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At 2:15 pam. Eastern standard time on September 17, 1960, Edgar Everhart, Manyheld Center, Connecticut, photographed

the rare anchetion or antioun (H in the diagram opposite), It occurred on the bright parhelic circle, and theeugh it was

an oblique cross, whose arms (Land jf) made an angle of 120 degrees. Twenty degrees below the anthelion was what

sppeared to be another are (K). ALL of the photographs with this article are reproduced from Kodachrome originals.

The Solar Halo Complex of September 17, 1960
~

EDGAR EVERHART, University of Connecticut

PTT Te eT AST September [7th the skies over

, care bs. southern New England and Long

Island were covered with circles,

me crosses, and arcs, some white and others

ee brightly colored. These beautiful halo

: phenomena were caused by sunlight re

flected and refracted by ice crvstals |} a

in the ain

Iwo of thre Thiast specticulia halo dis

plays recorded in this country were seen

ra on January 10 LOTS t Boulder, Colo-

: ney rado, and on Mich &, L920, at Filencale,

North Dakota. D script ons of them can

be found in W. J. Humphreys’ Physies of

" ¥ the A (1920), Lat September's event

5 Wis at least comparable to these famous

° aa cases, thoueh all three dithered from each

other

rt Lhe commonest Louture to ohalo cis

3 The noneireuhar solar tale ts emoin

Y SF RR a ek this picture curving from top Tele to

me % “ ce ‘ (7), bottom right. Phe small ving around

abcd i : the sun is a tens-ilare etheet chat oc
SGa4 bs RkebgaBic Wicinadenr eM Ride corred inside the camera.



experiment has five detectors: Ll. A 7-30-

micron sensor to measure the infrared

radiation of the earth and its) atmos-

phere combined. 2. A more sensitive

&-l2anicron unit for a “window" where

the cloudless atmosphere is transparent.

This will temperatures of

cloud tops ov of the carth’s surface, de-

pendiug on local weather conditions. 3.

device vive

\ monitor for a narrow band near 6.3

microns, where water vapor radiates

Chergy.

4. A wide-band unit covers the spec-

trum from the ultraviolet to the near in-

frared, 0.2 to five measure

the carth’s albedo. 5.

the visible region

microns, to

\ photocell sensi-

live in from 0.5 to

0.7 micron provides data to correlate the

other four sensor readings with the tele-

needed becausevision pictures. This is

the cameras are set parallel to the spin

axis of the satellite, while the sensors are

canted 45 degrees to the axis, so the

rotation will cause them to sweep strips

of the eacth below them.

The second radiation experiment has

one white, the other black.

the heat balance of the

two sensors:

These

earth's area that is scanned by the wide-

Surface observations from

measure

angle camera.

aut I¢ast 15 nations are to be correlated

with the pictures and other information

from the satellite.

An important new method of control-

ling the orientation of the spin axis is

th Tiros Ti. Surrounding

1 of aluminum wire that

can be energized by ground command,

being tested

its base is a coil

thus making the satellite act as a magnet.

lis interaction ‘vith the earth’s magnetic

field will produce a torque causing the

body to precess. In addition,

five pairs of snail spin rockets. On the

third day in orbit, two sets were fired

the rate of Tiros II

there are

to increase spin

from about eight to 13.9 revolutions per

minute.

The chief ground stations maintaining

contact with this satellite are at Fe.

Monmouth, New Jersey, and San Nicolas

Island, California. Besides the three-watt

transmitter, this 255.0

megacycle units for the television cameras

and two low-power tracking beacons op-

108.00

Tiros has two

erating at frequencies of and

108.03 meeacycles.

In addition to the payload and its final

rocket stage, two more parts, designated

m3 and zt, are being followed by Space

Track. Possibly these are the weighted

cables used for reducing spin after orbit

was attained.

The inclination of the orbits of all

of these is about 48.6 degrees to the plane

of the earth’s equator. They had initial

periods of revolution from node to node

of 98.19, 98.14, 98.17, and 98.32 minutes,

for zl, <2, «3, and <4, respectively. The

first of these, the Tiros IL satellite pack-

age itself, had perigee and apogee heights

initially arnounting to about $80 and 463

miles.

DiscoverER XVIT

AJOR IMPROVEMENTS in space

technology were tested for the first

time with the Discoverer NVI launching

from Vandenberg Air Force Base in Cali-

fornia on November 12, 1960, at 20:42:53

Universal time. This was called “the most

successful operation in the Discoverer

series” by the U. S. Air Force Ballistic

Missile Division, following the airplane

recovery of the re-entry capsule after more

than two days in space.

The orbiting vehicle was an enlarged,

improved rocket. The Agena B, 25 feet

long and weighing 15,500 pounds, is more

than six feet longer and 7,000 pounds

heavier than the Agena A. The most im-

“DIAMETER OF VENUS

The precise size of the planet Venus

has long been somewhat uncertain, for

measurements of its disk with ordinarv

micrometers are subject to many kinds of

systematic error. Moreover, all direct ap-

tical determinations of the diameter refer

not to the solid surtace of the planer, but

to the heavy laver of ouds enshrouding

it. A new and much more reliable result

has now been derived from visual, photo-

graphic, and photeelectric observations of

the occultation of Regulus by Venus on

July 7, 1959 (see page 483 of Sky AND

Tecescore for July, 1959, and page 606,

September, 1959).

‘The data fromm two dozen observatories

in the Eastern Hemisphere were used by

G. de Vaucouleurs and D. H. Menzel of

Harvard

results to the British journal Nature.

Observatory, who report their

As the planet passed in front of the

star, the latter disappeared and reap-

peared gradually — because of differential

refraction of its light by Venus’ atmos-

phere. The Harvard astronomers chose

for the duration of the occultation the

interval between times of half brightness.

This gave a value of 12,330 kilometers for

the diameter of an atmospheric shell some

65 kilometers above the planet's clouds.

For the solid globe of Venus, if the cloud

top is 27 kilometers above the surface, as

the temperature data suggest, the diame-

ter is 12,146 kilometers (7,547 miles), with

an uncertainty of about 12 kilometers.

This is 0.952 the mean diameter of the

earth, and differs little from the best

previous data.

CORRECTION

On page 329-of the December, 1960,

issue, the number of solar flares that had

been catalogued up to the end of 1956 is

given as 438, This figure, however, refers

only to flares of importance 2+ or greater;

it does not include the more numerous

lesser events of linportance Landis, te I,

Bondy, Flushing, New York, quotes M.

Waldmeier as saying that 927 flares were

1955 to LOdt.observed from

fan dary,

portant advance was its new enyine,

which permits doubling the burning tine

In the thrust

Was plugged to sustain sea-level pressure

carlier model, the novszle

until combustion began, but im the new

design an initial squirt of oxidizer into

the chamber provides the needed pressure

fuel.

This firing method permits a second start

for spontaneous ignition of the

in space when necessary

Special attention was given to stabilizing

the vehicle,

cess. When the Discoverer XVII capsule

the lst i

descended in plain view of four C-119 air-

\gena with apparent suc-

was released on revolution, it

planes, one of which snatched it in mid-

air. More elaborate equipment now per-

mits complete control over initiating the

Discoverer recovery sequence, instead of

relying on preset programs as previous

Discoverers had.

Fortuitously, XVII

intense solar

Discoverer Was

launched soon after a very

flare had erupted, so the experimental

material in the $00-pound capsule was

subjected to some exceptionally heavy

radiation. Biological specimens included

the

gamma globulin, cultures of human. tis-

a preparation of human protein

sues, mold spores, and algae. A radiation

dosimeter and a photographic

emulsions for recording nuclear particles

also were aboard.

The

orbit inclined 81.86 degrees to the earth's

19605, its initial

period was 96.5 minutes, with perigee

pack of

\cena continues to travel in an

equator. Known as

and apogee heights of 115 and 618 miles.

Sputnik VI

ANS HER animal-carrying spaceship

was placed in orbit by the Soviet

Union, according to Russian press reports

of last December Ist. “The cabin was simi-

lar to the one successfully retrieved on

August 20, 1960 (see Sky anp TELESCOPE

for October, 201, and November,

page 274).

Like Sputnik V, the vehicle carried two

dogs and other animals and plants. It

weighed 4,565 kilograms, a little more

than five tons. Its initial period was 88.6

minutes in an orbit inclined 65 degrees

to the equator, according to Soviet scien-

page

tISTS

Space Track figures give initial peri-

gee and apogee heights of only 116 and

160 miles, respectively, for Sputnik VI

(196051) with similar values for its launch-

ing rocket (196052). Several hours after

Space Track announced that the former

was no longer in orbit, Soviet sources con-

firmed that an attempt had been made

the cabin on December Ynd,

during its 18th revolution, but that ic had

to recover

burned up on re-entry. The rocket also

entered the atmosphere either that day or

early on December Srd.

MARSHALL MELIN

Research Station for Satellite Observation

P.O. Box 4, Cambridge 38, ‘lass.

1961, Sky ANvD ‘TELEsSCcOP! be
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The author here identifies the features
mentioned in this article, the sun be-
ing 34 degrees high, at 2:15 p-n. EST.

plays is a ring of 22 degrees radius around

the sun or moon. This ring is colored
red on the inside, changing to yellow and

then white on the outer edge. It is caused
by refraction of light through hexayonal

needlelike ice crystals which sometimes

occur in thin cirrus clouds. Associated

phenomena, a! less common, arenouge

sundogs or parhelia, 22

the right and left of the sun, and vertica!

sun pillars. 7 event did

to 30 degrees to

receni hot

have these patterns, but did show several

rare, almost unique, features.

At 2:00 pan. Eastern standard time I

was alerted to the halo complex by Wil-

bur Widmer, and proceeded to photo-

fraph and sketch it. Kodachrome filrn

was used with a Miranda camera having

a wide-angle lens of

focus. The exposures were 1/60 second,

at {tl toward the sun and at €/8 away

from it. The color transparencies show

more detail than noticed visually, and also

illow angular measurements to be made.

Lhe prominence feature was

ring around the labeled A in mv

sketch. It reular, nor the

sun centered verticaiiv within it. Its top

was 22

‘Travegon 55-1.

most the

sun,

Was tiot was

he sun, the right

and the bottom

degrees from

and Jefe sides 30 deerses,

28. Frou inside out, its colors were red,

In the sketch, ring

A is drawn from = the photographs and

from visual observations by Mr. Widmer,

Felix: Yokel, Donald) Richardson, Eliza-

beth Everhart, and myself. “Che first two

vellow, and white.

of these had watehed the display for

several hours, aud reported that the ring

was ciicular at first, becoming distorted as

the day prowressed.

Lhe peculiar shape ol ving A owas the

most novel feature of the display, since

it is net mentioned either in’ Elum.

phreyy’ book or in M. Minnaert’s The

Native of laght and Colour in the Open
‘

Air (1954). They vefer to the circum.

sertbed halo formed by upper and lower

to the 22-deeree halo, and

this has a hovizontal extent varying with

the altitude of the sun. But a

scribed halo should pis 22 degrees above

and the sun, and

agree with the observations of ring A.

In the original negative of the lower

fameent ares

circum

below this does not

picture opposite, there is an indistinet

boundary of 22-deeree radius outside of

Which the sky is brighter. This appears

ou several other transparencies, and was

also seen by Mr. Richardson. Marked B

in the drawing, it is possibly a trace of

the 22-levree halo.

The white parhelic circle, C, passed
through the sun and extended

pletely around the sky, parallel to. the

hovivon, It is caused by reflection from

COU

the vertical faces of ice crystals. Bows D

and E are so-called infralateral tangent

ares to the halo of 16 degrees, caused by

refraction from ice crystals with horizontal

They were brightly colored with

red nearest the sun, followed by yellow,
green. and white in that order. Though

the t6-degree halo itself was missing when

the photographs were taken, a faintly

colored arc of it, F, was seen brietly a

few hours earlier by Mr. Yokel, John

Landry, and G. Lauria.

AACS.

Mr. Everhart’s many

photographs of the Sep-

tember 17th halo phe-

nomena included — this

one of the intersection

of the noncireular are

(upper left) with the

horizontal parhelic cir-

cle (above center), while

part of a tangent arc

shows in the lower right.

The sun is to the lefe

(out of the picture),

The site of the tangent

are D> nearest it

bright red, and looked

like uw rainbow except

that there was no blue,

this colov being replaced

by white. The smallest

distance from the are to

the sun measured

by the author as 15 de-

grees, plus or minus two

degrees, This value

agrees well with the 46

degrees expected,

Wilts

Way

sont, oa

\nother photograph showed a brisht

region G, Id degrees lone, centered on
the parhelic circle about 120 degrees from

the

gated and diffuse parhelion of 120 de

sum. “This may have been an elon-

erces, but was not observed visually.

‘The very rare anthelion or countersun
appeared at H, Opposite the sun on the

circle. It centered on a
parhelic was

spectacular St. Andrew's cross, white

ugatist the blue sky, lasting only 15 min-

utes. Oblique ics {and J, forming the

cross, stretched syinmetrically across the

sky on cither side of the zenith, nearly
to ring A. Visually, it did not seem that
they would pass, if extended, through che

sun, nor did they approach At mgentially,

\bout 20 degrees below the awothelion,
halfway to the horizon, was «a white arc
K. Tet arched slightly downward to the
northwest horizon, and apparently was
not centered on the antisolar point below

the horizon. 1 have not seen any printed
rclerence to such a feature, which mity
not have been a halo.

\t 2:50 p.m, the entire complex sud-
denly faded, and the sky quickly became
covered with tutes of altocumulus clouds.

ED. NOTE: Herbert A. Luft, Oakland Gar-
dens, New York, also reported this display
(see page 29),

Sere Se7 Se algetb sche: eee Sian Pare Leg eae eet
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Mercury appears as a small round dot near the top of the sun’s disk, a half
inch inside the solar outiine. William C. Atkinson, New York City, took this
hatf-second exposure on Kodak Autopositive film at 15: 6:03 Universal time.
His instrament was a tj-inch Newtonian reflector. The large sunspot at the
right was nearly central during the great November aurora (see page 57).

ELESCOPES across half the world

viewed and photographed Mercury's

passage in trone of the sun’s disk on

November 7, 1960, Reports have been

received by Sky anbD TreLescorr of obser-

vations made in western Europe, North

and South America, and as far across the

Pacific as Australia.

Many correspondents had devoted par-

ticular attention to timing the contacts

the four stages of the transic when the

disk of Mercury is tangent to the solar

disk, Uheir numerous observations are

tabutated here, affording rich material for

imnalysis.

Strictly speaking tact I is an un-

observable event linary telescopes,

being the momenc when Mercury is ex

ternally tanvene to the sun. The first

recognition of a visible notch in the sun's

edge is necessarily later, by an unpre

dictable amount. At. several previous

transits, however, spectroscopic equipment

hits been used to show Mercury in silhou-

cette weaiiust the solar chromosphere just

betore first contact, allowing a useful

Citing ol this event,

Listed here are 18s timines of the

other contacts, expressed as Universal

times. For each, the predicted time for

the observer's location has been computed

16 Sky ann TELEScopE, January, 1961

from the approximate formulae on page

300 of the American Ephemeris for 1960.

(in using those equations, the conversion

from Ephemeris to Universal time has

Fate ort olen Redes tat eke ee ea tee “Uy ST MPa rageennene 2) pemareteyme

Findings

from Mercury’s

Transit

JOSEPH ASHBROOK

been taken as —35 seconds.) Lastly, for
cach observation, the difference between

the observed and the computed times is
given under the heading O — C,

A number of observations, some of ex
cellent quality, were received too late for

inclusion in this analysis. A few very dis:
cordant results were omitted: the times

may have been incorrectly transcribed.

All timings listed are believed to have been
made with the aid of WWV or GHU radio
time signals, or their equivalent

The large table gives the observers’ lo-
cations in order of longitude. Limitations

of space do not permit nuiming of time

keepers and assistants, even though they

played a vital part in the success of the pro-

gram. Also, certain reports from groups

listed only averages and not each indi-
vidual’s timings.

For contact Hl, there are 50 observa

tions. Few correspondents mention hav
ing observed the black drop, the dark
ligament sometimes seen connecting Mer

cury to the sun's edge for a brief interval

at this stage. The bulk of these observa-

tions evidently refer to internal tangency,

At Macalester College, St. Paul, Minnesota, students used the horizontal tele-
scope arrangement shown on the front cover to obtain a large projected image
of the sun, allowing astronomy instructor Sherman Schultz, Jr. to demon.

state the November transit to over 200 persons,



No Case (Information Only) 17 September 1960&

New Berlin, Wisconsin







=Yo Case (Information Only)

liassachusetts, a swiftly-maneuvering UFO was sighted, and shortly

atterrard Ltnesses saw several aircreft move in, patrolling the+ ALU - + >We



*

MO Case (Information Only)

On Sevtember 31 at Ednont

watched 2 silvery disc-—shaped U

21 September 1950

Edmonton, Alberta, Canada

noon, Aloerta, Can vitnessesg

mnaneuver over

7itness stated: "The wierd thing was that we could cee red and blue

flames coming from it now and then,”
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