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.,i . &LOS AND PRECIPIT~TION AT.WA~SEON, OHIO. 

By J. M. KIRK, Local Forecaeter. 
[Dated Weather Bureau, Columbus, Ohio, N w .  16,1914.1 

A summary of the record of halos obseryed and with it 
the percentage of halos that were followed b precipitn- 

Mikesell, cooperative observer a t  Wauseon, Ohio. For 
this report he has used t,lie 40-year period from 1573 to 
1912, inclusive. During those $0 years a total of 2,91S 
halos were observed,’or nn average of 73 per year. Of 
these, 2,219 were solar and G99 were lunar halos. The 
greatest number observed in nny one year was 109 in 1SO9 
and the least, 40, in 1SSO. 

The number or halos observed by moil ths w m  as fdl€ows : 
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ng this record in connection with storms it WAS 
55 per cent of the soliir llalos and 59 per cent of 

the lunar halos were followed .by precipitation within 24 
hours. 

Studying the record in connection with barometer rcad- 
ings and storms the following interesting rebtioiis were 
found : 

Condition of barometer. 
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By months the records shows the following re1 n. t’ Ions: 
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but with a high or risin barometer the probabilities are 

Mr. 3 P ikesell states that by extending the time limit to 
30 hours the number of lidos observed that were followed 

against recipitation wit 5 in the following 24 hours. 

8 or 10 per cent. 
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LIGHT PILLARS AT BERNE, IND. 

The Weather Bureau cooperative observer a t  Berne, 
Ind., Mr. H. AI. Reusaer, writes under date of December 
IS, 1914, as follows: 

DEAR 81n: I wish to report an extraordinary phenomenon of the 
sun and our atmosphere this morning from a little before 7 a. m. to 7:30 
a. m. I also smd two poor drawings [omitted] of the same as Been in 
stages 1 and 3. 

Before the sui1 row we could see a bright reddish (not priematic) 
st,rPak nearly as widc us the auds disk, extend straight up to about 
2O0 to ?so, fading away and resembling the effects of a powerhil eearch- 
light at night. Soon. or exactly at 7 a. m. the sun rose as a dark re41 
t.ml1, and 83 it. rose above the horizon t,he streak was Beparated from the 
sun about lo. As the sun rose. higher it pawed behind a small cloud 
and at that timp the strmk cxtendcd below the sun to about 3O. Fin- 
ally,dwut 7:30 a.111.. the sun passed behind the clouds and the wonder 
was past. Evcryboly that &%w it said that this was the first of ita kind 
ever seen by t.licw and many asked nic wlmt the cause niiglit be. 

It is evident that Mr. Reusser describes an occur- 
rence of solar light illars belonging to what Bravais has 

calls “pillars of the second class.” Light pillars are 
not notably rarer than the other phenomena of tho 
family of halos and arhelia or “mock suns.” All 

refraction of the light rays by very fine floating ice 
crystals of one form or another. The light pillar results 
from reflections from flat, horizontal ice surfaces slowly 
falling through the air and pendulating as they descend, 
In many cascs, as in the one reported by Mr. Reusser, 
the light pillars ap ear alone, unaccompanied b other 
halo pheuomena. 5 his leads one to conclude t E at  .the 
crystal forms ahlo to proclnce the curved halo phenomena 
m? here absent. 

At  ruseiit one is scitrcely justified in saying more than 
tlh aiove regarding the causes of these light pillars. 
Tho following esplaiintion of the phenomenon, extracted 
from t!ie most nioclern general work on meteorological 
optics, will serve to show the general line of reasoning 
of mnst writem on the subject; hut one of the funda- 
montnl nssuni Itions therein rlemnnds modifications 

it remains for our students of the forms o c oud-building 
ice crystals to discover, photograph, and determine the 
frequency of occurrence of crystal forms competent to 

Perhaps they have already 
geoii photogra died nmoii the many forms recorded by 
Mr. Rmtley (!bIonthly # oather Review, Annual Sum- 
mary, 1902,30: 607, P1.1-22) and by others-[c. A. jr.] 

called “pillars of t ip ie first class” and also to what he 

these appearances owe t ?I eir presence to the reflection or 

P B  Jointed out by h rof. Charlns Hastings on a e 619 below. 

roduce thesc light pillars. 

. . I -. . .  ’ .  -. . 
LIGHT PILLARS. 

[E.rfmrtJrom “3iet.eorologische Optik” by PERTNER & EXNER.] 

This record shows a greater fre uency of halos in winter 
and wriw than i n  summer and fa P 1. and when the bnrom- 
eter f fa lh  rather than when i t  is rising. With a low 

lowing the observance of a halo are in the ratio of 5 to 1,  
and falling % arometer the chances for precipitation fol- 

10. pp. 387-3911. 

The ihenomenon of light pill it^' is briefly referred to 
in t!m ~ O N T H L Y  WEATHER REVIEW for July, 1914, page 
443 and figure 1 on page 437. Thoy nisy be descnbed 
anti explained as follow: 

Light pillars may be grouped into two well-defined 
classes: (1) Thoso that rest upon the horizon; (2) those 

............ - __ . 
I Pernter. J. M. & Exner, Felix M., Meteorologiwhe Opt&. Wen, et& 1902-10. 
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that are visib$ accompaniments of luminaries standing 
above the homzon. In both classes the li h t  pillar lies 

either above and below it, or only above it. Bravnis 
has called the first group “light pillnrs of the first order” 
and those of the second group ‘‘ hght pil1ai.a of the second 
order.’.’ Both classes are to bo csplained as due to 
reflections from the basal phnos terminating columnar 
ice risms unmodified by pyraniidal faces, as they float 

in the luminar ’s vertical; those ‘of the h rst class are 
only above the 9 uminary; those of the second class may be 

in t % e air. 

matter of discussion, even for cases where the sun is 
several de ees below the horizon (of course in the latter 

consider it certain that an oscillation of as much as 20’ 
frequently occurs, and that it is not inipossible for even 
greater amplitudes to occur.a It is true one may still 
assume that even the triple reflection would also furnish 
a sufficient number of luminous rays to contribute to the 
formation of the upper structure of the pillar, although 
there must be a considerable difFerence in the intensity. 
Thus, su pose a ray reflected from a lower basal 

ne ancfon its path to the eye intercepted by an apper 
k a l  plane in a favorable position, and that it is reflected 
upward from this plane to a second lower basal lane also 

surface is the third reflection and can bring the ray to 
the observer’s eye. The writer, however, would resort 
to the phenomenon of threefold reflections only in the 
estremest cases of light pillars exceeding 40’ in vertical 
extent. The difference in intensity between sim le and 

and fivefold, etc., is too great to permit observers to over 
look the striking1 ciiflerent degrees of brilliancy that 

Specially favorable conditions may, indeed, produce a 
more gradual gradation in intensity; but I here maintain 

case the p f lar has the red color of the low-lying sun). I 

favorably located, then the reflection from t % is latter 

threefold reflections, and particularly between t iE eefold 

must result there 9 rom if the pendulation remains small. 

- perfected by Bravaisl Bravai endeavm to show that an oscillation of only 4’ is suffident to produce thee 
eaterhelghtsifone elsocalls u on the henomenon ofmultiplereflection. Hels forced 
some such recourse, since he unwflhg to depart very far from hls mmpticm that 

rdcally flostlng rbmatlc needlea am always free from oscillations. (Bet hh b i b o i r o  
IIV la JIElGa, eta Lk3, l847,  pp. 188-168.) 

1 Emtlnge., Charlea S. L t. A constderation of the m m  famlHaS phenomena d . 
p i c a  New Ymk, Cbm. %bher‘s Sons, etc. 1901. xi, 224 p. Illas. PO. (Yale 

centatubl publlostlolla) 

that one is not compelled to follow Bravais who, for the 
sake of consistency, must hold to the theory that the 
prism is practically fixedl vertical because his theory of 

condition. We may a t  once assume that the pendulation 
aiaounts to 20’ or 2.i0, and if need be may even assume 
that this value is esceeded, for we find i t  quite in the na- 
tare of thiilgs that sniaU floating crystals may be forced 
quite far from the vertical as they fall throu h the air. 

far n single reflection as the& origin. 
Wh0n the pillar is seen continued beneath the sun as 

the latter stands somewhat above the horizon, then the 
pillar is indeed to be referred to a threefold reflection. 
The width of tliese pillars is, however, greater than the 
solar dinineter and for the reason that the pendulation of 
the iims is not only in the plane of the sun’s vertical but 
hi a 1 directions. For this reason the ima e of the lumi- 
iiarv appears to suffer reat longitudinal istortion, just 

and RISQ appears somewhat wider although of couwe 
insignificantly so as com ared with the lengthening. 
The light aars undergo &e same sliiht widening as a 
result of tKe rism pendulations not being restricted to 

hm of the s e e d  order a pear on1 during 
higher Light a P titudes of the luminary. TEey are c9 ue to a 
twofold reflection from the basal planes of the vertical ice 
prisms, and appear above or below the luminary according 
to the relat,iire positions of the two reflectin surfaces. 

luminary simultaneously. &e light rays fall h t  upon 

observer. 

i ‘ .: 

the upper tangent arc o 9 the halo of 46’ demands t.h 

‘l‘lie trctucd blinding brilliancy of these light pil f ars argues 

% .f 
as does the reflection o B a light on a wavy water surface, 

the plane of t fl e luminary’s vertical. 

Of course the pillars may a pear above and % elow the 

to apower 
ai1 u per basal lane, whence they are reflected up y a r d  

plane which throws them down to the 

2 
ON HALOB. 

[&t7ad f tom “Light?’ by C m E 8  5. HASTINOS.] 

1 4  

An incisive and important work on halos, and their 
phenomena and theory is contained in the latter part of 
the work entitled “L‘ ht”’ by Prof. Charles S. Hastings, 
of Yale University. 3 s  this work is almost unknown to 
our meteorological observers, we reprint, by permission 
of the author, the concluding pages, 221-224 of Prof. 
Hastings’s text.-c. A. 

As this completes the explanation of all known featuree 
of the complex phenomenon called the halo,. it may be 
well to collect them in tabular form. We wdl first give 
those of which the origin has been known for a longer or 
shorter time, with the name of the physicist who first 
found the true explanation. 

1. Halo of 22’ radius. Mariotte. 
2. Parhelia of 22’. Mariotte. 
3. Oblique arc8 of Liiwitz. Galle. 
4. Tangent arcs to the 22’ halo, which become the 

circumscribm oval with high sun. Youn and Venturi. 

tions given on p 219 [of the abovementioned volume] 

G%orizontal tangent arc8 to the 46O halo. GalIe; 

5. Halo o I: 46’ radius. Cavendish. f k k m s  objec- 

in r ard to thls T eature are valid.) 


