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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 
¸ŀƘƻƻΗ ŜDǊƻǳǇ όƳŜƳōŜǊǎ ƻƴƭȅύΥ ƘǧǇΥκκǝƴȅǳǊƭΦŎƻƳκтǉǳрǾƪƴ 

hŶŎŜǊǎ όнлму-нлнлύΥ  
tǊŜǎƛŘŜƴǘ ς /ƘǊƛǎ aƭƻŘƴƛŎƪƛ Σ ǇǊŜǎƛŘŜƴǘϪŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳ 
±ƛŎŜ tǊŜǎƛŘŜƴǘ ς 9Ř Dƛƭƭ Σ ǾƛŎŜǇǊŜǎϪŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳ 
¢ǊŜǎ ς WƻƘƴ DƛǊƻƳƛƴƛ Σ ǎŜŎΦǘǊŜǎϪŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳ 

{ŜŎǊŜǘŀǊȅτtŀƳ YƭƛŎƘΣ ǎŜŎΦǘǊŜǎϪŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳ 

.ƻŀǊŘ aŜƳōŜǊǎΥ 
нлму-нлнл 
§ tƘƛƭ {ǘŀƎŜ  
§ wƻōƛƴ tƻƴŘ  
§ aƛŎƘŜƭƭŜ ¢ƘŜƛǎŜƴ 
§ [ŀǊǊȅ .ŀǊƪŜǊ  
 
 
 
 
 
 
 
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 όƛƴ ŎŀƳƻ-ǇŀƛƴǘŜŘ ǎǘƻǊŀƎŜ ǎƘŜŘΦ LƴǎƛŘŜ ǘƘŜ ŘƻƻǊ ƻƴ ǘƘŜ ƭŜƊ-
ƘŀƴŘ ǎƛŘŜύ 

¶ [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:  

aум 
tƘƻǘƻ ŎƻƴǘǊƛōǳǘŜŘ ōȅ  

5ŀǾƛŘ /ƻȄ 

¢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 /ƻƴǘǊƛōǳǘƻǊǎΥ  

tŀƳ YƭƛŎƘ 

aŀǘǘ aŎ/ǳƭƭŀǊ 
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{ŜŜ ƻǳǊ Ŧǳƭƭ C²!{ 9ǾŜƴǘ /ŀƭŜƴŘŀǊ ŀǘΥ  

ƘǧǇΥκκǿǿǿΦŦƻǊǘǿƻǊǘƘŀǎǘǊƻΦŎƻƳκƳŜŜǝƴƎǎΦƘǘƳƭ   

ŦƻǊ ǘƘŜ ƭŀǘŜǎǘ ǳǇŘŀǘŜǎ ƻƴ ǿƘŀǘ ƻǳǊ Ŏƭǳō Ƙŀǎ ǎŎƘŜŘǳƭŜŘ 

FQE 

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       

       

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

aƻƻƴ !ǇƻƎŜŜ  

FMA 

FWAS 

Monthly 

Meeting 

Starts @ 7pm 

LQC 

aƻƻƴ tŜǊƛƎŜŜ  

 M a r c h  2 0 2 0  

FQC 

FWAS 

Monthly 

APSIG 

Meeting 

Starts @ 7pm 

FWAS 

Board  

Meeting 

NMD 

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.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.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
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Tandy Hills Prairie Sky/Star Party: Astron-
o m yeCo m m u n i t y  En g a g em en t  

 
After many years at the Fort Worth Mu-
seum of Science & History, the well -
attended, monthly public star parties 
presented by the  Fort Worth Astronomi-
cal Society (FWAS)  have moved to Tandy 
Hills Natural Area.  
 
Established in 1949, FWAS is one of the 
first adult amateur astronomy clubs 
formed in the country and one of the 
largest with more than 200 active mem-
bers.  

Members will have several telescopes set 
up at Tandy Hills for viewing the night 
sky.  

Free & open to the public. All ages wel-
come.  Family/kid -friendly - No dogs - Cool-
ers welcome - Steel City Pops will be on 
hand  
More details at the NASA website:  https://
nightsky. jpl.nasa.gov/event -view.cfm?
Event_ID=76024  
 
Star party Etiquette:  http://www.fortworthastro.com/etiquette.html  

WHEN:   Always consult the below site for date changes due to weather.  
 
http://www.tandyhills.org/events/prairie -sky -star -party  

http://www.fortworthastro.com/
http://www.fortworthastro.com/
https://nightsky.jpl.nasa.gov/event-view.cfm?Event_ID=76024
https://nightsky.jpl.nasa.gov/event-view.cfm?Event_ID=76024
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


 

 

9ǉǳƛǇƳŜƴǘ wŜǾƛŜǿ 
 ¢ƘŜ ²ƛƭƭƛŀƴ hǇǝŎǎ ϦwŜŘ/ŀǘϦ  

¢ƘŜ ²h wŜŘ/ŀǘ рмƳƳ ƛǎ ŀ ǘŜƭŜǎŎƻǇŜ ōȅ ƴƛƎƘǘ ŀƴŘ ŀ ǘŜƭŜǇƘƻǘƻ ƭŜƴǎ ōȅ ŘŀȅΣ 5ǳǊƛƴƎ ǘƘŜ ŘŀȅǝƳŜΣ ǘƘŜ ƭŜƴǎ 

Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ƭŀƴŘǎŎŀǇŜ ǿƻǊƪ ŜǘŎΣ ōȅ ƴƛƎƘǘ ǘƘŜ ƭŜƴǎ Ŏŀƴ ȅƛŜƭŘ ǎǇŜŎǘŀŎǳƭŀǊ ǊŜǎǳƭǘǎ ōȅ ǳǎƛƴƎ ŀ 5{[w ōƻŘȅ 

ƻǊ ŀ ŘŜŘƛŎŀǘŜŘ ŀǎǘǊƻ ŎŀƳŜǊŀΣ ¢ƘŜ ²h wŜŘ/ŀǘ ƛǎ рмƳƳ ƛƴ ŘƛŀƳŜǘŜǊΣ ŦƻŎŀƭ ƭŜƴƎǘƘ ƻŦ нрлƳƳ CκпΦфΣ  

²ŜƛƎƘƛƴƎ ƛƴ ŀǘ о ǇƻƛƴŘǎ ƛǘΩǎ ǎƳŀƭƭ ŜƴƻǳƎƘ ǘƻ Ǉǳǘ ƛƴ ŀ ōŀŎƪǇŀŎƪ ŦƻǊ ŀ ƘƛƪƛƴƎ ƻǊ ŎŀƳǇƛƴƎΣ Lǘ ƛǎ ŀ ǉǳŀŘǊǳπ

ǇƭŜǧŜ ǊŜŦǊŀŎǘƻǊ ǳǎƛƴƎ ǘƘŜ tŜǘȊǾŀƭ ŘŜǎƛƎƴΣ ǿƘƛŎƘ Ŏƻƴǎƛǎǘǎ ƻŦ п ŜƭŜƳŜƴǘǎ ƛƴ о ƎǊƻǳǇǎΦ Lǘ tǊƻŘǳŎŜǎ ŀ Ŧǳƭƭ 

ŦǊŀƳŜ ƅŀǘ ŬŜƭŘ ǿƛǘƘ ŀƴ ƛƳŀƎŜ ŎƛǊŎƭŜ ƻŦ ппƳƳΣ ¢ƘŜ wŜŘ/ŀǘ ŎƻƳŜǎ ǿƛǘƘ ŀ ǾŜǊȅ ǎƳƻƻǘƘ ƘŜƭƛŎŀƭ ŦƻŎǳǎŜǊ 

ǘƘŀǘ ƛǎ ǾŜǊȅ ǘƻǳŎƘȅΦ ¢ƘŜ wŜŘ/ŀǘ ŘƻŜǎ ƴƻǘ ƴŜŜŘ ŀƴ ŀǳǘƻ ŦƻŎǳǎŜǊ ǘƻ ƎŜǘ ǘƘŜ Ŧǳƭƭ ǇƻǘŜƴǝŀƭ ƻǳǘ ƻŦ ǘƘƛǎ ŀƳŀȊπ

ƛƴƎ ǊŜŦǊŀŎǘƻǊ ōǳǘ ƻƴŜ ƛǎ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǿǿǿΦŘŜŜǇǎƪȅŘŀŘΦŎƻƳΦ  

¢ƘŜ ŬƴƛǎƘ ƛǎ ŬǊǎǘ ŎƭŀǎǎΣ L ǿƻǳƭŘƴϥǘ ŜȄǇŜŎǘ ŀƴȅǘƘƛƴƎ ƭŜǎǎ ŦǊƻƳ ²ƛƭƭƛŀƳ hǇǝŎǎΣ ǘƘŜ ǊŜŀǊ Ǿƛǎǳŀƭ ōŀŎƪ Ƙŀǎ 

пуƳƳ ǘƘǊŜŀŘǎ ŦƻǊ ŀ ¢-ǊƛƴƎ ŎŀƳŜǊŀ ŀŘŀǇǘŜǊ ŦƻǊ 5{[wϥǎ ŀƴŘ ŦƻǊ ŀǎǘǊƻ ŎŀƳŜǊŀǎ ǿƛǘƘ ŀŎŎŜǎǎƻǊƛŜǎΣ ƭƛƪŜ ŬƭǘŜǊ 

ǿƘŜŜƭ h!D ŜǘŎΣ ǘƘŜ Ǿƛǎǳŀƭ ōŀŎƪ ƛǎ ǘƘǊŜŀŘŜŘ ŦƻǊ нϦ ŬƭǘŜǊǎ ƻŦ ȅƻǳǊ ŎƘƻƛŎŜΣ ¢ƘŜ ƭŜƴǎ ŎŀǇ Ƙŀǎ ŀ ōǳƛƭǘ-ƛƴ 

ōŀƘǝƴƻǾ Ƴŀǎƪ ŦƻǊ ƘŜƭǇƛƴƎ ǘƻ ƻōǘŀƛƴ ōŜǧŜǊ ŦƻŎǳǎΦ {ƛƴŎŜ L ōƻǳƎƘǘ ǘƘƛǎ wŜŘŎŀǘ ƛƴ !ǳƎǳǎǘ ƻŦ нлмфΣ ǘƘƛǎ ƭƛǧƭŜ 

ǊŜŦǊŀŎǘƻǊ Ƙŀǎ !a!½95 ƳŜΣ ǘƘŜ ǇƛŎǘǳǊŜǎ LΩǾŜ ōŜŜƴ ƎŜǩƴƎ ŀǊŜ ōǊŜŀǘƘ ǘŀƪƛƴƎΦ {ǘŀǊǎ ŀǊŜ ƴƻǘ ƻƴƭȅ ǎƘŀǊǇ ƛƴ 

ǘƘŜ ŎŜƴǘŜǊΣ ōǳǘ ǎƘŀǊǇ ŀǎ ǿŜƭƭ ǘƻ ǘƘŜ ǾŜǊȅ ŜŘƎŜ ƻŦ ǘƘŜ ǇƛŎǘǳǊŜΦ L ƘŀǾŜ ŀŘŘŜŘ ŀƴ ŜƭŜŎǘǊƛŎ ŦƻŎǳǎŜǊ ŦǊƻƳ 

5ŜŜǇǎƪȅŘŀŘ ŀƴŘ ƛǘ ǿƻǊƪǎ ƅŀǿƭŜǎǎƭȅ ŦƻǊ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ōŜǎǘ ŦƻŎǳǎΦ L ǳǎŜŘ ǘƘŜ ½ǿƻ !{Lлтмa/ tǊƻ ǿƘƛŎƘ ƛǎ 

ŀƴ !t{-/ ǎƛȊŜ ǎŜƴǎƻǊ ǎƛƳƛƭŀǊ ǘƻ ŀ /ŀƴƻƴ ¢оLΦ LΩǾŜ ŀƭǎƻ ǳǎŜŘ ǘƘŜ ½²h !{Lнфпa/ tǊƻΣ ½²h !{Lмсллaa 

tǊƻ ŀƴŘ ǘƘŜ ½²h !{Lмуоa/ tǊƻΦ ¢ƘŜ муоa/ ŎŀƳŜǊŀ ƛǎ ǘƘŜ ōŜǎǘ ŎŀƳŜǊŀ ŘǳŜ ǘƻ ƛǘΩǎ ǇƛȄŜƭ ǎƛȊŜ ǘƻ ƛƳŀƎŜ 

ǊŀǝƻΣ ƘƻǿŜǾŜǊ L ƭƻǾŜ ǳǎƛƴƎ ǘƘŜ лтмa/ tǊƻ ŘǳŜ ǘƻ ǘƘŜ Ch± ǘƘŜ ŎŀƳŜǊŀ ǇǊƻŘǳŎŜǎ ǿƛǘƘ ǘƘŜ wŜŘ/ŀǘΣ ŀ рȄо 

ŘŜƎǊŜŜ Ch±Φ ¢Ƙƛǎ ǊŜŦǊŀŎǘƻǊ ƛǎ ŦƻǊ ǿƛŘŜ ǎƘƻǘǎ ƻŦ ƭŀǊƎŜ ŎŜƭŜǎǝŀƭ ƻōƧŜŎǘǎΣ ƭƛƪŜ aомΣ {ŀŘǊ ǊŜƎƛƻƴΣ IŜŀǊǘ ϧ 

{ƻǳƭ ƴŜōǳƭŀΣ bD/тллл ǿƛǘƘ L/ рлтл bD/ ннпп ϧ ннсп ŜǘŎΦ ¢Ƙƛǎ ƭƛǧƭŜ ǊŜŦǊŀŎǘƻǊ ǿƻƴϥǘ ōŜ ǾŜǊȅ ƎƻƻŘ ŦƻǊ 

ŎƭƻǎŜ ǳǇǎ ƻŦ ǘƘŜ wƛƴƎ ƴŜōǳƭŀ aртΣ ƻǘƘŜǊ ǎƳŀƭƭ ƻōƧŜŎǘǎΦ  

.ƻǧƻƳ ƭƛƴŜ ƛǎ ǘƘƛǎ ƭƛǧƭŜ ǊŜŦǊŀŎǘƻǊ ǇŜǊŦƻǊƳǎ ŀƳŀȊƛƴƎƭȅ ŀƴŘ LΩǾŜ ƎƻǧŜƴ ǎƻƳŜ ŀƳŀȊƛƴƎ ǊŜǎǳƭǘǎ ǿƛǘƘ ƛǘΦ L 

ƎƛǾŜ ƛǘ н ǘƘǳƳōǎ ǳǇΗΗ  

wƻōŜǊǘ /ŀǊƎƛƭƭ  

 

 

 

 

 

 

 

 

 



 

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

 

L ǊŜŀƭƭȅ ŜƴƧƻȅŜŘ ǘƘƛǎ ƻƴŜΦ  tƻǎǘŎŀǊŘǎ ŦǊƻƳ aŀǊǎ ƛǎ ŀƴ ŜȄŎŜǇπ
ǝƻƴŀƭƭȅ ōŜŀǳǝŦǳƭ ƎŀƭƭŜǊȅ ƻŦ ǘƘŜ ōŜǎǘ ŎƭƻǎŜ-ǳǇ ǇƘƻǘƻƎǊŀǇƘǎ ƻŦ 
ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ ǊŜŘ ǇƭŀƴŜǘΦ  Lǘϥǎ ǿǊƛǧŜƴ ōȅ WƛƳ .ŜƭƭΣ ǘƘŜ 
ǎŎƛŜƴǝǎǘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǊŜŎŜƛǾƛƴƎ ǘƘŜ ǇƘƻǘƻƎǊŀǇƘǎ ŦǊƻƳ ǘƘŜ 
ǎǇŀŎŜ ǇǊƻōŜǎ ǘƘŀǘ ƭŀǳƴŎƘŜŘ ǘƘŜ ǊƻǾŜǊǎ {ǇƛǊƛǘ ŀƴŘ hǇǇƻǊǘǳƴƛπ
ǘȅΣ ǘǿƻ ǿƘŜŜƭŜŘ ǊƻōƻǝŎ ǇǊƻōŜǎ ǘƘŀǘ ƭŀƴŘŜŘ ƻƴ aŀǊǎ ƛƴ нллпΦ     

 

.ƛƭƭ bȅŜ ǿǊƛǘŜǎ ƛƴ ǘƘŜ ōƻƻƪϥǎ ŦƻǊŜǿƻǊŘΥ ά! ƎŜƻƭƻƎƛǎǘ ƻƴ 9ŀǊǘƘ 
ŎŀǊǊƛŜǎ ǘƘǊŜŜ ŜǎǎŜƴǝŀƭ ǘƻƻƭǎ ƻǳǘ ƛƴǘƻ ǘƘŜ ŬŜƭŘΥ ŀ ƘŀƳƳŜǊ ǘƻ 
ǎŜŜ ǿƘŀǘϥǎ ƛƴǎƛŘŜ ǊƻŎƪǎΣ ŀ ǎƳŀƭƭ ƳŀƎƴƛŦȅƛƴƎ ƭŜƴǎ ǘƻ ƭƻƻƪ ŎƭƻǎŜπ
ƭȅ ŀǘ ǘƘŜ ƎǊŀƛƴǎ ŀƴŘ ŎǊȅǎǘŀƭǎ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴǎΣ ŀƴŘ ŀ ǇŀƛǊ ƻŦ 
ōƻƻǘǎ ǎƻ ƘŜ ƻǊ ǎƘŜ Ŏŀƴ ƎŜǘ ŀǊƻǳƴŘ ƛƴ ǊƻŎƪȅ ǘŜǊǊŀƛƴΦ  ²ŜƭƭΣ ƻǳǊ 
{ǇƛǊƛǘ ŀƴŘ hǇǇƻǊǘǳƴƛǘȅ ǊƻǾŜǊǎ ƘŀǾŜ ǘƘŜ ǎŀƳŜ ŜǉǳƛǇƳŜƴǘΦ  
LƴǎǘŜŀŘ ƻŦ ŀ ƘŀƳƳŜǊΣ ǘƘŜȅ ƘŀǾŜ ǎƳŀƭƭ ǊƻŎƪ ƎǊƛƴŘŜǊǎΦ  LƴǎǘŜŀŘ 
ƻŦ ŀ ƘŀƴŘ ƭŜƴǎΣ ǘƘŜȅ ƘŀǾŜ ŎŀƳŜǊŀǎ ŬǧŜŘ ǿƛǘƘ ƳŀƎƴƛŦȅƛƴƎ 
ƭŜƴǎŜǎΦ  !ƴŘ ƛƴǎǘŜŀŘ ƻŦ ƎŜǩƴƎ ƳƻōƛƭŜ ǿƛǘƘ ōƻƻǘǎΣ ǘƘŜȅ ǳǎŜ 
ǘƘŜƛǊ ǿƘŜŜƭǎΦ  .ǳǘ ǘƘŜ ƛŘŜŀ ƛǎ ǘƘŜ ǎŀƳŜΦ  ¢ƻ ƭŜŀǊƴ ŀōƻǳǘ ŀ 
ǇƭŀƴŜǘϥǎ ǇŀǎǘΣ ǿŜ ƭƻƻƪ ŀǘ ǘƘŜ ǊƻŎƪǎΦέ 

 

!ǳǘƘƻǊ WƛƳ .ŜƭƭΣ ǿƘƻ Ƙŀǎ ŀƭǎƻ ǿǊƛǧŜƴ ŀǊǝŎƭŜǎ ŦƻǊ ǘƘŜ ǇƻǇǳƭŀǊ 
ŀƳŀǘŜǳǊ ŀǎǘǊƻƴƻƳȅ ƳŀƎŀȊƛƴŜǎΣ ƛǎ ŀƴ ŀǎǘǊƻƴƻƳȅ ǇǊƻŦŜǎǎƻǊ 
ŀƴŘ ǿŀǎ ƛƴ ŎƘŀǊƎŜ ƻŦ ǘƘŜ Ƴŀƛƴ ǇƘƻǘƻƎǊŀǇƘƛŎ ŎŀƳŜǊŀǎ ŦƻǊ {ǇƛǊπ
ƛǘ ŀƴŘ hǇǇƻǊǘǳƴƛǘȅΦ  IŜ ŜȄǇƭŀƛƴǎ Ƙƻǿ 
ǘƘŜ ŎŀƳŜǊŀǎ ŀƴŘ ŎƻƳǇǳǘŜǊǎ ǿƻǊƪŜŘ 
ƻƴ ōƻŀǊŘ ǘƘŜ ǊƻǾŜǊǎΦ  tƘƻǘƻƎǊŀǇƘǎ 
ƻƴ ŜǾŜǊȅ ǇŀƎŜ ŎƻƳŜ ǿƛǘƘ ƎƻƻŘ ŎŀǇπ
ǝƻƴǎ ŘŜǎŎǊƛōƛƴƎ ǿƘŀǘ ǿŜ ǎŜŜΣ ŀƴŘ 
ǿƘŀǘ ƛǘ ƳŜŀƴǎ ƛƴ ƎŜƻƭƻƎƛŎ ŎƻƴǘŜȄǘΦ  
!ƴ ŜȄǇŜǊƛŜƴŎŜŘ ŀǎǘǊƻǇƘƻǘƻƎǊŀǇƘŜǊ 
ƘƛƳǎŜƭŦΣ ƘŜ ǿŀƭƪǎ ǘƘŜ ǊŜŀŘŜǊ 
ǘƘǊƻǳƎƘ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ŘŜǎƛƎƴΣ ǊŜƳƻǘŜ ǇƘƻǘƻƎπ
ǊŀǇƘȅΣ ŀƴŘ ƛƳŀƎŜ ǇǊƻŎŜǎǎƛƴƎΦ  ¢ƘŜǊŜϥǎ ŀ ƎǊŜŀǘ ŘŜŀƭ ƳƻǊŜ ǘƻ ƛǘ 
ǘƘŀƴ ƳŜŜǘǎ ǘƘŜ ŜȅŜΦ  .Ŝƭƭ ŘŜǎŎǊƛōŜǎ Ƙƻǿ ǘƘŜ ǇƘƻǘƻǎ ǿŜǊŜ 
ǘƘƻǳƎƘǘ ƻǳǘΥ  Iƻǿ ǎƘƻǳƭŘ ŜŀŎƘ ƛƳŀƎŜ ōŜ ǎŜǘ ǳǇΚ  {ƘƻǳƭŘ 
ǎƻƳŜ ǇŀǊǘ ƻŦ ǘƘŜ ǎǇŀŎŜŎǊŀƊ ōŜ ǾƛǎƛōƭŜ ƛƴ ǘƘŜ ǇƛŎǘǳǊŜΣ ŀƭƻƴƎ 
ǿƛǘƘ ǘƘŜ ƭŀƴŘǎŎŀǇŜΚ  LŦ ǎƻΣ Ƙƻǿ ƳǳŎƘΚ  ²ƻǳƭŘ ƛǘ ƘŜƭǇ ƛƴ ǎƛȊŜ 
ŎƻƳǇŀǊƛǎƻƴΚ  hǊ ǿƻǳƭŘ ƛǘ ǎƛƳǇƭȅ ōŜ ŀƴ ŀǊǝǎǝŎ ōŀƭŀƴŎŜΚ  5ƻ 
ǿŜ ǳǎŜ ƴŀǘǳǊŀƭ ƭƛƎƘǘ ƻǊ ŜƴƘŀƴŎƛƴƎ ŬƭǘŜǊǎΚ  tƻǎǘŎŀǊŘǎ ŦǊƻƳ 
aŀǊǎ ǊŜǇǊŜǎŜƴǘǎ ŀǊƻǳƴŘ мрл ƻŦ ǘƘŜ ōŜǎǘ ǇƘƻǘƻǎ ŦǊƻƳ ŀ Ǉƻƻƭ 
ƻŦ мллΣллл ƛƳŀƎŜǎ ŦǊƻƳ ŀƴƻǘƘŜǊ ǇƭŀƴŜǘΦ   

 

9ŀŎƘ ǊƻǾŜǊ ŎŀǊǊƛŜŘ ƴƛƴŜ ǎŜǇŀǊŀǘŜ ŎŀƳŜǊŀǎΦ  ¢ƘŜƛǊ ǘŀǎƪǎ ǊŀƴƎŜŘ 
ŦǊƻƳ ǇŀƴƻǊŀƳŀǎ ƻŦ ǘƘŜ ƘƻǊƛȊƻƴ ǘƻ ƳƛŎǊƻǎŎƻǇƛŎ ŎƭƻǎŜ-ǳǇǎΦ  
{ƻƳŜ ŎŀƳŜǊŀǎ ǇŀƛǊŜŘ ǳǇ ǘƻ ǊŜŎƻǊŘ ǎǘŜǊŜƻ ƛƳŀƎŜǎΦ  {ǇŜŎǘǊƻƳπ
ŜǘŜǊǎ ƳŜŀǎǳǊŜŘ Ŧŀƛƴǘ ƘŜŀǘ ŦǊƻƳ ǊƻŎƪǎ ŀƴŘ ǎƻƛƭΣ ǘƻ ƘŜƭǇ ŘŜǘŜǊπ
ƳƛƴŜ ǘƘŜƛǊ ƳƛƴŜǊŀƭ ŎƻƴǘŜƴǘΦ  5Ǌƛƭƭǎ ŀƴŘ ƎǊƛƴŘŜǊǎ ŘǳƎ ǳƴŘŜǊπ
ƴŜŀǘƘ ǘƘŜ ǎǳǊŦŀŎŜǎΦ  CƻǊ ǘƘŜ ǇƭŀƴŜǘŀǊȅ ƎŜƻƭƻƎƛǎǘǎΣ ƛǘ ǿŀǎ ǘƘŜ 
ƴŜȄǘ ōŜǎǘ ǘƘƛƴƎ ǘƻ ōŜƛƴƎ ǘƘŜǊŜΦ 

 

¢ƘŜ ŀǳǘƘƻǊ ŀƭǎƻ ŘŜǎŎǊƛōŜǎ ƻǘƘŜǊ ǘƻƻƭǎΣ ǎŜƴǎƻǊǎΣ ŀƴŘ ƛƴǎǘǊǳπ
ƳŜƴǘǎ ƻƴ ǘƘŜ ǊƻǾŜǊǎ ŀƴŘ ǘƘŜ ŘƛǎŎƻǾŜǊƛŜǎ ǘƘŜȅ ƳŀŘŜΦ  {ƻ 
ƳǳŎƘ ƛƴŦƻǊƳŀǝƻƴ ǿŀǎ ŀǾŀƛƭŀōƭŜ ǘƘŀǘ ŜƴƎƛƴŜŜǊǎ ƘŀŘ ǘƻ ǇŀǊŎŜƭ 
ƻǳǘ ǾŀƭǳŀōƭŜ ŎƻƳǇǳǘŜǊ ǝƳŜ ǘƻ ŘŜŎƛŘŜ ǿƘŀǘ ǘƻ ŘƻǿƴƭƻŀŘ ǘƻ 
9ŀǊǘƘΣ ŀƴŘ ǿƘŜƴΦ  hŎŎŀǎƛƻƴŀƭƭȅ ǇƘƻǘƻƎǊŀǇƘǎ ƘŀŘ ǘƻ ǘŀƪŜ ŀ 
ǘŜƳǇƻǊŀǊȅ ōŀŎƪ ǎŜŀǘ ǘƻ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ŘŀǘŀΣ ŀƴŘ ƛǘ ŎƻǳƭŘ 
ǘŀƪŜ ƘƻǳǊǎ όǎƻƳŜǝƳŜǎ Řŀȅǎύ ǘƻ ŘƻǿƴƭƻŀŘ ŀ ǇŀǊǝŎǳƭŀǊƭȅ ŘŜπ
ǘŀƛƭŜŘ ǇƘƻǘƻƎǊŀǇƘΦ   

 

aŀǊǎ Ƙŀǎ ǎŜŀǎƻƴǎΣ ǘƻƻΣ ŀƴŘ ŘǳǊƛƴƎ ǘƘŜ ǿƛƴǘŜǊ ǘƘŜ ǊƻǾŜǊǎ ƘŀŘ 
ŦŀǊ ƭŜǎǎ ǎǳƴƭƛƎƘǘ ǘƻ ŎƻƭƭŜŎǘ ŘǳŜ ǘƻ ǘƘŜ {ǳƴ ǎǘŀȅƛƴƎ ŎƭƻǎŜǊ ǘƻ ǘƘŜ 
ƘƻǊƛȊƻƴ ǘƘŀƴ ƛƴ ǎǳƳƳŜǊΦ  ¢ƘŜ ǇƭŀƴŜǘϥǎ ƘƛƎƘƭȅ ŜƭƭƛǇǝŎŀƭ ƻǊōƛǘ 
ŀũŜŎǘŜŘ ǘƘŜ ŎǊŀƊϥǎ ŜƴŜǊƎȅ-ƎŀǘƘŜǊƛƴƎ ƘŀǊŘǿŀǊŜΣ ǘƻƻΣ ǎƛƴŎŜ ŀǘ 
ŀǇƘŜƭƛƻƴ aŀǊǎ ǊŜŎŜƛǾŜǎ пл҈ ƭŜǎǎ ǎǳƴƭƛƎƘǘ ǘƘŀƴ ŀǘ ǇŜǊƛƘŜƭƛƻƴΦ  

¢ƘŜ ŜǾŜǊ-ǇǊŜǎŜƴǘ Řǳǎǘ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ aŀǊǎ ǇǊƻǾŜŘ ǘƻ ōŜ 
ōƻǘƘŜǊǎƻƳŜ ōŜŎŀǳǎŜ ƛǘ ƪŜǇǘ ŎƻǾŜǊƛƴƎ ǳǇ ǘƘŜ ƭŀƴŘŜǊǎϥ ǎƻƭŀǊ 
ŎŜƭƭǎΣ ƎǊŀŘǳŀƭƭȅ ǊƻōōƛƴƎ ǘƘŜ ŎǊŀƊ ƻŦ ǘƘŜƛǊ ƻƴƭȅ ǎƻǳǊŎŜ ƻŦ ŜƭŜŎπ
ǘǊƛŎŀƭ ǇƻǿŜǊΦ  hŎŎŀǎƛƻƴŀƭƭȅ ŀ Ǝǳǎǘ ƻŦ ǿƛƴŘ όǎƻƳŜǝƳŜǎ ŀ Řǳǎǘ 
ŘŜǾƛƭΗύ ǿƻǳƭŘ ǎǿŜŜǇ ŀǿŀȅ ƳǳŎƘ ƻŦ ǘƘŜ ŀŎŎǳƳǳƭŀǘŜŘ Řǳǎǘ ŀƴŘ 
ǘƘŜ ǎŎƛŜƴǝǎǘǎ ǿƻǳƭŘ ŘŜǘŜŎǘ ŀ ƴƻǝŎŜŀōƭŜ ƧǳƳǇ ƛƴ ǘƘŜ ŀƳƻǳƴǘ 
ƻŦ ŀǾŀƛƭŀōƭŜ ǇƻǿŜǊΦ  όbƻǘŜ ǘƻ ŦǳǘǳǊŜ Ƴƛǎǎƛƻƴ ŘŜǎƛƎƴŜǊǎΥ ƛƴπ
ŎƭǳŘŜ ŀ ǊƻōƻǝŎ ōǊǳǎƘ ǘƻ ŀǳǘƻƳŀǝŎŀƭƭȅ ǎǿŜŜǇ Řǳǎǘ ƻũ ǘƘŜ 
ǎƻƭŀǊ ǇŀƴŜƭǎΗύ 

 

¢ƘŜ ǊƻǾŜǊǎ ǿƻǊƪŜŘ ǿŜƭƭΦ  {ƻ ǿŜƭƭΣ ƛƴ 
ŦŀŎǘΣ ǘƘŀǘ ǘƘŜȅ ƭƛǾŜŘ ƭƻƴƎ Ǉŀǎǘ ǘƘŜƛǊ 
ŜȄǇŜŎǘŜŘ ƭƛŦŜǝƳŜǎΦ  ²ƘƛƭŜ ǘƘƛǎ 
ǇǊƻǾŜŘ ǘƻ ōŜ ŀ ǎŎƛŜƴǝŬŎ ōƻƴǳǎΣ ƛǘ 
ŜǾŜƴǘǳŀƭƭȅ ǿŜƛƎƘŜŘ ƘŜŀǾƛƭȅ ƻƴ ǘƘŜ 
ǇŜǊǎƻƴŀƭ ƭƛǾŜǎ ƻŦ ǘƘŜ ǎŎƛŜƴǝǎǘǎ ōŀŎƪ 

ƘƻƳŜΦ  {ƻƳŜƻƴŜ ƘŀŘ ǘƻ ŘǊƛǾŜ ǘƘŜ ƭŀƴŘŜǊǎ ōȅ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭΣ 
ǎƻƳŜƻƴŜ ƘŀŘ ǘƻ ŘŜŎƛŘŜ ǿƘŜƴ ŀƴŘ ǿƘŜǊŜ ǘƘŜȅ ǎƘƻǳƭŘ ƎƻΣ 
ǎƻƳŜƻƴŜ ƘŀŘ ǘƻ ǎƻƭǾŜ ŀƴȅ ǇǊƻōƭŜƳ ŀǘ ŀƴȅ ǝƳŜΦ  ¢ƘŜ Ŏƻƴπ
ǎǘŀƴǘ ǿƻǊƪ ŀƴŘ ƴŜǿ ŘƛǎŎƻǾŜǊƛŜǎ ǿŜǊŜ ƛƴŘŜŜŘ ǘƘǊƛƭƭƛƴƎΣ ōǳǘ ƛǘ 
ǎƭƻǿƭȅ ŀǘŜ ƛƴǘƻ ŜǾŜǊȅƻƴŜϥǎ ǇƘȅǎƛŎŀƭ ǎǘŀǘŜ ŀǘ WŜǘ tǊƻǇǳƭǎƛƻƴ 
[ŀōƻǊŀǘƻǊȅΦ  ¢ƘŜȅ ǊŜŎŜƛǾŜŘ ŀ ƭǳŎƪȅ ōǊŜŀƪ ǿƘŜƴ aŀǊǎ ƳƻǾŜŘ 
ōŜƘƛƴŘ ǘƘŜ {ǳƴ ŦǊƻƳ 9ŀǊǘƘϥǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ ŦƻǊ ŀ ǿƘƛƭŜΣ ǿƘŜƴ 
ƴƻ Řŀǘŀ ǿƻǳƭŘ ōŜ ŦƻǊǘƘŎƻƳƛƴƎΦ  9ŀŎƘ aŀǊǝŀƴ Řŀȅ όŎŀƭƭŜŘ ŀ 
ǎƻƭύ ƛǎ ŀōƻǳǘ пл ƳƛƴǳǘŜǎ ƭƻƴƎŜǊ ǘƘŀƴ ŀƴ 9ŀǊǘƘ ŘŀȅΣ ŀƴŘ ǘƘŜ 
ǎŎƛŜƴǝǎǘǎ ƘŀŘ ǘƻ ŀŘƧǳǎǘ ǘƻ ǘƘŀǘ ǎŎƘŜŘǳƭŜ ŀŎŎƻǊŘƛƴƎƭȅΦ  {ƭƻǿƭȅ 

ό/ƻƴǝƴǳŜŘ ƻƴ ǇŀƎŜ тύ 

-ÅÄÉÁ 2ÅÖÉÅ×Ó 
-ÅÄÉÁ ÒÅÖÉÅ×Ó ÂÙ -ÁÔÔ *Ȣ -Ã#ÕÌÌÁÒȟ &7!3 
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ōǳǘ ǎǳǊŜƭȅΣ ǿƻǊƪ ǎƘƛƊǎ ŘƛŘ ŜȄŀŎǘƭȅ ǘƘŀǘΥ ǎƘƛƊŜŘ ŦǊƻƳ ƳƻǊƴπ
ƛƴƎǎ ǘƻ ŜǾŜƴƛƴƎǎΣ ǘƻ ŀƭƭ-ƴƛƎƘǘŜǊǎΦ  ά.ǳǘ ǘƘŜƴ ǘƘŜǊŜ ŀǊŜ ǘǿƻ 
ǊƻǾŜǊǎΣ ǎŜǇŀǊŀǘŜŘ ōȅ ǘǿŜƭǾŜ aŀǊǎ ǝƳŜ ȊƻƴŜǎ ƻƴ ƻǇǇƻǎƛǘŜ 
ǎƛŘŜǎ ƻŦ ǘƘŜ ǇƭŀƴŜǘΦ  hƴŜ ǿŀƪŜǎ ǳǇ ŀǎ ǘƘŜ ƻǘƘŜǊ ƎƻŜǎ ǘƻ 
ǎƭŜŜǇΦ  {ƻƳŜ ƻŦ ǳǎ ǿŜǊŜ ŜǎǎŜƴǝŀƭƭȅ ǿƻǊƪƛƴƎ ŀƭƭ ǘƘŜ ǝƳŜΦ  
[ƛǾƛƴƎ ƻƴ aŀǊǎ ǝƳŜ ǿŀǎ ŀƴ ƛƴǘŜǊŜǎǝƴƎ ŀƴŘ ǳƴƛǉǳŜ ŜȄǇŜǊƛπ
ƳŜƴǘΦΦΦ ōǳǘ ŘŜǎǇƛǘŜ ǘƘŜ ƻŎŎŀǎƛƻƴŀƭ ŦǳƴΣ ƛǘ ǿŀǎ ƪƛƭƭƛƴƎ ǳǎΦέ 

 

!ƳƻƴƎ ǘƘŜ ŀǎǘǊƻƴƻƳƛŎŀƭ ǘǊŜŀǎǳǊŜǎ ǿŜ ǎŜŜ ŜŎƭƛǇǎŜǎ ƻŦ ǘƘŜ 
{ǳƴ ōȅ ǘƘŜ Ƴƻƻƴǎ 5ŜƛƳƻǎ ŀƴŘ tƘƻōƻǎ όǘƘƻǳƎƘ ƴƻǘ ǾŜǊȅ 
ŎƭŜŀǊƭȅύΤ ǎǘŀǊ ǘǊŀƛƭǎ ǘŀƪŜƴ ŘǳǊƛƴƎ ǝƳŜ ŜȄǇƻǎǳǊŜǎ ƛƴ ǘƘŜ aŀǊπ
ǝŀƴ ƴƛƎƘǘΤ ŀƴŘ ŜǾŜƴ ǎƘƻƻǝƴƎ ǎǘŀǊǎΦ  hƴŜ ƻŦ ǘƘŜ ƛǘŜƳǎ Řƛǎπ
ŎƻǾŜǊŜŘ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ aŀǊǎ ōȅ ǘƘŜ ǊƻǾŜǊǎ ǿŀǎ ŀ ƳŜǘŜƻǊπ
ƛǘŜΗ  {ǇŜŎǘǊƻƳŜǘŜǊǎ ǇǊƻǾŜŘ ǘƘŜ ǊƻŎƪΣ ŀōƻǳǘ ǘƘŜ ǎƛȊŜ ƻŦ ŀ ƭƻŀŦ 
ƻŦ ōǊŜŀŘΣ ŎƻƴǎƛǎǘŜŘ Ƴŀƛƴƭȅ ƻŦ ƛǊƻƴΦ  hŦ ŀƭƭ ǘƘŜ ǇƭŀŎŜǎ ǘƻ ƭŀƴŘΗ  
ά²Ƙŀǘ ŀǊŜ ǘƘŜ ƻŘŘǎΚέ ǎŎƛŜƴǝǎǘǎ ǘƘƻǳƎƘǘΦ   

 

¢ƘŜ ŘŜǘŀƛƭ ƛƴ ǘƘŜ ǇƘƻǘƻƎǊŀǇƘǎ ƛǎ ǎƻ ǊƛŎƘ ǘƘŀǘ ǿŜ Ŏŀƴ ŜǾŜƴ 
ƳŀƪŜ ƻǳǘ ǘƘŜ ǇŀǧŜǊƴǎ ǎǘŀƳǇŜŘ ƛƴǘƻ ǘƘŜ ŘƛǊǘ ōȅ ǘƘŜ ŀƛǊōŀƎǎ 
ǘƘŀǘ Ƙƛǘ ǘƘŜ ƎǊƻǳƴŘ ŘǳǊƛƴƎ ǘƘŜ ƭŀƴŘƛƴƎ ŎǊŀƊϥǎ ōƻǳƴŎƛƴƎ ƻƴǘƻ 
ǘƘŜ ǎǳǊŦŀŎŜΦ   

 

{ǇƛǊƛǘ ŀƴŘ hǇǇƻǊǘǳƴƛǘȅ ǿŜǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ŘǊƛǾŜ ǇŜǊƘŀǇǎ рлл 
ƻǊ слл ƳŜǘŜǊǎ ƻǾŜǊ ǘƘŜƛǊ ŜǎǝƳŀǘŜŘ фл ǎƻƭ ƭƛŦŜǝƳŜǎ ƻƴ aŀǊǎΦ  
{ǇƛǊƛǘ ŜƴŘŜŘ ǳǇ ǊƻƭƭƛƴƎ ƳƻǊŜ ǘƘŀƴ ŦƻǳǊ ƳƛƭŜǎ ƻǾŜǊ ǘƘŜ ǇƭŀƴŜǘΣ 
ŀƴŘ hǇǇƻǊǘǳƴƛǘȅ ǘǊŀǾŜƭŜŘ ŀōƻǳǘ ǎŜǾŜƴ ǝƳŜǎ ǘƘŀǘΦ  Lǘ ǘƻƻƪ 
ƳƻƴǘƘǎ ŦƻǊ ǘƘŜǎŜ ǿƘŜŜƭŜŘ Ǌƻōƻǘǎ ǘƻ ǘǊŀǾŜǊǎŜ Ƨǳǎǘ ŀ ŎƻǳǇƭŜ 
ƻŦ ƳƛƭŜǎΤ ǘƘŜȅ ǿŜǊŜƴϥǘ ǎǇŜŜŘ ŘŜƳƻƴǎΦ  ¢ƘŜ aŀǊǝŀƴ ŜƴǾƛǊƻƴπ
ƳŜƴǘ ƛǎ ōƻƴŜ-ŎƘƛƭƭƛƴƎ ŎƻƭŘΣ ŀƴŘ ǘƘŜ ǿƛǎǇȅ Řǳǎǘ ƎŜǘǎ ƛƴǘƻ ŀƭƭ 
ƳŀƴƴŜǊ ƻŦ ƳŜŎƘŀƴƛŎŀƭ ƛǘŜƳǎΣ ŀƴŘ ƻǾŜǊ ǝƳŜ ǘƘŜ ŎǊŀƊ ǎƛƳǇƭȅ 
ǿƻǊŜ ƻǳǘΦ  hǇǇƻǊǘǳƴƛǘȅ ǿŀǎ ƭŀǎǘ ƘŜŀǊŘ ŦǊƻƳ ƛƴ WǳƴŜ нлмуΣ 
ŀƴŘ {ǇƛǊƛǘ ŎŜŀǎŜŘ ŎƻƴǘŀŎǘ ǿƛǘƘ 9ŀǊǘƘ ƛƴ aŀǊŎƘ нлмлΦ  .ǳǘ 
tƻǎǘŎŀǊŘǎ ŦǊƻƳ aŀǊǎ ǿŀǎ ǇǳōƭƛǎƘŜŘ ǿƘƛƭŜ ōƻǘƘ ǿŜǊŜ ǎǝƭƭ 
ǿƻǊƪƛƴƎΦ  

 

¢ƘŜ ōƻƻƪ ŘŜǎŎǊƛōŜǎ ŀ ƎǊŜŀǘ ŘŜŀƭ ƻŦ ǘƘŜ ǊŜŘ ǇƭŀƴŜǘϥǎ ƎŜƻƭƻƎȅΣ 
ƛƴŎƭǳŘƛƴƎ ŀ ŦŜǿ ǎǳǊǇǊƛǎŜǎΦ  ¢ƘŜ ŎƭƻǎŜ-ǳǇ ŎŀƳŜǊŀǎ ǊŜǾŜŀƭŜŘ 
ǘƘƻǳǎŀƴŘǎ ƻŦ ǝƴȅ ǎǇƘŜǊƛŎŀƭ ǊƻŎƪǎΦ  hǘƘŜǊ ǎŜƴǎƻǊǎ ŘŜǘŜŎǘŜŘ 
ǊƻŎƪǎ ŎǊŜŀǘŜŘ ōȅ ǾƻƭŎŀƴƻŜǎ ƛƴ ǘƘŜ Řƛǎǘŀƴǘ ǇŀǎǘΦ  ά²ƛǘƘƛƴ ŀ 
ŦŜǿ ǿŜŜƪǎ ƻŦ ƭŀƴŘƛƴƎΣ ǿŜ ŦƻǳƴŘ ƪŜȅ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜǊŜ 
ǿŀǎ ƻƴŎŜ ƭƛǉǳƛŘ ǿŀǘŜǊ ƻƴ aŀǊǎ ŀƴŘ ǘƘŀǘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ 
Ƴǳǎǘ ƘŀǾŜ ōŜŜƴ ƳǳŎƘ ƳƻǊŜ 9ŀǊǘƘƭƛƪŜ ŀǘ ǎƻƳŜ Ǉƻƛƴǘ ƛƴ ǘƘŜ 
Řƛǎǘŀƴǘ ǇŀǎǘΦ  ²Ŝ Řƻƴϥǘ ƪƴƻǿ Ƙƻǿ ƳǳŎƘ ǿŀǘŜǊ ǿŀǎ ǘƘŜǊŜΣ ƻǊ 
Ƙƻǿ ŘŜŜǇ ƛǘ ǊŜŀƭƭȅ ǿŀǎΣ ƻǊ ŜȄŀŎǘƭȅ ǿƘŜƴ ƛǘ ǿŀǎ ǘƘŜǊŜΣ ƻǊ ŦƻǊ 
Ƙƻǿ ƭƻƴƎΦ  .ǳǘ ǿŜ ƴƻǿ ƪƴƻǿ ǘƘŀǘ ƛǘ ǿŀǎ ǘƘŜǊŜΣ ŜƛǘƘŜǊ ƻƴ ǘƘŜ 
ǎǳǊŦŀŎŜ ƛƴ ŀ ƭŀƪŜ ƻǊ ǎƘŀƭƭƻǿ ǎŜŀΣ ƻǊ Ƨǳǎǘ ōŜƭƻǿ ǘƘŜ ǎǳǊŦŀŎŜ ƛƴ 
ŜȄǘŜƴǎƛǾŜ ǳƴŘŜǊƎǊƻǳƴŘ ŀǉǳƛŦŜǊǎ ƻǊ ƎǊƻǳƴŘǿŀǘŜǊ ǎȅǎǘŜƳǎΦέ 

 

!ǎ ȅƻǳ Ƴŀȅ ƎǳŜǎǎΣ ƛǘ ǿŀǎ ŀƴ ƛƴŎǊŜŘƛōƭȅ ŘƛŶŎǳƭǘ Ƨƻō ǘƻ ŘŜǎƛƎƴΣ 
ōǳƛƭŘ ŀƴŘ ǘŜǎǘ ŀƭƭ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŦƻǊ ǘƘŜǎŜ ƳƛǎǎƛƻƴǎΦ  .ǳǘ 
ƴƻǘ ƻƴƭȅ ŘƛŘ ƛǘ ǿƻǊƪΣ ƛǘ ǿƻǊƪŜŘ ǾŜǊȅ ǿŜƭƭ ŀƴŘ ŦŀǊ ōŜȅƻƴŘ 
ǘƘŜƛǊ ŘŜǎƛƎƴ ƭƛŦŜǝƳŜǎΦ  .Ŝƭƭ ŘŜǎŎǊƛōŜǎ ǾŀǊƛƻǳǎ ǇǊƻōƭŜƳǎ ǘƘŜ 
ǎŎƛŜƴǝǎǘǎ ŀƴŘ ŜƴƎƛƴŜŜǊǎ ŜƴŎƻǳƴǘŜǊŜŘ ǿƘƛƭŜ ŬƎƘǝƴƎ ǘƘŜ 

ƭŀǳƴŎƘ ŘŜŀŘƭƛƴŜ όǎŜǘ ōȅ ǘƘŜ Ƴƻǝƻƴǎ ƻŦ ǘƘŜ ǇƭŀƴŜǘǎ ǘƘŜƳπ
ǎŜƭǾŜǎύΦ  ²Ŝ ƭŜŀǊƴ Ƙƻǿ ǾŀǊƛƻǳǎ ŎƻƳǇƻƴŜƴǘǎ ǿŜǊŜ ŘŜǎƛƎƴŜŘΣ 
ŎƘƻǎŜƴ ŀƴŘ ǘŜǎǘŜŘΦ  ά²Ŝ ƘŀŘ ǘƻ ōǳƛƭŘ ŀƴŘ ǘŜǎǘ ƳƻǊŜ ǘƘŀƴ пл 
ŘƛũŜǊŜƴǘ ŎŀƳŜǊŀǎ ώǘƘŜ ƅƛƎƘǘ ŎŀƳŜǊŀǎ ŀƴŘ ǎǇŀǊŜǎϐ ƛƴ ƻƴƭȅ ŀ 
ŦŜǿ ƳƻƴǘƘǎΦΦΦ  L ǿŀǎ ǇǊŜǧȅ ƎǊǳƳǇȅ Ƴƻǎǘ ƻŦ ǘƘŜ ǝƳŜΦέ  ¢ƘŜ 
ōƻƻƪ ǎƘƻǿǎ ǎŜǾŜǊŀƭ ŜȄŎŜƭƭŜƴǘ ǇƘƻǘƻƎǊŀǇƘǎ ƻŦ ǘƘŜ ǊƻǾŜǊǎ 
ǳƴŘŜǊ ŎƻƴǎǘǊǳŎǝƻƴΦ   

 

{ƻΦΦΦ ǿƘŜǊŜ Řƻ ȅƻǳ ǿŀƴǘ ǘƘŜǎŜ ŜȄǇŜƴǎƛǾŜ ǇǊƻōŜǎ ǘƻ ƭŀƴŘ ƻƴ 
aŀǊǎΚ  ά¢ƘŜ ǊƻǾŜǊǎ ŀǊŜ ǎƻƭŀǊ-ǇƻǿŜǊŜŘΣ ǎƻ ǿŜ ŎƻǳƭŘƴϥǘ ƭŀƴŘ 
ǘƘŜƳ ƛƴ ǇƭŀŎŜǎ ǘƻƻ ŦŀǊ ŦǊƻƳ ǘƘŜ ŜǉǳŀǘƻǊΣ ǿƘŜǊŜ ǘƘŜ {ǳƴ ƛǎ 
ƭƻǿŜǊ ƛƴ ǘƘŜ ǎƪȅ ŀƴŘ ǘƘŜ ǇƻǿŜǊ ƭŜǾŜƭǎ ǿƻǳƭŘ ōŜ ǘƻƻ ƭƻǿΦ  
¢ƘŜ ƭŀƴŘƛƴƎ ǎȅǎǘŜƳ ǊŜƭƛŜŘ ƻƴ ŀ ǇŀǊŀŎƘǳǘŜ ǘƻ ƘŜƭǇ ǎƭƻǿ ǳǎ 
ŘƻǿƴΣ ǎƻ ǿŜ ŎƻǳƭŘƴϥǘ ƭŀƴŘ ŀōƻǾŜ ŀ ŎŜǊǘŀƛƴ ŜƭŜǾŀǝƻƴ ōŜπ
ŎŀǳǎŜ ǘƘŜǊŜ ǿƻǳƭŘƴϥǘ ōŜ ŜƴƻǳƎƘ aŀǊǝŀƴ ŀƛǊ ŦƻǊ ǘƘŜ ǇŀǊŀπ
ŎƘǳǘŜ ǘƻ ǎƭƻǿ ǘƘŜ ƭŀƴŘŜǊ ōŜŦƻǊŜ ƛǘ ǊŜŀŎƘŜŘ ǘƘŜ ǎǳǊŦŀŎŜΦ  ¢ƘŜ 
ǇŀǊŀŎƘǳǘŜ-ŀƴŘ-ŀƛǊōŀƎ ǎȅǎǘŜƳ ƘŀŘ ǘƻ ōŜ ŀōƭŜ ǘƻ ǿƻǊƪ ǿƛǘƘƛƴ 
ǇǊŜŘƛŎǘŀōƭŜ ǇŜǊŦƻǊƳŀƴŎŜ ƭƛƳƛǘǎΣ ǎƻ ǿŜ ŎƻǳƭŘƴϥǘ ƭŀƴŘ ƛƴ ŀ 
ǇƭŀŎŜ ǿƘŜǊŜ ǘƘŜ ǿƛƴŘǎ ǿƻǳƭŘ ōŜ ǘƻƻ ǎŜǾŜǊŜ ƻǊ ǘƘŜ Řŀƛƭȅ 
ǿŜŀǘƘŜǊ ŎƻǳƭŘƴϥǘ ōŜ ǇǊŜŘƛŎǘŜŘ ǊŜŀǎƻƴŀōƭȅ ǿŜƭƭΦ  ²Ŝ ŘƛŘƴϥǘ 
ǿŀƴǘ ǘƻ ƭŀƴŘ ƛƴ ŀ ǇƭŀŎŜ ǿƘŜǊŜ ƛǘ ǿŀǎ ǘƻƻ ǊƻŎƪȅΣ ōŜŎŀǳǎŜ ƻŦ 
ǘƘŜ ǇƻǘŜƴǝŀƭ ŦƻǊ ǘƘŜ ŀƛǊōŀƎǎ ǘƻ ōŜ ǇǳƴŎǘǳǊŜŘ ŘǳǊƛƴƎ ƭŀƴŘƛƴƎΣ 
ƻǊ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǇƻǘŜƴǝŀƭ ƻōǎǘŀŎƭŜǎ ǘƘŀǘ ŎƻǳƭŘ ǇǊŜǾŜƴǘ ǳǎ 
ŦǊƻƳ ŘǊƛǾƛƴƎ ŀǊƻǳƴŘ ŜũŜŎǝǾŜƭȅΦ  !ƴŘ ǿŜ ŘƛŘƴϥǘ ǿŀƴǘ ǘƻ ƭŀƴŘ 
ƛƴ ŀ ǇƭŀŎŜ ǘƘŀǘ ǿŀǎ Ƨǳǎǘ ƅŀǘ ŀƴŘ ōƻǊƛƴƎΦΦΦ  ¢ƘŜǊŜ ǿŜǊŜ ŀōƻǳǘ 
нлл ŘƛũŜǊŜƴǘ ƭŀƴŘƛƴƎ ǎƛǘŜǎ ǇǊƻǇƻǎŜŘΦέ   

 

{ǇƛǊƛǘ ƭŀƴŘŜŘ ƻƴ WŀƴǳŀǊȅ пΣ нллпΦ  ά¢ƘŜ ǿƘƻƭŜ ǎǇŀŎŜŎǊŀƊ 
ǿŀǎ ŘǊƻǇǇŜŘ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ǘƻ ōƻǳƴŎŜ ŀǊƻǳƴŘ ƭƛƪŜ ŀ ōŜŀŎƘ 
ōŀƭƭΦ  ¢ƘŜ ŬǊǎǘ ōƻǳƴŎŜ Ƙƛǘ ǘƘŜ ƎǊƻǳƴŘ ŀǘ ŀōƻǳǘ нр ƳŜǘŜǊǎ ǇŜǊ 
ǎŜŎƻƴŘ όсл ƳǇƘύΣ ŀƴŘ ǘƘŜ ǊƻǾŜǊ ǳƭǝƳŀǘŜƭȅ ōƻǳƴŎŜŘ ŀōƻǳǘ ŀ 
ŘƻȊŜƴ ǝƳŜǎ ōŜŦƻǊŜ Ŭƴŀƭƭȅ ŎƻƳƛƴƎ ǘƻ ǊŜǎǘΦ  ¢ƘŜ ŀƛǊōŀƎǎ ŘŜπ
ƅŀǘŜŘΣ ǘƘŜ ƭŀƴŘŜǊϥǎ ǇŜǘŀƭǎ ƻǇŜƴŜŘ ǘƻ ŜȄǇƻǎŜ ǘƘŜ ǊƻǾŜǊ ƛƴπ
ǎƛŘŜΣ ŀƴŘ ǘƘŜ ǊƻǾŜǊ ǳƴŦƻƭŘŜŘ ƛǘǎ ǎƻƭŀǊ ǇŀƴŜƭǎΣ ŘŜǇƭƻȅŜŘ ƛǘǎ 
ƳŀǎǘΣ ŀƴŘ ǘƻƻƪ ƛǘǎ ŬǊǎǘ ƭƻƻƪ ŀǊƻǳƴŘΦέ  hǇǇƻǊǘǳƴƛǘȅ ƭŀƴŘŜŘ 
ƻƴ WŀƴǳŀǊȅ нпΣ нллпΦ   

 

L ǇŀǊǝŎǳƭŀǊƭȅ ŜƴƧƻȅŜŘ WƛƳ .Ŝƭƭϥǎ ŎƻƳƳŜƴǘǎ ŀōƻǳǘ ŘƻƛƴƎ ŀǎπ
ǘǊƻƴƻƳƛŎŀƭ ƻōǎŜǊǾŀǝƻƴǎ ǿƛǘƘ ǘƘŜ ǊƻǾŜǊ ŎŀƳŜǊŀǎ ŘǳǊƛƴƎ ǘƘŜ 
aŀǊǝŀƴ ƴƛƎƘǘΦ  {ŎƛŜƴǝǎǘǎ ƻōǎŜǊǾŜŘ ǘƘŜ Ƴƻƻƴǎ tƘƻōƻǎ ŀƴŘ 
5ŜƛƳƻǎ ƳƻǾƛƴƎ ƛƴ ǘƘŜ ƴƛƎƘǘ ǎƪȅΣ ŀƎŀƛƴǎǘ ǘƘŜ ǎŀƳŜ ŦŀƳƛƭƛŀǊ 
ōŀŎƪƎǊƻǳƴŘ ŎƻƴǎǘŜƭƭŀǝƻƴǎ ǘƘŀǘ ǿŜ Ŏŀƴ ǎŜŜ ŀǘ ƴƛƎƘǘ ŦǊƻƳ 
9ŀǊǘƘΦ  ά²Ŝ ǿŀǘŎƘŜŘ ǘƘŜ Ƴƻƻƴǎ ǎƭƛǇ ƛƴ ŀƴŘ ƻǳǘ ƻŦ aŀǊǎϥǎ 
ǎƘŀŘƻǿ ƛƴ ϥƭǳƴŀǊϥ ŜŎƭƛǇǎŜǎΦΦΦ  hƴŜ ŘŀȅΣ ǇŜƻǇƭŜ ǊŜŀƭƭȅ ǿƛƭƭ ǎŜǘ 
ǳǇ ǘƘŜƛǊ ƻǿƴ ōŀŎƪȅŀǊŘ ƻōǎŜǊǾŀǘƻǊƛŜǎ ƻƴ aŀǊǎΣ Ƨǳǎǘ ƭƛƪŜ ǿŜ 
ŘƛŘ ŦƻǊ ŀ ŦŜǿ ŜƴƧƻȅŀōƭŜ ƳƻƴǘƘǎ ǿƛǘƘ {ǇƛǊƛǘ ƛƴ ƭŀǘŜ нллрΦέ  
bƻǘ ƳǳŎƘ ƭƛƎƘǘ ǇƻƭƭǳǝƻƴΗ   

 

{ƻƳŜ ǎǳǊǇǊƛǎŜǎ ƻƴ aŀǊǎ ǿŜǊŜ ƴƻǘ ǇƭŜŀǎŀƴǘΦ  hƴŜ ƻŦ ǘƘŜ ǊƻǾπ
ŜǊǎ Ǝƻǘ ǎǘǳŎƪ ƛƴ ŘŜŜǇ ǎŀƴŘΦ  Lǘ ǘƻƻƪ ƻǾŜǊ ŀ ƳƻƴǘƘ ŦƻǊ ŜƴƎƛπ
ƴŜŜǊǎ ǘƻ ǊŜƳƻǘŜƭȅ ǊƻŎƪ ǘƘŜ ǿƘŜŜƭŜŘ Ǌƻōƻǘ ōŀŎƪ ŀƴŘ ŦƻǊǘƘΣ 
ǘǊȅƛƴƎ ǘƻ Ǝŀƛƴ ŜƴƻǳƎƘ ǘǊŀŎǝƻƴ ǘƻ ƎŜǘ ƻǳǘΦ  Cƛƴŀƭƭȅ ǘƘŜȅ ǎǳŎπ
ŎŜŜŘŜŘΣ ōǳǘ ŎƻƴǘǊƻƭƭŜǊǎ ǊŜƳŀƛƴŜŘ ƳƻǊŜ Ŏŀǳǝƻǳǎ ŀōƻǳǘ 
ǿƘŜǊŜ ǘƻ Ǝƻ ŀƴŘ Ƙƻǿ ŦŀǎǘΦ   

 

ό.ƻƻƪ wŜǾƛŜǿτ/ƻƴǝƴǳŜŘ ŦǊƻƳ ǇŀƎŜ рύ 

e  
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¢ƘŜ ōƻƻƪ Ŏƻƴǘŀƛƴǎ ŀ ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ ȅƻǳƴƎŜǎǘ ŎǊŀǘŜǊ ƻƴ aŀǊǎΦ  
{ŎƛŜƴǝǎǘǎ ƪƴƻǿ ǘƘƛǎ ōŜŎŀǳǎŜ ƛǘ ƛǎ ǿƘŜǊŜ ŀ  ƭŀƴŘŜǊϥǎ ƘŜŀǘ 
ǎƘƛŜƭŘ Ƙƛǘ ǘƘŜ ƎǊƻǳƴŘΗ   

 

!ƭƭ ƛƴ ŀƭƭΣ L ŘŜŜǇƭȅ ŜƴƧƻȅŜŘ tƻǎǘŎŀǊŘǎ ŦǊƻƳ aŀǊǎΦ  Lǘϥǎ ŎƘŀǊƳπ
ƛƴƎƭȅ ǿǊƛǧŜƴΣ ŀƴŘ ȅƻǳ ǎƛƳǇƭȅ ǿƻƴϥǘ ōŜƭƛŜǾŜ ǘƘŜ ōǊŜŀǘƘǘŀƪƛƴƎ 
ǇƛŎǘǳǊŜǎΗ  ¢ƘŜ ōƻƻƪ Ŏƻƴǘŀƛƴǎ Ƴŀƴȅ ŦƻƭŘ-ƻǳǘ ǇŀƴƻǊŀƳŀǎ ƻŦ 
aŀǊǎΦ  ¸ƻǳϥŘ ǎǿŜŀǊ ȅƻǳϥǊŜ ŀŎǘǳŀƭƭȅ ǘƘŜǊŜΦ  IƻǇŜŦǳƭƭȅΣ ǎƻƳŜπ
ŘŀȅΣ ǎƻƳŜƻƴŜ ǿƛƭƭ ōŜΦ  ²Ŝ ǘŀȄǇŀȅŜǊǎ ǊŜŀƭƭȅ Ǝƻǘ ƻǳǊ ƳƻƴŜȅϥǎ 
ǿƻǊǘƘ ŦǊƻƳ ǘƘŜǎŜ ƳƛǎǎƛƻƴǎΦ  ¢Ƙƛǎ ōƻƻƪ ōŜƭƻƴƎǎ ƛƴ ŜǾŜǊȅ ŀǎπ
ǘǊƻƴƻƳŜǊϥǎ ƭƛōǊŀǊȅΦ   

 

¢ƘŜ 9ƴŘ  

e  
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#%,%34)!, %6%.43 4()3 -/.4( 

όϝ ¢ƛƳŜǎ ŀǊŜ [ƻŎŀƭύ 5ŀǘŀ {ƻǳǊŎŜΥ b!{! {Y¸/![ - {Y¸ 9±9b¢{ /![9b5!w 

aŀǊ лм  {ǳ  ±ŜƴǳǎΥ ппΦсϲ 9 

  лн  aƻ моΥрт CƛǊǎǘ vǳŀǊǘŜǊ 

  лп  ²Ŝ луΥру aƻƻƴ !ǎŎŜƴŘƛƴƎ bƻŘŜ 

  лп  ²Ŝ мфΥоп aƻƻƴ bƻǊǘƘ 5ŜŎΦΥ ноΦпϲ b 

  лс  CǊ мрΥлу aƻƻƴ-.ŜŜƘƛǾŜΥ мΦмϲ { 

  лу  {ǳ лтΥлф bŜǇǘǳƴŜ /ƻƴƧǳƴŎǝƻƴ 

  лф  aƻ мнΥпу Cǳƭƭ aƻƻƴ 

  мл  ¢ǳ лмΥоо aƻƻƴ tŜǊƛƎŜŜΥ ортмлл ƪƳ 

  мс  aƻ лпΥоп [ŀǎǘ vǳŀǊǘŜǊ 

  мс  aƻ нлΥлл aƻƻƴ 5ŜǎŎŜƴŘƛƴƎ bƻŘŜ 

  мт  ¢ǳ лфΥлт aƻƻƴ {ƻǳǘƘ 5ŜŎΦΥ ноΦрϲ { 

  му  ²Ŝ лоΥмф aƻƻƴ-aŀǊǎΥ лΦуϲ b 

  му  ²Ŝ лрΥму aƻƻƴ-WǳǇƛǘŜǊΥ мΦсϲ b 

  му  ²Ŝ мфΥлп aƻƻƴ-{ŀǘǳǊƴΥ нΦоϲ b 

  мф  ¢Ƙ ннΥрл ±ŜǊƴŀƭ 9ǉǳƛƴƻȄ 

  нл  CǊ лрΥнп aŀǊǎ-WǳǇƛǘŜǊΥ лΦтϲ b 

  нм  {ŀ мнΥпу aƻƻƴ-aŜǊŎǳǊȅΥ пϲ b 

  но  aƻ нлΥрф aŜǊŎǳǊȅ 9ƭƻƴƎŀǝƻƴΥ нтΦуϲ ² 

  нп  ¢ǳ лпΥну bŜǿ aƻƻƴ 

  нп  ¢ǳ млΥно aƻƻƴ !ǇƻƎŜŜΥ плстлл ƪƳ 

  нп  ¢ǳ мсΥрф ±Ŝƴǳǎ 9ƭƻƴƎŀǝƻƴΥ псΦмϲ 9 

  ом  ¢ǳ ммΥрм aƻƻƴ !ǎŎŜƴŘƛƴƎ bƻŘŜ 

  ом  ¢ǳ мрΥлл aŀǊǎ-{ŀǘǳǊƴΥ лΦфϲ b 

http://eclipse.gsfc.nasa.gov/SKYCAL/SKYCAL.html
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/ƘŀǊŀŎǘŜǊƛǎǝŎǎ 

5ÒÓÁ -ÁÊÏÒ ÃÏÖÅÒÓ ρςχωȢφφ ÓÑÕÁÒÅ ÄÅÇÒÅÅÓ ÏÒ σȢρπϷ ÏÆ ÔÈÅ ÔÏÔÁÌ ÓËÙȟ ÍÁËÉÎÇ ÉÔ ÔÈÅ ÔÈÉÒÄ ÌÁÒÇÅÓÔ ÃÏÎÓÔÅÌÌÁÔÉÏÎȢ 
)Î ρωσπȟ %ÕÇÅǮÎÅ $ÅÌÐÏÒÔÅ ÓÅÔ ÉÔÓ ÏÆПÉÃÉÁÌ )ÎÔÅÒÎÁÔÉÏÎÁÌ !ÓÔÒÏÎÏÍÉÃÁÌ 5ÎÉÏÎ ɉ)!5Ɋ ÃÏÎÓÔÅÌÌÁÔÉÏÎ ÂÏÕÎÄÁÒÉÅÓȟ ÄÅȤ
ПÉÎÉÎÇ ÉÔ ÁÓ Á ςψ-ÓÉÄÅÄ ÉÒÒÅÇÕÌÁÒ ÐÏÌÙÇÏÎȢ )Î ÔÈÅ ÅÑÕÁÔÏÒÉÁÌ ÃÏÏÒÄÉÎÁÔÅ ÓÙÓÔÅÍȟ ÔÈÅ ÃÏÎÓÔÅÌÌÁÔÉÏÎ ÓÔÒÅÔÃÈÅÓ ÂÅȤ
Ô×ÅÅÎ ÔÈÅ ÒÉÇÈÔ ÁÓÃÅÎÓÉÏÎ ÃÏÏÒÄÉÎÁÔÅÓ ÏÆ  πψÈ πψȢσÍ ÁÎÄ  ρτÈ ςωȢπÍ ÁÎÄ ÔÈÅ ÄÅÃÌÉÎÁÔÉÏÎ ÃÏÏÒÄÉÎÁÔÅÓ ÏÆ 
ϹςψȢσπЈ ÁÎÄ ϹχσȢρτЈȢɍρɎ 5ÒÓÁ -ÁÊÏÒ ÂÏÒÄÅÒÓ ÅÉÇÈÔ ÏÔÈÅÒ ÃÏÎÓÔÅÌÌÁÔÉÏÎÓȡ $ÒÁÃÏ ÔÏ ÔÈÅ ÎÏÒÔÈ ÁÎÄ ÎÏÒÔÈÅÁÓÔȟ "ÏÏȃȤ
ÔÅÓ ÔÏ ÔÈÅ ÅÁÓÔȟ #ÁÎÅÓ 6ÅÎÁÔÉÃÉ ÔÏ ÔÈÅ ÅÁÓÔ ÁÎÄ ÓÏÕÔÈÅÁÓÔȟ #ÏÍÁ "ÅÒÅÎÉÃÅÓ ÔÏ ÔÈÅ ÓÏÕÔÈÅÁÓÔȟ ,ÅÏ ÁÎÄ ,ÅÏ -ÉÎÏÒ 
ÔÏ ÔÈÅ ÓÏÕÔÈȟ ,ÙÎØ ÔÏ ÔÈÅ ÓÏÕÔÈ×ÅÓÔ ÁÎÄ #ÁÍÅÌÏÐÁÒÄÁÌÉÓ ÔÏ ÔÈÅ ÎÏÒÔÈ×ÅÓÔȢ 4ÈÅ ÔÈÒÅÅ-ÌÅÔÔÅÒ ÃÏÎÓÔÅÌÌÁÔÉÏÎ ÁÂÂÒÅȤ
ÖÉÁÔÉÏÎ ͼ5-Áͼ ×ÁÓ ÁÄÏÐÔÅÄ ÂÙ ÔÈÅ )!5 ÉÎ ρωςςȢɍςɎ  

 
$ÅÅÐ-ÓËÙ ÏÂÊÅÃÔÓ 
{ŜǾŜǊŀƭ ōǊƛƎƘǘ ƎŀƭŀȄƛŜǎ ŀǊŜ ŦƻǳƴŘ ƛƴ ¦Ǌǎŀ aŀƧƻǊΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǇŀƛǊ aŜǎǎƛŜǊ ум όƻƴŜ ƻŦ ǘƘŜ ōǊƛƎƘǘŜǎǘ ƎŀƭŀȄƛŜǎ ƛƴ ǘƘŜ ǎƪȅύ ŀƴŘ aŜǎǎƛŜǊ ун ŀōƻǾŜ 
ǘƘŜ ōŜŀǊϥǎ ƘŜŀŘΣ ŀƴŘ tƛƴǿƘŜŜƭ DŀƭŀȄȅ όaмлмύΣ ŀ ǎǇƛǊŀƭ ƴƻǊǘƘŜŀǎǘ ƻŦ ʹ ¦ǊǎŀŜ aŀƧƻǊƛǎΦ ¢ƘŜ ǎǇƛǊŀƭ ƎŀƭŀȄƛŜǎ aŜǎǎƛŜǊ млу ŀƴŘ aŜǎǎƛŜǊ млф ŀǊŜ ŀƭǎƻ 
ŦƻǳƴŘ ƛƴ ǘƘƛǎ ŎƻƴǎǘŜƭƭŀǝƻƴΦ ¢ƘŜ ōǊƛƎƘǘ ǇƭŀƴŜǘŀǊȅ ƴŜōǳƭŀ hǿƭ bŜōǳƭŀ όaфтύ Ŏŀƴ ōŜ ŦƻǳƴŘ ŀƭƻƴƎ ǘƘŜ ōƻǧƻƳ ƻŦ ǘƘŜ ōƻǿƭ ƻŦ ǘƘŜ .ƛƎ 5ƛǇǇŜǊΦ 

aум ƛǎ ŀ ƴŜŀǊƭȅ ŦŀŎŜ-ƻƴ ǎǇƛǊŀƭ ƎŀƭŀȄȅ ммΦу Ƴƛƭƭƛƻƴ ƭƛƎƘǘ-ȅŜŀǊǎ ŦǊƻƳ 9ŀǊǘƘΦ [ƛƪŜ Ƴƻǎǘ ǎǇƛǊŀƭ ƎŀƭŀȄƛŜǎΣ ƛǘ Ƙŀǎ ŀ ŎƻǊŜ ƳŀŘŜ ǳǇ ƻŦ ƻƭŘ ǎǘŀǊǎΣ ǿƛǘƘ ŀǊƳǎ 
ŬƭƭŜŘ ǿƛǘƘ ȅƻǳƴƎ ǎǘŀǊǎ ŀƴŘ ƴŜōǳƭŀŜΦ !ƭƻƴƎ ǿƛǘƘ aунΣ ƛǘ ƛǎ ŀ ǇŀǊǘ ƻŦ ǘƘŜ ƎŀƭŀȄȅ ŎƭǳǎǘŜǊ ŎƭƻǎŜǎǘ ǘƻ ǘƘŜ [ƻŎŀƭ DǊƻǳǇΦ 

aун ƛǎ ŀ ƎŀƭŀȄȅ ǘƘŀǘ ƛǎ ƛƴǘŜǊŀŎǝƴƎ ƎǊŀǾƛǘŀǝƻƴŀƭƭȅ ǿƛǘƘ aумΦ Lǘ ƛǎ ǘƘŜ ōǊƛƎƘǘŜǎǘ ƛƴŦǊŀǊŜŘ ƎŀƭŀȄȅ ƛƴ ǘƘŜ ǎƪȅΦώмтϐ {b нлмпWΣ ŀƴ ŀǇǇŀǊŜƴǘ ¢ȅǇŜ Lŀ ǎǳπ
ǇŜǊƴƻǾŀΣ ǿŀǎ ƻōǎŜǊǾŜŘ ƛƴ aун ƻƴ нм WŀƴǳŀǊȅ нлмпΦώмуϐ 

aфтΣ ŀƭǎƻ ŎŀƭƭŜŘ ǘƘŜ hǿƭ bŜōǳƭŀΣ ƛǎ ŀ ǇƭŀƴŜǘŀǊȅ ƴŜōǳƭŀ мΣсол ƭƛƎƘǘ-ȅŜŀǊǎ ŦǊƻƳ 9ŀǊǘƘΤ ƛǘ Ƙŀǎ ŀ ƳŀƎƴƛǘǳŘŜ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ млΦ Lǘ ǿŀǎ ŘƛǎŎƻǾŜǊŜŘ 
ƛƴ мтум ōȅ tƛŜǊǊŜ aŞŎƘŀƛƴΦώмфϐ 

aмлмΣ ŀƭǎƻ ŎŀƭƭŜŘ ǘƘŜ tƛƴǿƘŜŜƭ DŀƭŀȄȅΣ ƛǎ ŀ ŦŀŎŜ-ƻƴ ǎǇƛǊŀƭ ƎŀƭŀȄȅ ƭƻŎŀǘŜŘ нр Ƴƛƭƭƛƻƴ ƭƛƎƘǘ-ȅŜŀǊǎ ŦǊƻƳ 9ŀǊǘƘΦ Lǘ ǿŀǎ ŘƛǎŎƻǾŜǊŜŘ ōȅ tƛŜǊǊŜ aŞŎƘŀƛƴ 
ƛƴ мтумΦ Lǘǎ ǎǇƛǊŀƭ ŀǊƳǎ ƘŀǾŜ ǊŜƎƛƻƴǎ ǿƛǘƘ ŜȄǘŜƴǎƛǾŜ ǎǘŀǊ ŦƻǊƳŀǝƻƴ ŀƴŘ ƘŀǾŜ ǎǘǊƻƴƎ ǳƭǘǊŀǾƛƻƭŜǘ ŜƳƛǎǎƛƻƴǎΦώмтϐ Lǘ Ƙŀǎ ŀƴ ƛƴǘŜƎǊŀǘŜŘ ƳŀƎƴƛǘǳŘŜ ƻŦ 
тΦрΣ ƳŀƪƛƴƎ ƛǘ ǾƛǎƛōƭŜ ƛƴ ōƻǘƘ ōƛƴƻŎǳƭŀǊǎ ŀƴŘ ǘŜƭŜǎŎƻǇŜǎΣ ōǳǘ ƴƻǘ ǘƻ ǘƘŜ ƴŀƪŜŘ ŜȅŜΦώнлϐ 

bD/ нтут ƛǎ ŀ ƭŜƴǝŎǳƭŀǊ ƎŀƭŀȄȅ ŀǘ ŀ ŘƛǎǘŀƴŎŜ ƻŦ нп Ƴƛƭƭƛƻƴ ƭƛƎƘǘ-ȅŜŀǊǎΦ ¦ƴƭƛƪŜ Ƴƻǎǘ ƭŜƴǝŎǳƭŀǊ ƎŀƭŀȄƛŜǎΣ bD/ нтут Ƙŀǎ ŀ ōŀǊ ŀǘ ƛǘǎ ŎŜƴǘŜǊΦ Lǘ ŀƭǎƻ 
Ƙŀǎ ŀ Ƙŀƭƻ ƻŦ ƎƭƻōǳƭŀǊ ŎƭǳǎǘŜǊǎΣ ƛƴŘƛŎŀǝƴƎ ƛǘǎ ŀƎŜ ŀƴŘ ǊŜƭŀǝǾŜ ǎǘŀōƛƭƛǘȅΦώмтϐ 

bD/ олтф ƛǎ ŀ ǎǘŀǊōǳǊǎǘ ǎǇƛǊŀƭ ƎŀƭŀȄȅ ƭƻŎŀǘŜŘ рн Ƴƛƭƭƛƻƴ ƭƛƎƘǘ-ȅŜŀǊǎ ŦǊƻƳ 9ŀǊǘƘΦ Lǘ Ƙŀǎ ŀ ƘƻǊǎŜǎƘƻŜ-ǎƘŀǇŜŘ ǎǘǊǳŎǘǳǊŜ ŀǘ ƛǘǎ ŎŜƴǘŜǊ ǘƘŀǘ ƛƴŘƛŎŀǘŜǎ 
ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀ ǎǳǇŜǊƳŀǎǎƛǾŜ ōƭŀŎƪ ƘƻƭŜΦ ¢ƘŜ ǎǘǊǳŎǘǳǊŜ ƛǘǎŜƭŦ ƛǎ ŦƻǊƳŜŘ ōȅ ǎǳǇŜǊǿƛƴŘǎ ŦǊƻƳ ǘƘŜ ōƭŀŎƪ ƘƻƭŜΦώмтϐ 

bD/ оомл ƛǎ ŀƴƻǘƘŜǊ ǎǘŀǊōǳǊǎǘ ǎǇƛǊŀƭ ƎŀƭŀȄȅ ƭƻŎŀǘŜŘ рл Ƴƛƭƭƛƻƴ ƭƛƎƘǘ-ȅŜŀǊǎ ŦǊƻƳ 9ŀǊǘƘΦ Lǘǎ ōǊƛƎƘǘ ǿƘƛǘŜ ŎƻƭƻǊ ƛǎ ŎŀǳǎŜŘ ōȅ ƛǘǎ ƘƛƎƘŜǊ ǘƘŀƴ ǳǎǳŀƭ 
ǊŀǘŜ ƻŦ ǎǘŀǊ ŦƻǊƳŀǝƻƴΣ ǿƘƛŎƘ ōŜƎŀƴ млл Ƴƛƭƭƛƻƴ ȅŜŀǊǎ ŀƎƻ ŀƊŜǊ ŀ ƳŜǊƎŜǊΦ {ǘǳŘƛŜǎ ƻŦ ǘƘƛǎ ŀƴŘ ƻǘƘŜǊ ǎǘŀǊōǳǊǎǘ ƎŀƭŀȄƛŜǎ ƘŀǾŜ ǎƘƻǿƴ ǘƘŀǘ ǘƘŜƛǊ 
ǎǘŀǊōǳǊǎǘ ǇƘŀǎŜ Ŏŀƴ ƭŀǎǘ ŦƻǊ ƘǳƴŘǊŜŘǎ ƻŦ Ƴƛƭƭƛƻƴǎ ƻŦ ȅŜŀǊǎΣ ŦŀǊ ƭƻƴƎŜǊ ǘƘŀƴ ǿŀǎ ǇǊŜǾƛƻǳǎƭȅ ŀǎǎǳƳŜŘΦώмтϐ 

bD/ плмо ƛǎ ŀƴ ŜŘƎŜ-ƻƴ ǎǇƛǊŀƭ ƎŀƭŀȄȅ ƭƻŎŀǘŜŘ рр Ƴƛƭƭƛƻƴ ƭƛƎƘǘ-ȅŜŀǊǎ ŦǊƻƳ 9ŀǊǘƘΦ Lǘ Ƙŀǎ ŀ ǇǊƻƳƛƴŜƴǘ Řǳǎǘ ƭŀƴŜ ŀƴŘ Ƙŀǎ ǎŜǾŜǊŀƭ ǾƛǎƛōƭŜ ǎǘŀǊ ŦƻǊƳπ

ƛƴƎ ǊŜƎƛƻƴǎΦώмтϐ 

L ½ǿƛŎƪȅ му ƛǎ ŀ ȅƻǳƴƎ ŘǿŀǊŦ ƎŀƭŀȄȅ ŀǘ ŀ ŘƛǎǘŀƴŎŜ ƻŦ пр Ƴƛƭƭƛƻƴ ƭƛƎƘǘ-ȅŜŀǊǎΦ ¢ƘŜ ȅƻǳƴƎŜǎǘ-ƪƴƻǿƴ ƎŀƭŀȄȅ ƛƴ ǘƘŜ ǾƛǎƛōƭŜ ǳƴƛǾŜǊǎŜΣ L ½ǿƛŎƪȅ му ƛǎ 
ŀōƻǳǘ п Ƴƛƭƭƛƻƴ ȅŜŀǊǎ ƻƭŘΣ ŀōƻǳǘ ƻƴŜ-ǘƘƻǳǎŀƴŘǘƘ ǘƘŜ ŀƎŜ ƻŦ ǘƘŜ {ƻƭŀǊ {ȅǎǘŜƳΦ Lǘ ƛǎ ŬƭƭŜŘ ǿƛǘƘ ǎǘŀǊ ŦƻǊƳƛƴƎ ǊŜƎƛƻƴǎ ǿƘƛŎƘ ŀǊŜ ŎǊŜŀǝƴƎ Ƴŀƴȅ 
ƘƻǘΣ ȅƻǳƴƎΣ ōƭǳŜ ǎǘŀǊǎ ŀǘ ŀ ǾŜǊȅ ƘƛƎƘ ǊŀǘŜΦώмтϐ 

¢ƘŜ IǳōōƭŜ 5ŜŜǇ CƛŜƭŘ ƛǎ ƭƻŎŀǘŜŘ ǘƻ ǘƘŜ ƴƻǊǘƘŜŀǎǘ ƻŦ ʵ ¦ǊǎŀŜ aŀƧƻǊƛǎΦ 

ŝYWdgJTT7gQYW YÓ /PJ )YWgP 

¦Ǌǎŀ aŀƧƻǊ 

https://en.wikipedia.org/wiki/Galaxies
https://en.wikipedia.org/wiki/Messier_81
https://en.wikipedia.org/wiki/Messier_82
https://en.wikipedia.org/wiki/Pinwheel_Galaxy
https://en.wikipedia.org/wiki/Eta_Ursae_Majoris
https://en.wikipedia.org/wiki/Spiral_galaxies
https://en.wikipedia.org/wiki/Messier_108
https://en.wikipedia.org/wiki/Messier_109
https://en.wikipedia.org/wiki/Planetary_nebula
https://en.wikipedia.org/wiki/Owl_Nebula
https://en.wikipedia.org/wiki/Messier_81
https://en.wikipedia.org/wiki/Spiral_galaxy
https://en.wikipedia.org/wiki/Nebula
https://en.wikipedia.org/wiki/Messier_82
https://en.wikipedia.org/wiki/Galaxy_cluster
https://en.wikipedia.org/wiki/Local_Group
https://en.wikipedia.org/wiki/Messier_82
https://en.wikipedia.org/wiki/Galaxy_merger
https://en.wikipedia.org/wiki/Infrared_spectrum
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-objects-17
https://en.wikipedia.org/wiki/SN_2014J
https://en.wikipedia.org/wiki/Type_Ia_supernova
https://en.wikipedia.org/wiki/Type_Ia_supernova
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-18
https://en.wikipedia.org/wiki/Messier_97
https://en.wikipedia.org/wiki/Planetary_nebula
https://en.wikipedia.org/wiki/Pierre_M%C3%A9chain
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-FOOTNOTELevy2005129–130-19
https://en.wikipedia.org/wiki/Messier_101
https://en.wikipedia.org/wiki/Spiral_galaxy
https://en.wikipedia.org/wiki/Pierre_M%C3%A9chain
https://en.wikipedia.org/wiki/Star_formation
https://en.wikipedia.org/wiki/Ultraviolet
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-objects-17
https://en.wikipedia.org/wiki/Integrated_magnitude
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-20
https://en.wikipedia.org/wiki/NGC_2787
https://en.wikipedia.org/wiki/Lenticular_galaxy
https://en.wikipedia.org/wiki/Lenticular_galaxy
https://en.wikipedia.org/wiki/Barred_spiral_galaxy
https://en.wikipedia.org/wiki/Globular_cluster
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-objects-17
https://en.wikipedia.org/wiki/NGC_3079
https://en.wikipedia.org/wiki/Starburst_galaxy
https://en.wikipedia.org/wiki/Supermassive_black_hole
https://en.wikipedia.org/wiki/Superwind
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-objects-17
https://en.wikipedia.org/wiki/NGC_3310
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-objects-17
https://en.wikipedia.org/wiki/NGC_4013
https://en.wikipedia.org/wiki/Dust_lane
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-objects-17
https://en.wikipedia.org/wiki/I_Zwicky_18
https://en.wikipedia.org/wiki/Solar_System
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-objects-17
https://en.wikipedia.org/wiki/Hubble_Deep_Field
https://en.wikipedia.org/wiki/Delta_Ursae_Majoris
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¢ƘŜ ŎƻƴǎǘŜƭƭŀǝƻƴ ƻŦ ¦Ǌǎŀ aŀƧƻǊ Ƙŀǎ ōŜŜƴ ǎŜŜƴ ŀǎ ŀ ōŜŀǊΣ ǳǎǳŀƭƭȅ ŦŜƳŀƭŜΣώнфϐ ōȅ Ƴŀƴȅ ŘƛǎǝƴŎǘ ŎƛǾƛƭƛȊŀǝƻƴǎΦώолϐ ¢Ƙƛǎ Ƴŀȅ ǎǘŜƳ ŦǊƻƳ 
ŀ ŎƻƳƳƻƴ ƻǊŀƭ ǘǊŀŘƛǝƻƴ ƻŦ /ƻǎƳƛŎ Iǳƴǘ ƳȅǘƘǎ ǎǘǊŜǘŎƘƛƴƎ ōŀŎƪ ƳƻǊŜ ǘƘŀƴ моΣллл ȅŜŀǊǎΦώомϐ ¦ǎƛƴƎ ǎǘŀǝǎǝŎŀƭ ŀƴŘ ǇƘȅƭƻƎŜƴŜǝŎ 
ǘƻƻƭǎΣ WǳƭƛŜƴ ŘϥIǳȅ ǊŜŎƻƴǎǘǊǳŎǘǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ tŀƭŀŜƻƭƛǘƘƛŎ ǎǘŀǘŜ ƻŦ ǘƘŜ ǎǘƻǊȅΥ Ϧ¢ƘŜǊŜ ƛǎ ŀƴ ŀƴƛƳŀƭ ǘƘŀǘ ƛǎ ŀ ƘƻǊƴŜŘ ƘŜǊōƛǾƻǊŜΣ Ŝǎπ
ǇŜŎƛŀƭƭȅ ŀƴ ŜƭƪΦ hƴŜ ƘǳƳŀƴ ǇǳǊǎǳŜǎ ǘƘƛǎ ǳƴƎǳƭŀǘŜΦ ¢ƘŜ Ƙǳƴǘ ƭƻŎŀǘŜǎ ƻǊ ƎŜǘ ǘƻ ǘƘŜ ǎƪȅΦ ¢ƘŜ ŀƴƛƳŀƭ ƛǎ ŀƭƛǾŜ ǿƘŜƴ ƛǘ ƛǎ ǘǊŀƴǎŦƻǊƳŜŘ 
ƛƴǘƻ ŀ ŎƻƴǎǘŜƭƭŀǝƻƴΦ Lǘ ŦƻǊƳǎ ǘƘŜ .ƛƎ 5ƛǇǇŜǊΦϦώонϐ 

'ÒÅÃÏ-2ÏÍÁÎ ÔÒÁÄÉÔÉÏÎ 
Lƴ wƻƳŀƴ ƳȅǘƘƻƭƻƎȅΣ WǳǇƛǘŜǊ όǘƘŜ ƪƛƴƎ ƻŦ ǘƘŜ ƎƻŘǎύ ƭǳǎǘǎ ŀƊŜǊ ŀ ȅƻǳƴƎ ǿƻƳŀƴ ƴŀƳŜŘ /ŀƭƭƛǎǘƻΣ ŀ ƴȅƳǇƘ ƻŦ 5ƛŀƴŀΦ WǳƴƻΣ WǳǇƛǘŜǊϥǎ 
ƧŜŀƭƻǳǎ ǿƛŦŜΣ ŘƛǎŎƻǾŜǊǎ ǘƘŀǘ /ŀƭƭƛǎǘƻ Ƙŀǎ ŀ ǎƻƴ ƴŀƳŜŘ !ǊŎŀǎΣ ŀƴŘ ōŜƭƛŜǾŜǎ ƛǘ ƛǎ ōȅ WǳǇƛǘŜǊΦώооϐ Wǳƴƻ ǘƘŜƴ ǘǊŀƴǎŦƻǊƳǎ ǘƘŜ ōŜŀǳǝŦǳƭ 
/ŀƭƭƛǎǘƻ ƛƴǘƻ ŀ ōŜŀǊ ǎƻ ǎƘŜ ƴƻ ƭƻƴƎŜǊ ŀǧǊŀŎǘǎ WǳǇƛǘŜǊΦ /ŀƭƭƛǎǘƻΣ ǿƘƛƭŜ ƛƴ ōŜŀǊ ŦƻǊƳΣ ƭŀǘŜǊ ŜƴŎƻǳƴǘŜǊǎ ƘŜǊ ǎƻƴ !ǊŎŀǎΦ !ǊŎŀǎ ŀƭƳƻǎǘ 
ǎƘƻƻǘǎ ǘƘŜ ōŜŀǊΣ ōǳǘ ǘƻ ŀǾŜǊǘ ǘƘŜ ǘǊŀƎŜŘȅΣ WǳǇƛǘŜǊ ǘǳǊƴǎ !ǊŎŀǎ ƛƴǘƻ ŀ ōŜŀǊ ǘƻƻ ŀƴŘ Ǉǳǘǎ ǘƘŜƳ ōƻǘƘ ƛƴ ǘƘŜ ǎƪȅΣ ŦƻǊƳƛƴƎ ¦Ǌǎŀ aŀƧƻǊ 
ŀƴŘ ¦Ǌǎŀ aƛƴƻǊΦ /ŀƭƭƛǎǘƻ ƛǎ ¦Ǌǎŀ aŀƧƻǊ ŀƴŘ ƘŜǊ ǎƻƴΣ !ǊŎŀǎΣ ƛǎ ¦Ǌǎŀ aƛƴƻǊΦ !ƴ ŀƭǘŜǊƴŀǘŜ ǾŜǊǎƛƻƴ Ƙŀǎ !ǊŎŀǎ ōŜŎƻƳŜ ǘƘŜ ŎƻƴǎǘŜƭƭŀπ
ǝƻƴ .ƻǀǘŜǎΦ 

)Î ÁÎÃÉÅÎÔ ÔÉÍÅÓ ÔÈÅ ÎÁÍÅ ÏÆ ÔÈÅ ÃÏÎÓÔÅÌÌÁÔÉÏÎ ×ÁÓ (ÅÌÉËÅȟ ɉͼÔÕÒÎÉÎÇͼɊȟ ÂÅÃÁÕÓÅ ÉÔ ÔÕÒÎÓ ÁÒÏÕÎÄ ÔÈÅ 
0ÏÌÅȢ )Î "ÏÏË 4×Ï ÏÆ ,ÕÃÁÎ ÉÔ ÉÓ ÃÁÌÌÅÄ 0ÁÒÒÈÁÓÉÁÎ (ÅÌÉÃÅȟ ÓÉÎÃÅ #ÁÌÌÉÓÔÏ ÃÁÍÅ ÆÒÏÍ 0ÁÒÒÈÁÓÉÁ ÉÎ !ÒÃÁȤ
ÄÉÁȟ ×ÈÅÒÅ ÔÈÅ ÓÔÏÒÙ ÉÓ ÓÅÔȢɍστɎ 4ÈÅ /ÄÙÓÓÅÙ ÎÏÔÅÓ ÔÈÁÔ ÉÔ ÉÓ ÔÈÅ ÓÏÌÅ ÃÏÎÓÔÅÌÌÁÔÉÏÎ ÔÈÁÔ ÎÅÖÅÒ ÓÉÎËÓ ÂÅȤ
ÌÏ× ÔÈÅ ÈÏÒÉÚÏÎ ÁÎÄ ͼÂÁÔÈÅÓ ÉÎ ÔÈÅ /ÃÅÁÎͻÓ ×ÁÖÅÓȟͼ ÓÏ ÉÔ ÉÓ ÕÓÅÄ ÁÓ Á ÃÅÌÅÓÔÉÁÌ ÒÅÆÅÒÅÎÃÅ ÐÏÉÎÔ ÆÏÒ ÎÁÖÉȤ
ÇÁÔÉÏÎȢɍσυɎ )Ô ÉÓ ÁÌÓÏ ÃÁÌÌÅÄ ÔÈÅ ͼ7ÁÉÎȢͼɍσφɎ 

https://en.wikipedia.org/wiki/Bear
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-allen-30
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-31
https://en.wikipedia.org/wiki/Oral_tradition
https://en.wikipedia.org/wiki/Cosmic_Hunt
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-32
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-33
https://en.wikipedia.org/wiki/Roman_mythology
https://en.wikipedia.org/wiki/Jupiter_(mythology)
https://en.wikipedia.org/wiki/Callisto_(mythology)
https://en.wikipedia.org/wiki/Nymph
https://en.wikipedia.org/wiki/Diana_(mythology)
https://en.wikipedia.org/wiki/Juno_(mythology)
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-34
https://en.wikipedia.org/wiki/Arcas
https://en.wikipedia.org/wiki/Bo%C3%B6tes
https://en.wikipedia.org/wiki/Lucan
https://en.wikipedia.org/wiki/Parrhasia
https://en.wikipedia.org/wiki/Arcadia
https://en.wikipedia.org/wiki/Arcadia
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-35
https://en.wikipedia.org/wiki/The_Odyssey
https://en.wikipedia.org/wiki/History_of_navigation#Antiquity
https://en.wikipedia.org/wiki/History_of_navigation#Antiquity
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-36
https://en.wikipedia.org/wiki/Ursa_Major#cite_note-37
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Highlight Of The Month  

LƴǘǊƻŘǳŎǝƻƴ  

²ŜƭŎƻƳŜ ǘƻ ǘƘŜ ŬǊǎǘ ǎǘŜǇ ƛƴ ǘƘŜ aŀǎǘŜǊ hōǎŜǊǾŜǊ tǊƻƎǊŜǎǎƛƻƴΦ  9ǾŜǊȅƻƴŜ Ƙŀǎ ǘƻ ǎǘŀǊǘ ǎƻƳŜǿƘŜǊŜΣ ǎƻ ǘƘŜ !ǎǘǊƻƴƻƳƛŎŀƭ [ŜŀƎǳŜ 
ŀǎǎŜƳōƭŜŘ ǘƘƛǎ ŀǿŀǊŘ ǘƻ ǊŜŎƻƎƴƛȊŜ ǘƘƻǎŜ ǿƘƻ ŀǊŜ ŜƳōŀǊƪƛƴƎ ƻƴ ǘƘŀǘ ƧƻǳǊƴŜȅΦ 

¢Ƙƛǎ ŀǿŀǊŘ Ƙŀǎ ǘǿƻ ǇǳǊǇƻǎŜǎΦ  CƻǊ ǘƘŜ ƴŜǿŎƻƳŜǊ ǘƻ ŀǎǘǊƻƴƻƳȅ ƛǘ ǇǊƻǾƛŘŜǎ ŀ ǎǘŀǊǝƴƎ 
ǇƻƛƴǘΦ  aŀƴȅ ǝƳŜǎ ƳŜƳōŜǊǎ ŀǎƪΣ Ϧ²ƘŜǊŜ Řƻ L ōŜƎƛƴΚϦ  ¢ƘŜ ŀƴǎǿŜǊ ƛǎ ƘŜǊŜΗ  CƻǊ ǘƘŜ 
ŜȄǇŜǊƛŜƴŎŜŘ ƻōǎŜǊǾŜǊǎΣ ǘƘƛǎ ŀǿŀǊŘ ƛŘŜƴǝŬŜǎ ŀ ǾŀƭǳŀōƭŜ ŦƻǳƴŘŀǝƻƴ ǿƘƛŎƘ Ƴŀƴȅ ƻŦ ǳǎ 
Ƴŀȅ ƘŀǾŜ ƳƛǎǎŜŘ ō ƧǳƳǇƛƴƎ ƛƴǘƻ ǘƘŜ Ƙƻōōȅ ǿƛǘƘ ōƻǘƘ ŦŜŜǘΣ 

wǳƭŜǎ ŀƴŘ wŜƎǳƭŀǝƻƴǎ 
¢ƘŜ hōǎŜǊǾŜǊ !ǿŀǊŘ ǿƛƭƭ ōŜ ƎƛǾŜƴ ǘƻ ŀƴ ![ ƳŜƳōŜǊ ǿƘƻ Ƙŀǎ ŎƻƳǇƭŜǘŜŘ ǘƘŜ ŬǾŜ ǊŜπ
ǉǳƛǊŜŘ ƻōǎŜǊǾƛƴƎ ǇǊƻƎǊŀƳǎΦ ¢ƘŜ ƻōǎŜǊǾŜǊ Ƴǳǎǘ ŎƻƳǇƭŜǘŜ ǘƘŜǎŜ ŦƻǳǊ ƻōǎŜǊǾƛƴƎ ǇǊƻπ
ƎǊŀƳǎΥ 

¶ 5ƻ ŜƛǘƘŜǊ ǘƘŜ /ƻƴǎǘŜƭƭŀǝƻƴ IǳƴǘŜǊ ς bƻǊǘƘŜǊƴ {ƪƛŜǎ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳ ƻǊ ǘƘŜ /ƻƴπ
ǎǘŜƭƭŀǝƻƴ IǳƴǘŜǊ ς {ƻǳǘƘŜǊƴ {ƪƛŜǎ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳΦ 

¶ 5ƻ ŜƛǘƘŜǊ ǘƘŜ aŜǎǎƛŜǊ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳ όIƻƴƻǊŀǊȅύ ƻǊ ǘƘŜ .ƛƴƻŎǳƭŀǊ aŜǎǎƛŜǊ hōπ
ǎŜǊǾƛƴƎ tǊƻƎǊŀƳΦ 

¶ 5ƻ ǘƘŜ [ǳƴŀǊ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳΦ 
5ƻ ǘƘŜ {ƻƭŀǊ {ȅǎǘŜƳ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳΦ 
¢ƘŜ ƻōǎŜǊǾŜǊ Ƴǳǎǘ ŀƭǎƻ ŎƘƻƻǎŜ ŀƴŘ ŎƻƳǇƭŜǘŜ ŀƴȅ ƻƴŜ ƻŦ ǘƘŜ ƻōǎŜǊǾƛƴƎ ǇǊƻƎǊŀƳǎ ƻƴ 
ǘƘƛǎ ƭƛǎǘΥ 

¶ ¢ƘŜ DŀƭƛƭŜƻ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳΦ 

¶ ¢ƘŜ {ƪŜǘŎƘƛƴƎ hōǎŜǊǾƛƴƎ !ǿŀǊŘΦ 

¶ ¢ƘŜ {ƪȅ tǳǇǇȅ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳΦ 

¶ ¢ƘŜ ¢ǿƻ ƛƴ ǘƘŜ ±ƛŜǿ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳΦ 

¶ ¢ƘŜ ¦ƴƛǾŜǊǎŜ {ŀƳǇƭŜǊ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳΦ 

¶ ¢ƘŜ ¦Ǌōŀƴ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳΦ 
tƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ ƻƴƭȅ ǘƘŜ ŀŘǾŀƴŎŜŘ ŀǿŀǊŘ ŦƻǊ ǘƘŜ aŜǎǎƛŜǊ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳ ƛǎ ŀŎŎŜǇǘŀōƭŜ ŦƻǊ ŀƴ hōǎŜǊǾŜǊ !ǿŀǊŘΦ  

Observer Award  

O b s e r v i n g  E x p e r i e n c e  LE V E L  

N o v i c e  

e  
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Al Observing Club 

Highlight Of The Month  

{ǳōƳƛǩƴƎ ŦƻǊ /ŜǊǝŬŎŀǝƻƴ  

¢ƘŜ ƳŜƳōŜǊ ǎƘƻǳƭŘ ŎƻƴǘŀŎǘ ǘƘŜ ŎƻƻǊŘƛƴŀǘƻǊ ƻŦ ǘƘŜ hōǎŜǊǾŜǊ !ǿŀǊŘ ǿƛǘƘ ƛƴŦƻǊƳŀǝƻƴ ǘƘŀǘ ƛƴŎƭǳŘŜǎΥ 

¶ ! ƭƛǎǘ ƻŦ ǘƘŜ ŀǿŀǊŘǎ ȅƻǳ ƘŀǾŜ ŎƻƳǇƭŜǘŜŘΦ 

¶ ¢ƘŜ ŎŜǊǝŬŎŀǘŜ ƴǳƳōŜǊΦ   

¶ ¸ƻǳǊ ƴŀƳŜΣ ŀǎ ȅƻǳ ǿŀƴǘ ƛǘ ǇǊƛƴǘŜŘ ƻƴ ǘƘŜ ŎŜǊǝŬŎŀǘŜΦ 

¶ ¸ƻǳǊ ƳŀƛƭƛƴƎ ŀŘŘǊŜǎǎΦ 

¶ ¸ƻǳǊ ǘŜƭŜǇƘƻƴŜ ƴǳƳōŜǊΦ 

¶ ¸ƻǳǊ 9-Ƴŀƛƭ ŀŘŘǊŜǎǎΦƘǧǇǎΥκκǿǿǿΦŀǎǘǊƻƭŜŀƎǳŜΦƻǊƎκŬƭŜǎκǳннлκh-{wΦWtD 

¶ ¸ƻǳǊ Ŏƭǳō ŀŶƭƛŀǝƻƴ όLŦ ȅƻǳ ŀǊŜ ŀ aŜƳōŜǊ-!ǘ-[ŀǊƎŜΣ ǇƭŜŀǎŜ ƛƴŎƭǳŘŜ ǘƘŀǘ 
ƛƴŦƻǊƳŀǝƻƴΣ ǘƻƻύΦ 

¶ ¢ƘŜ ƴŀƳŜ ŀƴŘ ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ ǇŜǊǎƻƴ ǘƻ ǿƘƻƳ ǘƘŜ ŀǿŀǊŘ ǎƘƻǳƭŘ ōŜ ǎŜƴǘ 
ό!ǿŀǊŘǎ /ƻƻǊŘƛƴŀǘƻǊΚύΦ 

hƴŎŜ ǘƘŜ ŀǿŀǊŘǎ ŀǊŜ ǾŜǊƛŬŜŘ ŀƴŘ ŘƻŎǳƳŜƴǘŜŘΣ ǘƘŜ hōǎŜǊǾŜǊ ŎŜǊǝŬŎŀǘŜ ǿƛƭƭ ōŜ ǎŜƴǘΦ 

¶ [ŀǝǘǳŘŜ ŀƴŘ ƭƻƴƎƛǘǳŘŜ ƻŦ ȅƻǳǊ ƛƳŀƎƛƴƎ ƭƻŎŀǝƻƴ 

¶ {ŜŜƛƴƎ ŀƴŘ ǘǊŀƴǎǇŀǊŜƴŎȅ 

¶ CƛƭǘŜǊǎ ǳǎŜŘ όƛŦ ŀƴȅύ 

¶ ¢ŜƭŜǎŎƻǇŜκƻǇǝŎǎ ǳǎŜŘ ƛƴŎƭǳŘƛƴƎ ŀǇŜǊǘǳǊŜ ŀƴŘ ŦƻŎŀƭ Ǌŀǝƻ 

¶ ¢ƘŜ ŎŀƳŜǊŀκ//5 ǳǎŜŘΣ ŜȄǇƻǎǳǊŜ ǝƳŜǎΣ ŬƭƳ ǘȅǇŜǎΣ ƛƳŀƎŜ ǎƻƊǿŀǊŜΣ ƴǳƳōŜǊ ƻŦ ǎǘŀŎƪŜŘ ƛƳŀƎŜǎΣ ŀƴŘ ƻǘƘŜǊ ƛƴŦƻǊƳŀǝƻƴ ǊŜƭŜπ
Ǿŀƴǘ ǘƻ ǘƘŜ ƛƳŀƎŜ ǇǊƻŘǳŎǝƻƴ Ƴǳǎǘ ŀƭǎƻ ōŜ ǇǊƻǾƛŘŜŘ 

¶  
/ƻƳōƛƴŜŘ ±ƛǎǳŀƭ ŀƴŘ LƳŀƎƛƴƎΥ 

hōǎŜǊǾŜǊǎ Ƴŀȅ ŎƻƳōƛƴŜ ƛƳŀƎƛƴƎ ŀƴŘ Ǿƛǎǳŀƭ ƻōǎŜǊǾŀǝƻƴǎ ǇǊƻǾƛŘŜŘ ǘƘŀǘ ǘƘŜ ƭƻƎƎƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŜŀŎƘ ǘȅǇŜ ƻŦ ŀŎǝǾƛǘȅ ƳŜŜǘ 
ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀōƻǾŜΦ 

tƭŜŀǎŜ ŎƘŜŎƪ ǿƛǘƘ ǘƘŜ 5ŀǊƪ bŜōǳƭŀ hōǎŜǊǾƛƴƎ tǊƻƎǊŀƳ /ƻƻǊŘƛƴŀǘƻǊ ƛŦ ȅƻǳ ƘŀǾŜ ŀƴȅ ǉǳŜǎǝƻƴǎ ŀōƻǳǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 
 

Observer Award  

O b s e r v i n g  E x p e r i e n c e  LE V E L  

N o v i c e  

e  
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Al Observing Club 

Highlight Of The Month  

{ǳōƳƛǩƴƎ ŦƻǊ /ŜǊǝŬŎŀǝƻƴ 
hōǎŜǊǾŜǊ !ǿŀǊŘ /ƻƻǊŘƛƴŀǘƻǊΥ 

!ŀǊƻƴ /ƭŜǾŜƴǎƻƴ 
мфпмм /ƭǳǎǘŜǊ hŀƪǎ 5ǊƛǾŜ 
IǳƳōƭŜΣ¢· ттопс-нфму 
όнумύ урн-псст 
9-ƳŀƛƭΥ ŀŀǊƻƴϪŎƭŜǾŜƴǎƻƴΦƻǊƎ 

  
,ÉÎËÓȡ 
aŀǎǘŜǊ hōǎŜǊǾŜǊ tǊƻƎǊŜǎǎƛƻƴ ²ŜōǇŀƎŜ 
hōǎŜǊǾŜǊ !ǿŀǊŘ ²ŜōǇŀƎŜ 
.ƛƴƻŎǳƭŀǊ aŀǎǘŜǊ hōǎŜǊǾŜǊ !ǿŀǊŘ ²ŜōǇŀƎŜ 
aŀǎǘŜǊ hōǎŜǊǾŜǊ !ǿŀǊŘ ²ŜōǇŀƎŜ 
!ŘǾŀƴŎŜŘ hōǎŜǊǾŜǊ !ǿŀǊŘ ²ŜōǇŀƎŜ 
aŀǎǘŜǊ hōǎŜǊǾŜǊ - {ƛƭǾŜǊ !ǿŀǊŘ 
aŀǎǘŜǊ hōǎŜǊǾŜǊ - DƻƭŘ !ǿŀǊŘ 
aŀǎǘŜǊ hōǎŜǊǾŜǊ - tƭŀǝƴǳƳ !ǿŀǊŘ 

{ŜŀǊŎƘ ŦƻǊ ȅƻǳǊ ŀǿŀǊŘǎΦ 

Observer Award  

O b s e r v i n g  E x p e r i e n c e  L E V E L  

N o v i c e  

e  

e  

mailto:aaron@clevenson.org
https://www.astroleague.org/content/master-observer-progression
https://www.astroleague.org/content/observer-award
https://www.astroleague.org/content/binocular-master-observer-award
https://www.astroleague.org/al/obsclubs/master/master.html
https://www.astroleague.org/content/advanced-observer-award
https://www.astroleague.org/content/master-observer-silver-award
https://www.astroleague.org/content/master-observer-gold-award
https://www.astroleague.org/content/master-observer-platinum-award
https://www.astroleague.org/award/search
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¢ƛƳŜǎ ŀƴŘ 5ŀǘŀ ŀǊŜ ŦƻǊ CƻǊǘ ²ƻǊǘƘΣ ¢ŜȄŀǎ [ƻŎŀǝƻƴǎ hƴƭȅ 

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. 

мм aŀǊ -мΦт мфΥмтΥом млϲ { мфΥмуΥпр мсϲ {{9 мфΥмуΥпр мсϲ {{9 ǾƛǎƛōƭŜ 

мн aŀǊ -лΦу нлΥлсΥлл млϲ ²{² нлΥлтΥло мтϲ ²{² нлΥлтΥло мтϲ ²{² ǾƛǎƛōƭŜ 

мо aŀǊ -оΦс мфΥмтΥрм млϲ {² мфΥнмΥмл суϲ b² мфΥннΥол онϲ bb9 ǾƛǎƛōƭŜ 

мп aŀǊ -оΦп муΥолΥмо млϲ {{² муΥооΥнс прϲ {9 муΥосΥот млϲ b9 ǾƛǎƛōƭŜ 

мр aŀǊ -лΦт мфΥнлΥоф млϲ ² мфΥннΥмп моϲ b² мфΥноΥрл млϲ bb² ǾƛǎƛōƭŜ 

мс aŀǊ -лΦт лрΥмфΥру млϲ bb9 лрΥнмΥпо моϲ b9 лрΥноΥну млϲ 9 ǾƛǎƛōƭŜ 

мс aŀǊ -мΦс муΥомΥоо млϲ ²{² муΥопΥнт нуϲ b² муΥотΥнн млϲ b ǾƛǎƛōƭŜ 

му aŀǊ -оΦр лрΥмфΥнп млϲ bb² лрΥннΥпп тмϲ b9 лрΥнсΥлр млϲ {9 ǾƛǎƛōƭŜ 

мф aŀǊ -мΦф лпΥопΥлр нпϲ bb9 лпΥопΥрт нуϲ b9 лпΥотΥро млϲ 9{9 ǾƛǎƛōƭŜ 

нл aŀǊ -нΦн лрΥннΥот мтϲ ² лрΥноΥпн нлϲ {² лрΥнсΥмр млϲ { ǾƛǎƛōƭŜ 

нм aŀǊ -мΦс лпΥоуΥлл мфϲ {{9 лпΥоуΥлл мфϲ {{9 лпΥофΥлу млϲ {{9 ǾƛǎƛōƭŜ 

            

            

            

            

            

            

            

            

            

            

            

            

            

            

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?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58919.8046961723&type=V
https://www.heavens-above.com/passdetails.aspx?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58920.8382361607&type=V
https://www.heavens-above.com/passdetails.aspx?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58921.8063685872&type=V
https://www.heavens-above.com/passdetails.aspx?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58922.773220123&type=V
https://www.heavens-above.com/passdetails.aspx?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58923.8071142372&type=V
https://www.heavens-above.com/passdetails.aspx?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58924.2234167419&type=V
https://www.heavens-above.com/passdetails.aspx?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58924.7739322526&type=V
https://www.heavens-above.com/passdetails.aspx?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58926.2241257605&type=V
https://www.heavens-above.com/passdetails.aspx?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58927.1909381936&type=V
https://www.heavens-above.com/passdetails.aspx?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58928.2247999281&type=V
https://www.heavens-above.com/passdetails.aspx?lat=0&lng=0&loc=Unspecified&alt=0&tz=UCT&satid=25544&mjd=58929.1930636938&type=V
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/ƘŀǊǘ ŘƛǎǇƭŀȅŜŘ ƛǎ ŦƻǊ aŀǊŎƘ мрΣ нлнл Ϫ нплл [ƻŎŀƭ ¢ƛƳŜ 

CƻǊǘ ²ƻǊǘƘΣ ¢·  όонΦтрррϲbΣ фтΦоолуϲ²ύ  

aŀǊŎƘ {ƪȅ /ƘŀǊǘ 


