23 hours (Greenwich civil til 
this nioment the total amplitude of the iiiost rapid 

Fur Z . .  . . . .  _ _ .  , .  . . . . . .  . . .  . . 1 3 7 ~  
The pert,urbat,ion continued until Novembrr 1, twenty-two hours. 
An idea of t,hu escessive character of t,his dist,urtianc*e may be gat.hered 

from the fact that  the great& Unt~roUblW~ diurnal owillatiun of the 
declinatiijn measured at Zi-Ka-Wei since 1877 was but 11.5' in six hours 
of time, July 13, 1884. The above displacement of 43.5' occupied but 
fourteen minutes of time. 


