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P,A,S, members ma7 list 
optioal equipment, books, charts, & 
other aatronomical material PREE up 
tQ three line• per i •au e. sorry, 
ND commercial liatings aocepted, 

Time for Christmas shopping, Buy ? or Sell I I I 

•.•••••.....•••.• ************************************* 

{ 

•LIXE NEW", Newtonian, 4 i. inch, f 10.S, Pipe Mount, Worth lots more 
$125 from Paul Muderabach, wk 254-4149, Km 246-9122 * * * * * * 

++++++::::+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

EXTRA SPECIAL: Do-It-Your-Self, 2 each, 10 inch Pyrex each 

Four 8 inch ceramic tools, call for extra special price $ $ $ 
: 

i 

--!. * 

Also other goodies, Dick Lines 277-1615 :::::::::::::::::::::: 
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Classes begin January 19, Spring Semester 
Courses for the non-science major, Observatory AND Planetarium Viewing 
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TWENTIETH CENTURY ASTRONOMY ---

AN INTRODUCTION TO OBSERVATIONAL ASTRONOMY ---

STARS AND THE UNIVERSE --- Needs High School Algebra 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

PHOENIX ASTRONOM.ICAL SOCIITI, INC, 
Chuck Nash, Secretar1 
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Nov. 18, 1977- Phoenix College- 81DOPm C102 5.E. Corner of I 
the campus, I 

The Talk?- "Project VLA" I 
What is the VLA you ask? The fact that you had to ask indicates I 

that not much is discussed about radio in the club circles, 
VLA stands for "Very Large Array" now being constructed iri New mexicJ 
under the auspices of AURA, It is going to be a large radio telescopel 
involving a number of dishes, If you wish to do a little bit of I 
homework before the meeting, the October issue of As'tronomy has an I 
article on observatories that might give some background. · 

Actually, as many of you know, radio astronomy has provided morel 
than just another eye on the or our own galaxy, It has in I 
some instances provided the only eye we can see with, Structures -1 
which have been obscured by interstellar dust end gas to optical I 
telescopes have been explored by radio scopes with comperitive ease, I 
In fact the combination of radio end optical telescopes have providedl 
a double punch in the effort to puzzle out the origin and evolution 
of the universe, · I 

furthermore, it is interesting to see the kinds of instrumenta- I 
tion being used by fellow astronomers, I 

mr, Rob Ridgeway of ASU is more than qualified to bring us up t°I 
date on the status of the VLA as he has been involved with its 
construction for some time, further he hes a number of pictures (som el 
of whir.h may be somP. iuhat l e s s t.han t ot.a lly p1Jbll c ) t o s il ouJ, I 

·' I Ir r i' r' I' ! .. , , I · II ; , ' f 1 If "' 1/ 1 I , , ' ,,, .. , .. . 
co me a ri tl e r1j o y er 1o lh e r area of a stronomy, 
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Ii' you have received a yellow computer renewal notice card from 
Sky & Telescope, please send it to Chuck Nash as som as posnible. 
When sent in with the club subscription list these cards insure that 
your renewal will be processed wlth the greatest possible accuracy. 
In the past, some members have even received second n"tices on simi­
lar cards, but if you !mow you have paid 70ur please disre gard 
any such second notice, 
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FILTER TECHNIQUES FOR PLANETARY AND LUNAR OBSERVATIONS 

The. follQwinq i' the complete article from SKY & TELESCOPE, 

August, · 1958. l decided that it be better to reprint the 

entire artical th•n to try to condense it. This should give us 

a head start on Charles capen next month. 

Color Filters are of great value to the Pl!llletary obs e rver . They help overcome Image 
deterioration causeq by sc attering In the planet's atmo sphere and In the earth's, as well 
as by atmospheric prismatic dispersion. They permit separation of the light from different 
levels In the planet's atmosphere, and they Increase hue contrast between areas of differing 
color. Fidally, they help reduce Irradiation In the observer's eye . 

All of these functions of filters concern, In a rather intricate manner, the sharpness of 
surface and cloud detall that ls seen on a planet . For simplicity let us consider e ach factor 
separ ately. 

Scatter!!!& Interposes a lu111tnous veil between the observer and his subject. The first quan­
titative study of the laws of atmospheric scattering was made in 1871 by Lord Rayleigh . He 
showed that for particles of a given size the scattering Is Inversely proportional to the fourth 
power of the wave length of the light. Hence , violet light of 4000 X Is scattered about 16 times 
more thtill de ep red light of 8000 J1; the bluen es s of the daytime sky ls the result of this pro­
peFty . 

From past emplrlcal observations, it appear s th at the Martian and Venuslon atmosp heres 
also have some form of scattering which allows observation of different relative atmospheric 
depths. He re the filter comes to our aid, for with a suitable one we can eliminate the scatter ed 
blue light and observe planetary markings In retl and ye llow . 

Prlsmutlc dispersion by our utmosphere ls most evid ent when a star or planet Is seen near 
the horlzon. It results from refr acti on being less for longer wave lengths; each point source 
spreads Into a tiny ve rtical spectrum, tho red appearing nearer the horizon . This effect can 
be reduced by observing through a filter transmitting only a narrow spectral region . 

Atmospheric penetr ation. To explore a terrestri al-type atmosphere to various depths, 
molecular scattering can be exploited . Since the shorter wave lengths are scattered more, 
It follows that ultra violet light scarcely penetrates an atmosphere at all, violet light pene­
trates to some depth, blue still deeper, while blue-green may re ac h the solid surface. Filters 
applying these crit eria can be used, for Instance, In studying Martian atmospheric phenomena. 

Color contrast Is affected by sharpn ess of boundaries and by differences In color and 
shade . Light yellow and orange filters are useful In judg ing the colors of the low-hu e cloud 
belta and zones on Ju:>ite r and Saturn . To bring c:.:t a whil e area on a reddish background, 
a green fil ter is us eful. For exumple, a light yellow-green filter will sharpen the boundary 
of a white frost ureu on Murs by darkening the ochre desert, while allowing adequate pene- . 
trntion of U1e Mt1rti tu1 utmmiphere . A blue-gree n filter will simila r ly incruuse lhe contrast 
of an atmospheric cloud above an ochre desert region. 

Irradiation occurs between adjoining areas of unequal brightness. The amount the bright 
area appears. to encroach upon the fainter one is approximately proportional to their Inten­
sity difference . This Is e vidently n physiol ogical effect, originating within the eye Itself. Some 
astronomical exumplos are the apparent enlargement of tho Martian polar caps and of Venus' 
cusp cups, and the apparent reduction In size of canals and dark spots on Mars . In photography, 
there Is un analogous spreading of bright Images In the emulsion called turbidity . 

Some BOl•U' system objects display dark lines agninst a light background, for example, 
lunar rlll8 and the narroViarartfancanala. Irradiation causes these dark features to shrink, 
al¥i aometlmoa to disappear oompletely. 

The Eastman Kodak Wratten filters listed In the table have usefut iransmission eharacter• 
!sties for planetary and lunar work . The columns In the tab.le are Wratten number, general 
col.:>r characteristic, over- all percentage of ,Ught trnnsmitted by the filter in the wavc-teng!Jt 
region '1000 lt to 700.0 lt ,domin 1u1t tr:uum1ls01ion wuvo longlh, und uppv.,>c'llnulu 1·1u1gu of truns-
misslon wllhln tho same spoctrul r <;glme . , · ', 

Filters can be used with eyepieces of any power, but lri-adtation is less with fainter im ages, 
high magnifications hel p r<.'tlucc It . lf the quality of the soolng pcrmlt01, n powoJ" of 50 per inch 
of upcrturo for reflectors a nd 30 per Inch for refractors ls reeo.ll)mcnd ed as a minimum 
for observing the moon, Mercury, or Mars. Soniewliat higher powers are to lear 
sen irradiation on the disk of Venus . 

Color filters of low transmission heighten contrast of surfai;:e jietall or cjouds and at tile 
same time cut irradiation . For Inst ance, a violet filter W47, is useful for .the 
shadings of Venus because of the yellowness of thes i: markings. Red, ye llow, tulll greet.l f.iUers 
generally disclose little deta il, hut there is apparently an alternating color oha ngo from red 
to blue in the atmosphere of Venus. I have seen dark shadings with tho aid of Wralt cn fil te rs 
25, 47 and gree n 58 . For dazzling lunar detail, filters 11, 15, 21, and 23A are recommended. 
Also, No. 3N5 Is exc ellen t for luoar work, being ll combination 25% transmitting neutral 
filter and a W3 yellow . 

Using the less -scattered yellow and red wave lengths gives an lmoge with increasing de­
finition und contrast. Most of tho scattered blue light In Mars' ulmosphcro may IJc filtered out 
with a deep yellow or orange filter (15, 21, or 23 A) ; these also reduce the light from the blue 
and green areas, darkening the maria, oases, und canal markings while lightening the or:u1glsh 
desert regions of the planet . A lighter yellow . filt e r (8 or l2) will stop tt1e scattered blue light 
also, but will allow passage of more gree n light from the maria . On the other hand, a red 
filter W25 transmits red and some yellow light, but cuts out all blue and green, thus giving 
maximum contrast. Too deep 11 red filter will probably cause a loss of very Cine detail . 

Teclmiqu es for observing planctnry 11tm0Rp11...,i·ea 11R11ally rnquiro ftll ors, 
l>ut ihuir' uuc!! Vul'y wlduly. J•'ut' lw1lu11cu, uuly u vu1•y llgill liluu llll u1' with lolglo lruus111IHslt111, 
such as W82A, is useful with a filar micrometer U1 determining the latitudes and longitudes 
of faint Jovian and Saturnlan cfoud anrl wisp formations. A most effective colored filter for 
observing the low contrast hues of blue and red that exist in the Jovian atmosphere Is that of 
g roc n W58 . A puro flllur cuht nut hnlh tho rucl nncl hlu u oulnru. thun •1nh11m1h'R t.hn 
conlraBt of rud und blow dol1tll. 

To re st rict observ ations to the top of Mars' nlmoephcre, 11 ruther dense W47 violet filter 
would be useful to sharpen the bound aries of high-lying clouds. Also, a greon filter W58 mny 
be employed for further cloud comparisons directly abovo U1e planet'a surface . 

Sometimes It Is difficult to determine whether a Martian white area · is a high-altitude cloud, 
a low-lying one, or a frost ed ground area. If the white patch lies In an ochre desert region, 
make comparative observ ations with green W58 and violetW47. If the cloud Is larger, brighter, 
or better defined with filter W58 it probably lies near the surface, but should be hlgh-aUitude 
If W47 gives a superior view. 

Most of Mars' yellow-type clouds seem to be close to the surface, on the basis of these tests. 
Martian cloud studies are of definite value In ascertaining meteorological conditions on the 

- - 1-- pra:ner . · 

One puzzling phenomenon of Mars Is the "blue clearing ." When this occurs, surface features 
can be photographed and seen In blue light. The phenomenon Is quite variable, and not enough Is 
known about It to predict Its occurrence. Therefore, observations ·of Its appearance and dis­
appearnnce are important. For this purpose, compare surla<:e features seen tkrough yellow 
and red filters Wl5, W21, and W25 wlth det all observ a ble through bluo and violet filters 
W38A and .W47. 

Filters can also disclose dally changes In the Martian atmosphere near the poles . A flOl&r 
hood of haze Is eeen to vary In extent and density from night to night, but 1s deteeted only 1n 
blue and green light . Red light apparently penetrates the hood and .clearly shows the surface 
markings beneath. These facts haw been verified photographically u well as visually. 

WRATTEN FILTERS 

Color ii Dom . 

3N5 Yellow-Neutral Z7 5700 4400-7000 
8 Light Yellow 83 572'1 4600-'IOOO 
11 Yellow-Green 40 5500 4100-7000 
12 Yellow V4 5i'OO 5000 - 7000 
15 Deep Yellow 6'6 5790 51-00-7000 
21 Orange 46 5890 5400-7000 
23A Orange-Red 25 6039 5700-7000 
25 Red 14 <1150 5900-7000 
38A Light Blue lT 4790 3800-5650 . .,. Violet l 4500 4000-5000 ·--- ----
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