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PREViEW

This Friday'5 neeting of the Univer-
sity Lowbroe Astronouers wl1l feature
a talk by former club president Doug
Nelle on his and other club rnember's
trip !o the South East to view MaY

3Otn's broken annular ecliPse. AP-
parently., theY did a litt1e nore
iriving lhan they bargained for whil?
tryinq to fi.nd a sPot with clear
rreittrer frorn which to photograph the
fleeting ecliPse.

A1so. club president Peter ClralLis
will report on his tourinq of the
Soviet Space Huseun and other places
of interest he visited while in the
U.S.S.R. Iast nonth.

OPEN HOUSE

Make your PLans no!, to attend the
nert Open House at Peach Mountain on
Saturday, June 30. If the rreather is
clear we can e:(pect uPwards of 150 to
200 people to attend. It's alot of
fun. plus here is your opPortunity to
wax poetic on astronomy and what-not
since nost of the People who venture
out there know very little about the
sky.

DUES

Dues are due for tbe new Lowbrow fis-
cal year" Ttrey are $7.00 Per Year
per nember, $10.00 for farrilies and
eouples, lhis is the last. nailing
of the .newsletter to" any c1u.b"mem-
ber thatr has not yet .renewed his or
her membershiP. You can Pay the club
Treaturer^:, at the ..neeting.. of mail a
check to!

JefferY Bass/Treas.
1587-8 BeaI Ave.
Ann Arbor, MI 48105

Make the check out to:

Unlverslty Lowbrow Astronomers

;i

FOR SALE

A niee telescope ls uP for sale. It
looks like a steal for the Price
asked- Here is the pertinent info:

CeLestron C90 (no lredge or tripod)
5 X 30 flnder
45En Pfossl eyepiece
.955" to I.25" star diagonal

$ 150

call: l,like DoEch
776-5762 (Detroit)

call between 5-7 P.H.
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TELESCOPES

by

Jeffery Bass

Many neq, c1u.b nenbers are unfaniliar
with various aspects of astronony.
Since one usually absorbs bits of
astrononical knowledge at a leisurely
pace, lt's hard to kno!, Just
hot, nuch of an astronony background
club neEbers actually have" Ttris
article is for the new (or old) club
Eenber who isn't really all that
j.nterested in qettlng a Bassive dose
of astronoEy but \rould Just like a
fet ideas cleared up,

It's a good idea for newconers to
aEtronoDy, especially A}IAIEUR as-
tronony, to at }east know sonething
about telescopes. rhis article
briefly describes hoe, a telescoPe
actually Horks and Presents a few
of the nore comon telescope designs
used by anateurs today.

A telescope is a light collector.
There are light photong zipping
around us all of lhe lire Ln all dif-
ferent directlons. Hoi, can you
get this liqht lnto one place so
that you can exa&ine it? A LB,IS
does thls ni.cely.

A lens is ju8t a clear piece of glass
that has been ground into a convex

.. shape in such a lray that 11ght
passing through it ls bent and
focused to a Eual1 point. ttre dis-
tance fron the lens to thls "focal
polnt" is calIed the FOCAL LENGTII,
which can be any distance depending
on the curvature of the focusingr
lens. 0ften the focal length ls
described i.n t,erns of lens dlaEeters,
or "f" values. If a 2 inch dianeter
Iens focuses lj.qtlt Lo a point 10
inches away from the lens (or 5 lens
diaEeters) then the focaL ratio ls
f5.

The bi.gger the lens j.s, the rore
Liqht j.t will be able to focus. Tl're
huuan eye has a lens and an openlngj.n front of the lens (the pup1l or
APERflIRE) that is about a hal.f inch
in dlaEeter. Any lens bigger than a
half i.nch i.n diameter irill obviously
be able to collect alot Dore light
than lhe hunan eye. This has the
effect of naking what appears as
a dim blob to the unaided eye into a
brlght object when focused by a large
lens "

The f ocused liqht f orns atr It'lACE
at the focal, polnt" Great! Ne've
got a brlght inage that we can look
at" Except that the inage formed by
a single lens is usually so sna]l
that you need a magnifylng glass to
see it clearly. tlell, fine. Get a
nagnlfying glass.

So, no!,
focuseg
briqht,
you
al

can
ilagnifying qlass. You have

you have a large lens erhich
1i9ht enterlng iE into a
though tiny, image lthich
view rrith another lens,

just
cifictbuil

tyPe
a

of
TELESCOPE. The spe
telescope, in this case, is

called a RE'RACTOR. A11 telescopes
that focus Cheir PRIMARY IMAGE by
passing liqht THROUGH A LENS are
called refractors. ltre Iens that,
forurs the prj.nary inage is called
the OBJECTIVE. the nagnifying glass
used to exaBine the priBary inage ic
cal1ed the EYEPIECE.

Passrng light lhrough curved grlass Co
forra an inage has one problem. The
different colors that liqht is made
of are not bent and focused by the
saDe aDount. Hence, you get a
priilary inage that has al,] sorts
of col.ored fringes around i.t. This
pro.blen is only overcone by passing
the light through anoth.er piece of
glass (of just Ehe rj.ght density) in
the hopes of correcting the bad color
focus before the rest of the iuage
1s forBed" This correcting lens
( usually FLINT) ls placed just
behind the flrst lens ( ca1led lhe
CROWN lthen paired with the FLINT
glass). This combined unit of color-
correcting CRO9W and FLIm glass i.s
called the oBJECrM proper.

,{lth the light passing through a}l of
thls glass, there is a certain amount
of light Loss lrhich is undesirable.
Also, since you don't rrant any ob-
structions in the tiqht path, the
obJective lens can only be supported
around its edges, rhich introduces
another problem as the lens begins
to l7arp and flex under its o$n
ereight, producing bad inages. And
since Lhe objective has F0UR surfaces(2 on the cropn and 2 on the fllnt)
that have to be accurately ground out,
refraciors tend to l:e quite dlfficult
and expensj.ve to nanufacture. Tbe
solutj.on to all of these problems is
to colLect and focus the light not by
passing 1t IHROUGH qlass, but instead
by bouncing or REFLECTING it, OFF the
glass" A nirror which has been ground
rl.ith the salre curve that a lens has
(only backFards, i.e" concave tnstead
of convex) wlIl focus aII of the
right" REGARDTESS OF ITS COLOR, to
the sa!!e point. A Dtrror has only
oNE optical surface that need be
qround instead of four, Lrhich is
easier and cheaper Eo do than
Erinding a lens. And since a mirror
hae only one RELECPfNG surface, it
can be supported IN ITS EilfIREfY frou
the back, thereby reducing the prob-
leo of sagging and rrarping whj.ch
crlttcally linitB the useful size in
which a lens can be Eade. A
REFLECTING telescope can be con-
structed nuch larger and cheaper than
a REFRACTIIG telescope.

There is one drawback to the re-
flector design; since the light is
refLected to a poinC IN FRONT of the
Bj.rror, hotr can you examine the
prl,lary inage lrithout getting in the
way of the incouing ltght? A11 sorts
of ingenious raethods have been
designed to solve this probler.

The sinplest reflecting telescope
deslgn is called the Nerrtonian
refl,ector. I guess Isaac Net ton 1n-
vented it. Anyway, in this design
incoaing light goes dolJn a tube. At
Ehe bottom of the tube lles a rlrror(aE with a 1ens, also calIed the 0B-
JEC?M) nhich focuses tbe light back

r
\
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up the tube. Just before the I'ight
focuses to a point, it is deflected
diagonally out the side of the tube
by a flat mirror called the SECONDARY.
Ahe priBary iaage is formed outside
Ehe side of the telescope tube lrhere
it is exanined by an eyePiece. Ihis
telescope design never fails to flab-
berga8t non-astronoEers who expect to
find a lens at lhe front of the Eele-
scope and an eyePiece at the back and
instead find the wtrole arrangemenf
to be "baclcwards" eri.eh ehe objective
aC the botton and the eyePiece at the
top I

Newtonian

The actual Ehree-dirdensional shape
that the prinary nirror is ground
into is a parabolotd, or sometj.nes
a si.nple sphere. Paraboloids are
relattvely easy to grlnd, although
1t aust be done by hand, Spheres are
the easiest shapes t,o grind and can
be rnass produced by nachines.

The Newtonian reflector is a great
designl Because of lts Eir0plicity of
eonstruction in having only oNE

opti part (the obJective)
tlre Newtonian

and is

,
uP

the reflector ".a guy name4

I
I i3

Anyway, in this design
priDary tslrror reflq:t
the light up a EuIte.

sandf
Instead of

deflecting the 1i9ht out the side of
the tube Like a Newtoilian, the Casse-
grain reflects the light from a
secondary Elrror STRAIGIfI BACK
towards the prieary mirror. If the
secondary were flat, the light would
focus sonewhere i.n the Biddle of the
lightpath, lalfway down lhe tube"
To keep the light fron focusing
"too soon", the secondary nlrror in
a Cassegrain j.s actually a CONVD(
curve (a hyperboloid) which serves
not to focus the 1ight, but !o
spread iU out. The aEount of spread,
though, ls sti11 le3s than the anount
of focus; so the light eventually
forns an inage outside Ehe EACK of
the telescope tube behind a hole
drilled into the priBary Eirror.
Using this telescope is sinilar to
using a normal Refractor because
in both designs lhe eyeplece is at
the back end of Ehe telescope instead
of at the front as in the Newtonian.
Because of the light stretching
antics of the convex secondary nirror
it is posslble uEing lhe Cassegrain
design to "squeeze" the optlcs of a
nuch largrer, sinpler optical design
Iike the NesTtonian into a smaller
volune of space. Hence, you ean
construct a larger, more polrerful

I

telescope without the heavy bulk th.at
a Newtonian rJould have" Of course,
because of t,he complexitles of the
optical syst,eE, a Cassegraj.n is more
expensive and difficult to construct.
The club's z4-inch eelescope at Peach
Mountain is a Cassegraln deslgrn.

Casse grain

The desire to compress the optlcs of
large telescopes into tlny llghtpaths
has 1ed eo the developDent of nany
cornplex optical design8, One popular
co8plicated design ls the Schnidt-
Cassegrain" Telescopes usj.ng this
design are sinilar to normal Casse-
grains except that they have irider
fields of vieir" In the Schmidt-
Cassegrain, incotting 119ht passes
through a conplex, 4th order curved
correcting LEI{S before fa11lng onto a
spherical priuary ,irror. The cor-
recting lens at th,e front of the
telescope helps to focgs off-axis
liqht into tie otheSwile parallel
lighepath, thus focusin--g a rrider view
of the sky. lhe light bounces off the
prinary mirror back Up tolrards the'
correcting lens" Ttrere is usually a
tiny spot on the correctlng lens that

m 
*::il."* -63+ffiU4fu;Sffi)

(a quasi-hyperbolold) and focrises
Dast a hole i.n the Drimarv Eirror-
is in a no-iher* catie**'iir. 1tri; -..couplex Er,xqure of ienses and Dir.-adtltrq
is. caLled a Catadioptric "design.
Popular catadloptric telescopes are
the Celestron and the Questar. And
if you've ever prlced a 9uestar,
you KNOW that the catadioptrlc design
is the lost expensive of all.

': Catadioptric

There are scores of different optical
designs for tel,escopes. T'hey are al]
nodlfications of the 4 basic types
that have been describedi refractors"
Newtonlans, Cassegralns, and catadi-
optsrics " The telescopes o\"?ned by
varioug Lovrbrow nernbers represent
exanples of ALL of these different
types. Of course, optical desj.gn
co[rprises only half of a te]escopes
total perfornrance and functlon.
The Eanner in \rhich a telescope is
MOUNTED exhibits even nore variati.on
than optical desigrn. But that is an
article for another day.

q'qt

--- Jeffery Bass
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