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THE STELLAR INTERFZROMETER
-~-- by John L. Erown

When one thinks of astronomy he usually thinks of telescopes
at the same instant; they go together like ham and eggs. Yet few
people recaliz¢ the serious limitations that arc faeed in using tele-
scopes.

Most of the important discoverics made in Astronomy come about
through the usc o attachments to the tolescope wiich increasc its
uscfulncss., Cortainly onc of the most impertant =1d ingenious of
thcee is the stollar intorferomcter. Therc arc zany varicd typcs of
interforomcters, sinee they arc uscd in industry in cascs whers ox-
trene accuracy of ncasurcrmcat is desired; but they =1l opcratc upon
tne sam¢ basic principle of the interfurcnce of 1light. The intor-
feromoter was dcviscd by a. 4. Michelson, a brillisnt physicist, who
dovcloped it sepeceifically for the moasurcment of the cthor drift.
Though tho rousults of the sxperiment were ncgative, thc ianstramcnt
survived to be put to muny other uscs. & complote iavestigstion of
tac operation of the interforcmotor would socn sc¢e onc bezged dewn
in a maze of nigher mathematics, but Jrom the usc ¢f saitable analc-
glice wo can got a fairly clcar idea of it. First, hoewcver, we must
undcrstand somcbthing of the naturc of light,

Light can best be pictured as travelling away from its source in
the Jorm of sphericel shells, which expsnd outward wits the source as
e center and maintain a constant distance betuecn shelle depending
upon the Irequency or color of the light. & cross-sccitional view of
th¢ phenomenon would lock like waves expanding from around & pobble
dropped in the water. If we could suddcenly “reezc this water, cut
down into it, and removc a block, the cross-scetion would look like
Fig 1 a., Thir is known as a wave train and is the usual mcthod of
picturing light graphically. Thc distance w, as shown in the figurc,
ies the distancc betwson two adjaccnt crceta and is called the wave
length., The dotted linc is mercly an imaginery refcronce axis which

Figs. 1 2 and 1 b,




dizidos the troughs =ad creste symotrically. Fhage is a %orm which
rotfers to the reclative displaccauent of particlces in the wave. TFor

uxgmple, in F;g. 1l & particle x is cxactly cppositc in phasc to
particle y; that is, partiele x is on thc erest of the wave, uxnd
particle y is in the trough. You might considcr them Jjust as smell

sticks floating on the water.

3 ~How suppose we have another wave train, ac pictured in Fig. 1 b.
1T the second wave were placed exactly upon the first -- in other
words, if the second wave were slid gtraight up until it overlegpped
bre iirst -- the crests of the second wave would fill in the troagis
¢ the Tirst and the result would be no wave. The waves in this cage
arv sald to be oal of phase, becausc particles y and z of tho two
Wavcs occupy troughs and crests respcctively although sach is the
tant distancce from the left. This phenomenon is kinown as dcstructive
interierence. It 1s casy to see that the opposits, reinforcemont,
would occur if the bottem wave were slid slightly toc the lcft or
right bofore it is moved up; then the cerests of the bettom wave would
coincide with the crests of the top wave and the rssult would be =z
wave twice as high as the single wave.,

We often thiak that one of the differenccs “stween light and
sound is the Iact that light truvele ia straight lines, while sc
Can be heard arcund corners. Actually, however, light bends & sm
amcunt when it passes around an obstacle; but light wavee arse so
much smaller than sound waves that the c¢ffeet is not ncticed s casi-
ly as in souad. If the leugth of sound waves is msdc very small in
relation to en cobstacle, it can be dermcnctrated that a "souad shadow"
Will vu gast. If a picce of board is sct upon a bench und 2 smell
s&e Flamc placcd behind it, when a whistlc is blown the fliame nay be
Scen to troemble due to the vibration of the air. But iv wo ccuntinuc
crooring whnistles of higher 2and highcr pitch we will finully resch a
peint where the flame dces nct mcve. The wave length of the scund is
S0 short in rolzticn to the size of the obstecle that a sound chadow
ls cast. If, whilev the whistle is blowing, we invostigetc the
shedow by moving the flame sround, v will find that the sh.dow
boundary is somewhet smallor than tho obstaclc, showing thet the
gound did vond te sowme extent around the cbjcct. The very same thing
occurs wita light znd is kanown as diffraction. If a light boam
strizes aun object some of the light is bent intc the geomstrical
ghadow behind thc object,

UnGer proper coinditicans the boundary of this shedow will look
gomewaet 1ike Fig, 28 2. Therc will be a2 scrics of lisht and dark
bznds paralleling the edge of the shadow =nd gradually fading into
invisibility. Thesc bands, or fringes, form what is called a 4if-
frection pattern. To explain it, we rotarn to the theory of intcr-
ference discussed previously. Huygens' prineiplc tclls us that any
point along o wavo-Front may be considcred as the scurcc of a ncw
waveiront or wavcelet, Now let ug considcr Fig., 2 b, E reproscants
the ¢dgc of the obstacle; points A, B, C, cte. reprecscent the posi-
tlon of the light and dark Tringcs. when the waverront strikes the
edgec o7 the obstacle, its altercd form may be ccnsidered to consist
of m=any tiny wavcelets whose sum rcopresents the new wavefront. Now
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if the distance EB 1s longer than the distance EA by an amount ogaal
to & w, then the wavclets illuminating points A znd B will be out of
phase at point B und a dark band will rcsult. Similarly, if =C is
longer than EA by an amount cgual to 1 w, or a wholc wavcleagth,
thon reinforecment will occur and a2 light band will result. <he do-
croesing inteunsitics of the fringes as the distance from the cduge of
tue shadow is incrceased arc shown graphically by the linec labelcd
rclative iantcasitics. 4 peak roprescnts a light band =nd a trough
rgproscnts a derk band.

It is easgily scen that we may cexplain the diffraction pattorn
produccd by a slit or =2 circular aperture Just as we explsined the
above. Fig. & ¢ ghews the pattern produccd on a sercen by an il-
luminated slit. Hore we havo the diffraction fringes due to botn
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gidce of the slit arranged on cpposgitc sidcs of = coptral bright
fringe. Since o glit is a2ctually & narrow rectanglc wo would hove
fringecs due to the short sidces, but thesc arc invisible sinec tho
other fringes sre much brighter.

The diffraction pattern of a circular aperture is shown in
Fig. & a, -Since the aperture ig circular it will form a pattern
consisting of concentric light and dark rings surrounding a ceuntral
bright spot. This is just the way & star image should appear in a
well-ad justod telescope, if the mir is still and clcar. fThe ap-
perance will be modified somcwhat by thce diagonal gpider in the casc
of a reflecting teloscope. Now let ug congider the formation of
this pattern., Fig., 3 b shows an objectivc lens with a plaanc wave-
front {rom & point source striking it. A& diffraction pattorn will
be formed at ¥, the focus. As beiforo, the rclative intonsities of
the parts of the pattern are shown graphically. The first dark ring
is lebcled a, the bright ring b, and so on. The first durk ring, a
ig formod becausc the distancce Ea is greater than Ca by % w. The
bright ring is formed since Eb diffcrs from Cb by 1 w, 2nd so forth.
This dovs not look cobvious sincc the figure is not to scale; actuzl-
ly, the diffraction pattcrn is very much smaller than thoe objective.
Now suppose we placc a mask over thc objective, which contains two
glits sepzratcd almost the full objcetive diamcter; at the polint
wherc dark ring "a'" formerly cexisted we now have a bright ring,
gince the intcrfering ray frcm the center of the objccotive has boen
magked out, Tho pattern is ncw formed by interforence between rays
from the two slits, snd wo haove a pattorn twicc &8 fine as the one
obtzined with the whole objective. Suppose we were using this ob-
Jective in an 2tteuwpt to separate a2 closs double star., wmach compon-
ent of the double star would form its own circular diffrecction pat-
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tern at the focus of the objsctive. WNow, gccorui.dg to Rayleigh's
criterion, if wic expect te sec this star as a coudle, the ceatral
bright spot of onoc diffraction pattern must overlap the firss acrk
ring of the other. we will then Séc¢ the double as twe separatc dobs
ian the telescope. This principle is the actuzl dciinition 9T rcsolve-

ing power, If instead of using the whole objecctive we rmask it =ad
usc only the two slits, our Qiffraction petterns will be twicc o

Tine 1ad we can separate a double star of only huzif the seporution,
Thorefore, by using two slits over the objective we cun double
feégolving power of our telescope. This is the basic principle
stellur interferometer. Its application is limited, of course,
the cuse of small telescopes because of the loss of light dué to
2%opping down the objective,
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“his technique enables us to Getect a doubls star, bo% =0 Tur wa
1avo ot deseribed a method for measuring the =zctual separ.vicr. It
~an D¢ ghown by geometry that there is s relation botweon She = nera-
tion of the two slits and the zngular separation of the two s ars.
this relation is very simple; e = w/&s, whore e i thie anzaler ecpa-
ration, w is the wavclength, and s is the distazec dsugcen to tuo
slits. Suppose our tclesgope were a-rangced so than rie Swe glits
could be moved to and trom cach othor gymeurica iy Wiln rioro oo G0
thc centor of the objective. As we meve tho gl.rg to «nd Lo e
Giffrection patterns wculd slso move o and fro, aal we -i_ . uich
& point whore the bright bands of onc pattern would overi: 1 aark
bands of another, and they would disappear. If weo neasciis: “rno lig-
tancs botween the two slits recuired to makc the frinscs dAirrgnurr
and substitute {n the relation e = w/is, we can doter:ine iLlo oxich
angalar separstion of the stare, It ig poseible to deterziir this
disturce with ac accuracy of 19»; therefore tre cocar ¢y iu deteruin-
ing the separation of the stars is of the came ¢rlen.

Since we ecan measure smalier and smaller arngles with ¢ greoater
separation of the slits, it ig practicszl tc mount the slits on &« tLoam
so tkhet they can be geparsted by a much greater distcrce than “be dia-
meter of tha objective, and the light may be reillcoted from twr into
thy objective by & system of wirrorg. This arransoment wee a.d by
lilechelson at the Mount Wilson observsicry, using the 190-irca ~le-
scope. UYhe arrangement is shown in Fig., 4. Thc wwo catsidc uirr
wore eor.l and actel as the glits, They were mouatod very prcoisoly
4bpon « .rructural steel beam 20 feet long, and arranged go tiat thaoy
¢ould by moved to snd from the centcr. The inncr mirrore woere fixed
and mercly 3crved to riflsct the light into the tolescops. Jish this
arrengsrent lichelgon made seme viry prcocisc stellar measzircmonts,

Michelgon was intcrestcd in not only double ster wcazuran
but also in stellar diameter determinations. A 1littl: more o
ticn is reedcd to sce just how this is done. Suppose that i1
obsurving a double star we are asing our tclescope to obscrve
light sourcc placcd at a very great distance; then we 7101 sco & dif-
fraction pattorn very simile™ to the onc scen in the cnwae of *he
double star. Alsc, if the slit is not too Larrow, we can move thy
mirro~: on our interferometar antil ths pattern discposars and rong-
arc tle exact width of the 9lit. In t.is ceasc we muct considor that
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the slit is dividoe6 into meny small, thin (i.¢., diffcroatial)slits,
cach of which forms its own difrraction pattern. So we must scpa-
ate the mirrors to mekc the patterns precduccd by the two outside
differcntial slits, which form the gidcs of tho original glit, dis-
‘appoar. tho goometric rclation uscd in this cnes is ¢ = w/s. IT wic
modify our theory still further, we can apply it to thc messurcmont
of dieks sucik as thosc presented by o star. If wo divide our disk
into a very large number of slits as in Fig. 5, wo can sce that the
slite on the cdge of the disk do not coantributc as much light t¢ the
image as the central onvs, since they arc not as long; thorcforc =

i

disk must be larger by a cortoin foctor in ordor o appcar as bright
as & glit whose width is cqual to the dismoter of the disk. It can
be saown by calculus that the factor is 1.22; so wo medify the formu-
la shown above to ¢ =1.22w/s. Thore is an 2dditionsal factor known

as 1limb darkening,which is duec to the Tact that we arc actually cb-
serving a spherc instead of a flat disk, but it iz not important hore




Since the fringes may be made to disappear in the case of rc-
sclvable double stars and resolvable stellar disks, some means must
b¢ at hand for determining which is under observation when an unkrown
object is being vicwed. Also a twenty-foot slit separation is haril-
ly sufficient for any stellar disk resolution of far-off stars. Caly
e few stars are large enough or close enough to cause completo dis-
eppearance ¢f the fringes. But if a graphical plot is made of the
relotive brightness of the fringes versus the separation of thoe mir-
icrs, a carve will be obtained which will ideantify the object under
obsorvetion., A double gtar will yield a curve which is considerzbly
aifferent from that of a stellar disk. This curve may alsc be cscd
to determine the angular diameter of the object, and this is asually
the case, sinco the majority of stars heve small apparcnt disks.

lichclson first tested his method at the Lick Observatory in
1900. The four satellites of Jupiter all have apparcnt disks of
about 1 second of arc. Micrometric measurements by Englemann, Struve,
Hough, &and Burnham yielded results which differed widcly among thom-
selvcg. Micholson used two slits placoed in front of zn clevea-inch
objcct glass and obtaincd measurements which were very closc to tns
average of other observers. The fringes disappearcé when the slits
wero scparated approximately four inches. This shows that he could
Just &s wcll have uscd a six-inch glass. The results would have
becn the same., Thorefore, with a modest six-inech telescopc 2nd an
interferometer attachment, angular mcasuremcnts may be made mowc
aceurztely than possible with the largest telecscopes using nmicro-
metric attachments.

lMichelson's real intercst, however, was in mcasuring steller Qi-
ameters; he undertook tho problem in 1920. He discovered that whon
the 100-inch mirror wag covercd with a piece of canvas having two
holes 7 inches in diamcter and 94 inches apart, the diffraction disk
of Betelgeuse wasg covered with faint interference bands. Rigol
showed very strong bands undcr the same conditions. Bvidently its
angular diameter was vory much smaller than that of Botelgeusc.
Usging the twenty-foot interferomecter attachment the bands disarppozrcd
entirely, in the casc of Betelgeuse, when the mirrors were scpnreted
121 inche¢s. The angular diameter was computed as .047 soconds of
arc,

Fer thoss who are interested in delving further into thc sub-
ject, the refcrenccs from which this article was compilcd are given.
The first thrce arc rather rigcrously matkcmetical, but the lagt two
give reasonzbly ncn-technical discussicns. The book by IMichoieon is
particularly gcod, and may easily bo understood by the laymeain.
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TELESCOFE MAKING CLASS TQ BEGIN

Under the expert direction of Dr. W. 4, Calder, club members
will have thc opportunity this fall to construct their own telescopis.
Classes in telescopo making will be held each lMonday night in tic
basement of the Science Hall at agnes Scott College. Dr. Calder
will be prcsent te ingtruct in the art of msking the mirrors.

Beginners are advised to purchase a "kit" for making & six-
inch telescope. These kits, containing all materials necesgnry to
construct the cptical parts (with the exeeption of the eyepieces) of
& six-inch reflector, are advertized in scveral magszinca, including
Sky and Teloscope and Scientific American. It is sdvisable tc buy
& pyrex glass kit. Pricces range from about $6.50 to $7.50. Yotal
cost of the telcscope may cagily be kept under $30.00, which is 1lit-
tle snough whon it is considercd that the instrument may compare
favorably in perfcrmance with a professionally-made telesccpe, cost-
ing sevceral hundred deollars.

It may be safely stated from past experionce with teleoscope-
making classcs that anyone with crdinery technical ability and the
necessary persistence may ccnstruct a functional telescope. liany
amateur telescope meskers and opticians have attained the greatest
skill and prcduce mirrors and lenscs of unsurpassed quality. Thesc
men &rg more than craftsmen or skilled workers -- they are artists.

Both men and women are invited. Scvoral wemen have rcecontly
completcd tclescopes under Dr. Calder's direction.
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ASTROLOGY

-- by Berry Pyron

Onc of the most curiocus sights onc can witness is that of o mod-
Cra scicntist knocking on wood after having mentioned something ovil.
f course he doscs not beliovo in the superstition -- but still he
foccks on wood. Such an indident is a very clear illustraticn of
w2i's basic kinship with the primitive mind, despite the woll-nijsh
incrediblc advance of knowledge during thc last throe ceanturics.

The superstiticn that evil mey be avcidced by knccking c¢n wood cr
by some other such action has prebably boen with Man Tor =t leost
twenty thousand yoars and perhaps longer. Obviously it is impcas.blc
tc dcscribe exactly how this and other such boliofs began, but thu
gineral picturs of the development c¢f the human mind is ncw frir.y
clcar.

At the cave-man gtage of evelution men werse nct much abcve o
apes in mental dcvelopment. These primitive anccstors of cars bo -
held 2 werld arcund thom which was for the mest part hestile. 1o
gorts of accidents ha%gened tce them; all sorts of dangers bthucoto g
them -- cconscquently ey feared thesc things. Out of thie vlinl i
irrational foar ¢f the unknown there develcped the feeling thot Shere
werc spirits, ghosts, and guds whe DID ccntrel these things ~Ld o< uwen
uscd them mischicveously tc harm men. Fer such a foeling %c cceur
scems nataral, since the primitive man had nc clear idea cf the dif-
ference between animatc and inanimate nature. He cculd understand,
after o faghion, the dangerous intentions of a fierce animal or an-
other man with 2 rock in his hand. It seemed guite logical to iinm to
attribute to a falling tree trunk, a landslide, the lightning and
other inanimate phenomena the same malicious intent that he Fcuni in
the living creatures.

From this primeval inability to distinguish between animatc nri
inaminate nature worc derived a great many of the illogieal anid ~.r-
erstitious beliefs which persist to this Gay. The primitive bsiicis
underwent a sort of cvolution -- they changed and olaborated unc.d
today wc cen observe at least as great a variety in thec forms of
superstition as in the formg of animal ang plant life. Tac origi
all religion lies in this primitive fear of the unknown as dccs =
cddly enough, the basis of modern scionces which are sttacking th
primitive beliefs by providing factual knowlodge.

oo
lsc¢
-

One of the natural phencmena which must have seemed especiully
mysterious to primitive Man were the movemonts of the hoavenly
bodics. The spcetacle of the complex yet regular movements of Sun,
lioon, stars end plancts was far tcc much for this ape-likc mind to
fathom. It is nct surprising that elaborate beliefs ccncerning those
mevements cceourred very carly in human history. Nor that thosc be-
licfs formulated into the same pattorn of invisible powers @nd buings
that was used tc explain sc many cthoer phcacmena. Likc the cther
idcas, toc, the notions conccrned with the heavens evcolved and wcre
Glaborated and crganized intc ritual as human culturc developed.




Recorded history begins in the Near East arcund 6,000 years ago,
and many ¢f these carlicst permanent rccords of human affairs arc
concoerned with thc heavens. By that time thers had developed a very
intricate body of superstition concerning the heavens, which ig todey
given the name of astrology. The beliefs then extant in tho Assgyr-
ian, Babylonian or Chaldean, Sumerian and lator thc Egyptian and .
Greck cultures have been transmitteé to us teday with at least rough-
Ly the samg form.

The essential idea of astrology is the assumption that the move-
mints of the stars, plancts, ctc. in some way influcnced or con-
trclled the lives and fates, and even the perscnalities, ¢f inlivid-
uel men. In time this idca became a complex set of rules whureby the
astreologers claimed to foretell the various enterprises, proscriis
medicine, and so ferth. The chief methcd by which they did this wee
by cbserving the positions of the various planets in the differont
constelleticns. For by the time of the Chaldeans the sters had =l-
ready been dividcd up inte the constellaticns we know and glivon narcs
acccerding tc what thoy wore supposed tc lock like., The plancts 1.

gested by the names: Venus with love, lMars with war, Leoc with ¢
and sc cn. The twelve ccastellaticng ferming the Zediee (path
the Sun, licon and mejor plancts) were alsc assceiated With voi 1.
parts ¢f the bcdy suggested by the creatures the constellaticne wers
imagined to represent. Thus Taurus (the bull) controlled the nai
and shoulders, Arie¢s (the ram) the head, and so forth. The traia of
thought suggesting thesc is often obvious; the bull has a strong
nack, the ram a conspicuous head. By considering the pogitions of
the stars and plancts at various times, it was easy to "predict" a
life history, prescribe medicine, ctc.

Bkt
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constellaticng werc asscciated with various gualitics usually su--
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In the proccss of making predictions from the positions of the
hcavenly bodies, a good dcal of ordinary obscrvational astronomy was
agcessary. As was often the casc, true science developed from
pseudo-science. Thus obscrvaticnal or "natural" astrology becamc tae
origin of modern astronomy. Threc hundred years ago for examplo,
Kopler, although the best astronomer of hig day, still made his Liv-
ing by astrology and had at least some belicf in the heoroscopes re
cast,

The primitive suporstitions from earliest times were fcstored
and onccuragcd by certain people who tock advantage cf the credulity
of their fcllow men to gain for themselves power and wealth., In 21-
mest all primitive soeitics of tcday, ss well as of the past, the
witch dceter plays a prcminent part. This shrewd fellcw takes ad-
ventage of the belicf that illness is due to gpirits, dovile, cr
demcns, and maintaing a high position in his scciety by pretending tc
Cxcrcize the devils. His ccuntecrpart in ancther field is the astrel-
cgCr. In the past astrologers accumulated great wealth and wiclded
grcat power cver states by virtue of their suppcsed power to prodiszs
the future. Few governments are swayed by these men today, Gormany
under Adolf Hitler being a possible exception. But it cannot be
said that astrologers no longer pile up wealth; indced no.
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Agtrolcgy has nct veen killeg.dy the light of mcdern science.
Astrolegy is tcday a gigentic budiness in the western wcrld, partic-
ulerly in America, wherc 1t scaks the pudblic for many millicans of
Gcllars every year in payment for advice that is at best ncnsensoe and
at werst quite danger cus to an individusl,

This is a world in which meny people are unhappy -- they fesl
frustrated and long for sgourity. It wculd be nice if the powcrful
treatments developed by mcdorn psychologists and psychiatrists worc
available to 21l of us. But thoy aren't -- and in the absencec of
such treatmont poople go to the varicus quacks anld fakers whce proy oo
tholr ignorasnce with glib promises and a2 smooth line. The astrolce-
gurs, especially, are dcing famously at this,

In carlier times the agtrologer's chief activity was tho holling
of perscnal interviews, advising individuals ané making cut their
go-calie€ "horcsccpes". This is ncw sccecndary to the mcre lucrative
business ¢f printing the hercscope bock and cther asgtrelcgical FArX
which flcod cur ncwstands. Those things rivael the comic beoks in
vclume c¢f sales. Then there are also the syndicatod columns ¢f pre-
dieticns tc be found in the newspepers and magazines., aApparcntly
gome pcople do nct realize that anyone with a gcod research staif
Gan meke a high batting averasge on predictions carefully phroased in
gencral terms, Also, the astrologors teke cspccial carc to remiad
us of 211 the prodictions which come true and let us forget the
ones which do not.

The reascn scme mcdern people will abscrb this tripe is that
they are untrained in the science which has transformed their world.
They dc nct kncw encugh to distinguish betwocn truc science and this
ncnsense. They do nct knew enocugh abcut modern psycholegy to ana-
lyze their own minds and see the cause of their frustrations =znd un-
happiness.

A sizablec fraction of the poople who bolicve in =sstrology can
nct be swayed by any sort of lcgical argument. These are tho people
who badly nced the scorvice of a psychiatrist. There is littic thut
youcr I can do for them., But probably the larger portion cf tnu ¢
lievers in astrclcgy coculd be persuaded out of thoir belief Dy mesn
¢f explanation and instruction in the scientific method ¢f thirkiug
generally, and particularly in astroncmy.

G-
S

Astrclcgers teach that "4 child born under the sign of the Lic
(Leco) will bec ccurageous, but cne born under the waterman (Agvnrin-
will bec drowncd"™ and s on; this merely because the arrangcumont or
certain stars suggostcd the shape of a lion (and the lion is =
ccuragecus beast), while ancther arrangement suggested o wator cur-
ricr (and in watcr onc mey drcwn)l! A simple cxplanation c¢f how uo-
trclogy doveleped from such faneiful analcgies might be all thaot
weild be neccssary tc plant the sesd of dcubt in the minds of many
who ncw guide their lives by the cheap astrclcgy magazines.

The widespread ignorance manifested by tho enormcus follcwing
of astrology in the United States cannot be dispelled by feormal edu-
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cation alone., If that were possible we would not have the prssent
situation. what is necessary is action on OUR part. e who know
something about astronomy must take every opportunity to spread our
knowledge., I do not mean thet we should rush out and make kerangues
on the streset corncrs. Kkather, we should cndeavor in our daily con-
tacts with the people who fall prey to astrology and such pscudo-
scleuces to plant the seed of doubt in their minds, and we should
not practicc astrology and othor supcrstitions around our childrecn,
cvon in play.

Changing a2 man's mind ie about as dclicate a task as can bo
found. But if ucdertaken tactfully so as to avoid damaging the man's
€46 1t can be donc. I think that cach of us has the duty of sprcad-
ing sueh knowlecdgec of sciocncec and astronomy as he may have. That
repregents onc little thing we can ACTIVELY do to improve this rather
migscrable world we live in,

THE AGIES SCOTL OBSLRVATORY

Construction has begun on the obscrvatory building which is to
house the thirty-inch telcscope roccantly purchased by Agncs Scott
College. This instrument will bc the largest in operstion in the
southeast znd is & substantial cultural advancc to the Southland.

Jithin & year it is probable that the obscrvatory may bc in
operation. Thc functions of the obscrvatory will be thrcofold. The
chief function will be t¢ instruct students in undorgraduste work in
astronomy, preparing them to enter the great graduate schools znd
observatorics of the world.

The second function is that the obsorvatory is to be opcn at all
times possiblc to the public, to stimulate intcrest in astronomy. It
is sincorcly hopced that the obscrvetory will be open to pcoples of
all raccs, so that all mey sherc in the wondcrs it revoals.

The third function will bo to do astronomicgl rescvarch., I
tontative plans call for work chiefly in the pnoﬁ%tric figld cf
tronomy for which it is believeld the Agncs Scott telcscope ig b
guitoed.

The porsistent initiative of Dr. Calder, combinec with the furo-
sight 2nd cooperation of Dr. IleCein, president of Agnes Scott Col-
lege, have made this drcam of o great obscrvatory possiblc.
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FLANET NOTES FOR OCTOBER, 1949
-- by P. 0. Parker

The Sun is in Virgo. During the moanth its declination changss from
< degrees 58 minutes South to 14 degrees 15 minutes South, and the

longth of the day decreases from 1l hours 50 minutes to 10 hours 57
minutcs,

Mercury is in Virgo. It is in conjunction with the Sun on the
ord, after which 1t becomes a morning star. By the 19th it has
roacned greatust western clongation and may be gesn for a few days
zround that date low in the southcastern dawn sky, magnitude 0.6.
0a the morning of the 20th it will be zbout a degroe north of the
waning Notn.

Venus moves from Libra through Scorpio into Ophiuchus. It is
very low in the western sky, sctting about 7:30 P.M. It is ncaring
maximum brightucss. TItg magnitude is now sbout -3.5 and its dis-
tanee 110 million miles.

Mers is in Leo, rising about 1:20 4.M. It is slowly approach-
ing the Barth, its distancc dccreasing Guring the moath from 202 to
172 million miles. It will pass about a degrce north of Regulus on
the 24th.

Jupiter is in Saggittarius armd i well placel for obscrvation.
It rcachcs the moridian about 7:30 k.M, Lany eclipscs and transits
of its satcllites occur Quring October. Dotzils of somc are listed
on the following pagc.

Saturn is in Leo and is now a morning star, rising about 3 A.N.
The ring systcm is very narrow,

Uranus is in Gomini. On the 15th it is in R/A 6 hr, &1 min.,
decl. 23 36H, Jjust = degrce north of the 3rd megnitude star Mu
Geming.

'Néptune ig in Virgo. On the 18th it ig in right zscention
12 hr, 58 min., decl. 04 33S.

The Moon is full at 9:52 P.M. on the 6th, new at 4:23 F.l, on
the Zlst. Farthest from the Earth, 252,500 miles on the 132th, nsar-
cest, 222,000 on the &1lst. There will be a total eclipse of the loon
on the eveoning of October 6th:

Eclipse begins 8:00 P.IU,
Total phase begins 9:20
Mid-cclipse 9:56
Total phasc cnéds 10:33
Eclipse cnds 11:48

Eastern Standard -- ATLANTA tiwe.




1o

JURITER'S SATELLITES, OCTOBER, 1949

-- by P, 0. Parker

Date Time Satecllite Phenomena
10-1 6:42 .M. II Trensit ingress
T:41 I QOccultaticn, digzy_.carsg
8;14 III Trensit egregs
9:lz II Shadow ingross
97 Iz Transit cgross
9:5a III Shadow ingrcss
10-8 B:137 P.u. IIT Transit ingress
9:14 II Tranglt ingrcss
9:85 I Occultation, disappears
1C-9 6:50 P.H. I Transit ingrocs
8:08 I Shadow ingross
9:06 I Transit cgrecs
10:25 I Shadow cgress
10-17 5:28 P.M. ) Occultation, Clgapronrs
5:58 II Qccultation, CGistppoars
2; 34 I Eelipse, rcuppiars
10-19 6:11 P. M. ITI Oceultation, recoppoars
0128 I1 Shadow cgress
7.87 I1I Eclipse, @isappoars
10-24 7:24 T, . I Occultﬂtiuu,_gla"ngos g
92:08 IT Cccultaticn, disappears
15-46 5:58 EF.M. I Belipse, rocappearg
5:16 1T Shadow ingrcas
6:30 IT Trensgit egress
6:41 ITT Occultaticn, disappcers
9:04 II Shadow cgress

Eagtern Standard - ATLANTA - Time.
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All that I know

0f a certain star

Is, it can throw

(Like the angled spar)

New a dart of red,

Now 2 dart of bLluc;

Till my friends havec said

They would fain seaq, oo,

Iy star that dartles tho red a2nd the bluci

Then it stops Llike 2 bird; likc a flowlr,
hangs furloed:

They must solacc themselves with the Saturn
above it.

what matter t¢ me if thoir star is o wousld?

Minc khas cponcd its socull to me; therelorc
I love 1%,

-- Brcwning
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