
  



WARREN ASTRONOMICAL SOCIETY  

The Warren Astronomical Society is a local, non - profit organization of amateur astronomers. The Society 
holds meetings on the first and third Thursdays of each month, starting at 7:30 P.M., as follows:  

 1st. Thursday  3rd. Thursday 
Cranbrook Institute of Science  Macomb County Community College 

 500 Lone Pine Rd.  South Campus 
 Bloomfield Hills, MI   Building B, Room 21b 
  14500 Twelve Mile Rd.  
  Warren, MI 

Membership is open to those interested in astronomy and its related f ields. Dues are as follows:  
Student .... $8  College ....  $12  Senior Citizen  ...  $12  Individual  ....  $17  Family  ...  $22 

Sky and Telescope Magazine is available for $1 4. 50 per year, and Astronomy Magazine for $12. 00 per year.  
Send membership applications and due s to the Trea surer, for faster service.  

 OFFICERS  MAILING ADDRESS 
 President  : Ken Strom  977- 9489  Warren Astronomical Society  
 1st. V.P.  : Alan Rothenberg  355- 5844  P.O. Box 474 
 2nd. V.P.  : Riyad Matti  548- 7511 East Detroit, MI 48021  
 Secretary  : Ken Kelly  839- 7250 
 Treasurer  : Alice Strom  977- 9489 
 Librarian  : John Wetzel  882- 6816 
 Deep Sky Group : Doug Bock 758- 9369 - Meets at Northern Cross Observatory, Fenton, MI  
 Lunar Group : Frank McCullough  683- 4082 - Meets at Stargate Observatory, Ray Center, MI  

 

WARREN ASTRON OMICAL SOCIETY PAPER  

Editor: Ken Kelly / 839 - 7250    Send all articles to: THE WASP, P.O. Box 474, East Detroit, MI 48021  
The W.A.S.P. is the official publication of the Warren Astronomical Society a nd is  available free to all 
club members. 
NEWSLETTER EXCHAN6ES: Send your Newsletter to: THE WASP, P.O. Box 474, East Detroit, MI 48021 .  
NOTE: Newsletters or change of addres s notices sent to other addresses may not reach the Editor.  
All articles and ch anges should be submitt ed at the Cranbrook meeting or  before .  

STARGATE OBSERVATORY  

Observatory Chairman: Riyad Matti /  548- 7511 

Stargate Observatory is owned and operated by the Warren Astronomical Society in conjunction  with Rotary 
Intern ational .  Located on the grounds of Camp Rotary, Stargate feature s a 12.5 inch club - built Cassegrain 
tele scope under an aluminum dome. The Observatory is open to all members of the club in accordance with ĦTHE 
STARGATE OBSERVATORY CODE OF CONDUCTħ.  Those wishing to use the observatory must call by 7:00 P.M. on the 
evening of the observing session. Lectures are given  at Stargate Observatory each weekend. The lecture will 
be either Friday or Saturday night, depending on the weather and  the lecturer's personal schedule.  

LECTURER ħS LIST  

Lecturers should check with Camp Rotary to determine whether the Scouts are staying at the ca mp and to 
inform the Ra nger the day and tim e of the lecture. If you cannot lecture on your scheduled weekend, please 
make arrangements to switc h weekends with  another lecturer or call the Chairman as early as possible. The 
lecturers for the c oming weekends are:  

Mar.   21/22  Alan Rothenberg .......  355- 5844 Apr.  18/19 Russ Patten ..........  588- 0799 
 18/29 Ken Strom .............  977- 9489  25/26 Mike Bennett  .........  651- 7991 
Apr.  4/05 Jon Root ..............  464- 7908 May 2/03 Ken Kelly  ............  683- 4082 
 11/12 Riyad Matti  ...........  548- 7511  9/10 Frank McCullough .....  683- 4082 

  



 

 

 

 

 

 

Mar. 22  -  SCIENCE OLYMPIAD.  For Macomb 
County, call Alan Rothenberg. 
For Oakland Country, call Ken 
Strom. Volunteers needed.  

Mar. 21 - 22  Star Party at Eagle Site, 45 km 
South of London, Ont.  Comet 
viewing.  

Mar. any  Whenever it is clear, Comet 
Halley Viewing sessions will be 
held at The visitors center at 
Stony Creek Metro Park, 26 Mile 
Rd. & Mound.  

 Come at least 3 Hours before 
dawn.  

Mar. 21/22  Metropolitan Beach is holding 
Comet Halley viewing sessions if 
it is clear.  Come at 4:30 A.M.  

Apr. 3  -  Meeting at Cranbrook Institute 
of Science. Begins at 7:30 P.M.  

Apr. 8  -  A.G. Davis Philip of Wesleyan U.  
w ill speak on Astronomy at 8:00 
P.M. at Lawrence Tech.  

Apr. 17  -  General Meeting at Macomb County  
Community College. Begins 7:30 
P.M.  

Apr. 19  -  NATIONAL ASTRONOMY DAY. Events 
at  Cranbrook, starting 12:00 
noon. Viewing of Sun, Moon, 
Venus and Halleyħs Comet. 

 

  



MINUTES OF WARREN ASTRONOMICAL SOCIETY MEETING HELD  FEB. 20, 1986  

The business meeting started at 7:50 P.M.  
The President talked about tax breaks for members and 
officers.  
A membership booklet is being preparing for new members.  
Discounts are available from University Optics and other 
companies for  
Members of the Warren Astronomical Society .  
Two rooms are still booked in the Everglades for the 
first week in April, for anyone who wants to go.  

The Treasurerħs Report for Jan/Feb was given. Six new 
members joined.  

Observatory Report ġ The six inch reflector is now 
available for loan -  
The business meeting adjourned at about 8:30 P.M.  

 

  Respectfully Submitted  
  Kenneth Kelly, Secretary  

 

 

WARREN ASTRONOMICAL SOCIETY 

25TH ANNIVERSARY 

DEAR PAST OR PRESENT OFFICER: 

This year, the Warren Astronomical Society is celebrating its 25th  year.  We i ntend to 
mark the occasion by printing a history of the first 25 years of the club. We invite YOU to 
contribute an article on your view of the significant happenings during your tenure as an 
officer. It would be fitting to include descriptions of the meeti ngs, campouts and field 
trips, and of course some of the characters who made up the club. Your contribution does 
not have to be a detailed chronology. In fact, a few interesting stories would be fine. Of 
course, if there is a story about the club that you like best and it has nothing to do with 
your administration, tell it as well. If you have articles from the WASP which are 
appropriate, use them, too.  

We want it to give credit to those members who gave service to the club and added to the 
enthusiasm of th e Society for astronomy. We will made an Honor Roll of the members who 
began the Society, constructed the telescope and observatory, or gave of themselves in 
outstanding ways for the Society. For this, we could use a list of those who you think 
should be o n the Honor Roll and their contributions. The Honor Roll will be a plaque in 
Stargate which will be divided into two sections; Founding Members and Outstanding Members. 
The latter section will be added to yearly with the addition of the Searles  Award winner 
and any other member which the Society nominates. Each name will be listed only once.  

Please send your description and ideas to Alice Strom as soon as you have completed them.  

 

 Sincerely,  
 
 
 Alice Strom, treasurer  
 31653 Wixson Dr. 
 Warren, MI 48092 



 
THE MIAMI VALLEY ASTRONOMICAL SOCIETY  

AND  
THE DAYTON MUSEUM OF NATURAL HISTORY  

INVITE YOU TO ATTEND  

APOLLO RENDEZVOUS AND TELESCOPE FAIR  
H osting  

GREAT LAKES REGIONAL CONVENTION  
OF THE ASTRONOMICAL LEAGUE  

June 13th and 14th, 1986  
 
 

Apollo Rendezvous and Telescope Fair, hosted by the Miami Valley Astronomical Society and the Dayton 

Museum of Natural History, initiates the summer season of gatherings for the amateur and professional 

astronomers of the Midwest. Held the second weekend in June of each year, Rendezvous offers the first 

opportunity for exchange of information on astronomy, telescope making, and related subjects. This year, the 

Great Lakes Region of the Astronomical League will be holding their annual meeting in conjunction with 

Rendezvous. 

On Friday evening, registration begins at 6 pm in the Apollo Observatory where attendees sign in and gather their 

Rendezvous materials. At 7:00 pm, there wi1l be an informal slide presentation by Rendezvous participants. 

Attendees are encouraged to bring slides and photographs of their projects and activities to share with fellow 

astronomers during this relaxed program session. A star gaze at 9:00pm will be held on the Museum grounds; the 

50 cm Cassegrain in Apollo Observatory and the telescopes in the Junior Observing and Training Center will be 

available. 

Saturday brings our major activities. The day begins at 8:00 am with registration, the setting up of private and 

commercial displays, the Telescope Fair, and the Flea Market. The opening Paper Session kicks off at 9:00 and 

at 11:00 adjourns for the Great Lakes Regional meeting. Allowing time for a lunch break, activities continue 

throughout the day. The second paper session begins at 1:30 pm and concludes at 4:00 pm. At 4:30 pm, our 

Principal Speaker will present a program. Following this presentation, at 5:30 pm, awards, door prizes, and 

certificates of merit will be presented. 

Our final event will be a star gaze, to be held at the John Bryan State Park Observatory, our dark sky location in 

nearby Yellow Springs, Ohio. This will begin at 9:00 pm. Our 16ò and 12ò newtonians and 9" refractor will be in 

use. Maps and directions will be provided. 

Bring your telescopes! Join us for an enjoyable Friday evening of star hopping, show off your instruments on 

Saturday, then join us again Saturday night at John-Bryan State Park. 

CALL FOR PAPERS 

If there is one activity that sets our meeting apart from a simple gathering of astronomers, it is the continuing 

quality of presentations of ideas and activities by participants. This year, we will continue this tradition of sharing, 

with colleagues, our thoughts and inspirations regarding astronomy, astronomical methods and instrumentation, 

equipment and design. 

You are invited to present a paper, on any subject of common interest during either of our paper sessions. Please 

send an outline or Abstract to the Chairman, Apollo Rendezvous, P.O. BOX 20268, Dayton, OH 45420. A brief 

biographical sketch would be appreciated. 

  



16th ANNUAL APOLLO RENDEZVOUS AND  TELESCOPE FAIR  

ADVANCE REGISTRATION  

 

First Name  M.I.  Last Name 

 

Street Address  City  State  Zip 

___ Will submit exhibit on  

___ Will submit paper on  

___ Will bring telescope. Type 

Registration Fees:  Single  Family 

Advance............................ $7.00  $9.00  

June 13, 14 ....................... $8.00  $10.00 

Make checks payable to Miami Valley Astronomical Society. Mail this form to 

Chairman, Apollo Rendevous, P.O. BOX 20268, Dayton, OH 45420 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

APOLLO RENDEZVOUS 1986  

SCHEDULE OF EVENTS  

 
Registration  -  6 to 9 pm Fri., 8 am to 1:30 pm 

Sat.  

Hospitality  -  6 to 9 pm Fri., 8 am to 4 pm Sat.  

Informal Slide Presentations  -  7 to 9 pm Fri.  

Commercial Exhibits  -  8 am to 4 pm Sat.  

Astrophotography Exhibits  -  8 am to 4 pm Sat.  

Flea Market  -  8 am to 4 pm Sat.  

Tel escope Fair  -  8 am to 4 pm Sat.  

Paper Sessions  -  9 to 11:00 and 1:30 to 4:30 Sat.  

Great Lakes Regional  -  11 am to Noon  

Principal Speaker  -  4:30 Sat.  

Awards and Closi ng  -  5:30 Sat.  

Friday Star Gaze  -  9:00 to Midnight, Museum Grounds  

John Bryan Star Gaze  -  9:00 to ????, John Bryan St. Park  

 

MAKE PLANS NOW TO ATTEND RENDEZVOUS 1986  

  



 
Thomas R. McDonough 

Pasadena, CA 
 
There are two widely accepted interpretations of 

quasars, to which we propose to add a third. Quasars are 
known for their extremely large red Doppler shifts, which imply 
that they are receding from us at speeds comparable to that of 
light. The first, and more generally accepted, interpretation of 
this fact is that they are moving, like galaxies, according to the 
Hubble law of the expanding universe. Their redshifts are then 
proportional to their distances, and their distances turn out to 
be, in many cases, well beyond the most distant visible galaxies. 
This interpretation is called the cosmological theory of quasars. 

¢ƘŜ ǎŜŎƻƴŘ ǘƘŜƻǊȅ ŀǎǎŜǊǘǎ ǘƘŀǘ IǳōōƭŜΩǎ ƭŀǿ ŀǇǇƭƛŜǎ 
only to galaxies and not to quasars, and that quasars are no 
more distant than ordinary galaxies. This is called the local 
theory of quasars. 

The theory which we now present hypothesizes that 
quasars are located within the solar system. It is called the very 
local quasar theory. 

At first, it would appear that our theory could be ruled 
out by the fact that quasars remain fixed with respect to the 
stars, whereas objects in the solar system viewed from Earth 
appear to move among those stars. However, there is one type 
of orbit in which such motion does not occur: An object orbiting 
the Earth, if it has a rocket firing in the direction of the Earth, 
can completely cancel out the effect of terrestrial gravity, and 
will appear to be stationary with respect to the stars. (Solar 
gravitational perturbations can also be corrected with an 
appropriate rocket thrust.) While at first this rocket mechanism 
might seem an artificial conjecture, in reality we know that 
comet motions are perturbed by gas escaping from them. 
Strong support for this theory is provided by the fact that other 
observers have photographed jets of very hot plasma escaping 
from the giant elliptical galaxy M87 and from quasar 3C273. 
From the fact that quasars are occulted by the Moon, we 
deduce that quasars are farther away than that object, but a 
distance of the order of the order1 of a million kilometers 
appears to be a plausible figure. 

Quasars are so bright that, if they are located at 
cosmological distances, they must be emitting enormous 
amounts of energy. For example, quasar 3C273 is as bright as a 
thirteenth-magnitude star, yet its redshift of 0.16 corresponds 
to a Hubble distance of 800 megaparsecs or 2.6 billion light 
years. At this sort of distance, quasars would have to emit the 
order of ten trillion times as much energy per second as our 
Sun, i.e., a thousand times as much as our whole galaxy. Even 
the conventional local theory of quasars only reduces the 
required energy rate by a few orders of magnitude. 

In the present very local quasar theory, however, the 
problem of quasar energy generation is enormously reduced by 
assuming that they are located within the solar  system. If they 
are located at a distance of the order of a million kilometers 

                                                             
1 Note to Ed.: this repetition is not an error.  

from the Earth, then their rate of energy production need only 
be eight orders of magnitude less than the rate of solar energy 
reflected from the Moon. In fact, this total rate of quasar hitting 
an area on the Earth 100 meters in diameter i.e., the order of 
ten megawatts. This is a negligible amount of energy to 
generate by well-known methods, so the present theory makes 
trivial the major question that had been facing previous quasar 
theories: The source of quasar energy. One hundred thousand 
light-bulbs will do. 

The only remaining major criticism of this theory is that 
it does not immediately offer an explanation for the high quasar 
redshifts that have been measured. However, this is readily 
solved by assuming that the quasars are spinning paddles like 
the rotors of glass-bulb radiometers commonly available 
through scientific supply houses. These have paddies that are 
black on one side and silver on the other that spin in sunlight. 
Such a quasar-rotor, when exposed to sunlight, will spin more 
and more rapidly. When one rotor speed is near the speed of 
light, then ordinary sunlight reflected off the silvered parts is 
greatly redshifted. It is true that one requires that the quasar-
rotors have exceptional mechanical strength in order for them 
to maintain their structural integrity when spinning near the 
speed of light, but it is felt that this is not a serious objection in 
view of the fact that the theory explains so many other 
phenomena that are difficult to resolve in conventional 
theories. 

Thus, we have presented decisive evidence in favor of 
the theory that quasars are spinning, jet-emitting, paddle-
shaped objects orbiting the Earth just beyond the Moon. We 
recommend that a manned landing on a quasar be given a high 
priority, and have computed that the optimum launch window 
for such a mission lies on April 1 of each year.  

 
ACKNOWLEGEMENTS 
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Physics. 
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Occultation Predictions for April  1986  

The following table contains occultation predictions for the month of April . The longitude and 

latitude for these predictions are W 83 44 37.7,  +42 42 17.6. The elevation is +305 Meters. On the 

chart below the PA stands for position angle, Per. SNLT is percentage the moon is lit by the sun, 

where + is increasing illumination (from new moon to full) and is decreasing illumination (full 

moon to new  moon). (P) is the phenomena happening, D - disappearance, R - reappearance.  

The events were picked based on magnitude and the percent illumination of the moon. If the 

stellar mag. was marginal (about 6.0 mag. or dimmer) and the illumination percentage gr eater than 

50 percent, the event is either negated or only the half of the event on the dark limb is included.  

 Time-UT P USNO Max. Per. ELG PA R.A. DEC. 
Date H M S  Ref NO. Mag. SNLT   H M S H M S 

04/01 09 30 51 M 2677 6.8 55- 95 185.1 18 28 19.0    
*** Grazing occultation of 2677 nearby, S.  Limit Lat.  43.47, W.  Long.  83.74 
04/02 10 05 54 R X27159 7.0 43- 82 236.7 19 31 48.2 -28 02 58 
04/03 09 25 14 D 2998 6.2 32- 69 31.6 20 32 02.3 -24 59 36 
04/03 10 13 17 R 2998 6.2 32- 69 307.5 20 32 02.3 -24 59  36 
04/06 15 43 02 D 3425 4.6 7- 30 59.5 23 17 09.8 -09 15 39 
04/06 17 01 34 R 3425 4.6 7- 30 221.5 23 17 09.8 -09 15 39 
04/07 19 23 02 D 0013 6.3 2- 17 89.6 00 07 28.1 -02 31 38 
04/07 20 20 43 R 0013 6.3 2- 17 197.8 00 07 28.1 -02 31 38 
04/11 21 31 05 D 0465 4.5 6+ 29 20.3 03 10 48.6 19 40 31 
04/11 22 27 33 R 0465 4.5 6+ 29 294.3 03 10 48.6 19 40 31 
04/13 02 18 10 D 0611 7.0 13+ 42 24.2 04 08 00.5 23 50 11 
04/13 02 49 01 R 0611 7.0 13+ 42 322.1 04 08 00.5 23 50 11 
04/15 02 00 34 D 0890 4.5 28+ 64 79.8 05 52 26.5 27 36 45 
04/15 03 05 58 R 0890 4.5 28+ 64 292.2 05 52 26.5 27 36 45 
04/16 22 04 15 D 1149 4.2 45+ 85 39.4 07 35 04.1 26 55 48 
04/16 22 49 19 R 1149 4.2 45+ 85 338.6 07 35 04.1 26 55 48 
 

The rest of this month is rather poor for occultations. Good timing and hunting.  

This chart was constructed utilizing data from the U.S. Naval Observatory for the location of the 

Northern Cross Observatory located near Fenton, MI.  

Submitted by:   Douglas  H. Bock   

 Director, Northern Cross Observatory  

  



 

MINOR PLANETS FOR MAR. -  APR. 1986  

 (CALCULATED BY KEN KELLY) 

The following are positions for the four brightest Minor Planets for each Saturday during this time period. The 
diameters of these Asteroids are as follows: Ceres. 945 km.; Flora, 162 km; Hebe, 186 km; Iris, 222 km.  

(1) CERES ġ Opposition Mar. 5  

EPOCH HR  EQUINOX & EQUATER 1950.0  EQUINOX & EQUATER 1986.3  V 
MONTH DAY  ET RT. ASC. DECLINATION RT. ASC. DECLINATION MAG 

Mar 23 0 10h 47.69m 25° 26.5ħ 10h 49.67m 25° 14.9ħ 7.2 
Mar 30 0 10h 43.28m 25° 25.9 10h 45.26m 25° 14.4ħ 7.3 
Apr  6 0 10h 40.02m 25° 13.4 10h 42.00m 25° 2.0ħ 7.4 
Apr 13 0 10h 38.03m 24° 50.1ħ 10h 40.02m 24° 38.7ħ 7.6 
Apr 20 0 10h 37.38m 24° 17.2ħ 10h 39.37m 24° 5.8ħ 7.7 
Apr 27 0 10 38.03m 23° 36.2 10h 40.02m 23° 24.8ħ 7.8  

 
 (8) FLORA ġ Opposition Apr. 7  

 
EPOCH HR  EQUINOX & EQUATER 1950.0  EQUINOX & EQUATER 1986.3  V 
MONTH DAY ET RT. ASC. DECLINATION RT. ASC. DECLINATION MAG 

Mar 23 0 13h 18.48m 1° 57.1ħ 13h 20.33m 1° 45.7ħ 10.0 
Mar 30 0 13h 12.06m 2° 46.9ħ 13h 13.91m 2° 35.3ħ 9.8 
Apr 6 0 13h 5.19m 3° 33.8ħ 13h 7.04m 3° 22.2ħ 9.8 
Apr 13 0 12h 58.30m 4° 15.0ħ 13h 0.14m 4° 3.3ħ 9.8 
Apr 20 0 12h 51.76m 4° 48.4ħ 12h 53.60m 4° 36.6ħ 10.0 
Apr 27 0 12h 45.94m 5° 12.4ħ 12h 47.78m 5° 0.5ħ 10.2 
 

(6) HEBE ġ Opposition Apr. 10  
 
EPOCH HR  EQUINOX & EQUATER 1950.0  EQUINOX & EQUATER 1986.3  V 
MONTH DAY ET RT. ASC. DECLINATION RT. ASC. DECLINATION MAG 

Mar 23 0 13h 27.94m 9° 55.0ħ 13h 29.74m 9° 43.8ħ 10.2 
Mar 30 0 13h 22.54m 10° 58.4ħ 13h 24.34m 10° 47.1ħ 10.1 
Apr 6 0 13h 16.67m 11° 56.2ħ 13h 18.47m 11° 44.7ħ 10.1 
Apr 13 0 12h 10.64m 12° 45.7ħ 13h 12.44m 12° 34.1ħ 10.1 
Apr 20 0 12h 4.75m 13° 25.0ħ 13h 6.56m 13° 13.4ħ 10.2 
Apr 27 0 12h 59.32m 13° 53.1ħ 13h 1.12m 13° 41.4ħ 10.3 

 
(7) IR I S ġ Opposition Apr. 16  

 
EPOCH HR  EQUINOX & EQUATER 1950.0  EQUINOX & EQUATER 1986.3  V 
MONTH DAY ET RT. ASC. DECLINATION RT. ASC. DECLINATION MAG 

Mar 23 0 13h 57.68m - 19° -5.5ħ 13h 59.67m - 19° -16.0ħ 10.2 
Mar 30 0 13h 52.47m - 18° -41.6ħ 13h 54.46m - 18° -52.2ħ 9.9 
Apr 6 0 13h 46.50m - 18° -10.1ħ 13h 48.48m - 18° -20.9ħ 9.8 
Apr 13 0 13h 40.05m - 17° -31.9ħ 13h 42.02m - 17° -42.9ħ 9.6 
Apr  20 0 13h 33.45m 16° -48.7ħ 13h 35.41m - 16° -59.8ħ 9.5 
Apr 27 0 13h 27.05m 16° -2.6ħ 13h 28.99m - 16° -13.8ħ 9.6 
 



 
 

SOURCE: 1986 EMP 
POSITIONS FOR COMET HALLEY (1982i) 

 
(CALCULATED BY KEN KELLY) 

 
 
EPOCH HR  EQUINOX & EQUATER 1950.0  EQUINOX & EQUATER 1986.0  V 
MONTH DAY ET RT. ASC. DECLINATION RT. ASC. DECLINATION MAG 

Mar 21 0 19h  38.37m - 26° -43.5ħ 19h  40.60m - 26° -38.4ħ 4.4 
Mar 22 0 19h  40.33m - 26°  -7.5ħ 19h 42.55m - 26° -2.3ħ 4.4 
Mar 23 0 19h  40.14m - 26° -6.9ħ 19h 42.35m - 26° -1.7ħ 4.4  
Mar 24 0 19h 37.88m - 26° -36.2ħ 19h 40.11m - 26° -31.1ħ 4.4 
Mar 25 0 19h 33.67m - 27° - 30.3'  19h 35.91m - 27° - 25.4'  4.4 
Mar 26 0 19h  27.57m - 28°  - 44.4'  19h 29.84m - 28° -39.8ħ 4.3 
Mar 27 0 19h 19.70m - 30° -13.8ħ 19h 22.00m - 30° -9.6ħ 4.3 
Mar 28 0 19h 10.15m - 31° -54.5ħ 19h 12.49m - 31° -50.7ħ 4.2 
Mar 29 0 18h 59.02m - 33° -42.3ħ 19h 1.40m - 33° -39.1ħ 4.2  
Mar 30 0 18h 46.41m - 35° -33.7ħ 18h 48.84m - 35° -31.1ħ 4.1 
Mar 31 0 18h 32.43m - 37° -25.2ħ 18h 34.90m - 37° -23.4ħ 4.1 
Apr 1 0 18h 17.18m - 39° -13.9ħ 18h 19.70m - 39° -12.9ħ 4.0 
Apr 2 0 18h 0.78m - 40° -56.9ħ 18h 3.34m - 40° -56.8ħ 4.0 
Apr 3 0 17h 43.33m - 42° -31.8ħ 17h 45.93m - 42° -32.6ħ 4.0 
Apr 4 0 17h 24.94m - 43° -56.4ħ 17h 27.57m - 43° -58.2ħ 4.0 
Apr 5 0 17h 5.73m - 45° -8.8ħ 17h 8.38m - 45° -11.6ħ 4.0 
Apr  6 0 16h 45.83m - 46° -7.5ħ 16h 48.48m - 46° -11.3ħ 3.9 
Apr 7 0 16h 25.33m - 46° -51.1ħ 16h 27.99m - 46° -55.9ħ 3.9 
Apr 8 0 16h 4.38m - 47° -18.8ħ 16h 7.01m - 47° -24.6ħ 4.0 
Apr 9 0 15h 43.09m - 47° -29.7ħ 15h 45.68m - 47° -36.4ħ 4.0 
Apr 10 0 15h 21.58m - 47° -23.5ħ 15h 24.12m - 47° -31.2ħ 4.0 
Apr 11 0 14h 59.99m - 47° -0.1ħ 15h 2.44m - 47° -8.6ħ 4.1 
Apr 12 0 14h 38.44m - 46° -19.8ħ 14h 40.84m - 46° -29.1ħ 4.1 
Apr 13  0 14h  17.06m - 45° -22.9ħ 14h 19.39m - 45° -32.9ħ 4.1 
Apr 14 0 13h 56.00m - 44° -10.3ħ 13h 58.24m - 44° -20.9ħ 4.2 
Apr 15 0 13h 35.37m - 42° -43.1ħ 13h 37.54m - 42° -54.2ħ 4.3 
Apr 16 0 13h 15.34m - 41° -2.7ħ 13h 17.43m - 41° -14.2ħ 4.4 
Apr 17 0 12h 56.02m - 39° -10.8ħ 12h 58.04m - 39° -22.6ħ 4.5 
Apr 18 0 12h 37.56m - 37° -9.3ħ 12h 39.53m - 37° -21.3ħ 4.6 
Apr 19 0 12h 20.12m - 35° -0.6ħ 12h 22.03m - 35° -12.6ħ 4.7 
Apr 20 0 12h 3.83m - 32° -47.1ħ 12h 5.70m - 32° -59.2ħ 4.8 
Apr 21  0 11h 48.84m - 30° -31.8ħ 11h 50.68m - 30° -43.9ħ 4.9 
Apr 22 0 11h 35.31m - 28° -17.9ħ 11h 37.12m - 28° -30.0ħ 5.0 
Apr 23 0 11h 23.38m - 26° -8.8ħ 11h 25.10m - 26° -20.8ħ 5.2 
Apr 24 0 11h 13.22m - 24° -8.2ħ 11h 15.00m - 24° -20.1ħ 5.3 
Apr 25 0 11h 4.97m - 22° -20.3ħ 11h 6.75m - 22° -32.1ħ 5.4 
Apr 26 0 10h 58.79m - 20° -49.4ħ 11h 0.57m - 21° -1.1ħ 5.6 
Apr 27 0 10h 54.86m - 19° -40.2ħ 10h 56.64m - 19° -51.8ħ 5.7 
Apr 28 0 10h 53.32m - 18° -57.5ħ 10h 55.10m - 19° -9.1ħ 5.8 
Apr 29 0 10h 54.35m - 18° -46.7ħ 10h 56.13m - 18° -58.4ħ 5.9 
Apr 30 0 10h 58.11m - 19° -13.3ħ 10h 59.90m - 19° -25.0ħ 6.0 

SOURCE: MPC 9694  




