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At 215 pane Zastern standard time on September 17, 1960, Edgar Everhao, Mansheld Cenrer, Connecticat, photographed

the rare andhenon or antoun (H m the diagram opposite). It occurred on the bhright parhelic cncle, and theoagh 0 wos

an obiwgue cross, wnose avms (I and | made an angle of 120 degrees. Twenty degrees bhelow the anthelion was what
t:-;-t*.ll't'ii £ '1-:' _‘.ll--:}!l'r At | |'\"‘. _'\1- o8 ','h-‘ lr]ininf'_l.l'rlh hil!l [lli\ ;!lli't |t' Al Il',lilllillll'il Irom I\.tulnhlmm' lrl;t:ill;lh.

The Solar Halo Complex of September 17, 196
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EDGAR EVERHART, Uwiversity of Connecticut

" .W*m-‘TM#H‘VﬁWﬂWTP*W" \S 1" September 17th the sKies ove
. ' ‘ .---Hf:‘i“rlt \'1- ! ':'.:!lﬂfl -II'Ill J-fi“'.‘
' : lnl,lr'fl Y o - { 1))\ t'H‘II A\ i'h i f!! '!'1.
¥ '. . e . "I+!|- r r I . i - " ‘1‘ ' . I Iu a
J - : ) e T P ( TOassts, 1 A10S, S0t WINLTE JAIML Ooiners
s 32 | PR Yo T3 Ve o, e ' : '
: &Y. 7".!,3,;?_'-;.1 P~ ! L |1!I'_'ltl!'- {fi:IhIf{I ].'H\l" 'l",l'tlii:ill 11.1111
.. 't" 1" . i .
e oy v h '
t.""-'} ~*,':11 - O Sy : -~ - 'Iht'lll'lil‘t'fl.l Wweree l,1il-f'I iy Hlll!li"_]li ] ¢
. oY, .“ . . , . .
Hected and retracted by owce crvstals hieh
« 1) the J1
" . | . : ! .
I‘hl-‘l 'l‘i l_:'Il'l' 111" \TI":'II Iﬂlzl.ll l LR *l:‘i
’ ] | baal by ) kbt an wArIbSAE .
ll.l‘»w I'CCOraeat 11 Lives oty weq Sl
f '3 on January 10, 1918, a0t Boulder, Colo-
1 L4 : af ' - '
£ YAy ’ ) , . 1 - ! ~
AT o O R i \ : rado. and on Nhach 8, 1920, a0t Filendale.
I.‘_ i & ke - - . : :
: A 2y \l"f!'l ljlth'll-l, I-' ‘\l!l:l' 1 )I1N 11] LiYesry ¢
l "; ; 4" v ' ! . f
gy WY g 4 _ e 'II"HI"!' i\ l Ill.:'l hiteyvs ey (1)
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o / SpEN i e * - ' ' s “ '
| | . the e (1929). Last September’s event
Fg e ¢ : wits at least comparable to these famous
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experiment has five detectors: 1. A 7-30-
micron sensor to measure the immfrared
radliatton ol the carth and 1its  atmos-
phere combined. 20 A more sensitive
S 12 micron ume tor a “window” where
the cloudless atmosphere 1s transparent.
This device will give temperatures of
cloud tops or of the carth’s surface, de-
pending on local weather conditions. 3.
A montor for a narrow band near 6.3
microns,  where water vapor radiates
tlu'lgfu'.

4. A wide-band unit covers the spec-
trum from the ultraviolet to the near in-
frared., 0.2 to five mucrons, to measure
the carth’s albedo. 5. \ photocell sensi-
tive 1n the visibie I':*j_:inll from 0.5 to
(.7 micron provides data to correlate the
ather four sensor readings with the tele-
vision pictures.  Ihus s needed because
the cameras are set parallel to the spin
axis of the sateilite, while the sensors are
canted 45 degrees to the axis, so the
rotation will cause them to sweep SLrips
ol the ¢.||l’h brll}w rh:tru.

The second radianon experiment has
two sensors: one white, the other black.
1T hese measure the heat balance ot the
carth's area that is scanned bv the wide-
angle camera. Surtace observations trom
at least 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
being tested with Tiros Tl Surrounding
its base 15 a coil of aluminum wire that
can be energized by ground command,
thus making tne satellite act as a magnet.
lis interaction vith the earth's magnetic
field will produce a torque causing the
body to precess. In addition, there are
five pairs of small spin rockets. On the
third day in orbit, two sets were fired
to increase the spin rate of Tiros 1l

from about eight to 15.9 revolutions per
nitrrnge.

The chiet ground stations maintaining
contact with this satellite are at  Fr.
Monmouth, New Jersev, and San Nicolas
Island, Calitornta. Besides the three-watt
transmitter, thus Liros has two  235.0-
megacvele units for the television cameras
and two low-power tracking beacons op-
crating at  frequencies of 10800 and
105.03 mecacvcles.

In addition to the pavload and its final
rocket stage, two more parts, designated
=o and =+, are being followed by Space
Track. Possibly these are the weighted
cables used for reducing spin after orbit
was attamned.

The inclination of the orbits of all
ol these 1s about 48.6 degrees to the plane
of the earth’s equator. "They had inital
periods of revolution from node to node
of U8.19, 98.14, 93.17, and 93.32 minutes,
tor =1, =2, =3, and =4, respectively. The
first of these, the T'iros 11 satellite pack-
age itself, had perigee and apogee heights
tnitially amoanting to about 380 and 463
miles.

DisGOVERER NVII

AJOR IMPROVEMENTS 1n space
H‘l‘.'lllllluf:‘u were tested tor the first
time with the Discoverer XVII launching
from Vandenbery Air Force Base 1in Cali-
fornia on November 12, 1960, at 20:12:53
Unitversal time. This was called “the most
successful  operation in the Discoverer
series” by the U. S Air Force Dallistic
NMasstle Davision, following the ;ti!]illm-
recovery of the I't'-t‘llll‘}' {;llnlllt*: alter more
than two days 1n space,
1The orbmting 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

h.ﬁ-

heavier than the Aceena A. 'L he most 1m-
W

DIAMETER OF VENUS

The precise size of the planet Venus
has lonz been somewhat uncertain, for
measurements of its disk with ordinarv
micrometers are subject to many kinds oi
svstematic error. Moreover, all direct op-
tical determinations of the diameter refer
not to the soiid surtac# ot the planer, but
to the heavy laver ~7 _ouds enshrouding
it. A new and much more reliable resuit
has now heen Cemves (rom t'iiu;ll, I:h(:[ﬂ-
eraphic, and phot electric observations of
the occaltation ot Regulus by Venus on
L[lll}' ‘ 1959 (?if:t: page 483 of SXy AND
Terescore for July, 1959, and page 600,
."ici'rtr_-mlaer, 1959).

The data from two dozen observatories
in the Fastern Hemisphere were used by
G. de Vaucounleurs and D. H. Menzel of
larvard Observatory, who report their
results to the British journal Nature.,

As the planet passed 1 front of the
star, the latter disappeared and reap-

peared gradually — because ot difterential

refraction of 1ts light IJ}-’ 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 12,530 kilometers for
the diameter of an atmospheric shell some
65 Kilometers above the planet's clouds.
For the solid ¢lobe of Venus, if the cloud
top 18 27 kilometers above the surface, as
the temperature data suggest, the diame-
ter 1s 12,146 kilometers (7,547 miles), with
an uncertainty of about 12 kilometers.
This 15 0.952 the mean diameter of the
carth, and difters little from the best
previous data,

CORRECTION

On page 329 -of the December, 1960,
Issue, the number of solar Hares thar had
been catalogued up to the end of 1956 is
civen as 133, This fivure, however, refers
only to Hares of importance 2 + or greater,;
it does not include the more numerous
losser evernts ol itll|ullr.tmt* i and 2. . L.
Dondy, Flushing, New York, quotes M.
Wildmeter as saving that 927 Hares were

|

observed [rom 193D to 1941,

_/f:-".;f.'f‘;', [9G] . SKY AND L ELESCOP

portant advance was s new  cnuine,

which permits doubling the hurning thine.
In the carlier model, the thrust nozzle
wits plugged to sustain sca-level pressure
until combustion bhesan, but 1 the new
desizn an amitial squirt ol oxidizer into
the chamber provides the needed pressure
[or spountaneous icnition of the fuel
1 his “lill_': method I-l'lllliln A second start
In space when necessary

Spectal attention was eiven to stabilizing
the Agena vehicle, with apparent suc-
cess. When the Discoverer NV capsule
was 1eleased on the 3lst revolution, it
descended 1n plain view of four C-119 air-
planes, one ol which snatched it i mid-
;Iil'. .\Il’lr'f* t.*]:llinr.ltr‘ t':ltli}.’ollll‘lrf. 1w [n'r-
mits U'Hllp]r.'rt‘ control over i:liti,l[iug the
Discoverer recovery sequence, instead ol
l'{'l?’hill:{ 0 ]rlt‘\t'l Progratns s |1tt‘\'inu-.
Discoverers hael.

Fortuitously, Discoverer XVII  was
launched soon after a verv intense solar
lare had erupted, so the experimental
matertal in the 300-pound capsule was
subjected to some cexceptionally heavy
radiation. DBiological specimens included
a preparation of the human protein
camma globulin, caltures of human tis-
sues, mold spores, and algae. A radiation
dosimeter and a pack of photographic
emulsions for recording nuclear particles
also were aboard.

The Avena continues to travel in an
orbit inclined 81.86 degrees to the earth’s
cquator. Known as 19605, 1ts initial
period was 96,5 minutes, with perigee

and apogee heights of 115 and 618 miles.

SPUTNIK VI

q NOTHER amimal-carrving spaceship
was placed in orbit by the Soviet

Union, according to Russian press reports
ol last December 1st. "The cabin was simi-
lar to the one successfully retrieved on
August 20, 1960 (see SKy AND [ELESCOPE
lor October, page 201, and November,
page 274).

L.ike Sputmk V, the vehicle carried two
dogs and other animals and plants. It
welched 4,563 kilograms, a little more
than hve tons. Its imual period was 88.6
minutes in an orhit inclined 65 degrees
to the cequator, according to Soviet scien-
FISLS,

Space ITrack hgures give initial peri-
cee and apogee heights of only 116 and
160 yuiles, vespectively, for Sputnik VI
(196051) with simlar values for its launch-
1mge rocket (196052). Several hours after
Space Track announced that the former
Wias 10 Inlr:;’“: ill 1.-.1'hir, “ir_n'it‘t SOLHTCES COLL-
[rmed that an attempt had been made
{0 1ecover the cabin on Ut‘[t'!lﬂ}r't' '.’.'I‘Ill,
durine its 18th revolution, but that 1c had
Lurned Ltp On 1t*f'{lrl”‘_-'. The rocket also
entered the atmosphere either that day on
carly on December Srd.,

MARSHALL MELIN

[Research Station for Sarellite Ghservation

I’. O. Box 4, Cambriduee 38, Mass.

.
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The author here identihies the features
mentioned in rthus article, the sun be-
ing 34 degrees agh, at 2:15 pan. EST.

plays is & ring ot 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 edue. It is caused
by retraction of light through hexagonal
needlelike ice cmvstals which sometimes
occur 1n thin cirrus clouds. Associated
phenomena, althouzh less common, are

sundogs or purhelia,
the rizht and lett of the sun. and vertica!
sun pillars.  The receni event did not
have these patterns, but did show several
rare, alimosi unique, features.

At 2:00 pan. Lastern standard time |
was alerted to the halo complex by Wil
bur Widmer, and proceeded to photo-
sraph and skerch i, Kodachrome hlm
was used with a Miranda camera havine

-

a wide-angle Travegon lens of $3-mun.

- 0o 350 tlt'l‘_;t'rr,'\ fe)

locus, The exposures were I, 60 second,
at 111 roward the sun and at £/8 awav
from it. The color rramsparencies show
more detatl than noticed visually, and also
allow angular measursments to be made.

Lhie most prominent teature was the
rig around the sun, labeled A in v
sketch, It was not Creular, nor was the
sttn centered verncaay within it s top
wias 22 degrees from the sun, the riohi
and Jete sides 30 deore«=s. and the bottom
=8, LFrom mside out, its colors were 1ed,
vellow, and white, In the sketch. ring
A s drawn from the photographs  and
Lrom visual observations by Mr, Widmer,
Fehin Yokel, Donald Richardson, Fliza
bhethe Everhart, and mysell, LThe first two
ol these had watched the i“\lﬂ.l'}. Lo
NCA O 'Hllllm el I"l:ulfr.'{! that the l'ill;_"r
wis circubar at hust, becomine distorted s
the day progressed.

L 1o fll‘lllli.ll ‘\II.IIH’.' O lillf_; A was the
1110051 lau‘u*| It‘.l!lllt‘ nl Illl' lliwlﬂ.l}, Nilrl#'
it is not mentioned  either in Hum-
!ihit‘}\' hur-L i1l il! _\f. .\’illfl.lt'fllh 'rl.'r'

N\l 1] ,f__'i"r! ane (ol v il in the ()1

4

A (195 1), They vefer to the ciorcum-
serthed halo Tormed by upper and lower
tangent mes to the 22 decree halo, and
thas has o hovizontal extent varving with
the altitude of the sun. But a circume-
scrihed halo should pass 22 degrees above
and below the sun, and this does not
aatee with the observiations of rine A\,

In the original necative of the lower
]li:llll'l.‘ n]:llnhilt‘. there as an indistingt
boundary ol 22.desree radius outside ol
which the skyv is briochter. “1This Appears
o several other transparencies, and was
also seen by Mr, Richardson. Marked 13
i the deawing, it is possibly @ trace ol
the 22-«desree halo.

The white parhelic circle, €, passed
through  the sun and  extended  com-
pletely wound the sky, parallel to the
hovizon., It is caused by reflection Trom
the vertical laces ol TS ll‘}'ilillm Bows D
and E are so-called infralateral Langent
dres to the halo of 16 degrees, caused hy
refraction from itt.'tl'}\t:lls with horizontal
axes. They were brightly colored with
red nearest the sun, followed by vellow,
sreen. and white in that order. "Though
the To-degree halo itself was mussing when
the  photographs were taken, a faintly
colored arc of it, F, was seen brietlv
lew hours earlier by Mr. Yokel, [ohn
Landry, and G. Lauria.

Mr.  Everbart's  many
[r!mlugr;lplls ol the Sep-
teiber 17th halo phe-
nomena  included  this
one ol the illtt‘l‘xt‘tliull
ol the noncircular arve
(lllllwl‘ |t'fl) with the
horizontal parhelic cir-
cle (above center), while
part ol a tangent arc
shows in the lower right,

The sun is to the lefr e T
(out  of  the picture). :":“,.. )
T he side of the tangent "f‘?éﬁﬂj .
arc 1) nearest it was e e
brivht red, and looked ﬁh'-’.r"‘
Like o rainbow except HJ
that there was no blue, o
this color heing replaced
by white, The smallest AL
distance hrom the are o L B
the sun was measured -"‘:'-_' B &
by the author as 15 de- B
grees, plus or minus two '
deerees. This value
agrees well with the 46 '
dearees expected,
IR

Another lahﬂ!ugl';lllll \'HHH'!! A hlij:_'ll
regton G, 1o degrees lono, centered on
the paahelic arcle about 120 decrees from
IIH‘ 1111 I'I'w Ty 'I.H.l‘ !n'!'ll Jd1) {'lnll-
sated and diftuse parhielion of 120 de
Orees, f.”: Wdas ot nlnt‘lt't'i[ \I'HII.IHL

Phe very vive anthelion or countersun
.!Illlt'.lll.'l" al ll. Illrlnhilt: ”IL’ SUETLE G I!tt'
Ir;lt!u*lil iillll'. [t Wb ll‘lllt'l"l‘ll O Gl
w..[u'{l.uill.ll Ok _\lli[l‘f‘u"w CTONS, white
agatnst the blue sky, lasting only 15 min-
utes. Obligque s 1 oand |, torming the
{ 10Ny, hl‘ll"l'lt'il ‘n}!llillt‘ll'il I“}f IR LY ||It'
sky on cither side of the zeaith. nearly
to ring A, Visually, it did not seem that
they would pass, it extended, throuch the
sun, nor did they approach A tingentially.

\bout 20 desrees below the antaelion,
hallway to the horizon, was 2 wliite arc
h. It arched slightly downward 1o the
northwest horizon., and aApparentiv was
not centered on the antisolas point below
the horvizon. 1 have not seen any primted
relerence to stuch a ft:.'rlul‘t':. which nay
not have been a halo.

A\t 2050 pan., the entire complex sud-
denly faded, and the sky quickly hecame
covered with tates of altocumulus clouds,

ED. NOTE: Herbert A. Luft, Oakland Gar-

dens, New York, also reported this chisplay
(sce page 29),
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A

e been taken as —35 seconds.) Lastly, for
3 cach observation, the difterence between
(Y

the observed and the computed times is

given under the headine O — €.

\ lllllll]u‘r nf nlni'r'..llinlh, sOne .;,{ (X -
l"t.'“t‘llt t"ll.l“t}, we'rre o '*i\.r*ll taovy Jate lul
imcluston in this analysis. A few very dis-
cordant results were omitted: the LIS
mav have been incorrectly transcribhed,
Al timings listed are believed to have been
made with the aid of WWV or G radie
thine sienals, or thei cquivalent.

| llt_' Llll’.':l' tuble :L:i'ut"ﬁ the HIH{_'[\{-[-; 16)-
Cations in order O |rll|-;illil!r‘. I.i:l!if (IO S

ol space do not permit nauning of time

L
- R’ A - -
[ - L4 4

‘: ' .“:‘.- ‘ .‘T' ‘T.i L, 3 -t--qi..l L'l - . g“ , ! ’ . . I
S 'f"'?"?if‘;mﬁl:?i‘h’ epers and assistants, even thoueh they
| TN iy M A, 2 § # " /
S A S A s plaved a vital part in the success of the PrO-

gram. Also, certain reports from S1Oups
Mercury appears as a small round dot near the top ol the sun’s disk, a halt

umch inside tae solar outline. William €. \tKinson, New York City, took this
haltsecond exposure on Kodak Autopositive hlm at 15:36:03 Universal time.
Fiis instrument was u Eeinch Newtonian reflector. The Lairge sunmspot at the
right was nearly central during the great November aurora (see page 37).

Listed nnl} averaves aned not cach indir-
vidual’s Ii!llili_‘:n.

For contact I, there are 50 Obsery
tions. Few correspondents mention hav-

g observed the black drop, the dark
l‘.l.l‘.:"(.()Pl-." ALTTNS !lullt I;.llt' '\-\'flrlll L 1O l!]t‘ -II][}I"I\IIIIJIC 'r}[lnlll.llf (il ll.l_‘_'.f' l]:;JI‘]]t*[Ir '\'}f”"l"fifilt"\ S Iflllllf‘l'fill't" .\It'l"

viewed and nhotographed Mercury's 506 of the American Ephemeris for 1960,  cury to the sun's cduee ftor a briet interval

pPassagde 1 iront of the sun's disk on (In LUsinye ilose cuations, the conversion at this stage., [ he bulk of these olbiserva-
- l-

}.;.urnl-t-r 7. 1960, Reports have been ‘rom l.phum ris to Umiversal time has  tions l-xnlt-ntlju' reter to internal tangency,

received by SKy anp Terescore of obser- J
) d ‘ : W '.h~ﬁ:"' B e b B duan et o BRSNS S 2 NPT g ey g A ek SRR T T Y -
Vatlons I?I.J.tlt' i[l ‘wesiern I'_lu'r:lw_ ,\rnl’h ‘ - b i - _ Kl W _‘\! |

and South America, and as far across the e 1 7 L0 NS - A sy | STy IRR S A e T T
L o ' 1:* 'y _'1_";-"-'-1‘_ : - | _ . -~ : .-‘ ;.‘ :
l..." I[ll- ;I‘ .\ll:'[ r:—lllai ;I.:"f ",h_‘,h'.l",._l .1";,_, :". " . - 1, | P _ . &:.=.llim1r#;ﬁ-‘i:;,?‘ :-:\‘* : f “
M iy correspondents had devoted par- o ALy o ' ) o N > '
ticular attention to :lmill*_: the contacts,
the lour stages of the transit when the
disk of Mercurv is tangent to the solar | | | 25 B ot A
. 4T - > B
2 . . . : . ¥ & . B . 43 -11-‘?‘-:‘-._ 4 . i - ' .‘*
(lisk. | hetrr numerous owserviations are § T SV e ?:E'.,:u
v R . - - .‘i vy o L""LL o r: g '_:
tabutated here, o0t rading fich material tor \ vt LI TR ST S T '
' . *',.. v .‘Ji:.'ﬁ :?‘ 5L 4 ;
ATHLEY SIS, w0 ‘H ) e O o rd & |
Strictly speakine itact 1 15 an un- kol ) . {ag :
_f i tih'." - g 1 - : : ?
observabile CAVEIL " " claaiary [f'lt“ﬂll]u"!. - i - . ol
X . "- / . Fe
l*t'”l", ':“' 1ITLOLICIIL W Dien \l"erl‘i' 15 C\- : : ]
ternally tanvent to the sun. The first U s : Wil 4 by . v
j4 (1 . I N l . ' ’ '1 '-': r ' re & . C ? r " . &
recognition ol a vistbile notch 1 the sun's R g R J’_A»..._ Frs ;-r;\ -
- * - Y SN e fveaaA R T ah , PR e -
t'-;!:;r.* Is necessarely ] ier, by an lnpre- - £ Sy o N e My v’
dictable  gmoant, At several previons L S AP, : P X .
Pl e s L . : i ,. s p*
’ - d e . g sa™® 8 : 5 " . & ' " o 1'.. : “q"l‘ e "'_;' . : :'.-" " ’ . }'::;-, iad . 4
SN IEYIRY Il we'ser, aln: CLI0O I‘il!“ tlllilpliu I . ) t-‘:.:.':-' o A '.-J : ,1._..,‘: a ;ﬂ.l._-,c’_* _: 13 s e b Ny o
has been used to show Mercury in silhou- A oy e S N SR T P e u'Y g { ST e tany
' ' | : ! : TPLS i W . TS WA T R T 4 .
CLee avnnst 1 he ST lli"“””"'l'l”'l" l“ﬂ LR S VT k ;'l;;"'.:'*' ‘y"i’i".- o |
g L ' : i .'*..‘ e ,
hoetore  first Contact, .iHlntltl-_; 4 usetul ' N L : "W -&1 . ) v

4 ]
] L 3 ‘

B A R P T T L VA LR L T B gy L0 A AL T A . . -
. mHtrw-&Wmhnwmwaﬁmﬁi—vﬂm;mtm Bty W b oae g 1
At Macalester Colleve, St Paul, Minnesota, students used the horizontal tele.
scope nrangement shown on the front cover to obtain large projected inage

H'!;:;I!'-_ Hl l."n cventr,
I.i"-"'-'! :H'Tl.' Jd1t '1"27{ [il”llil'*‘\ I.l [Illt‘

other contacts, expressed  as Universal

l:l.tr nl. or ecach, l-}u predicted time for ol the sun, allowing dastronomy imstructor Sherman Schulez, Ir., to demon-
the observers location has been t‘unlpim*tl sirate the November transit to over 2 persons,
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No Case (Information Oaly) 17 Seotember 1960
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No Case (Information Only) 21l September 1960
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‘n this cane iute{ at Xingston, |
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8 signted, and shortly
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Lassacnusetts, 7iftly-maneuvering UFO w
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No Case (Informationm Only) 21 September 1950
Ldmonton, Alberta, Canada

-l X ) .. *9 3 A1 al . ' . do on ~ - &
On Sevntember J1 at Edmonton, Alberta, Canada three witnesses
- P, ‘p-u -'] 'S s | -~ P - - N S —'*-1"" ¥ = # F r*-l : Ve v, - i " . - , . [ . o
watched 3 sllvery disc-shoped UF) naneuver over the area., One

witness stated: Y"The wierd thing was that we could cee red and blue

'

flames coming frcem it now and then,®
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