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/ƻƴǘŀŎǘ ƛƴŦƻǊƳŀǝƻƴΥ 
LƴŦƻ hŶŎŜǊ όDŜƴŜǊŀƭ LƴŦƻύ ς ƛƴŦƻϪŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳ 
²ŜōǎƛǘŜ !ŘƳƛƴƛǎǘǊŀǘƻǊ ς ǿŜōƳŀǎǘŜǊϪŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳ 

tƻǎǘŀƭ !ŘŘǊŜǎǎΥ 
CƻǊǘ ²ƻǊǘƘ !ǎǘǊƻƴƻƳƛŎŀƭ {ƻŎƛŜǘȅ 
Ŏκƻ aŀǧ aŎ/ǳƭƭŀǊ 
рулм ¢Ǌŀƛƭ [ŀƪŜ 5ǊƛǾŜ 
CƻǊǘ ²ƻǊǘƘΣ ¢· тсмоо  
²Ŝō {ƛǘŜΥ ƘǧǇΥκκǿǿǿΦŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦƻǊƎ  όƻǊ ΦŎƻƳύ 
CŀŎŜōƻƻƪΥ ƘǧǇΥκκǝƴȅǳǊƭΦŎƻƳκоŜǳǘōнн 
¢ǿƛǧŜǊΥ ƘǧǇΥκκǘǿƛǧŜǊΦŎƻƳκƊǿŀǎǘǊƻ 
ŜDǊƻǳǇ όƳŜƳōŜǊǎ ƻƴƭȅύΥ ƘǧǇǎΥκκŦǿŀǎΦƎǊƻǳǇǎΦƛƻκ  

hŶŎŜǊǎ όC¸ нлнмύΥ  
tǊŜǎƛŘŜƴǘ ς wƻōŜǊǘ {ƛǊƪƛǎΣ ǇǊŜǎƛŘŜƴǘϪŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳ 
±ƛŎŜ tǊŜǎƛŘŜƴǘ ς  Σ ǾƛŎŜǇǊŜǎϪŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳ 
¢ǊŜǎ ς WƻƘƴ DƛǊƻƳƛƴƛ Σ ǎŜŎΦǘǊŜǎϪŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳ 

{ŜŎǊŜǘŀǊȅτΣ ǎŜŎΦǘǊŜǎϪŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳ 

.ƻŀǊŘ aŜƳōŜǊǎΥ 
нлно-нлнп 
§ ½ŀŎƘ {ƳƛǘƘ 
§ .ƛƭƭ Iŀƭƭ 
нлнн-нлно 
§ wƻōŜǊǘ /ŀǊƎƛƭƭ 
§ tƘƛƭ {ǘŀƎŜ 
 
 
 
 
 
 
 
hōǎŜǊǾƛƴƎ {ƛǘŜ wŜƳƛƴŘŜǊǎΥ 

.Ŝ ŎŀǊŜŦǳƭ ǿƛǘƘ ŬǊŜΣ ƳƛƴŘ ŀƭƭ ƭƻŎŀƭ ōǳǊƴ ōŀƴǎΗ 

5ŀǊƪ {ƛǘŜ ¦ǎŀƎŜ wŜǉǳƛǊŜƳŜƴǘǎ ό![[ a9a.9w{ύΥ 

¶ aŀƛƴǘŀƛƴ 5ŀǊƪ-{ƪȅ 9ǝǉǳŜǧŜ όƘǧǇΥκκǝƴȅǳǊƭΦŎƻƳκтрƘƧŀƧȅύ 

¶ ¢ǳǊƴ ƻǳǘ ȅƻǳǊ ƘŜŀŘƭƛƎƘǘǎ ŀǘ ǘƘŜ ƎŀǘŜΗ 

¶ {ƛƎƴ ǘƘŜ ƭƻƎōƻƻƪ ό²ƘŜƴ ƻƴŜ ƛǎ ŀǾŀƛƭŀōƭŜύ 

¶ [ƻƎ Ŏƭǳō ŜǉǳƛǇƳŜƴǘ ǇǊƻōƭŜƳǎ όǇƭŜŀǎŜ ŎƻƴǘŀŎǘ ŀ C²!{ ōƻŀǊŘ ƳŜƳōŜǊ ǘƻ 
ƛƴŦƻǊƳ ǘƘŜƳ ƻŦ ŀƴȅ ǇǊƻōƭŜƳǎύ 

¶ tǳǘ ŜǉǳƛǇƳŜƴǘ ōŀŎƪ ƴŜŀǘƭȅ ǿƘŜƴ ŬƴƛǎƘŜŘ 

¶ [ŀǎǘ ǇŜǊǎƻƴ ƻǳǘΥ 

* /ƘŜŎƪ ŀƭƭ ŘƻƻǊǎ ς ǎŜŎǳǊŜŘΣ ōǳǘ bh¢ ƭƻŎƪŜŘ 

* aŀƪŜ ǎǳǊŜ ƴƻǘƘƛƴƎ ƛǎ ƭŜƊ ƻǳǘ 

Ins ide th is issue: 

Cover Photo: NGC 7635 

 /ƻǳǘŜǎȅ ƻŦ  
DŜƻǊƎŜ /Φ [ǳǘŎƘ 

¢ƘŜ CƻǊǘ ²ƻǊǘƘ !ǎǘǊƻƴƻƳƛŎŀƭ {ƻŎƛŜǘȅ όC²!{ύ ǿŀǎ ŦƻǳƴŘŜŘ ƛƴ мфпф ŀƴŘ ƛǎ ŀ ƴƻƴ-ǇǊƻŬǘ рлмόŎύо 
ǎŎƛŜƴǝŬŎ ŜŘǳŎŀǝƻƴŀƭ ƻǊƎŀƴƛȊŀǝƻƴΣ ŀƴŘ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ǘƘŜ ǎǘŀǘŜ ƻŦ ¢ŜȄŀǎΦ ¢Ƙƛǎ ǇǳōƭƛŎŀǝƻƴ Ƴŀȅ 
ōŜ ŎƻǇƛŜŘ ŀƴŘ ŘƛǎǘǊƛōǳǘŜŘ ŦƻǊ ŦǊŜŜ ƻƴƭȅΦ ¢Ƙƛǎ ǇǳōƭƛŎŀǝƻƴ Ŏŀƴƴƻǘ ōŜ ǳǇƭƻŀŘŜŘ ƻǊ ŘƛǎǘǊƛōǳǘŜŘ ƛƴǘƻ 
ŀƴȅ ƳŜŘƛŀ ǳƴƭŜǎǎ ƛǘ ƛǎ ƛƴ ƛǘǎ ƻǊƛƎƛƴŀƭΣ ŦǳƭƭΣ ǳƴŀƭǘŜǊŜŘΣ ǇǳōƭƛǎƘŜŘ ŦƻǊƳΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘ ōȅ C²!{Φ 

tŀƎŜ 

9ŘƛǘƻǊΥ  

DŜƻǊƎŜ /Φ [ǳǘŎƘ 
 

LǎǎǳŜ /ƻƴǘǊƛōǳπ

ǘƻǊǎΥ  

aŀǘǘ aŎ/ǳƭƭŀǊ 

²ƛƪƛǇŜŘƛŀ 

 

 Club Calendar  3 

Tandy Hills Star Party Info 4 

Cloudy Nights Book Review 5,6 

Celestial Events 7 

Constellation of the Month 8,9 

AL Observing Program 10-12 

ISS visibility info 13 

Planetary Data chart 13 

Sky Chart for Month 14 

Lunar Calendar 15 

Lunar Info 16 

Meeting Minutes 17 

Fundraising/Donation Info 18,19 

  

mailto:info@fortworthastro.com
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http://www.fortworthastro.org/
http://tinyurl.com/3eutb22
http://twitter.com/ftwastro
https://fwas.groups.io/
mailto:president@fortworthastro.com
mailto:vicepres@fortworthastro.com
mailto:sec-tres@fortworthastro.com
mailto:sec-tres@fortworthastro.com
http://tinyurl.com/75hjajy
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{ŜŜ ƻǳǊ Ŧǳƭƭ C²!{ 9ǾŜƴǘ /ŀƭŜƴŘŀǊ ŀǘΥ  

ƘǧǇΥκκǿǿǿΦŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳκƳŜŜǝƴƎǎΦƘǘƳƭ   

ŦƻǊ ǘƘŜ ƭŀǘŜǎǘ ǳǇŘŀǘŜǎ ƻƴ ǿƘŀǘ ƻǳǊ Ŏƭǳō Ƙŀǎ ǎŎƘŜŘǳƭŜŘ 

FQ9 

Sun Mon Tue Wed Thu Fri Sat 

 1 2 3 4 5 6 

7 8 9 10 11 12 13 

14 15 16 17 18 19 20 

21 22 23 24 25 26 27 

28 29 30 31    

       

/ƭƛŎƪ ŎŀƭŜƴŘŀǊ ƛŎƻƴǎ ŀōƻǾŜ ǘƻ ǎŜŜ ŘŜǘŀƛƭǎ ƻŦ ōǊƛƎƘǘ L{{ ǇŀǎǎŜǎ ǘƘƛǎ ƳƻƴǘƘΦ 

FWAS  

Monthly 

Meeting 

Starts @ 7pm 

 

aƻƻƴ tŜǊƛƎŜŜ  

¢ŀƴŘȅ Iƛƭƭǎ

 !ǳƎǳǎǘ нлнн 

aƻƻƴ !ǇƻƎŜŜ  

FWAS 

APSIG 

Meeting 

Starts @ 7pm 

 

http://www.fortworthastro.com/meetings.html
http://www.fortworthastro.com/meetings.html
http://www.fortworthastro.com/meetings.html
http://www.fortworthastro.com/meetings.html
http://www.fortworthastro.com/meetings.html
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.fortworthastro.com/meetings.html
http://www.fortworthastro.com/meetings.html
http://www.fortworthastro.com/meetings.html
http://www.fortworthastro.com/meetings.html
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
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¢ŀƴŘȅ Iƛƭƭǎ tǊŀƛǊƛŜ {ƪȅκ{ǘŀǊ tŀǊǘȅΥ !ǎǘǊƻƴƻƳȅτ/ƻƳƳǳƴƛǘȅ 9ƴƎŀƎŜƳŜƴǘ 
 
!ƊŜǊ Ƴŀƴȅ ȅŜŀǊǎ ŀǘ ǘƘŜ CƻǊǘ ²ƻǊǘƘ aǳǎŜǳƳ ƻŦ {ŎƛŜƴŎŜ ϧ IƛǎǘƻǊȅΣ ǘƘŜ ǿŜƭƭ-ŀǧŜƴŘŜŘΣ ƳƻƴǘƘƭȅ ǇǳōƭƛŎ ǎǘŀǊ 
ǇŀǊǝŜǎ ǇǊŜǎŜƴǘŜŘ ōȅ ǘƘŜ CƻǊǘ ²ƻǊǘƘ !ǎǘǊƻƴƻƳƛŎŀƭ {ƻŎƛŜǘȅ όC²!{ύ ƘŀǾŜ ƳƻǾŜŘ ǘƻ ¢ŀƴŘȅ Iƛƭƭǎ bŀǘǳǊŀƭ !Ǌπ
ŜŀΦ 
 
9ǎǘŀōƭƛǎƘŜŘ ƛƴ мфпфΣ C²!{ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŬǊǎǘ ŀŘǳƭǘ ŀƳŀǘŜǳǊ ŀǎǘǊƻƴƻƳȅ Ŏƭǳōǎ ŦƻǊƳŜŘ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ ŀƴŘ 
ƻƴŜ ƻŦ ǘƘŜ ƭŀǊƎŜǎǘΦ Φ 

aŜƳōŜǊǎ ǿƛƭƭ ƘŀǾŜ ǎŜǾŜǊŀƭ ǘŜƭŜǎŎƻǇŜǎ ǎŜǘ ǳǇ ŀǘ ¢ŀƴŘȅ Iƛƭƭǎ ŦƻǊ ǾƛŜǿƛƴƎ ǘƘŜ ƴƛƎƘǘ ǎƪȅΦ 

CǊŜŜ ϧ ƻǇŜƴ ǘƻ ǘƘŜ ǇǳōƭƛŎΦ !ƭƭ ŀƎŜǎ ǿŜƭŎƻƳŜΦ CŀƳƛƭȅκƪƛŘ-ŦǊƛŜƴŘƭȅ - bƻ ŘƻƎǎ - /ƻƻƭŜǊǎ ǿŜƭŎƻƳŜ  

aƻǊŜ ŘŜǘŀƛƭǎ ŀǘ ǘƘŜ b!{! ǿŜōǎƛǘŜΥ ƘǧǇǎΥκκƴƛƎƘǘǎƪȅΦƧǇƭΦƴŀǎŀΦƎƻǾκŜǾŜƴǘ-ǾƛŜǿΦŎŦƳΚ9ǾŜƴǘψL5Ґтслнп 
 
{ǘŀǊ ǇŀǊǘȅ 9ǝǉǳŜǧŜΥ ƘǧǇΥκκǿǿǿΦŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳκŜǝǉǳŜǧŜΦƘǘƳƭ 

²I9bΥ  !ǳƎǳǎǘ сǘƘ  

/ƘŜŎƪ ǘƘŜ ǘŀƴŘȅ Ƙƛƭƭǎ ŦŀŎŜōƻƻƪ ǇŀƎŜ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜƛǊ ǿŜō ǇŀƎŜ ŦƻǊ ŀƴȅ ŀƴƴƻǳƴŎƳŜƴǘǎ 
ƘǧǇΥκκǿǿǿΦǘŀƴŘȅƘƛƭƭǎΦƻǊƎκŜǾŜƴǘǎκǇǊŀƛǊƛŜ-ǎƪȅ-ǎǘŀǊ-ǇŀǊǘȅ 

http://www.fortworthastro.com/
https://nightsky.jpl.nasa.gov/event-view.cfm?Event_ID=76024
http://www.fortworthastro.com/etiquette.html
http://www.tandyhills.org/events/prairie-sky-star-party
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wŜŎŜƴǘƭȅ L ŀŎǉǳƛǊŜŘ ŀ ōǳƴŎƘ ƻŦ ŀǎǘǊƻƴƻƳȅ ƳŀƎŀȊƛƴŜǎΣ ƎƻƛƴƎ ōŀŎƪ 
Ƴŀƴȅ ȅŜŀǊǎΦ  aƻǎǘ ŀǊŜ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ǿŜ ŀƭƭ ƪƴƻǿΣ ǎǳŎƘ ŀǎ !ǎǘǊƻƴƻπ
Ƴȅ ŀƴŘ {ƪȅ ϧ ¢ŜƭŜǎŎƻǇŜΦ  .ǳǘ ǎƻƳŜ ǝǘƭŜǎ L ƘŀŘ ƴŜǾŜǊ ƘŜŀǊŘ ƻŦΣ ƛƴπ
ŎƭǳŘƛƴƎ ǘƘƛǎ ƻƴŜΥ {ǘŀǊ ϧ {ƪȅΦ  L ǘƘƻǳƎƘǘ ŀǘ ŬǊǎǘ ƛǘ ǿŀǎ ŀƴ ƻũǎƘƻƻǘ ƻŦ 
{ƪȅ ϧ ¢ŜƭŜǎŎƻǇŜΣ ōŜŎŀǳǎŜ ŀǘ ŀ ƎƭŀƴŎŜ ƛǘ ƭƻƻƪǎ ǊŀǘƘŜǊ ǎƛƳƛƭŀǊΦ  .ǳǘ 
ŀƊŜǊ ǊŜŀŘƛƴƎ ŀ ŦŜǿ ƛǎǎǳŜǎ ƛƴ ŘŜǘŀƛƭ L ǊŜŀƭƛȊŜŘ ǘƘŀǘ ƛǘ ǿŀǎ ƴƻǘ ǊŜƭŀǘŜŘ 
ŀǘ ŀƭƭΦ  ¢ƘŜ ǇǊŜƳƛŜǊŜ ƛǎǎǳŜ ǿŀǎ ŦǊƻƳ WŀƴǳŀǊȅ мфтфΦ  hǾŜǊŀƭƭΣ {ǘŀǊ ϧ 
{ƪȅ ǿŀǎ ŀƴ ŜȄŎŜƭƭŜƴǘ ǇǳōƭƛŎŀǝƻƴ ƻŦ сл ǘƻ тп ǇŀƎŜǎ ǇŜǊ ƛǎǎǳŜΣ ǊŜǇƭŜǘŜ 
ǿƛǘƘ ǇƭŜƴǘȅ ƻŦ ǇƘƻǘƻƎǊŀǇƘǎ ƛƴ ŎƻƭƻǊ ŀƴŘ ōƭŀŎƪ ϧ ǿƘƛǘŜΣ ŀƴŘ ŀ 
ŎƭŀƛƳŜŘ ŎƛǊŎǳƭŀǝƻƴ ƻŦ пнΣлллΦ  Lǘ ǎŜŜƳǎ ǘƻ ƘŀǾŜ ŎŜŀǎŜŘ ǇǳōƭƛŎŀǝƻƴ 
όǊŀǘƘŜǊ ŀōǊǳǇǘƭȅύ ǿƛǘƘ ǘƘŜ CŜōǊǳŀǊȅ мфум ƛǎǎǳŜΦ 

 

CƻǊ ŀ ƴŜǿ ǇǳōƭƛŎŀǝƻƴΣ {ǘŀǊ ϧ {ƪȅ ǿŀǎ ŀōƭŜ ǘƻ ŀǧǊŀŎǘ 
ǎƻƳŜ ǾŜǊȅ ǇƻǇǳƭŀǊ ǎŎƛŜƴŎŜ ǿǊƛǘŜǊǎΣ ǎǳŎƘ ŀǎ WƻƘƴ bƻπ
ōƭŜ ²ƛƭŦƻǊŘ όŦǊƻƳ ǘƘŜ bŜǿ ¸ƻǊƪ ¢ƛƳŜǎύΣ tŀǘǊƛŎƪ aƻƻǊŜ 
όƘŜ ǿǊƻǘŜ ŀƴ ŀǊǝŎƭŜ ŀōƻǳǘ ǘǊŀƴǎƛŜƴǘ ƭǳƴŀǊ ǇƘŜƴƻƳŜπ
ƴŀύΣ ŀƴŘ 5ŀǾƛŘ [ŜǾȅ όC²!{ ƳŜƳōŜǊ 5ŀƴƴȅ !ǊǘƘǳǊ 
ǊŜƳŜƳōŜǊǎ ǊŜŀŘƛƴƎ ŀ [ŜǾȅ ŀǊǝŎƭŜ ƻƴ ǾŀǊƛŀōƭŜ ǎǘŀǊǎ ƛƴ 
ǘƘƛǎ ƳŀƎŀȊƛƴŜΣ ŀƴŘ ŀŎǘǳŀƭƭȅ ƳŜǘ ƘƛƳ ŀǘ ŀ ƭŜŎǘǳǊŜ ŀǘ 
bƻǊǘƘ ¢ŜȄŀǎ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅύΦ  LǎŀŀŎ !ǎƛƳƻǾ ǿǊƛǘŜǎ 
ŀōƻǳǘ ōƭŀŎƪ ƘƻƭŜǎ ƛƴ ǘƘŜ 5ŜŎŜƳōŜǊ мфтф ƛǎǎǳŜΣ 
ŀŘŀǇǘŜŘ ŦǊƻƳ ƻƴŜ ƻŦ Ƙƛǎ Ƴŀƴȅ ōƻƻƪǎΦ   

 

9ŀŎƘ ƛǎǎǳŜ ƛƴŎƭǳŘŜǎ ŦŀƴǘŀǎǝŎ ŀǎǘǊƻǇƘƻǘƻǎΣ Ƴŀƴȅ ƻŦ 
ǿƘƛŎƘ ǿŜǊŜ ǎǳōƳƛǧŜŘ ōȅ ǊŜŀŘŜǊǎΦ  !ǊǝŎƭŜǎ ŜȄǇƭŀƛƴƛƴƎ Ƙƻǿ ǘƻ 
άƘȅǇŜǊέ ȅƻǳǊ ŎŀƳŜǊŀ ŬƭƳ ŀƴŘ Ƙƻǿ ǘƻ ŘŜǾŜƭƻǇ ȅƻǳǊ ƻǿƴ ǇƘƻǘƻǎ 
ǊŜƳƛƴŘ ǳǎ ƻŦ ǘƘŜ ŘƛŶŎǳƭǝŜǎ ƻŦ ǘƘŜ ǇǊŜǾŀƛƭƛƴƎ ǘŜŎƘƴƻƭƻƎȅΦ  Lǘϥǎ ŀ ǿƻƴπ
ŘŜǊ ǎƻ Ƴŀƴȅ ǎǘǳƴƴƛƴƎ ǇƘƻǘƻƎǊŀǇƘǎ ǿŜǊŜ ǘŀƪŜƴ ōŜŦƻǊŜ ǘƘŜ ŀƎŜ ƻŦ 
ŘƛƎƛǘŀƭ ǇƘƻǘƻƎǊŀǇƘȅΦ  //5 ŎŀƳŜǊŀǎ ǿŜǊŜ 
Ƨǳǎǘ ǎǘŀǊǝƴƎ ǘƻ ŀǇǇŜŀǊ ƛƴ ǇǊƻŦŜǎǎƛƻƴŀƭ 
ƻōǎŜǊǾŀǘƻǊƛŜǎΣ ŀƴŘ Dh¢h ǘŜƭŜǎŎƻǇŜǎ ǿŜǊŜ 
ǎǝƭƭ Ƨǳǎǘ ŀǊƻǳƴŘ ǘƘŜ ŎƻǊƴŜǊΦ   

 

WŀƳŜǎ hōŜǊƎ ǿǊƻǘŜ ŀ ŎƻƭǳƳƴ ŀōƻǳǘ 
ƳŀƴƴŜŘ ǎǇŀŎŜ ƅƛƎƘǘΣ ŎƻǾŜǊƛƴƎ Ƴƻǎǘƭȅ ǘƘŜ wǳǎǎƛŀƴ ǎǇŀŎŜ ǇǊƻƎǊŀƳΣ 
ǿƘƛŎƘΣ ŀǘ ǘƘŀǘ ǝƳŜΣ ǿŀǎ ǎǝƭƭ ǎƘǊƻǳŘŜŘ ƛƴ ǎŜŎǊŜŎȅΦ  IŜ ŀƭǎƻ ŘŜǎŎǊƛōŜŘ 
ǘƘŜ ǘŜŎƘƴƛŎŀƭ ŘƛŶŎǳƭǝŜǎ b!{! ƘŀŘ ƎŜǩƴƎ ǘƘŜ ŬǊǎǘ {ǇŀŎŜ {ƘǳǧƭŜ ƻũ 
ǘƘŜ ƎǊƻǳƴŘΦ  Lƴ ǿǊƛǝƴƎ ŀōƻǳǘ b!{!ϥǎ ŀǎǘǊƻƴŀǳǘ-ǎŜƭŜŎǝƻƴ ǇǊƻŎŜǎǎΣ ƘŜ 
ƻōǎŜǊǾŜŘ ǘƘŀǘ άLǘ ǇǊƻōŀōƭȅ Ƙŀǎ ǘƘŜ ƘƛƎƘŜǎǘ Ǌŀǝƻ ƻŦ ŀǇǇƭƛŎŀƴǘǎ ǘƻ 
ƻǇŜƴƛƴƎǎ ŀǎ ŀƴȅ Ƨƻō ƛƴ ǘƘŜ ǿƻǊƭŘΦέ  Lƴ ŀƴ ƛƴǘŜǊŜǎǝƴƎ ŎƻƛƴŎƛŘŜƴŎŜΣ ƻƴ 
ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇŀƎŜ ǿŀǎ ŀ ƭŜǧŜǊ ǘƻ ǘƘŜ ŜŘƛǘƻǊ ŀōƻǳǘ ǘƘŜ ƎǊŀǾƛǘŀǝƻƴŀƭ 
ƭŜƴǎ ŎƻƴŎŜǇǘΣ ǿǊƛǧŜƴ ōȅ ƴƻƴŜ ƻǘƘŜǊ ǘƘŀƴ YŀǊƭ DΦ IŜƴƛȊŜΣ ǿƘƻ ǿŀǎ 
!ŘƧǳƴŎǘ tǊƻŦŜǎǎƻǊ ŀǘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜȄŀǎ ƛƴ Iƻǳǎǘƻƴ ŀǘ ǘƘŜ ǝƳŜΦ  
IŜ ǿŀǎ ŀƭǊŜŀŘȅ ŀ b!{! ŀǎǘǊƻƴŀǳǘ ōǳǘ ŘƛŘƴϥǘ ƅȅ ƛƴǘƻ ǎǇŀŎŜ ǳƴǝƭ ǘƘŜ 
{ǇŀŎŜ {ƘǳǧƭŜ ǇǊƻƎǊŀƳ ǎǘŀǊǘŜŘΦ 

 

hƴŜ ŜŀǊƭȅ ƛǎǎǳŜ ƛƴŎƭǳŘŜǎ ŀ ƭŜǧŜǊ ŦǊƻƳ ŀ ǊŜŀŘŜǊ ƴŀƳŜŘ 5ŀǾŜ 9ƛŎƘŜǊΥ 
ά¢Ƙŀƴƪǎ ǾŜǊȅ ƳǳŎƘ ŦƻǊ ǘƘŜ ǇǊŜƳƛŜǊ ƛǎǎǳŜ ƻŦ {ǘŀǊ ϧ {ƪȅΦ  L Ƴǳǎǘ ŀŘƳƛǘ 
ǿƘŜƴ L ŬǊǎǘ ƘŜŀǊŘ ƻŦ ǘƘŜ ƴŜǿ ƳŀƎŀȊƛƴŜ L ǿŀǎ ǳƴǎǳǊŜ ŀǎ ǘƻ ǘƘŜ ƴŜŜŘ 
ƻŦ ƛǘ ŬƭƭƛƴƎ ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ƻǘƘŜǊǎΣ ōǳǘ ƴƻǿ ǘƘŀǘ L ǎŜŜ ƛǘ L 
ŀƳ ǘŜǊǊƛōƭȅ ƛƳǇǊŜǎǎŜŘΣ ŀƴŘ ŀƳ ǉǳƛǘŜ ƘŀǇǇȅ ǘƘŀǘ ǘƘƛǎ ƴŜǿ ŦƻǊƳŀǘ ƛƴ 
ŀƴ ŀǎǘǊƻƴƻƳȅ ƳŀƎŀȊƛƴŜ ƛǎ ƘŜǊŜΦέ  5ŀǾŜ 9ƛŎƘŜǊ ƭŀǘŜǊ ōŜŎŀƳŜ ǘƘŜ 
ŜŘƛǘƻǊ ƻŦ !ǎǘǊƻƴƻƳȅ ƳŀƎŀȊƛƴŜ ŀƴŘ ǘƘŜ ŀǳǘƘƻǊ ƻŦ ǎŜǾŜǊŀƭ ŜȄŎŜƭƭŜƴǘ 
ōƻƻƪǎΦ   

 

5ǳǊƛƴƎ ƛǘǎ ǎƘƻǊǘ ƭƛŦŜΣ {ǘŀǊ ϧ {ƪȅ ŎƻǾŜǊŜŘ ŀ ƎǊŜŀǘ Ƴŀƴȅ ǘƻǇƛŎǎΦ  Lǘ Ǉǳōπ
ƭƛǎƘŜŘ ŀǊǝŎƭŜǎ ŀōƻǳǘ ǎƻƭŀǊ ŜŎƭƛǇǎŜǎΤ ǘƘŜ ±ƻȅŀƎŜǊ ǇǊƻōŜǎ ŜȄŀƳƛƴƛƴƎ 
WǳǇƛǘŜǊ ŀƴŘ {ŀǘǳǊƴΤ ǘƘŜ WƻǾƛŀƴ ǎŀǘŜƭƭƛǘŜǎΤ ǘƘŜ ŜǾƻƭǳǝƻƴ ƻŦ ǎǘŀǊǎΤ ǘƘŜ 
ƘƛǎǘƻǊƛŜǎ ƻŦ ƻōǎŜǊǾŀǘƻǊƛŜǎ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘ όǎǳŎƘ ŀǎ Yƛǧ tŜŀƪΣ [ƛŎƪΣ 
ŀƴŘ aŎ5ƻƴŀƭŘύΤ ƳŀǇǇƛƴƎ ƻǘƘŜǊ ǇƭŀƴŜǘǎΤ ŘƛǎŎƻǾŜǊƛŜǎ ƻŦ ŜȄǘǊŀ Ƴƻƻƴǎ 
ŀǊƻǳƴŘ WǳǇƛǘŜǊ ŀƴŘ {ŀǘǳǊƴΤ ƴŜǿ ǊƛƴƎǎ ŀǊƻǳƴŘ ¦ǊŀƴǳǎΤ ǿƘŀǘ ǘƘŜ ǳǇπ
ŎƻƳƛƴƎ {ǇŀŎŜ ¢ŜƭŜǎŎƻǇŜ ƘŀŘ ƛƴ ǎǘƻǊŜ όƛǘ ƘŀŘƴϥǘ ōŜŜƴ ƴŀƳŜŘ ǘƘŜ 
IǳōōƭŜ {ǇŀŎŜ ¢ŜƭŜǎŎƻǇŜ ȅŜǘύΤ Ǉƭŀƴǎ ŦƻǊ ǎǇŀŎŜ ǇǊƻōŜ Ƴƛǎǎƛƻƴǎ ǘƻ Ǿƛǎƛǘ 
IŀƭƭŜȅϥǎ ŎƻƳŜǘΤ Ƙƻǿ ǎǘŜƭƭŀǊ ōƻŘƛŜǎ ŀǊŜ ƻŶŎƛŀƭƭȅ ƴŀƳŜŘΤ ƳƻƴǘƘƭȅ ǎǘŀǊ 

ŎƘŀǊǘǎΤ ǘƘŜ {ŜŀǊŎƘ ŦƻǊ 9ȄǘǊŀ-¢ŜǊǊŜǎǘǊƛŀƭ LƴǘŜƭƭƛπ
ƎŜƴŎŜΤ ǘƘŜ άǇǊƻōŀōƭŜέ ŜȄƛǎǘŜƴŎŜ ƻŦ tƭǳǘƻϥǎ Ƴƻƻƴ 
/ƘŀǊƻƴΤ  ƛƴǘŜǊǾƛŜǿǎ ǿƛǘƘ ǇǊƻŦŜǎǎƛƻƴŀƭ ŀǎǘǊƻƴƻπ
ƳŜǊǎ όǎǳŎƘ ŀǎ {ǘŜǇƘŜƴ IŀǿƪƛƴƎΣ ŜǾŜƴ ǘƘƻǳƎƘ ƘŜ 
ŀŎǘǳŀƭƭȅ ƭƻƻƪŜŘ ǘƘǊƻǳƎƘ ŀ ǘŜƭŜǎŎƻǇŜ ƻƴƭȅ ŀ ŦŜǿ 
ǝƳŜǎ ƛƴ Ƙƛǎ ƭƛŦŜύΤ ƘƛǎǘƻǊƛŜǎ ƻŦ ŀǎǘǊƻƴƻƳŜǊǎ ŦǊƻƳ 
ǘƘŜ ǇŀǎǘΤ ǝǇǎ ŦǊƻƳ ŎƻƳŜǘ ƘǳƴǘŜǊǎΤ ŘƻǳōƭŜ ǎǘŀǊǎΤ 
ƎƭƻōǳƭŀǊ ŎƭǳǎǘŜǊǎΤ ǘƘŜ ŘƛǎŎƻǾŜǊȅ ƻŦ WǳǇƛǘŜǊϥǎ ǘŜƴǳπ
ƻǳǎ ǊƛƴƎ ōȅ ±ƻȅŀƎŜǊΤ ǎǳƴǎǇƻǘǎ ŀƴŘ ǎǳƴǎǇƻǘ Ŏȅπ
ŎƭŜǎΤ ƛƳǇǊƻǾƛƴƎ ƻƴŜϥǎ ƻōǎŜǊǾƛƴƎ ǎƪƛƭƭǎΤ ƴŜōǳƭŀŜΤ 
ƴƻǾŀǎΤ ƳŜǘŜƻǊǎΤ ǘƘŜ ǘƘƛŎƪ ŀƴŘ ƳǳǊƪȅ Ƙƻǘ ŀǘƳƻǎπ
ǇƘŜǊŜ ǘƘŀǘ ŜƴǾŜƭƻǇǎ ±ŜƴǳǎΤ ŀǊŎƘŜƻŀǎǘǊƻƴƻƳȅ 
όŀǎǘǊƻƴƻƳȅ ŀǎ ǾƛŜǿŜŘ ōȅ ŎƛǾƛƭƛȊŀǝƻƴǎ ƛƴ ǘƘŜ Řƛǎπ
ǘŀƴǘ ǇŀǎǘύΤ ǇƛŎǘǳǊŜǎ ŦǊƻƳ ǘƘŜ ±ƛƪƛƴƎ ǇǊƻōŜǎ ƻƴ 
aŀǊǎΤ ƎǊŀǾƛǘŀǝƻƴŀƭ ƭŜƴǎŜǎΤ ·-Ǌŀȅ ŀǎǘǊƻƴƻƳȅΤ {ƪȅπ
ƭŀōϥǎ ǊŜ-ŜƴǘǊȅΤ ƭǳƴŀǊ ŀƴŘ ǇƭŀƴŜǘŀǊȅ ǇƘƻǘƻƎǊŀǇƘȅΤ 

ǘƘŜ ŦŀƳƻǳǎ ŎƻƳǇǳǘŜǊ-ƎǊŀǇƘƛŎǎ ǘƻǳǊ ƻŦ WǳǇƛǘŜǊ ŀƴŘ {ŀǘǳǊƴ ōȅ ±ƻȅŀƎπ
ŜǊ όǇǊƻŘǳŎŜŘ ōȅ WŜǘ tǊƻǇǳƭǎƛƻƴ [ŀōƻǊŀǘƻǊȅύΤ ŎƭŜŀƴƛƴƎ ȅƻǳǊ ǘŜƭŜπ
ǎŎƻǇŜϥǎ ƻǇǝŎǎΤ ƻǇǝŎŀƭ ŬƭǘŜǊǎΤ ǎǇŀŎŜ ƭŀǿΤ ǎǘŜƭƭŀǊ ƴƻƳŜƴŎƭŀǘǳǊŜΤ ŀƴŘ 

ƳǳŎƘ ƳƻǊŜΦ   

 

¢ǊƛǾƛŀ ŀōƻǳǘ ǘƘŜ ŦŀƳƻǳǎ wƻōŜǊǘ wΦ 
aŎaŀǘƘ {ƻƭŀǊ ¢ŜƭŜǎŎƻǇŜ ŀǘ Yƛǧ tŜŀƪΣ 
!ǊƛȊƻƴŀΥ ά¢ƘŜ ŀƛǊ ƛƴǎƛŘŜ ǘƘŜ ǎƻƭŀǊ ǘŜƭŜπ
ǎŎƻǇŜϥǎ ǎƘŀƊ ƛǎ ƪŜǇǘ ǘŜƴ ŘŜƎǊŜŜǎ ŎƻƻƭŜǊ 
ǘƘŀƴ ǘƘŜ ŀƛǊ ƻǳǘŘƻƻǊǎ ōȅ ƳŜŀƴǎ ƻŦ ǘŜƴǎ ƻŦ 

ǘƘƻǳǎŀƴŘǎ ƻŦ Ǝŀƭƭƻƴǎ ƻŦ ŎƘƛƭƭŜŘ ŀƴǝŦǊŜŜȊŜ ŎƛǊŎǳƭŀǝƴƎ ǘƘǊƻǳƎƘ ŎƻǇǇŜǊ 
ǘǳōƛƴƎ ƛƴ ǘƘŜ ǿŀƭƭǎΦ  Lƴ ǘƘƛǎ ǿŀȅΣ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǎƘŀƊ ƛǎ 
ƻǇŜƴ ǘƻ ǘƘŜ ǎƪȅΣ ǘƘŜ ŀƛǊ ƛƴ ǘƘŜ ǎƘŀƊ ŘƻŜǎ ƴƻǘ ŎƛǊŎǳƭŀǘŜ ŀƴŘ ƳŀƪŜ ǘƘŜ 
ǎƻƭŀǊ ƛƳŀƎŜ ǎƘƛƳƳŜǊΣ ōǳǘ ǎƛǘǎ ŀǎ ǎǝƭƭ ŀǎ ǿŀǘŜǊ ƛƴ ŀ ƧŀǊΦέ 

 

L ǇŀǊǝŎǳƭŀǊƭȅ ŜƴƧƻȅŜŘ ŀ ƳƻƴǘƘƭȅ ŎƻƭǳƳƴ ŎŀƭƭŜŘ ά!ǎǘŜǊƻƛŘǎέ ōȅ Wŀȅ 
DǳƴǘŜǊΣ ŘŜǎŎǊƛōƛƴƎ ƻƴŜ ǇŀǊǝŎǳƭŀǊ ŀǎǘŜǊƻƛŘΣ ƛǘǎ ǇƘȅǎƛŎŀƭ ŦŜŀǘǳǊŜǎ ŀƴŘ 
ŀ ƘƛǎǘƻǊȅ ƻŦ ƛǘǎ ŘƛǎŎƻǾŜǊȅ ŀƴŘ ǘƘŜ ŀǎǘǊƻƴƻƳŜǊ ǿƘƻ ŦƻǳƴŘ ƛǘΦ  5ƛũŜǊπ
Ŝƴǘ ƛƴŘƛǾƛŘǳŀƭ ŀǎǘŜǊƻƛŘǎ ǿŜǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ŜŀŎƘ ƛǎǎǳŜΦ  ό¢ƘŜ ƭŀǊƎŜǎǘ 

ό/ƻƴǝƴǳŜŘ ƻƴ ǇŀƎŜ сύ 

-ÅÄÉÁ 2ÅÖÉÅ×Ó 
-ÅÄÉÁ ÒÅÖÉÅ×Ó ÂÙ -ÁÔÔ *Ȣ -Ã#ÕÌÌÁÒȟ &7!3 

{ǘŀǊ ϧ {ƪȅ aŀƎŀȊƛƴŜ 
 

tǳōƭƛǎƘŜŘ WŀƴǳŀǊȅ мфтф ς CŜōǊǳŀǊȅ мфум 

 



 

t!D9 с                                                               Chw¢ ²hw¢I !{¢whbhaL/![ {h/L9¢¸                                                 !ǳƎǳǎǘ нлнн 

ŀǎǘŜǊƻƛŘΣ /ŜǊŜǎΣ ǿŀǎ ŦƻǳƴŘ ōȅ ŎƘŀƴŎŜ ƻƴ ǘƘŜ ǾŜǊȅ ŬǊǎǘ Řŀȅ ƻŦ ŀ ƴŜǿ 
ŎŜƴǘǳǊȅΥ WŀƴǳŀǊȅ мΣ мулмΦύ  ¢ƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ŜŀǊƭƛŜǎǘ ŀǎǘŜǊπ
ƻƛŘ ŘƛǎŎƻǾŜǊƛŜǎ ǿŜǊŜ ƳŀŘŜ ōȅ ƻƴƭȅ ŀ ƘŀƴŘŦǳƭ ƻŦ ƻōǎŜǊǾŜǊǎΦ   

 

hƴŜ ŦŀǎŎƛƴŀǝƴƎ ŀǊǝŎƭŜ ŘŜǎŎǊƛōŜŘ ǘƘŜ ƻōǎŜǊǾŀǝƻƴŀƭ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ 

ōȅ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ŀƴŘ ŀƳŀǘŜǳǊǎ ǿƘƛŎƘ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǎƻƳŜ ŀǎǘŜǊπ
ƻƛŘǎ Ƴŀȅ ƘŀǾŜ ǎŀǘŜƭƭƛǘŜǎΦ  hōǎŜǊǾŜǊǎ ƴƻǘŜŘ ŘƛǇǎ ƛƴ ǎǘŀǊƭƛƎƘǘ ŀǎ ŀƴ 

ŀǎǘŜǊƻƛŘ ƻŎŎǳƭǘŜŘ ŀ ǎǘŀǊ ƻƴ ƻƴŜ ǎƛŘŜ ƻŦ ǘƘŜ ŀǎǘŜǊƻƛŘΣ ōǳǘ ƴƻǘ ǘƘŜ 
ƻǘƘŜǊΦ  .ǳǘ ǎƛƴŎŜ ŀǎǘŜǊƻƛŘǎ ǿŜǊŜ ŀƭǊŜŀŘȅ ǘƻƻ ǝƴȅ ǘƻ ǊŜǎƻƭǾŜ ƛƴǘƻ 
ŘƛǎŎǎΣ ŘŜǘŜŎǝƴƎ ŀƴȅ όǝƴƛŜǊύ ǎŀǘŜƭƭƛǘŜǎ Ǿƛǎǳŀƭƭȅ ŦǊƻƳ 9ŀǊǘƘ ǿŀǎ ŀƭƭ ōǳǘ 
ƛƳǇƻǎǎƛōƭŜΦ  ό¢ƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ŀǎǘŜǊƻƛŘŀƭ ǎŀǘŜƭƭƛǘŜǎ ǿŀǎ ƭŀǘŜǊ Ŏƻƴπ
ŬǊƳŜŘ ōȅ ǎǇŀŎŜ ǇǊƻōŜǎΦύ 

 

hƴŜ ŎƭŜǾŜǊ ŀǊǝŎƭŜ ōȅ ŀƴ ŀƳŀǘŜǳǊ ǎƘƻǿǎ Ƙƻǿ ǘƻ ŎƻƴǎǘǊǳŎǘ ȅƻǳǊ ƻǿƴ 
άōƭƛƴƪ ŎƻƳǇŀǊŀǘƻǊΣέ ƛƴ ǿƘƛŎƘ ǘǿƻ ƛŘŜƴǝŎŀƭ ǎƭƛŘŜ ǇǊƻƧŜŎǘƻǊǎ ǎƘƻǿ 
ƛŘŜƴǝŎŀƭ ǇƘƻǘƻƎǊŀǇƘǎ ƻŦ ǘƘŜ ǎŀƳŜ ǇŀǊǘ ƻŦ ǘƘŜ ǎƪȅ ǘŀƪŜƴ ŀǘ ŘƛũŜǊπ
Ŝƴǘ ǝƳŜǎΣ ƛƴ ƻǊŘŜǊ ǘƻ ǎŜŜ ƛŦ ŀƴȅ ŀǎǘǊƻƴƻƳƛŎŀƭ ƻōƧŜŎǘ Ƙŀǎ ŀǇǇŜŀǊŜŘ 
ƻǊ ƳƻǾŜŘ ŦǊƻƳ ƻƴŜ ǘƻ ǘƘŜ ƻǘƘŜǊΦ  ¢Ƙƛǎ ŀǊǝŎƭŜ ǎƘƻǿǎ ǘǿƻ YƻŘŀƪ 
ŎŀǊƻǳǎŜƭ ǎƭƛŘŜ ǇǊƻƧŜŎǘƻǊǎ ǎǘŀŎƪŜŘ ƻƴ ǘƻǇ ƻŦ ŜŀŎƘ ƻǘƘŜǊΣ ŀƴŘ ŀ Ƴƻπ
ǘƻǊƛȊŜŘ ƘŀƭŦ-ŎƛǊŎƭŜ ǎƘŀŘŜ ǎƭƻǿƭȅ ǎǇƛƴǎ ƛƴ ŦǊƻƴǘ ƻŦ ōƻǘƘ ƭŜƴǎŜǎΦ  
ό¢ƻŘŀȅ ŀ ŎƻƳǇǳǘŜǊ Ŏŀƴ Řƻ ŀƭƭ ǘƘƛǎ ƛƴ ŀ ƳŀǧŜǊ ƻŦ ƳƛŎǊƻǎŜŎƻƴŘǎΣ ŀǎ 
ǿŜƭƭ ŀǎ ƻǇŜǊŀǘŜ ǘƘŜ ŎŀƳŜǊŀΦύ   

 

!ƴƻǘƘŜǊ ŀǊǝŎƭŜ ŘƛǎǇƭŀȅǎ ŀ ǇƘƻǘƻƎǊŀǇƘ ƻŦ ǘƘŜ ŘƛǎŎƻǾŜǊŜǊ ƻŦ tƭǳǘƻ ƻƴ 
ǘƻǇ ƻŦ ŀ ƘǳƎŜ ǿƻƻŘŜƴ ŎƻƴǘǊŀǇǝƻƴΦ  ά/ƭȅŘŜ ¢ƻƳōŀǳƎƘ ǎǝƭƭ ǎǇŜƴŘǎ 
Ƴŀƴȅ ƴƛƎƘǘ ƘƻǳǊǎ ŀǘ Ƙƛǎ ŜƴƻǊƳƻǳǎ ƘŀƴŘƳŀŘŜ ǘŜƭŜǎŎƻǇŜΣ ǿƘƛŎƘ 
ǘƻǿŜǊǎ мт ŦŜŜǘ ŀōƻǾŜ Ƙƛǎ ōŀŎƪȅŀǊŘΦ  ¢ƘŜ нл-ƛƴŎƘ bŜǿǘƻƴƛŀƴ ǊŜƅŜŎπ
ǘƻǊ Ƙŀǎ ŀ ǎƛȄ-ǘƻƴ ŎƻƴŎǊŜǘŜ ŦƻǳƴŘŀǝƻƴ ŀƴŘ ŀ ǘƻƴ ƻŦ ǎǘŜŜƭ ƛƴ ǘƘŜ ǘǳōŜ 
ŀƴŘ ƳƻǳƴǘΦέ   

 

/ƻƳŜǘ ¢ǊƛǾƛŀΥ ! мс-ȅŜŀǊ-ƻƭŘ ōƻȅΣ aŀǊƪ !Φ ²ƘƛǘŀƪŜǊΣ ŘƛǎŎƻǾŜǊŜŘ 
/ƻƳŜǘ мфсуō ƻƴ Ƙƛǎ ǘƘƛǊŘ ƴƛƎƘǘ ƻŦ ǎŜŀǊŎƘƛƴƎ ǿƛǘƘ ŀ п-ƛƴŎƘ ǊŜƅŜŎǘƻǊ 
ƛƴ .ƛǎƘƻǇΣ ¢ŜȄŀǎΤ ŀ WŀǇŀƴŜǎŜ ŀƳŀǘŜǳǊΣ IƛǊƻŀƪƛ aƻǊƛΣ ōŜŎŀƳŜ ǘƘŜ 
ŬǊǎǘ ǇŜǊǎƻƴ ŜǾŜǊ ǘƻ ōŜ ƻŶŎƛŀƭƭȅ ŎǊŜŘƛǘŜŘ ǿƛǘƘ ŘƛǎŎƻǾŜǊƛƴƎ ǘǿƻ ŎƻƳπ
Ŝǘǎ ƛƴ ŀ ǎƛƴƎƭŜ ƴƛƎƘǘ όмфтрύΤ /ƻƳŜǘ IŀƭƭŜȅ ǿŀǎ ƴƻǘ ǘƘŜ ōǊƛƎƘǘŜǎǘ 
ŎƻƳŜǘ ƛƴ ǘƘŜ ǎƪȅ ŘǳǊƛƴƎ мфмлΦ   

 

5ǳǊƛƴƎ {ǘŀǊ ϧ {ƪȅϥǎ ŜȄƛǎǘŜƴŎŜ ǘƘŜ ǊƛƴƎ ǇƭŀƴŜ ƻŦ {ŀǘǳǊƴ ǝƭǘŜŘ ŜȄŀŎǘƭȅ 
ǘƻǿŀǊŘǎ 9ŀǊǘƘ ŦƻǊ ŀ ǎƘƻǊǘ ǝƳŜΣ ŀƴŘ Ƴŀƴȅ ŀƳŀǘŜǳǊǎ ŜƴƧƻȅŜŘ ŀ ǊŀǊŜ 
ǾƛŜǿ ƻŦ ǘƘŜ ǇƭŀƴŜǘ ǿƛǘƘƻǳǘ ǊƛƴƎǎΦ  ό¢Ƙƛǎ ƘŀǇǇŜƴǎ ƻƴƭȅ ƻƴŎŜ ŀōƻǳǘ 
ŜǾŜǊȅ мр ȅŜŀǊǎΦύ  {ƻƳŜ ƻōǎŜǊǾŜǊǎ ǘǊƛŜŘ ǘƻ ǎŜŜ Ƙƻǿ ƭƻƴƎ ǘƘŜȅ ŎƻǳƭŘ 
ƪŜŜǇ ǘƘŜ ŘƛƳƛƴƛǎƘƛƴƎ ǊƛƴƎǎ ƛƴ ǾƛŜǿ ōŜŦƻǊŜ ŘƛǎŀǇǇŜŀǊƛƴƎ ŎƻƳǇƭŜǘŜƭȅΦ  
9ŘƛǘƻǊ ¢ŜǊŜƴŎŜ 5ƛŎƪƛƴǎƻƴ ǿǊƻǘŜΥ ά²ƘŜƴ ǘƘŜ ǎŜƴǎŀǝƻƴŀƭ ǇƘƻǘƻπ
ƎǊŀǇƘǎ ƻŦ {ŀǘǳǊƴΣ ǘŀƪŜƴ ōȅ ǘƘŜ tƛƻƴŜŜǊ мм ǎǇŀŎŜŎǊŀƊΦΦΦ ǿŜǊŜ 
ƅŀǎƘŜŘ ǘƻ ǘŜƭŜǾƛǎƛƻƴ ǎŎǊŜŜƴǎ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘΣ ǘƘŜ ǇƭŀƴŜǘϥǎ ǊƛƴƎǎ 
ƘŀŘ ŀ ǎǘǊŀƴƎŜ ŀƴŘ ǳƴŦŀƳƛƭƛŀǊ ŀǇǇŜŀǊŀƴŎŜ ǘƻ ŀǎǘǊƻƴƻƳȅ ŜƴǘƘǳǎƛπ
ŀǎǘǎΦ  Lǘ ǿŀǎ ŀǎ ƛŦ ǿŜ ǿŜǊŜ ƭƻƻƪƛƴƎ ŀǘ ŀ ƴŜƎŀǝǾŜ ƛƳŀƎŜ ƻŦ ǘƘŜ ǊƛƴƎǎ 
ǎƛƭƘƻǳŜǧŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ōǊƛƎƘǘ ōŀƭƭ ƻŦ {ŀǘǳǊƴ ƛǘǎŜƭŦΦ  tƛƻƴŜŜǊ ǿŀǎ 
ǾƛŜǿƛƴƎ ǘƘŜ ǳƴƛƭƭǳƳƛƴŀǘŜŘ ǎƛŘŜ ƻŦ ǘƘŜ ǊƛƴƎǎΣ ŀƴŘ ŀƴȅƻƴŜ ǿƘƻ Ƙŀǎ 
ōŜŜƴ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ ǇƭŀƴŜǘ ǘƘǊƻǳƎƘ ŀ ƭŀǊƎŜ ǘŜƭŜǎŎƻǇŜ ŘǳǊƛƴƎ ǘƘŜ 
ƭŀǎǘ ǘƘǊŜŜ ƳƻƴǘƘǎ ƛǎ ǎŜŜƛƴƎ ǘƘŜ ǎŀƳŜ ǘƘƛƴƎ ς ƻŦ ŎƻǳǊǎŜΣ ƛƴ ƭŜǎǎ ŘŜπ
ǘŀƛƭ ǘƘŀƴ tƛƻƴŜŜǊΦ  Lƴ ǎƳŀƭƭŜǊ ǘŜƭŜǎŎƻǇŜǎΣ {ŀǘǳǊƴ ƛǎ ǿƛǘƘƻǳǘ ǊƛƴƎǎ 
ŀƭǘƻƎŜǘƘŜǊΦ  ¢ƘŜ ŦŜŜōƭŜ ƛƭƭǳƳƛƴŀǝƻƴ ǊŜƅŜŎǘŜŘ ŦǊƻƳ ǘƘŜ Řƛǎƪ ƻŦ {ŀǘπ
ǳǊƴ ǘƻ ǘƘŜ ŘŀǊƪ ǎƛŘŜ ƻŦ ǘƘŜ ǊƛƴƎǎ ŀƴŘ ǘƘŜ ǎƳŀƭƭ ŀƳƻǳƴǘ ƻŦ ǎƻƭŀǊ 
ƛƭƭǳƳƛƴŀǝƻƴ ǘƘŀǘ ǇŜƴŜǘǊŀǘŜǎ ǘƘǊƻǳƎƘ ǘƘŜ ǊƛƴƎǎ ƳŀƪŜ ǘƘŜƳ ŀƴ ŜȄπ
ǘǊŜƳŜƭȅ ŘƛŶŎǳƭǘ ǘŀǊƎŜǘΦέ 

 

9ƴƎƭƛǎƘ ŎƻƳŜǘ ƘǳƴǘŜǊ DŜƻǊƎŜ !ƭŎƻŎƪ ƛǎ ŦŜŀǘǳǊŜŘ ƛƴ ǘƘŜ aŀǊŎƘ мфул 

ƛǎǎǳŜΦ  IŜ ǇƻǎǎŜǎǎŜŘ ŀ ǇƘŜƴƻƳŜƴŀƭ ƳŜƳƻǊȅΣ ƳŜƳƻǊƛȊƛƴƎ ǘƘŜ ƭƻŎŀπ
ǝƻƴǎ ƻŦ ǘƘƻǳǎŀƴŘǎ ƻŦ ǎǘŀǊǎ ƛƴ ƻǊŘŜǊ ǘƻ ŬƴŘ ŎƻƳŜǘǎ ǿƛǘƘ Ƨǳǎǘ ŀ ǇŀƛǊ 
ƻŦ ōƛƴƻŎǳƭŀǊǎΦ  όIŜ ƻƴŎŜ ŦƻǳƴŘ ǘǿƻ ŎƻƳŜǘǎ ƛƴ ƻƴŜ ǿŜŜƪΗύ   

 

¢ƘŜ hŎǘƻōŜǊ мфул ƛǎǎǳŜ ƛǎ ŀ ƧŜǿŜƭΤ ƛǘ Ŏƻƴǘŀƛƴǎ ŀƴ ŀǊǝŎƭŜ ǿǊƛǧŜƴ ōȅ 
/ŀǊƭ {ŀƎŀƴ όŀŘŀǇǘŜŘ ŦǊƻƳ ǘƘŜ ŎƻƳǇŀƴƛƻƴ ōƻƻƪ ŦƻǊ Ƙƛǎ ŎƭŀǎǎƛŎ ¢± 
ǎŜǊƛŜǎ /ƻǎƳƻǎΣ ǿƘƛŎƘ ǇǊŜƳƛŜǊŜŘ ŀǘ ǘƘŀǘ ǝƳŜύ ŀƴŘ ŀƴ ƛƴǘŜǊǾƛŜǿ 
ǿƛǘƘ 5ǊΦ {ŀƎŀƴ ōȅ ŜŘƛǘƻǊ ¢ŜǊŜƴŎŜ 5ƛŎƪƛƴǎƻƴΦ  IŜ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ƎŜƴπ
Ŝǎƛǎ ƻŦ ǘƘŜ /ƻǎƳƻǎ ǎŜǊƛŜǎ ŀƴŘ Ƙƻǿ Ƴŀƴȅ ƻŦ ǘƘŜ ǎǇŜŎƛŀƭ ŜũŜŎǘǎ ǿŜǊŜ 
ŎǊŜŀǘŜŘ ŦƻǊ ƛǘΦ   

 

!ƴƻǘƘŜǊ ŜȄŎŜƭƭŜƴǘ ŎƻƭǳƳƴ ǿŀǎ ά[ŀǿƴŎƘŀƛǊ !ǎǘǊƻƴƻƳȅέ ōȅ WŀƳŜǎ 
aǳƭƭŀƴŜȅΦ  hǘƘŜǊ ŀǊǝŎƭŜǎ ǎƘƻǿŜŘ ǘƘŜ ǇǊƻǳŘ ōǳƛƭŘŜǊǎ ƻŦ ƘƻƳŜƳŀŘŜ 
ǘŜƭŜǎŎƻǇŜǎ ŀǘ ƎŀǘƘŜǊƛƴƎǎ ǎǳŎƘ ŀǎ {ǘŜƭƭŀŦŀƴŜΦ  ό5ŀǾƛŘ [ŜǾȅ ōǳƛƭǘ ŀ 
ǘŜƭŜǎŎƻǇŜ ǘƘŀǘ ǘŀƭƪŜŘΗύ 

 

!ƴƻǘƘŜǊ ŀƳǳǎƛƴƎ ŀƴŜŎŘƻǘŜΣ ŀōƻǳǘ ŀǎǘǊƻƴƻƳƛŎŀƭ ƴƻƳŜƴŎƭŀǘǳǊŜΥ 
ά!ǎǘǊƻƴƻƳŜǊǎ Ŏŀƴ ƎŜǘ ŘƻǿƴǊƛƎƘǘ ƘȅǎǘŜǊƛŎŀƭ ŀōƻǳǘ ƴŀƳƛƴƎ ŀ aŀǊπ
ǝŀƴ ŎǊŀǘŜǊ ƻǊ ŀ ƭǳƴŀǊ ǎŜŀΦ  hƊŜƴ ƛǘ ŎŜƴǘŜǊǎ ŀǊƻǳƴŘ ǘƘŜ ǊǳƭŜǎΦ  CƻǊ 
ŜȄŀƳǇƭŜΣ ƛǘϥǎ ōŜŜƴ ǘǊŀŘƛǝƻƴŀƭ ǘƻ ƴŀƳŜ ƭǳƴŀǊ ƳŀǊƛŀ ŦƻǊ ǇƘƛƭƻǎƻǇƘƛπ
Ŏŀƭ ǎǘŀǘŜǎ ƻŦ ƴŀǘǳǊŜ ƻǊ ǎǘŀǘŜǎ ƻŦ ƳƛƴŘ ς ƭƛƪŜ ǘƘŜ {Ŝŀ ƻŦ ¢ǊŀƴǉǳƛƭƛǘȅΦ  
.ǳǘ ǘƘŜ {ƻǾƛŜǘ ŘŜƭŜƎŀǘŜǎ ǘƻ ǘƘŜ LƴǘŜǊƴŀǝƻƴŀƭ !ǎǘǊƻƴƻƳƛŎŀƭ ¦ƴƛƻƴ 
ǎǳƎƎŜǎǘŜŘ ƴŀƳƛƴƎ ŀ ƳŀǊŜ ƻƴ ǘƘŜ ŦŀǊ ǎƛŘŜ ƻŦ ǘƘŜ Ƴƻƻƴ ǘƘŜ {Ŝŀ ƻŦ 
aƻǎŎƻǿΦ  hǘƘŜǊ ŘŜƭŜƎŀǘŜǎ ƻōƧŜŎǘŜŘΦ  ¢Ƙŀǘ ŘƛŘƴϥǘ Ŭǘ ǘƘŜ ǊǳƭŜǎΗ  .ǳǘ 
ǘƘŜƴ ŀ wǳǎǎƛŀƴ ŘŜƭŜƎŀǘŜ ǎǘƻƻŘ ǳǇ ǘƻ ŘŜŎƭŀǊŜ ǘƘŀǘ aƻǎŎƻǿ ƛǎ ŀ ǎǘŀǘŜ 
ƻŦ ƳƛƴŘΗ  ¢ƘŜ ŘŜƭŜƎŀǘŜǎ ƭŀǳƎƘŜŘ ǳǇǊƻŀǊƛƻǳǎƭȅ ς ŀƴŘ ǘƘŜ ƴŀƳŜ ǿŀǎ 
ǇŀǎǎŜŘΦέ  

 

hƘΣ ȅŜǎΥ !ŘǾŜǊǝǎŜƳŜƴǘǎΗ   /ƻƳǇŀƴƛŜǎ ƻũŜǊƛƴƎ ǘƘŜƛǊ ǿŀǊŜǎ ƛƴŎƭǳŘπ
ŜŘ vǳŜǎǘŀǊΣ aŜŀŘŜΣ /ŜƭŜǎǘǊƻƴ όǿƘƻ Ŏŀƴ ŦƻǊƎŜǘ ǘƘƻǎŜ ōŜŀǳǝŦǳƭ 
ƻǊŀƴƎŜ ǘŜƭŜǎŎƻǇŜǎΚύΣ 5ȅƴŀƳŀȄΣ 9ŘƳǳƴŘ {ŎƛŜƴǝŬŎΣ ŀƳƻƴƎ ƻǘƘŜǊǎΦ  
όwŜƳŜƳōŜǊ άŎƭŀǎǎƛŬŜŘ ŀŘǎέΚύ   

 

²ƛǘƘ ǎƻ Ƴŀƴȅ ƎǊŜŀǘ ŀǊǝŎƭŜǎ ŎǊŀƳƳŜŘ ƛƴǘƻ Ƨǳǎǘ ǘǿƻ ŘƻȊŜƴ ƛǎǎǳŜǎΣ 
ŀƴŘ ǿƛǘƘ ǎƻ ƳǳŎƘ ƎƻƛƴƎ ŦƻǊ ƛǘΣ ǿƘȅ ƛǎƴϥǘ {ǘŀǊ ϧ {ƪȅ ǎǝƭƭ ŀǊƻǳƴŘΚ  
²Ƙŀǘ ƘŀǇǇŜƴŜŘ ǘƻ ƛǘΚ  ²ŜƭƭΣ ŀ ƭƛǧƭŜ ƻƴ-ƭƛƴŜ ǊŜǎŜŀǊŎƘ ǊŜǾŜŀƭŜŘ ǘƘŀǘ 
ǘƘŜ ǇǳōƭƛǎƘŜǊ ƭŜƊ ǘƘŜ ŎƻǳƴǘǊȅ ǎǳŘŘŜƴƭȅΣ ǿƛǘƘ ǘƘŜ ƳŀƎŀȊƛƴŜϥǎ Ƴƻƴπ
Ŝȅ ŀƴŘ Ƙƛǎ ǎŜŎǊŜǘŀǊȅΦ  ! ǊŜŀƭ ǎƘŀƳŜΦ  {ƘŀƪŜǎǇŜŀǊŜ ǿŀǎ ǊƛƎƘǘΥ ά¢ƘŜ 
ŦŀǳƭǘΣ ŘŜŀǊ .ǊǳǘǳǎΣ ƛǎ ƴƻǘ ƛƴ ƻǳǊ ǎǘŀǊǎΣ ōǳǘ ƛƴ ƻǳǊǎŜƭǾŜǎΦέ   

 

 

 

ό.ƻƻƪ wŜǾƛŜǿτ/ƻƴǝƴǳŜŘ ŦǊƻƳ ǇŀƎŜ сύ 
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Aug 03  15:26  Spica 4.6°S of Moon  

    03  22:58  Mercury 0.6°N of Regulus  

    05  05:06  FIRST QUARTER MOON  

    05  14:30  Moon at Descending Node  

    07  02:29  Antares 2.8°S of Moon  

    10  11:14  Moon at Perigee: 359830 km  

    11  19:36  FULL MOON  

    11  21:55  Saturn 3.9°N of Moon  

    12  19     Perseid Meteor Shower  

    14  11     Saturn at Opposition  

    15  03:37  Jupiter 1.9°N of Moon  

    18  04:59  Moon at Ascending Node  

    18  22:36  LAST QUARTER MOON  

    19  04:32  Pleiades 3.1°N of Moon  

    19  06:16  Mars 2.7°S of Moon  

    22  15:53  Moon at Apogee: 405419 km  

    23  15     Mercury at Aphelion  

    23  18:17  Pollux 2.1°N of Moon  

    25  14:58  Venus 4.3°S of Moon  

    27  02:17  NEW MOON  

    27  10     Mercury at Greatest Elong: 27.3°E  

    30  20:59  Spica 4.4°S of Moon  

 

http://eclipse.gsfc.nasa.gov/SKYCAL/SKYCAL.html
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Covering 598.4 square degrees and hence 1.451% of the sky, Cassiopeia ranks 25th of the 88 constellations in area.[11] It is bor-
dered by Cepheus to the north and west, Andromeda to the south and west, Perseus to the southeast and Camelopardalis to the 
east, and also shares a short border with Lacerta to the west. 

The three-letter abbreviation for the constellation, as adopted by the International Astronomical Union in 1922, is "Cas".[12] The 
official constellation boundaries, as set by Belgian astronomer Eug¯ne Delporte in 1930,[b] are defined by a polygon of 30 seg-
ments. In the equatorial coordinate system, the right ascension coordinates of these borders lie be-
tween 00h 27m 03s and 23h 41m 06s, while the declination coordinates are between 77.69Á and 46.68Á.[3] Its position in the Northern 
Celestial Hemisphere means that the whole constellation is visible to observers north of 12ÁS.[11][c] High in the northern sky, it is 
circumpolar (that is, it never sets in the night sky) to viewers in the British Isles, Canada and the northern United States.[14] 

Deep-sky objects 

A rich section of the Milky Way runs through Cassiopeia, stretching from Perseus towards Cygnus, and it contains a number of open clusters, 
young luminous galactic disc stars, and nebulae. 

The Heart Nebula and the Soul Nebula are two neighboring emission nebulae about 7,500 light-years away. 

Two Messier objects, M52 (NGC 7654) and M103 (NGC 581), are located in Cassiopeia; both are open clusters. M52, once described as a 
"kidney-shaped" cluster, contains approximately 100 stars and is 4600 light-years from Earth.[35] Its most prominent member is an orange-hued 
star of magnitude 8.0 near the cluster's edge. M103 is far poorer than M52, with only about 25 stars included. It is also more distant, between 8000 
and 9500 light-years from Earth.[36] Its most prominent member is actually a closer, superimposed double star; it consists of a 7th-magnitude pri-
mary and 10th-magnitude secondary.[23] 

The other prominent open clusters in Cassiopeia are NGC 457 and NGC 663, both of which have about 80 stars. NGC 457 is looser, and its 
brightest member is Phi Cassiopeiae, a white-hued supergiant star of magnitude 5.0. However, it is uncertain whether Phi Cassiopeiae is part of 
the open cluster or not.[37] The stars of NGC 457, arrayed in chains, are approximately 10,000 light-years from Earth. NGC 663 is both closer, at 
8200 light-years from Earth, and larger, at 0.25 degrees in diameter.[23] 

There are two supernova remnants in Cassiopeia. The first, designated 3C 10 or just Tycho's Supernova Remnant, is the aftermath of the super-
nova called Tycho's Star. It was observed in 1572 by Tycho Brahe and now exists as a bright object in the radio spectrum.[23] Within the 'W' aster-
ism formed by Cassiopeia's five major stars lies Cassiopeia A (Cas A). It is the remnant of a supernova that took place approximately 300 years 
ago (as observed now from Earth; it is 10,000 light-years away),[38] and has the distinction of being the strongest radio source observable outside 
the Solar System. It was perhaps observed as a faint star in 1680 by John Flamsteed. It was also the subject of the first image returned by 
the Chandra X-Ray Observatory in the late 1990s. The shell of matter expelled from the star is moving at 4,000 kilometres (2,500 mi) per second; 
it has a temperature of 30,000 kelvins on average.[38] 

NGC 457 is another open cluster in Cassiopeia, also called the E.T. Cluster, the Owl Cluster, and Caldwell 13. The cluster was discovered in 1787 
by William Herschel. It has an overall magnitude of 6.4 and is approximately 10,000 light-years from Earth, lying in the Perseus arm of the Milky 
Way. However, its most prominent member, the double star Phi Cassiopeiae, is far closer ï between 1000 and 4000 light-years away. NGC 457 is 
fairly rich; it is a Shapley class e and Trumpler class I 3 r cluster. It is concentrated towards its center and detached from the star field. It contains 
more than 100 stars, which vary widely in brightness.[39] 

Two members of the Local Group of galaxies are in Cassiopeia. NGC 185 is a magnitude 9.2 elliptical galaxy of type E0, 2 million light-years 
away. Slightly dimmer and more distant NGC 147 is a magnitude 9.3 elliptical galaxy, like NGC 185 it is an elliptical of type E0; it is 2.3 million light
-years from Earth. Though they do not appear in Andromeda, both dwarf galaxies are gravitationally bound to the far larger Andromeda Galaxy.[40] 

IC 10 is an irregular galaxy that is the closest known starburst galaxy and the only one in the Local Group of galaxies.[41] 

Cassiopeia also contains part of the closest galaxy group to our Local Group, the IC 342/Maffei Group. The galaxies Maffei 1 and Maffei 2 are 
located just to the south of the Heart and Soul Nebula. As a result of this location in the Zone of Avoidance, both are surprisingly faint despite both 
being within 10 million light-years away (Maffei 2 is below the range of most amateur telescopes).[42]

 

/ƻƴǎǘŜƭƭŀǘƛƻƴ ƻŦ ¢ƘŜ aƻƴǘƘ 

/ŀǎǎƛƻǇŜƛŀ 
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Mythology 
The constellation is named after Cassiopeia, the queen of Aethiopia. Cassiopeia was the wife of King Cepheus of Aethiopia[4] and 
mother of Princess Andromeda. Cepheus and Cassiopeia were placed next to each other among the stars, along with Androme-
da. She was placed in the sky as a punishment after enraging Poseidon with the boast that her daughter Andromeda was more 
beautiful than the Nereids or, alternatively, that she herself was more beautiful than the sea nymphs.[5] She was forced to wheel 
around the North Celestial Pole on her throne, spending half of her time clinging to it so she does not fall off, and Poseidon de-
creed that Andromeda should be bound to a rock as prey for the monster Cetus. Andromeda was then rescued by the hero Per-
seus, whom she later married.[6][7] 

Cassiopeia has been variously portrayed throughout her history as a constellation. In Persia, she was drawn by al-Sufi as a queen 
holding a staff with a crescent moon in her right hand, wearing a crown, as well as a two-humped camel. In France, she was por-

trayed as having a marble throne and a palm leaf in her left hand, holding her robe in her right hand. This depiction is 
from Augustin Royer's 1679 atlas.

[6]
 

https://en.wikipedia.org/wiki/Aethiopia
https://en.wikipedia.org/wiki/Cepheus,_King_of_Aethiopia
https://en.wikipedia.org/wiki/Cassiopeia_(constellation)#cite_note-EB1911-5
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https://en.wikipedia.org/wiki/Cassiopeia_(constellation)#cite_note-6
https://en.wikipedia.org/wiki/North_Celestial_Pole
https://en.wikipedia.org/wiki/Cetus
https://en.wikipedia.org/wiki/Perseus
https://en.wikipedia.org/wiki/Perseus
https://en.wikipedia.org/wiki/Cassiopeia_(constellation)#cite_note-staal-7
https://en.wikipedia.org/wiki/Cassiopeia_(constellation)#cite_note-chen-8
https://en.wikipedia.org/wiki/Al-Sufi
https://en.wikipedia.org/wiki/Hilal_(crescent_moon)
https://en.wikipedia.org/wiki/Augustin_Royer
https://en.wikipedia.org/wiki/Cassiopeia_(constellation)#cite_note-staal-7
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Al Observing Club Highlight Of The 

Month 

LƴǘǊƻŘǳŎǝƻƴ  

The Universe Sampler Observing Program is a unique Observing Program designed specifically for the beginning 
observer. It is designed to expose the beginner to a sample of the many different types of objects that the Universe 
has to offer for our observing enjoyment. It is designed to help the new observer learn his or her way around the sky 
and to teach some of the basics of astronomy. It offers an alternate naked-eye list of deep sky objects for those who 
are interested in astronomy but shy away because they do not have a telescope or binoculars. 

The Universe Sampler Observing Program will take you on an exciting journey through the heavens. You will meet 

many of the brightest stars, learn their names and the constellations in which they are found. You will visit our moon 

and some of the planets that share our solar system. You will greet at least one of the comets that leave the outer 

reaches of the solar system to visit the neighborhood of the sun. You will become acquainted with double stars, vari-

able stars, star clusters, nebulae and galaxies. 

Once you have completed the Universe Sampler Observing Program, you should be well acquainted with the night 
sky and be able to find your way among the stars with no problem. You should be in a position to know what type of 
objects interest you most and be ready to continue your observing with one or more of the Astronomical League's 
other Observing Programs, e.g., the Messier Observing Program, the Double Star Observing Program, the Lunar 
Observing Programs, etc. 

The titles of the lessons are: 

¶ Basic Sky Movement 

¶ How to Find North in the Sky 

¶ Star Charts and Constellation Patterns 

¶ Angular Measures and Distance 

¶ Stating the Location of Objects in the Sky 

¶ Star-Hopping 

¶ Eyepiece Field Orientation 

¶ Recording Your Observations 

¶ The Art of Seeing 

¶ The Moon 

¶ Variable Stars 

¶ The Sun 

Universe Sampler Observing Program 

hōǎŜǊǾƛƴƎ 9ȄǇŜǊƛŜƴŎŜ [9±9[ 
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Requirements and Rules   
This certification is available to members of the Astronomical League, either through their local astronomical 
society or as members at large.  If you are not a member and would like to become one, check with your local 
astronomical society, search for a local society on the Astronomical League Website (click here), or join as a 
member at large (click here). 

The Astronomical League offers special recognition in the form of a Universe Sampler Observing Program cer-

tificate and pin for those that have completed either the "naked eye" or the "telescope" path. You may complete 

both programs and get two certificates (but only one pin). To obtain a certification you must observe the follow-

ing rules: 

¶ Use of setting circles, computer driven telescopes (except for track-
ing purposes only) or any electronic device used to locate objects 
is NOT allowed. The purpose of the Universe Sampler Observing 
Program is to help the beginner learn his or her way around the sky. 
Use of the devices mentioned above would defeat the purpose of the 
program. Instead, use the star-hop method to locate objects. Refer 
to the lesson on star-hopping. 

¶ You must complete Object List I as naked-eye observations.  You 
must also complete either Object List II as telescopic/binocular ob-
servations or Object List III as naked-eye observations. 

¶ You must keep a log of your observations stating the object number 
or name, date and time (local or UT), location (latitude and longi-
tude), sky conditions (seeing and transparency), size of instrument 
and magnification (or naked-eye observation), and your description of the object. 

¶ You may copy the log sheets in the back of the manual for your use. 

Universe Sampler Observing Program 

hōǎŜǊǾƛƴƎ 9ȄǇŜǊƛŜƴŎŜ [9±9[ 
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https://www.astroleague.org/astronomy-clubs-usa-state
https://www.astroleague.org/al/general/memblarg.html
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Submitting for Certification 

The Universe Sampler Observing Program is designed spe-
cifically as a teaching aid for the beginning observer. Due to 
the program's design and purpose, the object lists are not 
available separate from the manual. You can order the man-
ual from Astronomical League Sales. 

Upon completion of the Observing Program, submit your log 
sheets to an officer or appointed person from your club for 
verification. A letter or email from that person should be sent 
to the Universe Sampler Obsering Program Coordinator requesting your certificate and pin. Members at Large 
should submit copies of log sheets to the Coordinator since originals will not be returned unless you supply a 
postage paid return envelope.  

Be sure to include your name, mailing address, email address, phone number, society affiliation, and to whom 
the certification should be sent. 

Upon verification of your submission and of your active membership in the Astronomical League, your recogni-
tion (certificate, pin, etc.) will be sent to you or to the awards coordinator for your society, as you speci-
fied.  Your name will also appear in an upcoming issue of the Reflector magazine and in the Astronomical 
Leagueôs on-line database.  Congratulations.  Good luck with your next observing challenge. 

Universe Sampler Observding Program Coordinator: 

Amelia Goldberg 
5115 Stillbrooke Drive 
Houston, TX  77035 
(713) 385-8917 
E-mail: SGoldberg124@comcast.net 

Links: 

Find Your Observing Program Award 

Universe Sampler Observing Program 

hōǎŜǊǾƛƴƎ 9ȄǇŜǊƛŜƴŎŜ [9±9[ 
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https://www.astroleague.org/store
https://www.astroleague.org/al/obsclubs/univsamp/univsampPin.html
mailto:SGoldberg124@comcast.net
https://www.astroleague.org/award/search
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5ŀǘŀ {ƻǳǊŎŜΥ IŜŀǾŜƴǎ !ōƻǾŜ 

bh¢9Υ bh ōǊƛƎƘǘ L{{ ǇŀǎǎŜǎ ǾƛǎƛōƭŜ ƛƴ ǘƘŜ 5C² ŀǊŜŀΣ ŦƻǊ ŘŀǘŜǎ ƴƻǘ ƭƛǎǘŜŘΦ 

Date Bright-
ness 

Start Highest point End Pass type 

(mag) Time Alt. Az. Time Alt. Az. Time Alt. Az. 
01 Aug -3.5 21:41:37 10Á NW 21:44:54 57Á NE 21:46:02 35Á ESE visible 

02 Aug -2.5 20:53:18 10Á NNW 20:56:17 30Á NE 20:59:16 10Á ESE visible 

02 Aug -1.5 22:30:26 10Á W 22:32:23 18Á WSW 22:32:23 18Á WSW visible 

03 Aug -2.6 21:41:18 10Á WNW 21:44:24 36Á SW 21:45:55 23Á S visible 

04 Aug -3.7 20:52:33 10Á NW 20:55:53 78Á SW 20:59:11 10Á SE visible 

05 Aug -0.9 21:42:50 10Á WSW 21:43:39 11Á SW 21:44:28 10Á SW visible 

06 Aug -1.5 20:52:38 10Á WNW 20:55:13 21Á SW 20:57:46 10Á S visible 

18 Aug -0.6 06:15:54 10Á SE 06:16:20 10Á SE 06:16:44 10Á ESE visible 

20 Aug -2.3 06:12:13 10Á SSW 06:15:16 34Á SE 06:18:21 10Á ENE visible 

21 Aug -1.4 05:25:09 14Á SSE 05:26:40 18Á SE 05:29:00 10Á E visible 

22 Aug -3.6 06:11:41 14Á WSW 06:14:23 61Á NW 06:17:42 10Á NE visible 

23 Aug -3.6 05:25:13 56Á S 05:25:39 64Á SE 05:28:57 10Á NE visible 

24 Aug -1.1 04:38:40 19Á E 04:38:40 19Á E 04:39:57 10Á ENE visible 

24 Aug -2.0 06:11:34 12Á W 06:13:42 21Á NW 06:16:19 10Á NNE visible 

25 Aug -2.8 05:24:55 35Á NW 05:24:55 35Á NW 05:27:56 10Á NNE visible 

26 Aug -1.1 04:38:12 19Á NE 04:38:12 19Á NE 04:39:19 10Á NE visible 

27 Aug -1.4 05:24:18 14Á NNW 05:24:18 14Á NNW 05:26:07 10Á N visible 

28 Aug -0.7 04:37:28 13Á NNE 04:37:28 13Á NNE 04:37:56 10Á NNE visible 

            

            

            

            

            

            

            

            

            

http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59793.1145238889&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59794.0807591918&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59794.1474987348&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59795.1141679918&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59796.0804759883&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59797.1136487904&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59798.0800163003&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59809.4696761708&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59811.4689457347&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59812.4351936606&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59813.4683325196&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59814.4344855589&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59815.4018581294&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59815.4678486731&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59816.4339767396&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59817.4015356214&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59818.4335500517&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59819.40102514&type=V
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