
bƻΦ сос ƻŀǎƛΦƻǊƎΦǳƪ Wǳƭȅ нлнс 

 

 h!{L bŜǿǎ 
¢ƘŜ ƴŜǿǎƭŜǧŜǊ ƻŦ ǘƘŜ hǊǿŜƭƭ !ǎǘǊƻƴƻƳƛŎŀƭ {ƻŎƛŜǘȅ όLǇǎǿƛŎƘύΦ 
wŜƎƛǎǘŜǊŜŘ ŎƘŀǊƛǘȅ нтмомоΦ 

 

 

 

LƳŀƎŜ ƻŦ ǘƘŜ ǎƻƭŀǊ Řƛǎƪ .ȅ {ǘŜǾŜ aŎ9ƭǾŀƴƴŜȅΣ нс aŀȅ нлнсΦ /ŀǇǘǳǊŜŘ ǳǎƛƴƎ ŀ {ƪȅǿŀǘŎƘŜǊ IŜƭƛƻǎǘŀǊ тс 

ǘŜƭŜǎŎƻǇŜΣ !{L рур Ƴƻƴƻ ŎŀƳŜǊŀ ŀƴŘ CƛǊŜŎŀǇǘǳǊŜ ǎƻƊǿŀǊŜΦ tǊƻŎŜǎǎŜŘ ǳǎƛƴƎ !ǳǘƻǎǘŀƪƪŜǊǘ ŀƴŘ tƛȄƛƴǎƛƎƘǘΦ 
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9őċŔƖůċŰќƚШ~ĲƚƚċŊĲ 
5ŜŀǊ aŜƳōŜǊǎΣ 

! ǊŜƳƛƴŘŜǊ ǘƘŀǘ ǿŜ ǿƛƭƭ ōŜ ƘƻƭŘƛƴƎ ƻǳǊ ǎǳƳƳŜǊ ǇƛŎƴƛŎ ŀǘ bŜǿōƻǳǊƴŜ ±ƛƭƭŀƎŜ Iŀƭƭ ƻƴ {ŀǘǳǊŘŀȅ му Wǳƭȅ 

ŦǊƻƳ моΥллΦ 

¢Ƙƛǎ ƛǎ ƻǇŜƴ ǘƻ ƳŜƳōŜǊǎ ƻŦ h!{L ŀƴŘ ǘƘŜƛǊ ŦŀƳƛƭȅ ŀƴŘ ŦǊƛŜƴŘǎΦ LŦ ǘƘŜ ǎƪƛŜǎ ŀǊŜ ŎƭŜŀǊ ǿŜ ǿƛƭƭ ǎŜǘ ǳǇ ǎƻƳŜ 

ǎƻƭŀǊ ǘŜƭŜǎŎƻǇŜǎΤ ƛŦ ƴƻǘΣ ǿŜ ǿƛƭƭ ōŜ ƛƴ ǘƘŜ ǾƛƭƭŀƎŜ ƘŀƭƭΦ ¢Ƙƛǎ ƛǎ ƻƴŜ ƻŦ ƻǳǊ Ƴŀƛƴ ǎƻŎƛŀƭ ŜǾŜƴǘǎ ƻŦ ǘƘŜ ȅŜŀǊΣ ǎƻ 

ƛŦ ȅƻǳ ƘŀǾŜƴΩǘ ōŜŜƴ ōŜŦƻǊŜΣ ƛǘ ǿƻǳƭŘ ƎǊŜŀǘ ƛŦ ȅƻǳ ŎƻǳƭŘ ŎƻƳŜ ŀƭƻƴƎΦ 

9ǾŜƴ ǘƘƻǳƎƘ ǘƘŜ ƘƻǳǊǎ ƻŦ ŘŀǊƪƴŜǎǎ ŀǊŜ ǎƘƻǊǘ ŀǘ ǘƘƛǎ ǝƳŜ ƻŦ ȅŜŀǊΣ ǘƘŜǊŜ ƛǎ ǎǝƭƭ ǇƭŜƴǘȅ ƎƻƛƴƎ ƻƴ ŀǘ ƻǳǊ 

ƳŜŜǝƴƎǎ ŀǘ bŜǿōƻǳǊƴŜ ŀƴŘ hǊǿŜƭƭ tŀǊƪΦ hǳǊ ŬǊǎǘ ƳŜŜǝƴƎ ƻŦ ǘƘŜ ƳƻƴǘƘ ŀǘ bŜǿōƻǳǊƴŜ ŎƻƳƳŜƴŎŜǎ ŀǘ 

ǘƘŜ ŜŀǊƭƛŜǊ ǝƳŜ ƻŦ мфΥллΣ ǘƻ ŜƴŀōƭŜ ǳǎ ǘƻ ŎŀǊǊȅ ƻǳǘ ǎƻƳŜ ǎƻƭŀǊ ƻōǎŜǊǾƛƴƎ ŀƴŘ ǘƘŜǊŜ ƛǎ ƻƊŜƴ ǇƭŜƴǘȅ ƻŦ 

ǿƛƭŘƭƛŦŜ ǘƻ ƻōǎŜǊǾŜ ŦǊƻƳ ǘƘŜ ōŀƭŎƻƴƛŜǎ ŀǘ hǊǿŜƭƭ tŀǊƪΦ 

L ƘƻǇŜ ǘƻ ǎŜŜ ȅƻǳ ƛƴ ǘƘŜ ŎƻƳƛƴƎ ƳƻƴǘƘΦ 

/ƭŜŀǊ ǎƪƛŜǎΗ 

!ƴŘȅ DƛōōǎΣ 

/ƘŀƛǊƳŀƴΦ 

9ŸůůŔƣƣĲĲШѼШÑƖƨƚƣĲĲƚ 
/ƘŀƛǊƳŀƴ !ƴŘȅ Dƛōōǎ  {Ŝǘ ƻǾŜǊŀƭƭ ŀƎŜƴŘŀ ŦƻǊ h!{LΣ ŎƘŀƛǊ ŎƻƳƳƛǧŜŜ ƳŜŜǝƴƎǎΣ ǇǊŜǎǎ ŀƴŘ 

ǇǳōƭƛŎƛǘȅΦ 

{ŜŎǊŜǘŀǊȅ wƻȅ DƻƻŘƛƴƎ  hǳǘǊŜŀŎƘ ƳŜŜǝƴƎǎ όƧƻƛƴǘƭȅ ǿƛǘƘ /ƘŀƛǊƳŀƴύΣ ƻōǎŜǊǾŀǘƻǊȅ 
ŘŜŎƻǊŀǝƻƴΦ 

¢ǊŜŀǎǳǊŜǊ tŀǳƭ ²ƘƛǝƴƎ  CƛƴŀƴŎŜΣ ǎǳǇŜǊǾƛǎƛƻƴ ƻŦ ŀǇǇƭƛŎŀǝƻƴǎ ŦƻǊ ƎǊŀƴǘǎΦ ±ƛǎƛǘǎ ōȅ ƻǳǘǎƛŘŜ 
ƎǊƻǳǇǎΣ ƻōǎŜǊǾŀǘƻǊȅ ǘƻǳǊǎΣ ǇǳōƭƛŎ ŀǇǇǊŜŎƛŀǝƻƴ ƻŦ ŀǎǘǊƻƴƻƳȅΣ 
ƻǳǘǊŜŀŎƘ ŀŎǝǾƛǝŜǎΦ 

/ƻƳƳƛǧŜŜ WŀƳŜǎ !ǇǇƭŜǘƻƴ  /ƻƳƳƛǧŜŜ ƳŜŜǝƴƎ ƳƛƴǳǘŜǎΣ ǿŜō ǎƛǘŜΦ 
 wƻōƛƴ /ŀǊǇŜƴǘŜǊ h!{LϪbŜǿōƻǳǊƴŜ ŘŜǇǳǘȅ ŎƻƻǊŘƛƴŀǘƻǊΦ 
 aŀǊǝƴ /ƻƻƪ  aŜƳōŜǊǎƘƛǇΣ ¢ƻƳƭƛƴŜ ǊŜŦǊŀŎǘƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ϧ ǳǎŜǊ ǘŜǎǝƴƎΦ 
 !ŘŀƳ IƻƴŜȅōŜƭƭ bŜǿǎƭŜǧŜǊΦ 
 aŀǘǘ [ŜŜƪǎ  {ŀŦŜǘȅ ϧ ǎŜŎǳǊƛǘȅΦ 
 tŜǘŜǊ wƛŎƘŀǊŘǎ  [ŜŎǘǳǊŜ ƳŜŜǝƴƎǎΦ 
 tŀǳƭ ²ƘƛǘƛƴƎ  h!{LϪbŜǿōƻǳǊƴŜ ŎƻƻǊŘƛƴŀǘƻǊΦ 
 aƛƪŜ ²ƘȅōǊŀȅ  !ǎǘǊƻƴƻƳȅ ǿƻǊƪǎƘƻǇǎΣ /ƘƛƭŘ tǊƻǘŜŎǝƻƴ hŶŎŜǊΣ hǊǿŜƭƭ tŀǊƪ 

{ŎƘƻƻƭ ŀǎǘǊƻƴƻƳȅΦ 
 !ƴŘȅ ²ƛƭƭǎƘŜǊŜ  [ƛōǊŀǊƛŀƴΦ 

¢ǊǳǎǘŜŜǎ .ƛƭƭ .ŀǊǘƻƴ 
bŜƛƭ aƻǊƭŜȅ 
5ŀǾƛŘ tŀȅƴŜ 
 

 

mailto:chairman@oasi.org.uk
mailto:r.gooding908@btinternet.com
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mailto:newbourne@oasi.org.uk
mailto:membership@oasi.org.uk
mailto:news@oasi.org.uk
mailto:security@oasi.org.uk
mailto:lectures@oasi.org.uk
mailto:newbourne@oasi.org.uk
mailto:workshops@oasi.org.uk
mailto:library@oasi.org.uk
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9ŸŰƣċĦƣШ?ĲƣċŔũƚ 
9ǾŜƴǘǎΥ ǿǿǿΦƻŀǎƛΦƻǊƎΦǳƪκ9ǾŜƴǘǎκ9ǾŜƴǘǎΦǇƘǇ 

9Ƴŀƛƭ ǉǳŜǊƛŜǎΥ ƛƴŦƻϪƻŀǎƛΦƻǊƎΦǳƪ 

²ŜōǎƛǘŜΥ ǿǿǿΦƻŀǎƛΦƻǊƎΦǳƪ 

CŀŎŜōƻƻƪΥ ǿǿǿΦŦŀŎŜōƻƻƪΦŎƻƳκƎǊƻǳǇǎκппрлрслфуфуфотм 

¸ƻǳ¢ǳōŜΥ ǿǿǿΦȅƻǳǘǳōŜΦŎƻƳκϪƻǊǿŜƭƭŀǎǘǊƻƴƻƳƛŎŀƭпнр 

²Ƙŀǘǎ!ǇǇΥ ŜƳŀƛƭ !ƴŘȅ Dƛōōǎ όŎƘŀƛǊƳŀƴϪƻŀǎƛΦƻǊƎΦǳƪύ ǘƻ ōŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ²Ƙŀǘǎ!ǇǇ ƎǊƻǳǇΦ 

aŜǎǎŀƎŜ ōƻŀǊŘΥ ƘǧǇǎΥκκƎǊƻǳǇǎΦƛƻκƎκh!{L όƳŜƳōŜǊǎπƻƴƭȅύΦ 

hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ όƳŜŜǝƴƎ ƴƛƎƘǘǎ ƻƴƭȅύΥ ǘŜƭΦ лтфсл луотмп 

§ ÉfШ Ĳƽƚ 
9ŘƛǘŜŘ ǘƘƛǎ ƳƻƴǘƘ ōȅ WŀƳŜǎ !ǇǇƭŜǘƻƴΦ 

tƭŜŀǎŜ ǎŜƴŘ ǊŜǇƻǊǘǎ ƻŦ ŀǎǘǊƻƴƻƳƛŎŀƭ ŀŎǝǾƛǝŜǎ όƻōǎŜǊǾŀǝƻƴǎΣ ǎǘǳŘƛŜǎΣ ǉǳŜǊƛŜǎΣ ŀƴŀƭȅǎƛǎ ƻŦ ƻōǎŜǊǾŀǝƻƴǎΣ 

ŦŀōǊƛŎŀǝƻƴ ƻŦ ƛƴǎǘǊǳƳŜƴǘǎΣ ƎŜƴŜǊŀƭ ƛƴǘŜǊŜǎǘΣ ŜǘŎύ ǘƻ ƴŜǿǎϪƻŀǎƛΦƻǊƎΦǳƪΦ ¢ƘŜ ŎƭƻǎƛƴƎ ŘŀǘŜ ŦƻǊ ƳŀǘŜǊƛŀƭ ƛǎ 

ǘƘŜ мрǘƘ Řŀȅ ƻŦ ǘƘŜ ƳƻƴǘƘΦ 

¢ƘŜ bŜǿǎƭŜǧŜǊ ŀǊŎƘƛǾŜ ƛǎ ŀǘ ǿǿǿΦƻŀǎƛΦƻǊƎΦǳƪκb[κb[ψŀǊŎƘƛǾŜΦǇƘǇΦ 

!ǳǘƘƻǊǎΥ ǇƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ ǘƘŜ bŜǿǎƭŜǧŜǊ ƛǎ ǇǳōƭƛŎƭȅ ŀǾŀƛƭŀōƭŜΗ 

 ĲƽШ~ĲůĤĲƖƚ 
²ŜƭŎƻƳŜ ǘƻ DŀōǊƛŜƭŀ /ǊŀƴŜΣ ǿƘƻ ƧƻƛƴŜŘ h!{L ƛƴ WǳƴŜΦ 

EƻĲŰƣƚ 
5ŀǘŜΣ ¢ƛƳŜ ϧ [ƻŎŀǝƻƴ /ƻƴǘŀŎǘ 9ǾŜƴǘ 

²ŜŘ лм Wǳƭ нлнс 
нлΥлл 
hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ 

aŀǊǝƴ /ƻƻƪ 
ƳŜƳōŜǊǎƘƛǇϪƻŀǎƛΦƻǊƎΦǳƪ 

 

DŜƴŜǊŀƭ ƻōǎŜǊǾƛƴƎ ŦƻǊ ƳŜƳōŜǊǎ ƻŦ 
h!{LΦ 

²ŜŘ лу Wǳƭ нлнс 
нлΥлл 
hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ 

aŀǊǝƴ /ƻƻƪ 
ƳŜƳōŜǊǎƘƛǇϪƻŀǎƛΦƻǊƎΦǳƪ 

DŜƴŜǊŀƭ ƻōǎŜǊǾƛƴƎ ŦƻǊ ƳŜƳōŜǊǎ ƻŦ 
h!{LΦ 

aƻƴ мо Wǳƭ нлнс 
мфΥлл 
bŜǿōƻǳǊƴŜ ±ƛƭƭŀƎŜ Iŀƭƭ 

tŀǳƭ ²ƘƛǝƴƎΣ Cw!{ 
ƴŜǿōƻǳǊƴŜϪƻŀǎƛΦƻǊƎΦǳƪ 

bŜǿōƻǳǊƴŜ ƳŜŜǝƴƎ π ōŜƎƛƴƴŜǊǎ ŀƴŘ 
ƴŜǿ ƳŜƳōŜǊǎ ǿŜƭŎƻƳŜΗ 
мфΥлл 5ƻƻǊǎ ƻǇŜƴ ŀƴŘ ǎƻƭŀǊ ƻōǎŜǊǾƛƴƎ 
ƛŦ ǘƘŜ ǎƪȅ ƛǎ ŎƭŜŀǊΦ 

²ŜŘ мр Wǳƭ нлнс 
нлΥлл 
hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ 

aŀǊǝƴ /ƻƻƪ 
ƳŜƳōŜǊǎƘƛǇϪƻŀǎƛΦƻǊƎΦǳƪ 

DŜƴŜǊŀƭ ƻōǎŜǊǾƛƴƎ ŦƻǊ ƳŜƳōŜǊǎ ƻŦ 
h!{LΦ 

 

κ/ƻƴǘΦ 

http://www.oasi.org.uk/Events/Events.php
mailto:info@oasi.org.uk
http://www.oasi.org.uk/
http://www.facebook.com/groups/445056098989371
http://www.youtube.com/@orwellastronomical425
mailto:chairman@oasi.org.uk
https://groups.io/g/OASI
mailto:news@oasi.org.uk
http://www.oasi.org.uk/NL/NL_archive.php
https://www.oasi.org.uk/Maps/Map_OPO_mems.shtml
mailto:membership@oasi.org.uk
https://www.oasi.org.uk/Maps/Map_OPO_mems.shtml
mailto:membership@oasi.org.uk
https://www.oasi.org.uk/Maps/Map_NewbourneVH.shtml
mailto:newbourne@oasi.org.uk
https://www.oasi.org.uk/OAN/OAN.php
https://www.oasi.org.uk/OAN/OAN.php
https://www.oasi.org.uk/Maps/Map_OPO_mems.shtml
mailto:membership@oasi.org.uk
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5ŀǘŜΣ ¢ƛƳŜ ϧ [ƻŎŀǝƻƴ /ƻƴǘŀŎǘ 9ǾŜƴǘ 

{ŀǘ му Wǳƭ нлнс 
моΦллπнлΥлл 
bŜǿōƻǳǊƴŜ ±ƛƭƭŀƎŜ Iŀƭƭ 

tŜǘŜ wƛŎƘŀǊŘǎ 
ƭŜŎǘǳǊŜǎϪƻŀǎƛΦƻǊƎΦǳƪ 

{ǳƳƳŜǊ ǇƛŎƴƛŎΣ ǿƛǘƘ ǎƻƭŀǊ ƻōǎŜǊǾƛƴƎ 
ƛƴ ǘƘŜ ŀƊŜǊƴƻƻƴ όǿŜŀǘƘŜǊ ǇŜǊƳƛǩƴƎύΦ 
hǇŜƴ ǘƻ ŀƭƭ ƳŜƳōŜǊǎ ƻŦ h!{L ŀƴŘ 
ǘƘŜƛǊ ƎǳŜǎǘǎΦ 

aƻƴ нл Wǳƭ нлнс 
нлΥлл 
½ƻƻƳ 

tŀǳƭ ²ƘƛǝƴƎΣ Cw!{ 
ǘǊŜŀǎǳǊŜǊϪƻŀǎƛΦƻǊƎΦǳƪ 

tǊŜπǊŜŎƻǊŘŜŘ ǘŀƭƪΥ !ǊǊƻƪƻǘƘ ŀƴŘ ǘƘŜ 
{ŜƴǝƴŜƭǎ ōȅ DǊŜƎ {ƳȅŜπwǳƳǎōȅΦ 
ό½ƻƻƳ ƭƻƎƛƴ ŘŜǘŀƛƭǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ 
ŜƳŀƛƭ ǘƻ ƳŜƳōŜǊǎΦύ 

²ŜŘ нн Wǳƭ нлнс 
нлΥлл 
hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ 

aŀǊǝƴ /ƻƻƪ 
ƳŜƳōŜǊǎƘƛǇϪƻŀǎƛΦƻǊƎΦǳƪ 
 

DŜƴŜǊŀƭ ƻōǎŜǊǾƛƴƎ ŦƻǊ ƳŜƳōŜǊǎ ƻŦ 
h!{LΦ 

aƻƴ нт Wǳƭ нлнс 
мфΥол 
bŜǿōƻǳǊƴŜ ±ƛƭƭŀƎŜ Iŀƭƭ 

tŀǳƭ ²ƘƛǝƴƎΣ Cw!{ 
ƴŜǿōƻǳǊƴŜϪƻŀǎƛΦƻǊƎΦǳƪ 

bŜǿōƻǳǊƴŜ ƳŜŜǝƴƎ π ōŜƎƛƴƴŜǊǎ ŀƴŘ 
ƴŜǿ ƳŜƳōŜǊǎ ǿŜƭŎƻƳŜΗ 
мфΥол 5ƻƻǊǎ ƻǇŜƴΦ 
мфΥпр {ƪȅ bƻǘŜǎ ōȅ .ƛƭƭ .ŀǊǘƻƴΣ Cw!{ 
ŀƴŘ !ǎǘǊƻ bŜǿǎ ōȅ tŀǳƭ ²ƘƛǝƴƎΣ 
Cw!{Φ 

²ŜŘ нф Wǳƭ нлнс 
нлΥлл 
hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ 

aŀǊǝƴ /ƻƻƪ 
ƳŜƳōŜǊǎƘƛǇϪƻŀǎƛΦƻǊƎΦǳƪ 
 

DŜƴŜǊŀƭ ƻōǎŜǊǾƛƴƎ ŦƻǊ ƳŜƳōŜǊǎ ƻŦ 
h!{LΦ 

²ŜŘ лр !ǳƎ нлнс 
мфΥол 
bŜǿōƻǳǊƴŜ ±ƛƭƭŀƎŜ Iŀƭƭ 

aŀǊǝƴ /ƻƻƪ 
ƳŜƳōŜǊǎƘƛǇϪƻŀǎƛΦƻǊƎΦǳƪ 

DŜƴŜǊŀƭ ƻōǎŜǊǾƛƴƎ ŦƻǊ ƳŜƳōŜǊǎ ƻŦ 
h!{LΦ 
b.Υ hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ ǿƛƭƭ ōŜ 
ŎƭƻǎŜŘ ǘƻƴƛƎƘǘΦ 

{ŀǘ лу !ǳƎ нлнс 
ммΥллπмсΥлл 
hƴ ǘƘŜ Ǉŀǝƻ ŀǊŜŀ ƻǳǘǎƛŘŜ 
ǘƘŜ ŎŀŦŜ ŀǘ ¢ƘŜ IƻƭŘ 

!ƴŘȅ Dƛōōǎ 
ŎƘŀƛǊƳŀƴϪƻŀǎƛΦƻǊƎΦǳƪ 

9ǾŜƴǘ ƻǇŜƴ ǘƻ ǘƘŜ ǇǳōƭƛŎΦ {ƻƭŀǊ 
ƻōǎŜǊǾƛƴƎΦ 9ǾŜƴǘ ƛǎ ƛƴ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ 
{ǳũƻƭƪ !ǊŎƘƛǾŜǎϥ ŜȄƘƛōƛǝƻƴ ¢ƘŜ aƻƻƴΥ 
hǳǊ bŜŀǊŜǎǘ bŜƛƎƘōƻǳǊΦ .ƻƻƪƛƴƎ ƴƻǘ 
ƴŜŎŜǎǎŀǊȅΦ 

aƻƴ мл !ǳƎ нлнс 
мфΥол 
bŜǿōƻǳǊƴŜ ±ƛƭƭŀƎŜ Iŀƭƭ 

tŀǳƭ ²ƘƛǝƴƎΣ Cw!{ 
ƴŜǿōƻǳǊƴŜϪƻŀǎƛΦƻǊƎΦǳƪ 

bŜǿōƻǳǊƴŜ ƳŜŜǝƴƎ π ōŜƎƛƴƴŜǊǎ ŀƴŘ 
ƴŜǿ ƳŜƳōŜǊǎ ǿŜƭŎƻƳŜΗ 
мфΥол 5ƻƻǊǎ ƻǇŜƴΦ 

²ŜŘ мн !ǳƎ нлнс 
мтΥол 
[ƻŎŀǝƻƴΥ ¢.! 

aŀǊǝƴ /ƻƻƪ 
ƳŜƳōŜǊǎƘƛǇϪƻŀǎƛΦƻǊƎΦǳƪ 

hōǎŜǊǾƛƴƎ ǘƘŜ ǇŀǊǝŀƭ ǎƻƭŀǊ ŜŎƭƛǇǎŜ 
όŬǊǎǘ ŎƻƴǘŀŎǘ ŀǘ муΥмнύΦ ¢Ƙƛǎ ŜǾŜƴǘ ƛǎ 
ƻǇŜƴ ǘƻ ƳŜƳōŜǊǎ ƻŦ h!{L ƻƴƭȅΦ 
5Ŝǘŀƛƭǎ ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ŜƳŀƛƭ ǘƻ 
ƳŜƳōŜǊǎΦ 
b.Υ hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ ǿƛƭƭ ōŜ 
ŎƭƻǎŜŘ ǘƻƴƛƎƘǘΦ 

aƻƴ мт !ǳƎ нлнс 
нлΥлл 
½ƻƻƳ 

tŀǳƭ ²ƘƛǝƴƎΣ Cw!{ 
ǘǊŜŀǎǳǊŜǊϪƻŀǎƛΦƻǊƎΦǳƪ 

tǊŜπǊŜŎƻǊŘŜŘ ǘŀƭƪΥ {ǳƴƴȅΣ ǿƛǘƘ ŀ 
/ƘŀƴŎŜ ƻŦ /ŀǘŀǎǘǊƻǇƘŜ ōȅ {Ŝŀƴ 
9ƭǾƛŘƎŜΦ ό½ƻƻƳ ƭƻƎƛƴ ŘŜǘŀƛƭǎ ŀǊŜ 
ǇǊƻǾƛŘŜŘ ōȅ ŜƳŀƛƭ ǘƻ ƳŜƳōŜǊǎΦύ 

²ŜŘ мф !ǳƎ нлнс 
мфΥол 
bŜǿōƻǳǊƴŜ ±ƛƭƭŀƎŜ Iŀƭƭ 

aŀǊǝƴ /ƻƻƪ 
ƳŜƳōŜǊǎƘƛǇϪƻŀǎƛΦƻǊƎΦǳƪ 

DŜƴŜǊŀƭ ƻōǎŜǊǾƛƴƎ ŦƻǊ ƳŜƳōŜǊǎ ƻŦ 
h!{LΦ 
b.Υ hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ ǿƛƭƭ ōŜ 
ŎƭƻǎŜŘ ǘƻƴƛƎƘǘΦ 

 

κ/ƻƴǘΦ 
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https://www.oasi.org.uk/Maps/Map_OPO_mems.shtml
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mailto:newbourne@oasi.org.uk
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https://www.oasi.org.uk/OAN/OAN.php
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mailto:membership@oasi.org.uk
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mailto:newbourne@oasi.org.uk
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mailto:membership@oasi.org.uk
mailto:treasurer@oasi.org.uk
https://www.oasi.org.uk/Maps/Map_NewbourneVH.shtml
mailto:membership@oasi.org.uk


с 
 

5ŀǘŜΣ ¢ƛƳŜ ϧ [ƻŎŀǝƻƴ /ƻƴǘŀŎǘ 9ǾŜƴǘ 

aƻƴ нп !ǳƎ нлнс 
мфΥол 
bŜǿōƻǳǊƴŜ ±ƛƭƭŀƎŜ Iŀƭƭ 

tŀǳƭ ²ƘƛǝƴƎΣ Cw!{ 
ƴŜǿōƻǳǊƴŜϪƻŀǎƛΦƻǊƎΦǳƪ 

bŜǿōƻǳǊƴŜ ƳŜŜǝƴƎ π ōŜƎƛƴƴŜǊǎ ŀƴŘ 
ƴŜǿ ƳŜƳōŜǊǎ ǿŜƭŎƻƳŜΗ 
мфΥол 5ƻƻǊǎ ƻǇŜƴΦ 
мфΥпр {ƪȅ bƻǘŜǎ ōȅ .ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φ 

²ŜŘ нс !ǳƎ нлнс 
нлΥлл 
hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ 

aŀǊǝƴ /ƻƻƪ 
ƳŜƳōŜǊǎƘƛǇϪƻŀǎƛΦƻǊƎΦǳƪ 
 

DŜƴŜǊŀƭ ƻōǎŜǊǾƛƴƎ ŦƻǊ ƳŜƳōŜǊǎ ƻŦ 
h!{LΦ 

aƻƴ ом !ǳƎ нлнс 
¢ƛƳŜ ¢./ 
.ŀǿŘǎŜȅ wŀŘŀǊ aǳǎŜǳƳ 

tŀǳƭ ²ƘƛǝƴƎΣ Cw!{ 
ǘǊŜŀǎǳǊŜǊϪƻŀǎƛΦƻǊƎΦǳƪ 

9ǾŜƴǘ ƻǇŜƴ ǘƻ ǘƘŜ ǇǳōƭƛŎΦ {ƻƭŀǊ 
ƻōǎŜǊǾƛƴƎΦ ¢Ƙƛǎ ŜǾŜƴǘ ƛǎ Ǌǳƴ ōȅ 
.ŀǿŘǎŜȅ wŀŘŀǊΦ .ƻƻƪƛƴƎ ƴƻǘ 
ƴŜŎŜǎǎŀǊȅΦ 

   
¢ƘŜ ƭŀǘŜǎǘ ƭƛǎǘ ƻŦ ŜǾŜƴǘǎ ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴƭƛƴŜΥ ƘǧǇǎΥκκǿǿǿΦƻŀǎƛΦƻǊƎΦǳƪκ9ǾŜƴǘǎκ9ǾŜƴǘǎΦǇƘǇΦ 

h!{L ŜǾŜƴǘǎ ŀǊŜ ŦǊŜŜ ŦƻǊ ƳŜƳōŜǊǎ ǘƻ ŀǧŜƴŘΦ !ƭƭ ƳŜƳōŜǊǎ ŀǊŜ ǿŜƭŎƻƳŜ ŀǘ ŀƭƭ ŜǾŜƴǘǎΦ 

https://www.oasi.org.uk/Maps/Map_NewbourneVH.shtml
mailto:newbourne@oasi.org.uk
https://www.oasi.org.uk/OAN/OAN.php
https://www.oasi.org.uk/OAN/OAN.php
https://www.oasi.org.uk/Maps/Map_OPO_mems.shtml
mailto:membership@oasi.org.uk
https://www.bawdseyradar.org.uk/whats-on/
mailto:treasurer@oasi.org.uk
https://www.oasi.org.uk/Events/Events.php


т 
 

§ ÉfШѻШ§ƖƽĲũũШÂċƖť 
²Ŝ ƘƻƭŘ ƳŜŜǝƴƎǎ ŀǘ hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅ 

ŜǾŜǊȅ ²ŜŘƴŜǎŘŀȅ ŜǾŜƴƛƴƎ ŦǊƻƳ уǇƳΦ 

!ŎŎŜǎǎ ƛǎ Ǿƛŀ ǘƘŜ ǎŜŎƻƴŘ ƎŀǘŜ ƻƴ /ƘǳǊŎƘ wƻŀŘΣ 

bŀŎǘƻƴΦ ό²Ƙŀǘо²ƻǊŘǎΥ ǘƻǳǊΦŦǳǎŜΦōŀƴƪǎΦύ 

!ŎŎŜǎǎ ǊŜǉǳƛǊŜǎ ǘƘŜ ŎƻƳōƛƴŀǝƻƴ ŎƻŘŜ ƻǊ ŀ ƪŜȅ 

Ŧƻō ǘƻ ƻǇŜƴ ǘƘŜ ƎŀǘŜ ŀƴŘ ŀ ƪŜȅ Ŧƻō ǘƻ ƻǇŜƴ ǘƘŜ 

ŘƻƻǊ ǘƻ ǘƘŜ ƻōǎŜǊǾŀǘƻǊȅΦ wŜƎǳƭŀǊ ŀǧŜƴŘŜŜǎ 

ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ƪŜȅ Ŧƻō ς ŀǎƪ ŀƴȅ 

ŎƻƳƳƛǧŜŜ ƳŜƳōŜǊ ŦƻǊ ŘŜǘŀƛƭǎΦ LŦ ȅƻǳ Řƻ ƴƻǘ 

ƘŀǾŜ ŀ ƪŜȅ ŦƻōΣ ǊƛƴƎ ǘƘŜ ƻōǎŜǊǾŀǘƻǊȅ ƴǳƳōŜǊ 

ŀƴŘ ǎƻƳŜƻƴŜ ǿƛƭƭ ƭŜǘ ȅƻǳ ƛƴΦ 

!ǧŜƴŘŜŜǎ Ƴǳǎǘ Ŧƻƭƭƻǿ ǘƘŜ ōŜƭƻǿ ǊƻǳǘŜΦ tƭŜŀǎŜ 

ƪŜŜǇ ƴƻƛǎŜ ǘƻ ŀ ƳƛƴƛƳǳƳ ǘƻ ŀǾƻƛŘ ŘƛǎǘǳǊōƛƴƎ 

ǇǳǇƛƭǎ ŀƴŘ ǎǘŀũ ŀǘ hǊǿŜƭƭ tŀǊƪ {ŎƘƻƻƭΦ 

ω 9ƴǘŜǊ ǘƘǊƻǳƎƘ ǘƘŜ ƎŀǘŜ ǎƻǳǘƘ όǘƻǿŀǊŘǎ 

ǘƘŜ wƛǾŜǊ hǊǿŜƭƭύ ƻŦ ǘƘŜ Ƴŀƛƴ ƎŀǘŜ ƻŦ 

ǘƘŜ ǎŎƘƻƻƭΦ ¢ƘŜ ŎƻƳōƛƴŀǝƻƴ ŎƻŘŜ ƻǊ ŀ ƪŜȅ Ŧƻō ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ƻǇŜƴ ǘƘŜ ƎŀǘŜΦ 

ω tŀǊƪ ŀǎ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ŀōƻǾŜ ƳŀǇΦ 

ω 9ƴǘŜǊ ǘƘŜ ǎŎƘƻƻƭ ǘƘǊƻǳƎƘ ǘƘŜ ŘƻǳōƭŜ ōƭŀŎƪ ŘƻƻǊǎ ŀǎ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ƳŀǇΦ ! ƪŜȅ Ŧƻō ƛǎ ǊŜǉǳƛǊŜŘ 

ǘƻ ƻǇŜƴ ǘƘŜ ŘƻƻǊΦ 

ω /ƻƴǝƴǳŜ ǎǘǊŀƛƎƘǘ ǘƘǊƻǳƎƘ ǘƘŜ ƴŜȄǘ ǘǿƻ ǎŜǘǎ ƻŦ ŘƻǳōƭŜ ŘƻƻǊǎΦ 

ω ¢ǳǊƴ ƭŜƊ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǎƘƻǊǘ ŎƻǊǊƛŘƻǊ ǘƘŜƴ ǘǳǊƴ ƛƳƳŜŘƛŀǘŜƭȅ ǊƛƎƘǘΦ 

ω tŀǎǎ ǘƘǊƻǳƎƘ ǘƘŜ ǎƛƴƎƭŜ ŘƻƻǊ ŀƴŘ Ŧƻƭƭƻǿ ǘƘŜ ǎǘŀƛǊǎ ƛƳƳŜŘƛŀǘŜƭȅ ƻƴ ǘƘŜ ƭŜƊ ǘƻ ǘƘŜ ƻōǎŜǊǾŀǘƻǊȅΦ 

 



у 
 

§ ÉfШѻШ ĲƽĤŸƨƖŰĲ 
aŜŜǝƴƎǎ ŀǘ bŜǿōƻǳǊƴŜ ŀǊŜ ƘŜƭŘ ƛƴ ǘƘŜ ±ƛƭƭŀƎŜ IŀƭƭΣ aƛƭƭ 

[ŀƴŜΣ Ltмн пbt ό²Ƙŀǘо²ƻǊŘǎΥ ǎŎŀǊǎΦŀǘƭŀǎΦǇǊƛƴǝƴƎΦύ 

5ƻƻǊǎ ƻǇŜƴ ŀǘ тΦллǇƳ ƛƴ ŜŀǊƭȅ Wǳƭȅ όǘƘƛǎ ƛǎ ол ƳƛƴǳǘŜǎ ŜŀǊƭƛŜǊ 

ǘƘŀƴ ǳǎǳŀƭΣ ǘƻ ŜƴŀōƭŜ ǎƻƭŀǊ ƻōǎŜǊǾƛƴƎΣ ƛŦ ǎƪƛŜǎ ŀǊŜ ŎƭŜŀǊύΦ 

5ƻƻǊǎ ƻǇŜƴ ŀǘ тΦолǇƳΣ ƭŀǘŜ Wǳƭȅ ƻƴǿŀǊŘǎΦ 

±ƛǎƛǘƻǊǎ ŀǊŜ ǿŜƭŎƻƳŜΦ !ƴȅƻƴŜ ǾƛǎƛǝƴƎ ƳƻǊŜ ǘƘŀƴ ǘǿƛŎŜ ǿƛƭƭ 

ōŜ ŀǎƪŜŘ ǘƻ ōŜŎƻƳŜ ŀ ƳŜƳōŜǊ ƻŦ h!{LΦ 

bŜǿōƻǳǊƴŜ ŘŀǘŜǎ ŦƻǊ нлнс 

Wǳƭȅ мо нтό{Σ !ύ 

!ǳƎǳǎǘ мл нпό{ύ 

{ŜǇǘŜƳōŜǊ мп нуό{Σ !ύ 

hŎǘƻōŜǊ мн нсό{ύ 

bƻǾŜƳōŜǊ лф ноό{Σ !ύ 

5ŜŎŜƳōŜǊ мпόvύ  

 
! Ґ !ǎǘǊƻ bŜǿǎ ōȅ tŀǳƭ ²ƘƛǝƴƎΦ 

{ Ґ {ƪȅ bƻǘŜǎ ōȅ .ƛƭƭ .ŀǊǘƻƴΦ 

v Ґ ǉǳƛȊ ōȅ tŀǳƭ ²ƘƛǘƛƴƎΦ 

bŜǿōƻǳǊƴŜ aŜŜǝƴƎǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ƘŜƭŘ ƻƴ ǘƘŜ нƴŘ ŀƴŘ пǘƘ aƻƴŘŀȅǎ ƻŦ ŜŀŎƘ ƳƻƴǘƘΦ І ƛƴŘƛŎŀǘŜǎ ŀ 

ŘŜǾƛŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ǳǎǳŀƭ ƳƻƴǘƘƭȅ ǇŀǘǘŜǊƴΦ 

 

 



ф 
 

§ƨƣƖĲċĦőШEƻĲŰƣƚ 
¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƻǳǘǊŜŀŎƘ ŜǾŜƴǘǎ ƘŀǾŜ ōŜŜƴ ƻǊƎŀƴƛǎŜŘΦ !ǎǎƛǎǘŀƴŎŜ ǿƛƭƭ ōŜ ŀǇǇǊŜŎƛŀǘŜŘ ŦǊƻƳ ŀǎ Ƴŀƴȅ 

ƳŜƳōŜǊǎ ŀǎ ǇƻǎǎƛōƭŜΦ 9ƴǘƘǳǎƛŀǎƳ ŀƴŘ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ŜƴƎŀƎŜ ǿƛǘƘ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ ǇǳōƭƛŎ ŀǊŜ ƳƻǊŜ 

ƛƳǇƻǊǘŀƴǘ ǘƘŀƴ ǎŎƛŜƴǝŬŎ ŜȄǇŜǊǝǎŜΗ /ƻƴǘŀŎǘ ǘƘŜ ƻǊƎŀƴƛǎŜǊǎ ǿƛǘƘ ƻũŜǊǎ ƻŦ ŀǎǎƛǎǘŀƴŎŜ ƻǊ ǘƻ ŀǎƪ ŦƻǊ ƳƻǊŜ 

ƛƴŦƻǊƳŀǝƻƴΦ 

5ŀǘŜ 9ǾŜƴǘ hǊƎŀƴƛǎŜǊ {ǘŀǘǳǎ 

{ŀǘǳǊŘŀȅ лу !ǳƎǳǎǘ {ƻƭŀǊ ƻōǎŜǊǾƛƴƎ ƻƴ ǘƘŜ Ǉŀǝƻ ŀǊŜŀ ƻǳǘǎƛŘŜ ǘƘŜ 
ŎŀŦŜ ŀǘ ¢ƘŜ IƻƭŘϝ 

!ƴŘȅ Dƛōōǎ /ƻƴŬǊƳŜŘ 

aƻƴŘŀȅ ом !ǳƎǳǎǘ {ƻƭŀǊ ƻōǎŜǊǾƛƴƎ ŀǘ .ŀǿŘǎŜȅ wŀŘŀǊ aǳǎŜǳƳ tŀǳƭ ²ƘƛǝƴƎ /ƻƴŬǊƳŜŘ 

CǊƛŘŀȅ му {ŜǇǘŜƳōŜǊ [ǳƴŀǊ ƻōǎŜǊǾƛƴƎ ŀǘ bŜǿōƻǳǊƴŜ ±ƛƭƭŀƎŜ Iŀƭƭϝ !ƴŘȅ Dƛōōǎ /ƻƴŬǊƳŜŘ 

 

ϝ 9ǾŜƴǘ ƛǎ ƛƴ ŀǎǎƻŎƛŀǝƻƴ ǿƛǘƘ ¢ƘŜ IƻƭŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ŜȄƘƛōƛǝƻƴ ¢ƘŜ aƻƻƴΥ hǳǊ bŜŀǊŜǎǘ bŜƛƎƘōƻǳǊΦ 

h!{L ƘŜƭŘ ǘǿƻ ƻǳǘǊŜŀŎƘ ŜǾŜƴǘǎΣ ōƻǘƘ ǎƻƭŀǊ ƻōǎŜǊǾƛƴƎ ǎŜǎǎƛƻƴǎΣ ŘǳǊƛƴƎ WǳƴŜ нлнсΦ tƘƻǘƻǎ ƻŦ ǘƘŜ ŜǾŜƴǘǎ 

ŀǊŜ ōŜƭƻǿΦ 

 
{ƻƭŀǊ ƻōǎŜǊǾƛƴƎ ŀǘ ǘƘŜ 9ŀǎǘ {ǳũƻƭƪ ²ƛǊŜƭŜǎǎ wŀƭƭȅ ό¢ƘŜ LǇǎǿƛŎƘ wŀŘƛƻ wŀƭƭȅύ ƻƴ нм WǳƴŜΦ h!{LΩǎ ǎǘŀƴŘ 

ŀǧǊŀŎǘŜŘ ƳǳŎƘ ƛƴǘŜǊŜǎǘΦ tƘƻǘƻ ōȅ bŜƛƭ aƻǊƭŜȅΦ 

chairman@oasi.org.uk
treasurer@oasi.org.uk
chairman@oasi.org.uk


мл 
 

 
{ƻƭŀǊ ƻōǎŜǊǾƛƴƎ ƻǳǘǎƛŘŜ /ƘǊƛǎǘŎƘǳǊŎƘ aŀƴǎƛƻƴ ƻƴ нт WǳƴŜΦ ¢ƘŜ ǎǘŀƴŘ ŀǧǊŀŎǘŜŘ ƳǳŎƘ ƛƴǘŜǊŜǎǘ ŦǊƻƳ 

ǾƛǎƛǘƻǊǎ ǘƻ ǘƘŜ aŀƴǎƛƻƴΦ ¢ƘŜ ǎƪȅ ǿŀǎ ŎƭŜŀǊ ǳƴǝƭ ŜŀǊƭȅ ŀƊŜǊƴƻƻƴΣ ŜƴŀōƭƛƴƎ ŀǧŜƴŘŜŜǎ ǘƻ ǎŜŜ ǎǳƴǎǇƻǘǎΣ 

ǇǊƻƳƛƴŜƴŎŜǎ ŀƴŘ ƻǘƘŜǊ ŦŜŀǘǳǊŜǎ ƻƴ ǘƘŜ ǎƻƭŀǊ Řƛǎƪ ǘƘǊƻǳƎƘ ŀ ǾŀǊƛŜǘȅ ƻŦ ǘŜƭŜǎŎƻǇŜǎΦ tƘƻǘƻ ōȅ aƛƪŜ 

²ƘȅōǊŀȅΦ {ŜŜ ǇΦрн ŦƻǊ ŀƴ ƛƳŀƎŜ ƻŦ ǘƘŜ {ǳƴ ŎŀǇǘǳǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ŜǾŜƴǘ ōȅ tŀǳƭ ²ƘƛǝƴƎ Cw!{ ŀƴŘ ǇΦсл ŦƻǊ 

ŀƴ ƛƳŀƎŜ ƻŦ ǘƘŜ {ǳƴ ŎŀǇǘǳǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ŜǾŜƴǘ ōȅ WŀŎƪ DƭŜŜŘΦ 

 



мм 
 

§ ÉfШÂŔĦŰŔĦШΞΜΞΣ 

 

LŦ ƛǘϥǎ ǎǳƴƴȅ ǘƘŜǊŜ ǿƛƭƭ ōŜ ǎƻƭŀǊ ƻōǎŜǊǾƛƴƎ ŀǘ ǘƘŜ ǇƛŎƴƛŎΦ ¦ǎŜ Ŏƭǳō ǘŜƭŜǎŎƻǇŜǎ ƻǊ ōǊƛƴƎ 

ȅƻǳǊ ƻǿƴΦ !ŎŎŜǎǎ ǘƻ ǘƘŜ ǾƛƭƭŀƎŜ Ƙŀƭƭ ǿƛƭƭ ōŜ ŦǊƻƳ ǎƘƻǊǘƭȅ ŀƊŜǊ мǇƳΦ 

¢ƘŜ ǇƛŎƴƛŎ ƛǎ ƻǊƎŀƴƛǎŜŘ ōȅ tŜǘŜ wƛŎƘŀǊŘǎΦ /ƻƴǘŀŎǘ ŦƻǊ ǉǳŜǊƛŜǎΥ ƭŜŎǘǳǊŜǎϪƻŀǎƛΦƻǊƎΦǳƪΦ 

lectures@oasi.org.uk


мн 
 

ÑőĲШ ŔŊőƣШÉťǃШŔŰШsƨũǃШΞΜΞΣ 
9ǾŜƴǘ ǝƳŜǎ ŀǊŜ ƛƴ .{¢Φ 

5ŀǘŀ ŦƻǊ ǘƘŜ {ǳƴΣ aƻƻƴΣ ǇƭŀƴŜǘǎ ŀƴŘ L{{ ƛǎ ŦǊƻƳ ƘǧǇǎΥκκƘŜŀǾŜƴǎπŀōƻǾŜΦŎƻƳ ŦƻǊ ǘƘŜ ƭƻŎŀǝƻƴ ƻŦ hǊǿŜƭƭ 

tŀǊƪ hōǎŜǊǾŀǘƻǊȅΣ рнΦллфсϲbΣ мΦнолрϲ9Φ 5ŀǘŀ ŦƻǊ ƳŜǘŜƻǊ ǎƘƻǿŜǊǎ ƛǎ ŦǊƻƳ ǘƘŜ .!! IŀƴŘōƻƻƪ ŦƻǊ нлнсΦ 

hōƧŜŎǘ 5ŀǘŜ wƛǎŜ {Ŝǘ aŀƎΦ 

{ǳƴ 

 u

м лпΥоф нмΥму  

ом лрΥмр нлΥпт  

aƻƻƴ 

ᶍ 

м ннΥоф лрΥоо  

ом нмΥон лтΥлт  

aŜǊŎǳǊȅ 

ᶎ 

м лсΥоо ннΥпс лΦф 

ом лоΥпф мфΥнф лΦр 

±Ŝƴǳǎ 

ᶏ 

м лтΥпп ноΥоу πоΦф 

ом лфΥоф ннΥлс πпΦм 

aŀǊǎ 

ᶑ 

м лнΥрм муΥлс мΦо 

ом 

м 
лмΥон мтΥрф мΦо 

WǳǇƛǘŜǊ 

ᶒ 

м лтΥлт ноΥло πмΦт 

ом лрΥмл нлΥоф πмΦс 

{ŀǘǳǊƴ 

ᶓ 

м лмΥпс мпΥмс лΦу 

ом ннΥрт ммΥоо лΦс 

¦Ǌŀƴǳǎ 

ᶔ 

м лоΥму мфΥлр рΦу 

ом ллΥоп мсΥнс рΦу 

bŜǇǘǳƴŜ 

ᶕ 

м лмΥнр моΥнс тΦф 

ом ннΥон млΥнт тΦу 

 

aŜǘŜƻǊ ǎƘƻǿŜǊǎ 

{ƘƻǿŜǊ ±ƛǎƛōƛƭƛǘȅ aŀȄƛƳǳƳ ½Iwϝ !ǘ aŀȄ tǊƻǎǇŜŎǘǎ ŦƻǊ ǘƘŜ ¦Y 

!ƭǇƘŀ /ŀǇǊƛŎƻǊƴƛŘǎ ло Wǳƭȅ ς мр !ǳƎǳǎǘ ол Wǳƭȅ р ¦ƴŦŀǾƻǳǊŀōƭŜ 

 

ϝ ½Iw όȊŜƴƛǘƘŀƭ ƘƻǳǊƭȅ ǊŀǘŜύ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƳŜǘŜƻǊǎ ŀƴ ƻōǎŜǊǾŜǊ ǿƻǳƭŘ ǎŜŜ ƛƴ ŀƴ ƘƻǳǊ ƻŦ ǇŜŀƪ ŀŎǝǾƛǘȅ 

ƛŦ ǘƘŜ ǊŀŘƛŀƴǘ ǿŜǊŜ ŀǘ ǘƘŜ ȊŜƴƛǘƘΣ ŀǎǎǳƳƛƴƎ ǇŜǊŦŜŎǘ ŎƻƴŘƛǝƻƴǎΦ 

 

https://heavens-above.com/


мо 
 

±ƛǎƛōƭŜ ǇŀǎǎŜǎ ƻŦ ǘƘŜ L{{ 

 

Date 
Brightness Start Highest point End 

(mag) Time Alt. Az. Time Alt. Az. Time Alt. Az. 
01-Jul -2.6 01:06:05 25° SE 01:06:05 25° SE 01:08:45 10° E 
01-Jul -3.8 02:38:59 10° WSW 02:42:20 71° SSE 02:45:43 10° E 
02-Jul -1.7 00:19:22 15° ESE 00:19:22 15° ESE 00:20:32 10° E 
02-Jul -3.7 01:52:14 20° WSW 01:54:25 59° SSE 01:57:45 10° E 
02-Jul -3.8 03:27:45 10° W 03:31:09 86° S 03:34:32 10° E 
03-Jul -3.5 01:05:19 31° SSW 01:06:31 45° SSE 01:09:46 10° E 
03-Jul -3.8 02:39:46 10° W 02:43:10 86° S 02:46:34 10° E 
04-Jul -3.1 00:18:04 32° S 00:18:37 34° SSE 00:21:43 10° E 
04-Jul -3.9 01:51:49 10° W 01:55:11 80° S 01:58:35 10° E 
04-Jul -3.8 03:28:34 10° W 03:31:57 72° SSW 03:35:19 10° ESE 
04-Jul -2.7 23:29:54 22° S 23:30:45 25° SSE 23:33:35 10° E 
05-Jul -3.9 01:03:50 10° WSW 01:07:12 70° SSE 01:10:35 10° E 
05-Jul -3.8 02:40:34 10° W 02:43:57 81° S 02:47:20 10° E 
05-Jul -2.3 22:40:32 10° S 22:42:55 18° SE 22:45:18 10° E 
06-Jul -3.8 00:15:53 10° WSW 00:19:13 58° SSE 00:22:33 10° E 
06-Jul -3.8 01:52:33 10° W 01:55:56 86° S 01:59:19 10° E 
06-Jul -3.5 03:29:20 10° W 03:32:36 47° SSW 03:35:52 10° SE 
06-Jul -3.5 23:28:00 10° SW 23:31:15 44° SSE 23:34:30 10° E 
07-Jul -3.9 01:04:30 10° W 01:07:53 86° S 01:11:17 10° E 
07-Jul -3.8 02:41:17 10° W 02:44:37 60° SSW 02:47:57 10° ESE 
07-Jul -3.1 22:40:13 10° SW 22:43:17 33° SSE 22:46:23 10° E 
08-Jul -3.9 00:16:27 10° WSW 00:19:51 80° S 00:23:14 10° E 
08-Jul -3.9 01:53:13 10° W 01:56:36 73° SSW 01:59:58 10° ESE 
08-Jul -2.8 03:30:10 10° W 03:33:04 27° SSW 03:35:58 10° SSE 
08-Jul -3.9 23:28:25 10° WSW 23:31:47 69° SSE 23:35:10 10° E 
09-Jul -3.9 01:05:09 10° W 01:08:32 82° S 01:11:55 10° E 
09-Jul -3.2 02:41:59 10° W 02:45:07 36° SSW 02:48:15 10° SE 
09-Jul -3.7 22:40:26 10° WSW 22:43:44 56° SSE 22:47:04 10° E 
10-Jul -3.9 00:17:04 10° W 00:20:27 86° S 00:23:50 10° E 
10-Jul -3.6 01:53:51 10° W 01:57:07 48° SSW 02:00:23 10° SE 
10-Jul -2 03:31:29 10° WSW 03:33:19 14° SW 03:35:08 10° S 
10-Jul -3.4 21:52:29 10° SW 21:55:42 43° SSE 21:58:57 10° E 
10-Jul -3.8 23:28:57 10° W 23:32:21 85° S 23:35:44 10° E 
11-Jul -3.8 01:05:43 10° W 01:09:04 61° SSW 01:11:44 15° ESE 
11-Jul -2.1 02:42:53 10° W 02:44:29 18° WSW 02:44:29 18° WSW 
11-Jul -3.8 22:40:51 10° WSW 22:44:13 79° S 22:47:36 10° E 
12-Jul -3.9 00:17:36 10° W 00:20:58 74° SSW 00:23:42 15° ESE 
12-Jul -2.4 01:54:31 10° W 01:56:32 24° WSW 01:56:32 24° WSW 
12-Jul -3.8 21:52:45 10° WSW 21:56:06 68° SSE 21:59:28 10° E 
12-Jul -3.9 23:29:28 10° W 23:32:50 82° S 23:36:13 10° E 
13-Jul -3.2 01:06:17 10° W 01:09:13 37° SW 01:09:13 37° SW 

https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61222.0042348696&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61222.0710710844&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61222.971784302&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61223.0377939544&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61223.1049676899&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61224.0045283904&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61224.0716545154&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61224.9712669108&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61225.0383317567&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61225.1055257829&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61225.9380323944&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61226.0050053023&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61226.072194249&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61226.9048065606&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61226.9716791632&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61227.0388501171&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61227.105983179&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61227.9383695546&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61228.0054858481&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61228.0726601738&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61228.9050629717&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61228.972124067&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61229.0393067797&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61229.1063019219&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61229.9387479232&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61230.0059338014&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61230.0730080093&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61230.9053805901&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61230.9725373341&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61231.0396720721&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61231.1064710856&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61231.8720152351&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61231.9391341588&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61232.0063015465&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61232.0725642693&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61232.905717017&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61232.9729044329&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61233.0392595444&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61233.8722980444&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61233.9394786984&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61234.0064070633&type=V


мп 
 

13-Jul -3.8 22:41:18 10° W 22:44:42 86° S 22:48:04 10° E 
14-Jul -3.6 00:18:04 10° W 00:21:21 49° SSW 00:22:09 39° SSE 
14-Jul -3.8 21:53:08 10° W 21:56:30 85° S 21:59:54 10° E 
14-Jul -3.8 23:29:53 10° W 23:33:14 63° SSW 23:35:13 22° ESE 
15-Jul -1.7 01:07:00 10° W 01:08:05 16° WSW 01:08:05 16° WSW 
15-Jul -3.8 22:41:42 10° W 22:45:04 75° SSW 22:48:21 11° ESE 
16-Jul -2.6 00:18:36 10° W 00:21:14 28° SW 00:21:14 28° SW 
16-Jul -3.8 21:53:29 10° W 21:56:52 83° S 22:00:15 10° E 
16-Jul -3.1 23:30:18 10° W 23:33:28 38° SSW 23:34:25 30° SSE 
17-Jul -3.5 22:42:02 10° W 22:45:19 50° SSW 22:47:39 17° SE 
18-Jul -1.5 00:19:32 10° WSW 00:20:32 13° WSW 00:20:32 13° WSW 
18-Jul -3.7 21:53:47 10° W 21:57:07 64° SSW 22:00:28 10° ESE 
18-Jul -2.2 23:30:52 10° W 23:33:29 21° SW 23:33:47 21° SSW 
19-Jul -2.6 22:42:24 10° W 22:45:23 29° SSW 22:47:05 19° SSE 
20-Jul -3 21:54:03 10° W 21:57:13 39° SSW 22:00:24 10° SE 
20-Jul -1.2 23:32:37 10° SW 23:33:17 10° SW 23:33:17 10° SW 
21-Jul -1.6 22:43:09 10° WSW 22:45:14 16° SW 22:46:37 13° S 
22-Jul -2 21:54:26 10° W 21:57:07 22° SW 21:59:46 10° SSE 
24-Jul -1.2 21:55:48 10° WSW 21:56:47 11° SW 21:57:46 10° SSW 

 

https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61234.9060423203&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61234.9731694028&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61235.8725777225&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61235.9397529533&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61236.0056152921&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61236.9063028918&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61236.9730803916&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61237.872830006&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61237.9399102961&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61238.9064788656&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61238.9725967268&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61239.8730061063&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61239.9399288086&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61240.9065202293&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61241.8730748504&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61241.9397841703&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61242.9064155369&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61243.8730028566&type=V
https://heavens-above.com/passdetails.aspx?lat=52.0105&lng=1.2294&loc=Unnamed&alt=0&tz=GMT&satid=25544&mjd=61245.8727675928&type=V


мр 
 

ШéŔƚŔƣШƣŸШcċũĲċťċũċЯШ~ċƨŔЯШcċƽċŔŔ 
bŜƛƭ {ƘƻǊǘΣ ǿƛǘƘ ŀƴƻǘƘŜǊ ŜŘƛǝƻƴ ƻŦ {ƘƻǊǘΩǎ ²ƻǊƭŘΦ 

Lƴ !ǇǊƛƭ нлнпΣ L ǿŀǎ ƻƴ ǾŀŎŀǝƻƴ ƛƴ ǘƘŜ ƛǎƭŀƴŘ ŀǊŎƘƛǇŜƭŀƎƻ ƻŦ IŀǿŀƛƛΣ ǘƘŜ рлǘƘ ǎǘŀǘŜ ƻŦ ǘƘŜ ¦{! ŀƴŘ ƻƴŜ ƻŦ 

ǘƘŜ Ƴƻǎǘ ƛǎƻƭŀǘŜŘ ǇƭŀŎŜǎ ƛƴ ǘƘŜ ǿƻǊƭŘ όŀ рπƘƻǳǊ ƅƛƎƘǘ ŦǊƻƳ /ŀƭƛŦƻǊƴƛŀύΣ ǎǇŜŎƛŬŎŀƭƭȅΣ ǘƘŜ LǎƭŀƴŘ ƻŦ aŀǳƛΦ !ǎ 

ŀ ƎƭŀƴŎŜ ŀǘ ǘƘŜ ǊŜƭƛŜŦ ƳŀǇ ƻŦ ǘƘŜ ƛǎƭŀƴŘ ǿƛƭƭ ǊŜǾŜŀƭΣ ǘƘŜ ƭŀƴŘǎŎŀǇŜ ƭƻƻƪǎ ƭƛƪŜ ƛǘ ƛǎ ŦƻǊƳŜŘ ŦǊƻƳ ǘǿƻ 

Ƴƻǳƴǘŀƛƴǎ ǎŜǇŀǊŀǘŜŘ ōȅ ŀ ƴŀǊǊƻǿπƴŜŎƪŜŘ ǾŀƭƭŜȅΣ ŀƴŘ ǘƘƛǎ ƛǎ ƛƴŘŜŜŘ ǘƘŜ ŎŀǎŜΦ ¢ƘŜ Ƴƻǳƴǘŀƛƴǎ ŀǊŜ 

ǾƻƭŎŀƴƻŜǎΥ ǘƘŜ ǎƳŀƭƭ aŀǳƴŀ YŀƘŀƭŀǿŀƛ ǾƻƭŎŀƴƻ ƛƴ ǘƘŜ b² ƛǎ ŘǿŀǊŦŜŘ ōȅ ǘƘŜ IŀƭŜŀƪŀƭŀ ǾƻƭŎŀƴƻ ǘƻ ǘƘŜ {9Φ 

.ƻǘƘ ŀǊŜ ŦƻǊƳŀƭƭȅ ŎƭŀǎǎŜŘ ŀǎ ŘƻǊƳŀƴǘ όƴƻǘŜΥ ƴƻǘ ŜȄǝƴŎǘΗύ ¢ƘŜ ŜƴǝǊŜ Iŀǿŀƛƛŀƴ ƛǎƭŀƴŘ ŎƘŀƛƴ ƛǎ ŦƻǊƳŜŘ 

ŦǊƻƳ ŀŎǝǾŜΣ ŘƻǊƳŀƴǘΣ ƻǊ ŜȄǝƴŎǘ ǾƻƭŎŀƴƻŜǎΦ 

 
aŀǳƛΦ 

¢ƘŜ ǎǳƳƳƛǘ ƻŦ IŀƭŜŀƪŀƭŀ ƛǎ ƘƻƳŜ ǘƻ ǎŜǾŜǊŀƭ ƻōǎŜǊǾŀǘƻǊƛŜǎΦ ²Ƙƛƭǎǘ ǘƘŜǊŜ ƛǎ ƴƻ ǇǳōƭƛŎ ŀŎŎŜǎǎΣ L ƘŀŘ ǘƘŜ 

ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǎŜŜ ǘƘŜ ŜȄǘŜǊƛƻǊ ƻŦ ǎŜǾŜǊŀƭ ǿƘƛƭŜ ƻƴ ŀ Ϧ{ǳƴǎŜǘ ƻƴ IŀƭŜŀƪŀƭŀϦ ǘƻǳǊΦ ¢ƘŜ ǘƻǳǊ ōŜƎŀƴ ŀǘ ƻǳǊ 

ƘƻǘŜƭ ƴŜŀǊ ǘƘŜ ǘƻǿƴ ƻŦ [ŀƘŀƛƴŀΦ ό¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ǘƘŜ ǘƻǿƴ ƳŀŘŜ ǘƘŜ ƴŜǿǎ ƛƴ !ǳƎǳǎǘ нлно ŘǳŜ ǘƻ ōŜƛƴƎ 

ŎŀǳƎƘǘ ƛƴ ŀ ŘŜǾŀǎǘŀǝƴƎ ǿƛƭŘŬǊŜύΦ ¢ƘŜ ƧƻǳǊƴŜȅ ǘƻ ǘƘŜ ƭƻǿŜǊ ǎƭƻǇŜǎ ƻŦ IŀƭŜŀƪŀƭŀ ǘƻƻƪ ǳǎ ŦǊƻƳ ŦŀǊƳƭŀƴŘ 

ƛƴǘƻ ǘƘŜ ǊŀƛƴŦƻǊŜǎǘ ōŜŦƻǊŜ ǿŜ Ŭƴŀƭƭȅ ǊŜŀŎƘŜŘ ŎƭƻǳŘ ƭŜǾŜƭ ŀǘ ŀǊƻǳƴŘ мллл ƳΦ !ǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нллл Ƴ ǿŜ 

ōǊƻƪŜ ǘƘǊƻǳƎƘ ƛƴǘƻ ǎǳƴǎƘƛƴŜ ŀƴŘ ŎƻǳƭŘ ƭƻƻƪ Řƻǿƴ ǘƻ ǎǳƴƭƛƎƘǘ ǊŜƅŜŎǝƴƎ ŦǊƻƳ ǘƘŜ ŎƭƻǳŘ ǘƻǇǎΦ 



мс 
 

 
¢ƘŜ ǾƛŜǿ ƻƴ ŀǎŎŜƴŘƛƴƎ ŀōƻǾŜ ǘƘŜ ŎƭƻǳŘ ƭŜǾŜƭΦ 

²ƛǘƘ ŀ ŦŜǿ ǎǘƻǇǎ ƻƴ ǘƘŜ ǿŀȅ ŦƻǊ ǾƛŜǿǎ ŀƴŘ ŎƻũŜŜ ǿŜ Ŭƴŀƭƭȅ ǊŜŀŎƘŜŘ IŀƭŜŀƪŀƭŀ bŀǝƻƴŀƭ tŀǊƪ ŀƴŘ ǘƘŜ 

ǇŀǊƪ ǾƛǎƛǘƻǊ ŎŜƴǘǊŜΦ hƴ ƭŜŀǾƛƴƎ ǘƘŜ ǾƛǎƛǘƻǊ ŎŜƴǘǊŜΣ ǿŜ ŎƻƴǝƴǳŜŘ ŀǎŎŜƴŘƛƴƎΣ ǿƛǘƘ ŦǳǊǘƘŜǊ ǎǘƻǇǎ ǘƻ ǘŀƪŜ ƛƴ 

ǘƘŜ ǾƛŜǿΣ ƛƴŎƭǳŘƛƴƎ ŀǘ ǘƘŜ YŀƭŀƘǳƪŀ [ƻƻƪƻǳǘ ƻǾŜǊƭƻƻƪƛƴƎ ǘƘŜ ŎŀƭŘŜǊŀΦ ¢ƘŜ ǊƻŀŘ ǿŀǎ ǿƛƴŘƛƴƎΣ ōǳǘ ǇŀǾŜŘ ŀƭƭ 

ǘƘŜ ǿŀȅ ǘƻ ǘƘŜ ǘƻǇ όƛǘ ƛǎ ŀ ǇǳōƭƛŎ ǊƻŀŘύΦ CƛƴŀƭƭȅΣ ǿŜ ŀǊǊƛǾŜŘ ŀǘ ǘƘŜ ǎǳƳƳƛǘ ǾƛǎƛǘƻǊ ŎŜƴǘǊŜΣ ŀǘ ŀƴ ŀƭǝǘǳŘŜ ƻŦ 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ оллл ƳΣ Ƨǳǎǘ ōŜƭƻǿ ǘƘŜ ǎǳƳƳƛǘ ƛǘǎŜƭŦΦ ¢ƘŜ ǎǳƳƳƛǘ ǾƛǎƛǘƻǊ ŎŜƴǘǊŜ Ƙŀǎ ǘƻƛƭŜǘǎ ŀƴŘ ŀ ŎƻǳǇƭŜ 

ƻŦ ƛƴŦƻǊƳŀǝƻƴ ōƻŀǊŘǎ ōǳǘ ƭƛǧƭŜ ŜƭǎŜΦ Lǘǎ Ƴŀƛƴ ŦǳƴŎǝƻƴ ƛǎ ǘƻ ǇǊƻǾƛŘŜ ŀ ŎŀǊ ǇŀǊƪ ŦǊƻƳ ǿƘƛŎƘ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ 

ǾƛŜǿ ǎǳƴǊƛǎŜ ŀƴŘ ǎǳƴǎŜǘΣ ōƻǘƘ ƪŜȅ ŜǾŜƴǘǎ ŦƻǊ Ǿƛǎƛǘǎ ǘƻ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ƳƻǳƴǘŀƛƴΦ 



мт 
 

 
tǳōƭƛŎ ƛƴŦƻǊƳŀǝƻƴ ǎƛƎƴ ŀǘ ǘƘŜ IŀƭŜŀƪŀƭŀ bŀǝƻƴŀƭ tŀǊƪ ǎǳƳƳƛǘ ǾƛǎƛǘƻǊ ŎŜƴǘǊŜΦ 

²Ŝ ŎƻǳƭŘ ǎŜŜ ǘƘŜ ƻōǎŜǊǾŀǘƻǊƛŜǎ ƻƴ ǘƘŜ ŎǊŜǎǘ ŀōƻǾŜ ǘƘŜ ǎǳƳƳƛǘ ǾƛǎƛǘƻǊ ŎŜƴǘǊŜΦ ¢ƘŜ ǎƛǘŜ ƛǎ ƻǿƴŜŘ ōȅ ǘƘŜ 

¦ƴƛǾŜǊǎƛǘȅ ƻŦ IŀǿŀƛƛΦ ¢ƘŜǊŜ ŀǊŜ ǘƘǊŜŜ ƳŀƧƻǊ ŦŀŎƛƭƛǝŜǎΣ ǿƘƛŎƘ ŀǊŜ ƻǇŜǊŀǘŜŘ ƻǊ ƭŜŀǎŜŘ ōȅ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅΦ LΩƭƭ 

ƴƻǘ ŎƻǾŜǊ ǘƘŜƳ ƛƴ ŘŜǘŀƛƭΣ ŀǎ ǘƘŜǊŜ ƛǎ ŀƴȅ ŀƳƻǳƴǘ ƻŦ ƳŀǘŜǊƛŀƭ ŀǾŀƛƭŀōƭŜ ƻƴƭƛƴŜΣ ōǳǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǎ ŀ ōǊƛŜŦ 

ǎǳƳƳŀǊȅ ƻŦ ƪŜȅ ŀǎǇŜŎǘǎΦ 



му 
 

 

 

¶ tŀƴπ{¢!ww{ όtŀƴƻǊŀƳƛŎ {ǳǊǾŜȅ ¢ŜƭŜǎŎƻǇŜ ŀƴŘ wŀǇƛŘ wŜǎǇƻƴǎŜ {ȅǎǘŜƳύΦ ¢Ƙƛǎ ŦŀŎƛƭƛǘȅ ŎƻǾŜǊǎ ŀ ǇŀƛǊ 

ƻŦ ǘŜƭŜǎŎƻǇŜǎ ǿƛǘƘ ŀǇǇǊƻǇǊƛŀǘŜ ŎƻƳǇǳǝƴƎΣ ǘƘŀǘ ǎǳǊǾŜȅǎ ǘƘŜ ǎƪȅ Ŏƻƴǝƴǳƻǳǎƭȅ ŦƻǊ ŀǎǘǊƻƳŜǘǊȅ ŀƴŘ 

ǇƘƻǘƻƳŜǘǊȅ ǇǳǊǇƻǎŜǎΦ 5ƛũŜǊŜƴŎŜ ŀƴŀƭȅǎƛǎ ŦǊƻƳ ŜŀǊƭƛŜǊ ƻōǎŜǊǾŀǝƻƴǎ ǎǳǇǇƻǊǘǎ ŘƛǎŎƻǾŜǊȅ ƻŦ ŀ 

ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŎŜƭŜǎǝŀƭ ƻōƧŜŎǘǎΦ ¢ǿƻ мΦу Ƴ ǘŜƭŜǎŎƻǇŜ ŀǊŜ ǳǎŜŘ ǿƘŜƴ ƛƴ Ŧǳƭƭ ƻǇŜǊŀǝƻƴΦ 

¶ ¢ƘŜ {ǇŀŎŜ {ǳǊǾŜƛƭƭŀƴŎŜ /ƻƳǇƭŜȄΦ hǇŜǊŀǘŜŘ ōȅ ǘƘŜ ¦{!C wŜǎŜŀǊŎƘ [ŀōƻǊŀǘƻǊȅ ǘƘƛǎ ŦŀŎƛƭƛǘȅ 

ǇǊƻǾƛŘŜǎ ƛƴǇǳǘ ƛƴǘƻ ǘƘŜ ¦{!C {ǇŀŎŜ {ǳǊǾŜƛƭƭŀƴŎŜ ŎŀǇŀōƛƭƛǘȅ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ¦{ {ǇŀŎŜ /ƻƳƳŀƴŘ 

ό¦{{t!/9/haύΦ ¢ƘŜ /ƻƳƳŀƴŘ ŘŜƭƛǾŜǊǎ ŎƻƻǊŘƛƴŀǝƻƴ ƻŦ ŀƭƭ ¦{ ƳƛƭƛǘŀǊȅ ƻǇŜǊŀǝƻƴǎ ƛƴ ǎǇŀŎŜ 

όŘŜŬƴŜŘ ŀǎ ŀƴȅǘƘƛƴƎ мсл ƪƳ ƻǊ ƳƻǊŜ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭύΦ ¢ƘŜ aŀǳƛ ŦŀŎƛƭƛǘȅ ǳǝƭƛǎŜǎ ŀ ǾŀǊƛŜǘȅ ƻŦ 

ŀǎǎŜǘǎΣ ƛƴŎƭǳŘƛƴƎ ŀ оΦст ƳΣ ŀ мΦс Ƴ ŀƴŘ ǘǿƻ мΦн Ƴ ǘŜƭŜǎŎƻǇŜǎ ǘƻ ƳƻƴƛǘƻǊ ϦƻōƧŜŎǘǎ ƻŦ ƛƴǘŜǊŜǎǘϦ ƛƴ 

ǿƘŀǘ ǘƘŜ ¦{ ƴƻǿ ŘŜŬƴŜǎ ŀǎ ŀ ϦǿŀǊπŬƎƘǝƴƎ ŘƻƳŀƛƴϦΦ 

¶ ¢ƘŜ 5ŀƴƛŜƭ YΦ LƴƻǳȅŜ {ƻƭŀǊ ¢ŜƭŜǎŎƻǇŜΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ƴŜǿ ƪƛŘ ƻƴ ǘƘŜ ōƭƻŎƪΣ ŎƻƳǇǊƛǎƛƴƎ ǘƘŜ ǿƻǊƭŘΩǎ 

ƭŀǊƎŜǎǘ ŀǇŜǊǘǳǊŜ ǎƻƭŀǊ ǘŜƭŜǎŎƻǇŜΣ ŘŜƭƛǾŜǊŜŘ ŀǘ ǘƘŜ ǎƳŀƭƭ ǇǊƛŎŜ ƻŦ ŀǊƻǳƴŘ ϷорлƳΦ ! пΦнп Ƴ ƳƛǊǊƻǊ 

ǿƛǘƘƛƴ ŀƴ ƻũπŀȄƛǎ DǊŜƎƻǊƛŀƴ ŎƻƴŬƎǳǊŀǝƻƴ ŘŜƭƛǾŜǊǎ ŀ п Ƴ ǳƴƻōǎǘǊǳŎǘŜŘ ŀǇŜǊǘǳǊŜΦ hǇŜǊŀǝƴƎ ƛƴ 

ǘƘŜ ǾƛǎƛōƭŜ ǘƻ ƴŜŀǊπƛƴŦǊŀǊŜŘ ōŀƴŘǎΣ ŀƴŘ ǿƛǘƘ ǘƘŜ ǎǳǇǇƻǊǘ ƻŦ ŀŘŀǇǝǾŜ ƻǇǝŎǎ ǘƻ ƻǾŜǊŎƻƳŜ 

ŀǘƳƻǎǇƘŜǊƛŎ ŘƛǎǘƻǊǝƻƴΣ ǘƘŜ ŦŀŎƛƭƛǘȅ Ŏŀƴ ǊŜǎƻƭǾŜ ŦŜŀǘǳǊŜǎ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ {ǳƴ Řƻǿƴ ǘƻ ŀ ǎƛȊŜ 

ƻŦ нл ƪƳΦ ¢ƘŜ ŦŀŎƛƭƛǘȅ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ƛƴ ƭŀǘŜ нлнм ŀƴŘ ŎƻƳƳŜƴŎŜŘ ǎŎƛŜƴŎŜ ƻǇŜǊŀǝƻƴǎ ƛƴ 

CŜōǊǳŀǊȅ нлноΦ 

 
¢ƘŜ {ǇŀŎŜ {ǳǊǾŜƛƭƭŀƴŎŜ /ƻƳǇƭŜȄΦ 



мф 
 

 
¢ƘŜ 5ŀƴƛŜƭ YΦ LƴƻǳȅŜ {ƻƭŀǊ ¢ŜƭŜǎŎƻǇŜΦ 

¢ƘŜǊŜ ŀǊŜ ŀƭǎƻ ǎŜǾŜǊŀƭ ƻǘƘŜǊΣ ǎƳŀƭƭŜǊ ŦŀŎƛƭƛǝŜǎΦ hƴŜ ƻŦ ƛƴǘŜǊŜǎǘΣ ǇŜǊƘŀǇǎΣ ƛǎ ǘƘŜ CŀǳƭƪŜǎ bƻǊǘƘ ¢ŜƭŜǎŎƻǇŜΦ 

¢Ƙƛǎ нΦл Ƴ ƛƴǎǘǊǳƳŜƴǘ ƻũŜǊǎ ǊŜƳƻǘŜ ƻōǎŜǊǾƛƴƎ ƻǇǇƻǊǘǳƴƛǝŜǎ ŦƻǊ ǎǘǳŘŜƴǘǎΣ ƛƴŎƭǳŘƛƴƎ Ƴŀƴȅ ŦǊƻƳ ǘƘŜ ¦YΦ 

²ŜƭƭΣ ŜƴƻǳƎƘ ƻŦ ƻōǎŜǊǾŀǘƻǊƛŜǎΗ ¢ƘŜ ǘƻǳǊ ǿŀǎ ƛƴǘŜƴŘŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǿƛǘƴŜǎǎ ŀ ǎǳƴǎŜǘ 

ŦǊƻƳ ǘƘŜ ǎǳƳƳƛǘΦ ²Ŝ ǿŀƛǘŜŘΣ ƛƴ ǘƘŜ ŎƻƭŘΣ ŀǎ ǘƘŜ {ǳƴ ŘƛǇǇŜŘ ōŜƴŜŀǘƘ ǘƘŜ ŎƭƻǳŘ ƭŀȅŜǊΣ ǇǊƻǾƛŘƛƴƎ ŀ 

ōŜŀǳǝŦǳƭ ŜƴŘ ǘƻ ŀ ƎǊŜŀǘ Řŀȅ όōǳǘ ƭŜŀǾƛƴƎ ŀ ƧƻǳǊƴŜȅ ƻŦ ǎŜǾŜǊŀƭ ƘƻǳǊǎ ǘƻ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƘƻǘŜƭύΦ 

 
{ǳƴǎŜǘ ŦǊƻƳ ǘƘŜ ǎǳƳƳƛǘ ƻŦ IŀƭŜŀƪŀƭŀΣ нл !ǇǊƛƭ нлнпΦ 



нл 
 

! Ŭƴŀƭ ŎƻƳƳŜƴǘΥ ŀǎ ǿƛǘƘ ŀƭƭ ƳƻǳƴǘŀƛƴκǾƻƭŎŀƴƻπǘƻǇ ƻōǎŜǊǾŀǘƻǊƛŜǎ ƛƴ IŀǿŀƛƛΣ ǘƘŜǊŜ ƛǎ ŎƻƴƅƛŎǘ ǿƛǘƘ ǘƘŜ 

ƛƴŘƛƎŜƴƻǳǎ Iŀǿŀƛƛŀƴ ǇŜƻǇƭŜ ǿƘƻ ǾƛŜǿ ǘƘŜ ǎǳƳƳƛǘǎ ŀǎ ǘƘŜ ƘƻƳŜ ƻŦ ǘƘŜƛǊ ƎƻŘǎ ŀƴŘ ōǳǊƛŀƭ ǎƛǘŜǎ ƻŦ ǘƘŜƛǊ 

ǊƻȅŀƭǘȅΦ !ŎŎŜǎǎ ǘƻ Ƴŀƴȅ ŀǊŜŀǎ ƻŦ ǘƘŜ ǎǳƳƳƛǘ ƛǎ ǎǘǊƛŎǘƭȅ ŎƻƴǘǊƻƭƭŜŘ ǘƻ ƳƛƴƛƳƛǎŜ ǿƘŀǘ ƛǎ ŀƭǊŜŀŘȅ ŀ ǘŜƴǎƛƻƴπ

ŬƭƭŜŘ ƛǎǎǳŜΦ 

¢ƘŜ ǇƘƻǘƻƎǊŀǇƘǎ ŀōƻǾŜ ǿŜǊŜ ǘŀƪŜƴ ǿƛǘƘ ŀ {ŀƳǎǳƴƎ !рп ǎƳŀǊǘǇƘƻƴŜ ŀƴŘ /ŀƴƻƴ млл5 ŎŀƳŜǊŀ ǿƛǘƘ 

¢ŀƳǊƻƴ ŦсΦо муπпллƳƳ ƭŜƴǎΦ 

 



нм 
 

ÅĲƓũċĦĲůĲŰƣШŸŉШƣőĲШfŰĬƨĦĲĬШÑƖċŰƚůŔƚƚŔŸŰШ[ŔũƣĲƖШыfÑ[ьШŔŰШ
§ ÉfѣƚШ9ŸƖŸŰċĬŸШÂĲƖƚŸŰċũШÉŸũċƖШÑĲũĲƚĦŸƓĲШыÂÉÑьШрШ
9ċƣċƖċĦƣШÉƨƖŊĲƖǃг 
bŜƛƭ aƻǊƭŜȅ 

5ŀǾƛŘ [ǳƴǘ ŦƻǳƴŘŜŘ /ƻǊƻƴŀŘƻ LƴǎǘǊǳƳŜƴǘ DǊƻǳǇ ƛƴ ¢ǳŎǎƻƴ !ǊƛȊƻƴŀ ƛƴ мффтΦ Iƛǎ Ƴƛǎǎƛƻƴ ǿŀǎ ǎƛƳǇƭŜΥ 

ƳŀƪƛƴƎ ǘƘŜ ŘȅƴŀƳƛŎ ŎƘǊƻƳƻǎǇƘŜǊŜ ƻŦ ǘƘŜ {ǳƴ ŀŎŎŜǎǎƛōƭŜ ǘƻ ŀ ǿƛŘŜ ŀǳŘƛŜƴŎŜ ǎǘŀǊǝƴƎ ǿƛǘƘ ŀũƻǊŘŀōƭŜ 

ŜƴǘǊȅπƭŜǾŜƭ IȅŘǊƻƎŜƴπ!ƭǇƘŀ όIʰύ ŜǉǳƛǇƳŜƴǘΦ 

¢ƘŜ /ƻǊƻƴŀŘƻ tŜǊǎƻƴŀƭ {ƻƭŀǊ ¢ŜƭŜǎŎƻǇŜ όt{¢ύ ǿŀǎ ƭŀǳƴŎƘŜŘ ƛƴ нлло ŀǘ ŀ ǝƳŜ ǿƘŜƴ Iʰ ǘŜƭŜǎŎƻǇŜǎ Ŏƻǎǘ 

ŀǊƻǳƴŘ ϷрπмлƪΦ tǊƛŎŜŘ ŀǘ ŀƴ ŜȄǘǊŜƳŜƭȅ ŎƻƳǇŜǝǝǾŜ Ϸрлл ŀƴŘ ǊŜǘŀƛƭƛƴƎ ƛƴ ǘƘŜ ¦Y ŦƻǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϻрлл 

όǿƛǘƘ ƛƳǇƻǊǘ ŘǳǝŜǎ ŀƴŘ ŜȄǘǊŀ ǘŀȄŜǎύΣ ǘƘŜ t{¢ ǇǊƻǾƛŘŜŘ ǘƘŜ ŬǊǎǘ ŀũƻǊŘŀōƭŜ ŜƴǘǊȅπƭŜǾŜƭ Iʰ ǘŜƭŜǎŎƻǇŜΦ 

¢ƘŜ ǎǇŜŎƛŬŎŀǝƻƴ ǿŀǎ ŀ плƳƳ ŘƛŀƳŜǘŜǊ ƻōƧŜŎǝǾŜ ǿƛǘƘ пллƳƳ ŦƻŎŀƭ ƭŜƴƎǘƘ ŀƴŘ ǎǳō лΦм ƴƳ ōŀƴŘǿƛŘǘƘ 

ŀǘ срсΦоƴƳΦ LƴǘŜƴŘŜŘ ŦƻǊ Ǿƛǎǳŀƭ ƻōǎŜǊǾŀǝƻƴǎ ōǳǘ ŀƭǎƻ ƛƳŀƎƛƴƎ ǿƛǘƘ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ŎŀƳŜǊŀ όƴƻǘŜ ǘƘŜ 

ƭƛƳƛǘŜŘ ōŀŎƪπŦƻŎǳǎύΣ ǘƘŜ t{¢ ǉǳƛŎƪƭȅ ōŜŎŀƳŜ ŀ ǎŀƭŜǎ ǎǳŎŎŜǎǎΦ 

LƴŎǊŜŀǎŜŘ ŎǳǎǘƻƳŜǊ ŘŜƳŀƴŘ ŦƻǊ Iʰ ǇǊƻŘǳŎǘǎ ǎǘǊŜǘŎƘŜŘ /ƻǊƻƴŀŘƻϥǎ ƭƛƳƛǘŜŘ ǇǊƻŘǳŎǝƻƴ ŦŀŎƛƭƛǝŜǎΦ 

wŜŎƻƎƴƛǎƛƴƎ ǘƘƛǎΣ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ǘŜŀƳ ƛƴƛǝŀǘŜŘ ŘƛǎŎǳǎǎƛƻƴǎ ǿƛǘƘ aŜŀŘŜ LƴǎǘǊǳƳŜƴǘǎ /ƻǊǇƻǊŀǝƻƴ ǿƘƻ 

ǿŜǊŜ ŜȄǇŜǊƛŜƴŎŜŘ ƛƴ ƭŀǊƎŜ ǎŎŀƭŜ ǇǊƻŘǳŎǝƻƴΦ Lƴ нллпΣ aŜŀŘŜ ŀŎǉǳƛǊŜŘ /ƻǊƻƴŀŘƻ ŦƻǊ ŎƛǊŎŀ ϷмΦтƳΦ .ȅ ǘƘŜƴΣ 

5ŀǾƛŘ [ǳƴǘ ƘŀŘ ōŜŎƻƳŜ ǎŜǊƛƻǳǎƭȅ ƛƭƭΣ ŀƴŘ ƛƴ нллр ƘŜ ǎŀŘƭȅ ǇŀǎǎŜŘ ŀǿŀȅΦ 

Lƴ нллсΣ /ƻǊƻƴŀŘƻ ǇǊƻŘǳŎǝƻƴ ǿŀǎ ƳƻǾŜŘ ǘƻ aŜŀŘŜϥǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ Ǉƭŀƴǘ ƛƴ LǊǾƛƴŜ /ŀƭƛŦƻǊƴƛŀΦ Lƴ нллтΣ 

5ŀǾƛŘϥǎ {ƻƴ !ƴŘǊŜǿ ό/ƻǊƻƴŀŘƻ ƭŜŀŘ ŜƴƎƛƴŜŜǊύ ǿƛǘƘ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ /ƻǊƻƴŀŘƻ ǘŜŀƳ ƭŜƊ aŜŀŘŜ 

ǘƻ ŦƻǳƴŘ [ǳƴǘ {ƻƭŀǊ {ȅǎǘŜƳǎΦ Lƴ нллуΣ /ƻǊƻƴŀŘƻ ǇǊƻŘǳŎǝƻƴ ƳƻǾŜŘ ǘƻ ŀ ƴŜǿ ƳŀƴǳŦŀŎǘǳǊƛƴƎ Ǉƭŀƴǘ ƭƻŎŀǘŜŘ 

ƛƴ ¢ƛƧǳŀƴŀ aŜȄƛŎƻΦ 

[ǳƴǘ ǿŜƴǘ ƻƴ ǘƻ ǊŜƭŜŀǎŜ ŀ ŎƻƳǇƭŜǘŜƭȅ ƴŜǿ ǊŀƴƎŜ ƻŦ Iʰ ǇǊƻŘǳŎǘǎ ǳǎƛƴƎ ǾŀǊƛŀōƭŜ ŀƛǊπǇǊŜǎǎǳǊŜ ǘǳƴƛƴƎΦ Lƴ 

нлнпΣ ŀƊŜǊ ŀ ǇŜǊƛƻŘ ƻŦ нл ȅŜŀǊǎΣ ǘƘŜ ƻǊƛƎƛƴŀƭ /ƻǊƻƴŀŘƻ ƳŜŎƘŀƴƛŎŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘǳƴƛƴƎ ǇŀǘŜƴǘ ŜȄǇƛǊŜŘΦ 

Lƴ нлнрΣ ǘƘŜ /ƘƛƴŜǎŜ ƳŀƴǳŦŀŎǘǳǊŜǊ {ȅƴǘŀ ŀǇǇƭƛŜŘ ǘƘŜ /ƻǊƻƴŀŘƻ ǘŜŎƘƴƻƭƻƎȅ ǘƻ {ƪȅ²ŀǘŎƘŜǊπōǊŀƴŘŜŘ 

тсƳƳ ŀƴŘ мллƳ IŜƭƛƻǎǘŀǊ Iʰ ǎŎƻǇŜǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ŜƴǘǊȅπƭŜǾŜƭ !ŎǳǘŜǊπōǊŀƴŘŜŘ плƳƳ tƘƻŜƴƛȄΦ Lƴ ǘƘŜ 

ǎŀƳŜ ȅŜŀǊΣ aŜŀŘŜ LƴǎǘǊǳƳŜƴǘǎ ŎŜŀǎŜŘ ƻǇŜǊŀǝƻƴǎ ǇǳǩƴƎ ŀƴ ŜƴŘ ǘƻ /ƻǊƻƴŀŘƻ ƳŀƴǳŦŀŎǘǳǊŜ ŀǘ ǘƘŜ 

aŜŀŘŜ ¢ƛƧǳŀƴŀ aŜȄƛŎƻ ǇƭŀƴǘΦ 

h!{Lϥǎ t{¢Σ ǇǳǊŎƘŀǎŜŘ ƛƴ нллт ǿŀǎ ǇǊƻōŀōƭȅ ƳŀƴǳŦŀŎǘǳǊŜŘ ŀǘ aŜŀŘŜϥǎ LǊǾƛƴŜ /ŀƭƛŦƻǊƴƛŀ ǇƭŀƴǘΦ CƻǊ ŀǊƻǳƴŘ 

о ȅŜŀǊǎΣ ǾƛŜǿǎ ǊŜƳŀƛƴŜŘ ōǊƛƎƘǘΣ ǎƘŀǊǇΣ ŀƴŘ ǇǊƛǎǝƴŜΦ !ǊƻǳƴŘ нлмлΣ ŀ ŘŀǊƪŜƴŜŘ ǊƛƴƎ ŀǘ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ 

ǾƛǎƛōƭŜ ŬŜƭŘ ŀǇǇŜŀǊŜŘΦ LƴǎƛŘŜ ǘƘŜ ǊƛƴƎΣ ǘƘŜ {ǳƴϥǎ ōǊƛƎƘǘƴŜǎǎ ŀƴŘ ŎƻƴǘǊŀǎǘ ǿŜǊŜ ǎƛƎƴƛŬŎŀƴǘƭȅ ǊŜŘǳŎŜŘΦ 

¢ƻǿŀǊŘǎ ǘƘŜ ŎŜƴǘǊŜΣ ǾƛŜǿǎ ǊŜƳŀƛƴŜŘ ōǊƛƎƘǘŜǊΣ ŎƭŜŀǊŜǊ ŀƴŘ ǇǊƛǎǝƴŜΦ hǾŜǊ ǘƘŜ ƴŜȄǘ ǘǿƻ ȅŜŀǊǎΣ ǘƘŜ ŘŀǊƪŜƴŜŘ 

ǊƛƴƎ ǘƘƛŎƪŜƴŜŘ ŀƴŘ ŜǾŜƴǘǳŀƭƭȅ ŎƻƴǎǳƳŜŘ ǘƘŜ ŜƴǝǊŜ ǾƛǎƛōƭŜ ŬŜƭŘΦ ¢ƘŜ ƭŜǾŜƭ ƻŦ ŘŜƎǊŀŘŀǝƻƴ ōŜŎŀƳŜ 

ŀǇǇŀǊŜƴǘ ƛƴ нлмр ǿƘŜƴ h!{L ŀŎǉǳƛǊŜŘ ŀ [ǳƴǘ [{рл рлƳƳ Iʰ ǊŜŦǊŀŎǘƻǊΦ ¢ƘŜ [{рл ǇǊƻǾƛŘŜŘ ŀ ōǊƛƎƘǘŜǊ ŀƴŘ 

ƳƻǊŜ ŘŜǘŀƛƭŜŘ ǾƛŜǿ ƻŦ ǘƘŜ ǎƻƭŀǊ ŘƛǎŎ ǘƘŀƴ ǘƘŜ t{¢Φ Lǘ ǎŜŜƳŜŘ ǘƘŜ t{¢ ƘŀŘ ŘŜǾŜƭƻǇŜŘ ŀ ŎŀǘŀǊŀŎǘΗ  ¢ƘŜ 

ŘŀǊƪŜƴŜŘ ǾƛŜǿ ƳŀŘŜ ŜȅŜ ǇƻǎƛǝƻƴƛƴƎ ŀƴŘ ǘǳƴƛƴƎ ƳƻǊŜ ŘƛŶŎǳƭǘΣ ƳŀƪƛƴƎ ǘƘŜ ƻǾŜǊŀƭƭ t{¢ ŜȄǇŜǊƛŜƴŎŜ 

ŘƛǎŀǇǇƻƛƴǝƴƎΦ 

Lƴ нлноΣ L ǎǘŀǊǘŜŘ ƻƴƭƛƴŜ ǊŜǎŜŀǊŎƘ ƛƴǘƻ ǘƘŜ ŘŜƎǊŀŘŀǝƻƴ ƛƴ ǘƘŜ t{¢ϥǎ ǇŜǊŦƻǊƳŀƴŎŜΦ Lǘ ŘƛŘƴϥǘ ǘŀƪŜ ƭƻƴƎ ǘƻ 

ŬƴŘ ŜȄǘŜƴǎƛǾŜ ŘƛǎŎǳǎǎƛƻƴǎ ǿƛǘƘƛƴ ǘƘŜ ŎƭƻǳŘȅƴƛƎƘǘǎΦŎƻƳ ǎƻƭŀǊ ƻōǎŜǊǾƛƴƎ ŀƴŘ ƛƳŀƎƛƴƎ ŦƻǊǳƳ ƛƴŎƭǳŘƛƴƎ ώмϐΦ 

Lǘ ǘǳǊƴŜŘ ƻǳǘ ǘƘŀǘ ŀƊŜǊ оπр ȅŜŀǊǎΣ ŀ ŎƻƳƳƻƴ ǇǊƻōƭŜƳ ŀũŜŎǘŜŘ ǾƛǊǘǳŀƭƭȅ ŀƭƭ t{¢ǎΦ ¢ƘŜ Ǌƻƻǘ ŎŀǳǎŜ ǿŀǎ 

ƻȄƛŘŀǝƻƴ ƻŦ ƳǳƭǝƭŀȅŜǊ ƳŜǘŀƭƭƛŎ ŎƻŀǝƴƎǎ ǿƛǘƘƛƴ ŀƴ ŜƴŜǊƎȅ ǊŜŘǳŎǝƻƴ ŬƭǘŜǊ ŎŀƭƭŜŘ ǘƘŜ LƴŘǳŎŜŘ 



нн 
 

¢ǊŀƴǎƳƛǎǎƛƻƴ CƛƭǘŜǊ όL¢CύΦ Lǘǎ ŦǳƴŎǝƻƴ ƛǎ ōƭƻŎƪƛƴƎ ƘŀǊƳŦǳƭ ǳƭǘǊŀǾƛƻƭŜǘ ŀƴŘ ƛƴŦǊŀǊŜŘ ǊŀŘƛŀǝƻƴ ǿŀǾŜƭŜƴƎǘƘǎΣ 

ǇǊŜǾŜƴǝƴƎ ǘƘŜƳ ǊŜŀŎƘƛƴƎ ǘƘŜ ƻōǎŜǊǾŜǊΦ 

Lƴ ŜŀǊƭȅ ǇǊƻŘǳŎǝƻƴ t{¢ǎΣ ǘƘŜ L¢C ǿŀǎ ƛƴŎƻǊǇƻǊŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ плƳƳ ŘƛŀƳŜǘŜǊ ŎŜƳŜƴǘŜŘ ŘƻǳōƭŜǘ 

ƻōƧŜŎǝǾŜΦ Lƴ ŦŀŎǘƻǊȅπŦǊŜǎƘ ŎƻƴŘƛǝƻƴΣ ǘƘŜ ƻōƧŜŎǝǾŜ L¢C ƘŀŘ ŀ ŘƛǎǝƴŎǝǾŜ ƳŜǘŀƭƭƛŎ ƎƻƭŘ ŀǇǇŜŀǊŀƴŎŜ 

ƳŀǘŎƘƛƴƎ ǘƘŜ ƎƻƭŘ ŎƻƭƻǳǊ ƻŦ ǘƘŜ ǎŎƻǇŜϥǎ ƻǇǝŎŀƭ ǘǳōŜΦ hǾŜǊ ŀ ǇŜǊƛƻŘ ƻŦ ǝƳŜΣ ǘƘŜ L¢C ǘǳǊƴŜŘ Ǌǳǎǘȅ ōǊƻǿƴΣ 

ƭŜŀŘƛƴƎ ǘƻ ǘƘŜ άt{¢ Ǌǳǎǘέ ƳƻƴƛƪŜǊΦ  L ŀƳ ŀǿŀǊŜ ƻŦ ǎƻƳŜ ŜȄǘǊŜƳŜƭȅ ƛǎƻƭŀǘŜŘ ŎŀǎŜǎ ƻŦ ǘƘŜ ǾŜǊȅ ŬǊǎǘ 

ǇǊƻŘǳŎǝƻƴ t{¢ ƻōƧŜŎǝǾŜǎ ǊŜƳŀƛƴƛƴƎ ƛƴǘŀŎǘΦ  ¢ƘŜǎŜ t{¢ǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ǘƘŜ ¢ǳŎǎƻƴ Ǉƭŀƴǘ ŀǊŜ 

ŎƻƳǇŀǊŀǝǾŜƭȅ ǊŀǊŜ ŀƴŘ ŎƻƭƭŜŎǝōƭŜΦ 

CƻǊ ŀ ǇŜǊƛƻŘ ƻŦ ǝƳŜΣ aŜŀŘŜ ǇǊƻǾƛŘŜŘ ŀ ǊŜǇŀƛǊ ǎŜǊǾƛŎŜ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ άt{¢ Ǌǳǎǘέ ƛǎǎǳŜΦ Lǘ ƛƴǾƻƭǾŜŘ ŀύ 

ǊŜǇƭŀŎƛƴƎ ǘƘŜ ǊǳǎǘŜŘ ƻōƧŜŎǝǾŜ ǿƛǘƘ ŀ ǎǘŀƴŘŀǊŘ плƳƳ пллƳƳ ŦƻŎŀƭ ƭŜƴƎǘƘ ƻōƧŜŎǝǾŜ ǿƛǘƘ ŀ ōƭǳŜ ŀƴǝπ

ǊŜƅŜŎǝǾŜ ŎƻŀǝƴƎ ŀƴŘ ōύ ƛƴǎǘŀƭƭƛƴƎ ŀ ǊŜǇƭŀŎŜƳŜƴǘ ŜȅŜǇƛŜŎŜ ǘǳōŜ ǿƛǘƘ ƛƴǘŜǊƴŀƭ ƘƻǳǎƛƴƎ ŀǘ ƛǘǎ ōŀǎŜ 

ŎƻƴǘŀƛƴƛƴƎ ŀ ǎƳŀƭƭŜǊ ŘƛŀƳŜǘŜǊ муƳƳ L¢C ŬƭǘŜǊΦ .ȅ ǘƘŜ ǝƳŜ ǘƘŜ h!{L t{¢ ǿŀǎ ǇǳǊŎƘŀǎŜŘ ƛƴ нллтΣ t{¢ 

ǇǊƻŘǳŎǝƻƴ ƘŀŘ ƳƻǾŜŘ ƻǾŜǊ ǘƻ ǘƘŜ ƴŜǿ ǾŀǊƛŀƴǘ ǿƛǘƘ ōƭǳŜ ƻōƧŜŎǝǾŜ ŀƴŘ ǎƳŀƭƭŜǊ ŘƛŀƳŜǘŜǊ ƛƴǘŜǊƴŀƭ L¢CΦ 

¢ƘŜ ƛƴǘŜǊƴŀƭ L¢C ǿŀǎ ŀƭǎƻ ƛƳǇƭŜƳŜƴǘŜŘ ǳǎƛƴƎ ǎƻƊ ƳŜǘŀƭƭƛŎ ƳǳƭǝƭŀȅŜǊ ŎƻŀǝƴƎǎ ōŜǘǿŜŜƴ ǘǿƻ ƭŀȅŜǊǎ ƻŦ 

ƻǇǝŎŀƭ ƎƭŀǎǎΦ ¢ƘŜ ŜǾƛŘŜƴŎŜ Ǉƻƛƴǘǎ ǘƻ ǘƘŜ ŬƭǘŜǊ ŜŘƎŜǎ ōŜƛƴƎ ǳƴǎŜŀƭŜŘ ƻǊ ŀǘ ōŜǎǘ ƛƳǇǊƻǇŜǊƭȅ ǎŜŀƭŜŘ ŀƴŘ ǘƘŜ 

ǎŀƳŜ ǊǳǎǝƴƎ ŦŀƛƭǳǊŜ ƻŎŎǳǊǊƛƴƎ ƻǾŜǊ ǝƳŜΦ ²ƛǘƘ ǊŜǇŜŀǘŜŘ ǳǎŜ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ǘƘŜǊƳŀƭ ŎȅŎƭŜǎΣ ŀǘƳƻǎǇƘŜǊƛŎ 

ƳƻƛǎǘǳǊŜ ŦƻǳƴŘ ƛǘǎ ǿŀȅ ƛƴǎƛŘŜ ǘƘŜ ŬƭǘŜǊ ƻȄƛŘƛǎƛƴƎ ǘƘŜ ƳŜǘŀƭƭƛŎ ŎƻŀǝƴƎǎΦ wǳǎǝƴƎ ǎǘŀǊǘŜŘ ŦǊƻƳ ǘƘŜ ƻǳǘǎƛŘŜ 

ŀƴŘ ǿƻǊƪŜŘ ǘƻǿŀǊŘǎ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ ƎƭŀǎǎΦ ¢ƘŜǊŜ ǿŀǎ ƴƻ ǎŀŦŜǘȅ ƛǎǎǳŜ ōŜŎŀǳǎŜ ǘƘŜ ŬƭǘŜǊ ōŜŎƻƳŜ ƳƻǊŜ 

ƻǇŀǉǳŜ ŀƴŘ ŎƻƴǝƴǳŜŘ ǘƻ ōƭƻŎƪ ƘŀǊƳŦǳƭ ǳƭǘǊŀπǾƛƻƭŜǘ ŀƴŘ ƛƴŦǊŀπǊŜŘ ǊŀŘƛŀǝƻƴΦ ! ƴƻǘŀōƭŜ ǎƛŘŜ ŜũŜŎǘ ƻŦ 

ǊŜƭƻŎŀǝƴƎ ǘƘŜ L¢C ǘƻ ǘƘŜ ŜȅŜǇƛŜŎŜ ōŀǊǊŜƭ ǿŀǎ ǘƘŀǘ ŬƭǘŜǊ ǊǳǎǝƴƎ ōŜŎŀƳŜ ƛƴǾƛǎƛōƭŜ ǘƻ ǘƘŜ ŎǳǎǘƻƳŜǊΦ 

 CƻǊǘǳƴŀǘŜƭȅΣ ŀǘ ǘƘŜ ǝƳŜ ƻŦ Ƴȅ ǊŜǎŜŀǊŎƘ ƛƴ нлнпΣ ǘǿƻ ǿŜƭƭπŜǎǘŀōƭƛǎƘŜŘ ŎƻƳƳŜǊŎƛŀƭ ǊŜǇƭŀŎŜƳŜƴǘǎ ŦƻǊ ǘƘŜ 

муƳƳ /ƻǊƻƴŀŘƻκaŜŀŘŜ L¢C ǿŜǊŜ ŀǾŀƛƭŀōƭŜ ǿƛǘƘ ŜȄŎŜƭƭŜƴǘ ǘǊŀŎƪπǊŜŎƻǊŘǎΥ 

мΦ .ŜƭhǇǝƪ L¢C όŎƻƳǇŀƴȅ ōŀǎŜŘ ƛƴ CǊŀƴŎŜύ ǳǎƛƴƎ ŀ ŎƻƳǇƭŜǘŜƭȅ ŘƛũŜǊŜƴǘ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ 

ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ ƻǊƛƎƛƴŀƭ /ƻǊƻƴŀŘƻκaŜŀŘŜ L¢CΦ tǊƛŎŜŘ ŀǘ ʰ мсф 9¦wΣ ƘŀǊŘ ƳŜǘŀƭƭƛŎ 

ƳǳƭǝƭŀȅŜǊ ŎƻŀǝƴƎǎ ǇǊƻǾƛŘŜ ŀ ǇŜǊƳŀƴŜƴǘ ǎƻƭǳǝƻƴ ǘƻ ǘƘŜ ǊǳǎǝƴƎ ǇǊƻōƭŜƳ ώнϐΦ 

нΦ aŀƛŜǊ tƘƻǘƻƴƛŎǎ L¢C όŎƻƳǇŀƴȅ ōŀǎŜŘ ƛƴ ǘƘŜ ¦{ύ ǳǎƛƴƎ ǘƘŜ ǎŀƳŜ ǎƻƊ ŎƻŀǝƴƎ ǘŜŎƘƴƻƭƻƎȅ ŀǎ 

/ƻǊƻƴŀŘƻκaŜŀŘŜ ŀƴŘ ǇǊƛŎŜŘ ŀǘ ϷфрΦ ¢ƘŜ ƪŜȅ ŘƛũŜǊŜƴŎŜ ƛǎ ǘƘŜ aŀƛŜǊ ŬƭǘŜǊǎ ŀǊŜ ǇǊƻǇŜǊƭȅ ǎŜŀƭŜŘ 

ŀǊƻǳƴŘ ǘƘŜ ŜŘƎŜǎ ώоϐΦ !ƊŜǊ мл ȅŜŀǊǎ ƻŦ ǳǎŜ ƛƴ t{¢ǎΣ LϥǾŜ ǎŜŜƴ ǊŜǇƻǊǘǎ ǿƘŜǊŜ aŀƛŜǊ ŬƭǘŜǊǎ ǿŜǊŜ 

ŜȄŀƳƛƴŜŘ ŀƴŘ ŎƻƴŬǊƳŜŘ ǘƻ ōŜ Ǌǳǎǘ ŦǊŜŜΦ 

Lƴ Wǳƭȅ нлнпΣ ŀǊƳŜŘ ǿƛǘƘ ǘƘƛǎ ƪƴƻǿƭŜŘƎŜΣ ŀƴŘ ƪƴƻǿƛƴƎ ǘƘƛǎ ǿŀǎ ŀ ŎƻƳƳƻƴ ǇǊƻōƭŜƳΣ L ŘŜŎƛŘŜŘ ǘƻ ŀŎŎŜǎǎ 

ŀƴŘ ƛƴǎǇŜŎǘ ǘƘŜ h!{L t{¢ L¢C ŬƭǘŜǊ ŦƻǊ ǎƛƎƴǎ ƻŦ ǊǳǎǝƴƎΦ wŜǇƻǊǘǎ ƻƴ ǘƘŜ ŎƭƻǳŘȅƴƛƎƘǘǎΦŎƻƳ ǎƻƭŀǊ ƻōǎŜǊǾƛƴƎ 

ŀƴŘ ƛƳŀƎƛƴƎ ŦƻǊǳƳ ǿŀǊƴŜŘ ƳŜ ƛǘ ǿŀǎ ǇǊƻōŀōƭŜ [ƻŎƪǝǘŜ ƘŀŘ ōŜŜƴ ƭƛōŜǊŀƭƭȅ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ t{¢ ŜȅŜǇƛŜŎŜ 

ǘƘǊŜŀŘǎ ŀƴŘ ŜƭǎŜǿƘŜǊŜ ǘƻ ŘƛǎŎƻǳǊŀƎŜ ǘŀƳǇŜǊƛƴƎΦ L ǎƻƻƴ ŎƻƴŬǊƳŜŘ ǘƘŜ h!{L t{¢ ǿŀǎ ŀũŜŎǘŜŘ ŀǎ ƛǘǎ 

ŜȅŜǇƛŜŎŜ ǘǳōŜ ǿƻǳƭŘ ƴƻǘ ǳƴǎŎǊŜǿΦ ¢ƘŜ ǊŜŎƻƳƳŜƴŘŀǝƻƴ ǿŀǎ ǘƻ ǳǎŜ ŀ ǎǘǊŀǇ ǿǊŜƴŎƘ ǘƻ ƎŜǘ ǘƘƛƴƎǎ ƳƻǾƛƴƎΦ 

CƻǊǘǳƴŀǘŜƭȅ L ƘŀŘ ƻƴŜ ƛƴ Ƴȅ ǘƻƻƭōƻȄΗ 

L ŀǊǊŀƴƎŜŘ ŀ ǝƳŜƭȅ Ǿƛǎƛǘ ǘƻ ǘƘŜ ƭŜƎŜƴŘ όaŀǊǝƴ /ƻƻƪύ ŀǎ L ǘƘƻǳƎƘǘ ǘǿƻ ǇŀƛǊǎ ƻŦ ŜȅŜǎ ǿŜǊŜ ōŜǧŜǊ ǘƘŀƴ ƻƴŜΦ 

aŀǊǝƴ ǎŜŎǳǊŜŘ ǘƘŜ t{¢ ǇǊƛǎƳ ƘƻǳǎƛƴƎ ƛƴ ŀ ǾƛŎŜ ƛƴ Ƙƛǎ ǿƻǊƪǎƘƻǇ ǿƛǘƘ ǊǳōōŜǊ ǎǘǊŀǇǎ ŀǘ ǘƘŜ ǎƛŘŜǎ 

ǇǊŜǾŜƴǝƴƎ ǎŎǊŀǘŎƘŜǎΦ ²ƛǘƘ ǘƘŜ t{¢ ǎŜŎǳǊŜƭȅ ŎƭŀƳǇŜŘ ƛƴ ǇƭŀŎŜΣ L ŀǇǇƭƛŜŘ ǘƘŜ ǎǘǊŀǇ ǿǊŜƴŎƘ ǘƻ ǘƘŜ ǘƻǇ ƻŦ 

ǘƘŜ ŜȅŜǇƛŜŎŜ ǘǳōŜ ǘƘŜƴ ǇǊƻŎŜŜŘŜŘ ǾŜǊȅ ǎƭƻǿƭȅ ŀƴŘ ŎŀǊŜŦǳƭƭȅ ǘƻ ǳƴǎŎǊŜǿ ǘƘŜ ŜȅŜǇƛŜŎŜ ǘǳōŜΦ !ǘ ǘƘŜ ǎǘŀǊǘΣ 

ǘƘŜǊŜ ǿŀǎ ŀ ƭƻǘ ƻŦ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ ƛǘ ǿŀǎ ŘƛŶŎǳƭǘ ǘƻ ǎŜŜ ŀƴȅ ƳƻǾŜƳŜƴǘ ŀǘ ŀƭƭΦ aŀǊǝƴ ŀǇǇƭƛŜŘ ŀ ǇŜƴŎƛƭ ƳŀǊƪ 

ǘƻ ǘƘŜ ǘƻǇ ŜŘƎŜ ƻŦ ǘƘŜ ŜȅŜǇƛŜŎŜ ǘǳōŜ ǘƻ ǘǊŀŎƪ ŀƴȅ ǊƻǘŀǝƻƴΦ Lǘ ǿŀǎ ŎƻƴŬǊƳŜŘ ōǳǘ ǊŜƳŀƛƴŜŘ ǎƭƻǿ ŘǳŜ ǘƻ 

ǘƘŜ ǊŜǎƛǎǘŀƴŎŜΦ CƻǊǘǳƴŀǘŜƭȅΣ ǘƘŜ ǊŜǎƛǎǘŀƴŎŜ ǊŜŘǳŎŜŘ ŘǳǊƛƴƎ ǎǳōǎŜǉǳŜƴǘ ǊƻǘŀǝƻƴǎΣ ŀƴŘ ŜȄǇƻǎŜŘ ǘƘǊŜŀŘǎ 

Ŭƴŀƭƭȅ ŀǇǇŜŀǊŜŘΦ ¢ƘŜ ǇǊƻŎŜǎǎ ǘƻƻƪ ŀǊƻǳƴŘ мл ƳƛƴǳǘŜǎΣ ŀƴŘ ǎǳŎŎŜǎǎŦǳƭƭȅ ǎŜǇŀǊŀǘŜŘ ǘƘŜ ǘǿƻ ƘŀƭǾŜǎ ƻŦ ǘƘŜ 



но 
 

ŜȅŜǇƛŜŎŜ ǘǳōŜΣ ŜȄǇƻǎƛƴƎ ǘƘŜ L¢C ŬƭǘŜǊ ŀǘ ǘƘŜ ōƻǧƻƳ ƻŦ ǘƘŜ ŜȅŜǇƛŜŎŜ ǘǳōŜΦ ¢Ƙƛǎ ǿŀǎ ƎƻƻŘ ƴŜǿǎ ŀƴŘ 

ŜȄŀŎǘƭȅ ŀǎ ŜȄǇŜŎǘŜŘΦ 

t{¢ ōƻŘȅ ǎŜŎǳǊŜƭȅ ŎƭŀƳǇŜŘ ƛƴ ǘƘŜ 
ǾƛŎŜ ǿƛǘƘ ŀ ǎǘǊŀǇ ǿǊŜƴŎƘ ŀǇǇƭƛŜŘΦ 

9ȄǇƻǎŜŘ L¢C ŬƭǘŜǊ ŀǘ ǘƘŜ 
ōŀǎŜ ƻŦ ǘƘŜ ŜȅŜǇƛŜŎŜ ǘǳōŜΦ 

 

wŜƳŀƛƴƛƴƎ ǇƛŜŎŜǎ ƻŦ [ƻŎƪǝǘŜ ǿŜǊŜ ǊŜƳƻǾŜŘ ōȅ ŎŀǊŜŦǳƭ ŀǇǇƭƛŎŀǝƻƴ ƻŦ ŀ ƅŀǘ ōƭŀŘŜŘ WŜǿŜƭƭŜǊǎ ǎŎǊŜǿŘǊƛǾŜǊ 

ǘƻ ǘƘŜ ǘƘǊŜŀŘǎ ƛƴǎƛŘŜ ǘƘŜ ƭƻǿŜǊ ǇƻǊǝƻƴ ƻŦ ǘƘŜ ŜȅŜǇƛŜŎŜ ǘǳōŜΣ ǘƘŜƴ ŀ ōǳƭō ōƭƻǿŜǊΦ 

¦ǎƛƴƎ ŀ ƭŜƴǎ ǊŜƳƻǾŀƭ ǘƻƻƭΣ ǘƘŜ ǊŜǘŀƛƴƛƴƎ ǊƛƴƎ ŀǘƻǇ ǘƘŜ L¢C ǿŀǎ ǊŜƳƻǾŜŘΦ ¢Ƙƛǎ ŀƭƭƻǿŜŘ ǘƘŜ L¢C ǘƻ ōŜ 

ŜȄǘǊŀŎǘŜŘ ǳǎƛƴƎ ŀ ƭŜƴǎ ǊŜƳƻǾŀƭ ǎǳŎǝƻƴ ǘƻƻƭΦ Lƴƛǝŀƭƭȅ ǊǳǎǝƴƎ ǿŀǎ ƴƻǘ ǾƛǎƛōƭŜ ōŜŎŀǳǎŜ ǘƘŜ L¢C ƘŀŘ ŀ 

ǊŜƅŜŎǝǾŜ ǎƛƭǾŜǊ ŎƻŀǝƴƎ ƳŀƪƛƴƎ ƛǘ ƭƻƻƪ ǇǊƛǎǝƴŜ ǳƴŘŜǊ ƴƻǊƳŀƭ ŘŀȅƭƛƎƘǘ ŎƻƴŘƛǝƻƴǎΦ !ǇǇƭȅƛƴƎ ŎŀƳŜǊŀ ƅŀǎƘ 

ǊŜǾŜŀƭŜŘ ǘƘŜ ǘŜƭƭπǘŀƭŜ Ǌǳǎǘ ǎȅƳǇǘƻƳǎΦ Lƴ ŦŀŎǘΣ ǘƘŜ L¢C ǿŀǎ ŎƻƳǇƭŜǘŜƭȅ ǊǳǎǘŜŘ ƻǾŜǊΣ Ƨǳǎǘ ƭƛƪŜ ƴǳƳŜǊƻǳǎ 

ŜȄŀƳǇƭŜǎ ƻƴƭƛƴŜΦ 

¢ƘŜ ƴŜȄǘ ǎǘŜǇǎ ƛƴǾƻƭǾŜŘ ŀǇǇǊƻǾŀƭ ŦǊƻƳ ǘƘŜ ŎƻƳƳƛǧŜŜ ǘƻ ƻǊŘŜǊƛƴƎ ŀ ǊŜǇƭŀŎŜƳŜƴǘ L¢C ƛƴ WǳƴŜ нлнпΦ !ǎ 

aŀƛŜǊ ǿŜǊŜ ƻǳǘ ƻŦ ǎǘƻŎƪΣ L ƻǊŘŜǊŜŘ ǘƘŜ .ŜƭhǇǝƪ L¢C ǊŜǇƭŀŎŜƳŜƴǘΦ hƭƛǾŜǊ {ƳƛŜ ǿƘƻ Ǌǳƴǎ .ŜƭhǇǝƪ ŀǎ ŀ ǎƻƭŜ 

ǘǊŀŘŜǊ ŎƻƴŬǊƳŜŘ ǘƘŜ t{¢ ǿƻǳƭŘ ǊŜƳŀƛƴ ŜȅŜπǎŀŦŜ ŦƻǊ Ǿƛǎǳŀƭ ǳǎŜ ƛŦ ǘƘŜ .ŜƭhǇǝƪ L¢C ǊŜǇƭŀŎŜƳŜƴǘ ǿŀǎ ǘƘŜ 

ǎƻƭŜ ŎƘŀƴƎŜ ǘƻ ǘƘŜ ƻǇǝŎŀƭ ǎȅǎǘŜƳΦ ¢Ƙƛǎ ǿŀǎ ŘŜŬƴƛǘŜƭȅ ǘƘŜ ŎŀǎŜ ƘŜǊŜΗ 

¢ƘŜ .ŜƭhǇǝƪ L¢C ŀǊǊƛǾŜŘ ƛƴ Wǳƭȅ нлнп ŀƴŘ L ŬǧŜŘ ƛǘ ǘƻ ǘƘŜ t{¢Φ  Lǘ ƴŜŜŘŜŘ ǘƻ ōŜ ƻǊƛŜƴǘŜŘ ƛƴ ǘƘŜ ŜȅŜǇƛŜŎŜ 

ǘǳōŜ ǿƛǘƘ ǘƘŜ ƎƻƭŘ ǎƛŘŜ ŦŀŎƛƴƎ ŘƻǿƴǿŀǊŘǎ ǘƻǿŀǊŘǎ ǘƘŜ {ǳƴ ŀƴŘ ǘƘŜ ǊŜŘ ǎƛŘŜ ŦŀŎƛƴƎ ǳǇǿŀǊŘǎ ǘƻǿŀǊŘǎ ǘƘŜ 

ōƭƻŎƪƛƴƎ ŬƭǘŜǊ ŀƴŘ ŜȅŜǇƛŜŎŜΦ 

¢ŜǎǝƴƎ ǘƘŜ ǊŜǇŀƛǊŜŘ t{¢ ǘƘŀǘ ǎŀƳŜ Řŀȅ ƻƴ ǘƘŜ {ǳƴ ǿŀǎ ŀ ǊŜǾŜƭŀǝƻƴΦ .ǊƛƎƘǘƴŜǎǎ ŀƴŘ ŎƻƴǘǊŀǎǘ ǿŜǊŜ 

ǊŜǎǘƻǊŜŘ ŀƴŘ ǇǊŜǧȅ ǿŜƭƭ ƻƴ ŀ ǇŀǊ ǿƛǘƘ ǘƘŜ [ǳƴǘ [{рлΦ ¢Ƙƛǎ ǿŀǎ ŎƻƴŬǊƳŜŘ ōȅ h!{L ƳŜƳōŜǊǎ ǿƘƻ ƭƻƻƪŜŘ 

ǘƘǊƻǳƎƘ ǘƘŜ ǎŎƻǇŜΦ ¢ƘŜ t{¢ Ƙŀǎ ǎƛƴŎŜ ōŜŜƴ ǳǎŜŘ ŀǘ h!{L ƳŜŜǝƴƎǎ ŀƴŘ ƻǳǘǊŜŀŎƘ ŜǾŜƴǘǎΦ Lƴ ǎǳƳƳŀǊȅΣ ǘƘƛǎ 

ǿŀǎ ŘŜŬƴƛǘŜƭȅ ŀ ǿƻǊǘƘǿƘƛƭŜ ƛƳǇǊƻǾŜƳŜƴǘΦ 
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wǳǎǘŜŘ L¢C ŬƭǘŜǊΗ 

 
wŜǇƭŀŎŜƳŜƴǘ .ŜƭhǇǝƪ L¢C 
ŬƭǘŜǊ ōŜŦƻǊŜ ƛƴǎǘŀƭƭŀǝƻƴΦ 

 
.ŜƭhǇǝƪ L¢C ŬƭǘŜǊ 
ŀƊŜǊ ƛƴǎǘŀƭƭŀǝƻƴΦ 

 

wŜŦŜǊŜƴŎŜǎ 

ώмϐ ƘǧǇǎΥκκǿǿǿΦŎƭƻǳŘȅƴƛƎƘǘǎΦŎƻƳκŦƻǊǳƳǎκǘƻǇƛŎκсртрфтπŀǧŜƴǝƻƴπǇǎǘπƻǿƴŜǊǎκ 

ώнϐ ƘǧǇǎΥκκōŜƭƻǇǝƪΦŘŜκŜƴκƛǜπǊŜǇƭŀŎŜƳŜƴǘπŬƭǘŜǊ 

ώоϐ ƘǧǇǎΥκκƳŀƛŜǊǇƘƻǘƻƴƛŎǎΦŎƻƳκсрсōŀƴŘǇŀǎǎŬƭǘŜǊπмΦŀǎǇȄ 

 

!ǇǇŜƴŘƛȄ ς t{¢ 5ŜǎŎǊƛǇǝƻƴ 

tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘƛŀƎǊŀƳ ǎƘƻǿƛƴƎ ǘƘŜ ƳŀƧƻǊ ŦŜŀǘǳǊŜǎ ƻŦ ƭŀǘŜǊ ǇǊƻŘǳŎǝƻƴ t{¢ǎΣ ƛƴŎƭǳŘƛƴƎ 

h!{Lϥǎ ŜȄŀƳǇƭŜΦ 

CŜŀǘǳǊŜǎ ŀƴŘ ŎƻƴǘǊƻƭǎ ƻŦ ǘƘŜ /ƻǊƻƴŀŘƻ t{¢Φ 

https://www.cloudynights.com/forums/topic/657597-attention-pst-owners/
https://beloptik.de/en/itf-replacement-filter
https://maierphotonics.com/656bandpassfilter-1.aspx


нр 
 

¢ƘŜ t{¢ ƛǎ ŀ ǊŜŦǊŀŎǘƻǊ ǿƛǘƘ ŀŘŘƛǝƻƴŀƭ ŬƭǘŜǊǎ ŜƴŀōƭƛƴƎ ŜȅŜπǎŀŦŜ Iʰ ǾƛŜǿƛƴƎ ŀƴŘ ƛƳŀƎƛƴƎΦ ! ǎƛƳǇƭƛŬŜŘ 

ŘŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ ŬƭǘŜǊǎ ƛǎ ŀǎ ŦƻƭƭƻǿǎΥ 

мΦ ¢ƘŜ Ŝǘŀƭƻƴ ƛǎ ŀ ǘǳƴŀōƭŜ ƛƴǘŜǊŦŜǊŜƴŎŜ ŬƭǘŜǊΦ Lǘ ŎƻƳǇǊƛǎŜǎ ǘǿƻ ŜȄǘǊŜƳŜƭȅ ŬƴŜƭȅ ǇƻƭƛǎƘŜŘ ŀƴŘ 

ǇŀǊǝŀƭƭȅ ǊŜƅŜŎǝǾŜ Ǝƭŀǎǎ ǇƭŀǘŜǎ ǳƴŘŜǊƴŜŀǘƘ ŀ ǊƻǘŀǝƴƎ ǘǳƴƛƴƎ ŎƻƭƭŀǊΣ ǎǇŀŎŜŘ ōȅ ŀ ǝƴȅ ŀƛǊπƎŀǇ ǳǎƛƴƎ 

ŜȄǘǊŜƳŜƭȅ ǘƘƛƴ ƳƛŎŀ ǇƭŀǘŜǎΦ ¢ƘŜ ƻǳǘǇǳǘ ƛǎ ŀ ŎƻƳōπƭƛƪŜ ǎǇŜŎǘǊǳƳ ŎƻƴǘŀƛƴƛƴƎ ƳǳƭǝǇƭŜ ŦǊŜǉǳŜƴŎƛŜǎ 

ǎǇŀŎŜŘ ŀǘ ǊŜƎǳƭŀǊ ƛƴǘŜǊǾŀƭǎΦ ¢ƘŜ Ŝǘŀƭƻƴ ƛǎ ǘǳƴŜŘ ōȅ ŀǇǇƭȅƛƴƎ ǾŀǊƛŀōƭŜ ƳŜŎƘŀƴƛŎŀƭ ǇǊŜǎǎǳǊŜ ǘƻ ǘƘŜ 

ǇƭŀǘŜǎ Ǿƛŀ ǘƘŜ ǘǳƴƛƴƎ ŎƻƭƭŀǊΦ ¢Ƙƛǎ ǎƘƛƊǎ ǘƘŜ ƻǾŜǊŀƭƭ ŎƻƳō ǎƭƛƎƘǘƭȅ ǳǇǿŀǊŘǎ ƻǊ ŘƻǿƴǿŀǊŘǎ ƛƴ 

ŦǊŜǉǳŜƴŎȅΣ ŀƭƭƻǿƛƴƎ ƻƴŜ ƻŦ ǘƘŜ ǎǇƛƪŜǎ ǘƻ ōŜ ǘǳƴŜŘ ǘƻ ǘƘŜ ŘŜǎƛǊŜŘ срсΦоƴƳ Iʰ ǿŀǾŜƭŜƴƎǘƘΦ 

нΦ ¢ƘŜ LƴŘǳŎŜŘ ¢ǊŀƴǎƳƛǎǎƛƻƴ CƛƭǘŜǊ όL¢Cύ ǇŀǎǎŜǎ ǘƘŜ ŘŜǎƛǊŜŘ срсΦоƴƳ Iʰ ǿŀǾŜƭŜƴƎǘƘ ŀƴŘ ǊŜƧŜŎǘǎ 

ƘŀǊƳŦǳƭ ǳƭǘǊŀǾƛƻƭŜǘ ŀƴŘ ƛƴŦǊŀπǊŜŘ ǊŀŘƛŀǝƻƴΣ ǇǊŜǾŜƴǝƴƎ ƛǘ ŦǊƻƳ ǊŜŀŎƘƛƴƎ ǘƘŜ ƻōǎŜǊǾŜǊΦ 

оΦ ¢ƘŜ ōƭƻŎƪƛƴƎ ŬƭǘŜǊ ǇŀǎǎŜǎ Ƨǳǎǘ ǘƘŜ ŘŜǎƛǊŜŘ срсΦоƴƳ ǎǇƛƪŜ ŦǊƻƳ ǘƘŜ Ŝǘŀƭƻƴ ǿƛǘƘ ŀ ƴŀǊǊƻǿ 

ōŀƴŘǿƛŘǘƘ ƻŦ ғлΦмƴƳΦ Lǘ ŀƭǎƻ ǇŜǊŦƻǊƳǎ ŜƴŜǊƎȅ ǊŜŘǳŎǝƻƴΦ ¢ƘŜ t{¢ Ƙŀǎ ŀ ōƭƻŎƪƛƴƎ ŬƭǘŜǊ ƻŦ рƳƳ 

ŘƛŀƳŜǘŜǊΦ .ŀǎŜŘ ƻƴ ŀ ŦƻŎŀƭ ƭŜƴƎǘƘ ƻŦ пллƳƳΣ ǘƘŜ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǎƻƭŀǊ Řƛǎƪ ŀǘ ǇǊƛƳŜ ŦƻŎǳǎ ƻŦ ǘƘŜ 

t{¢ ƛǎ оΦсƳƳΣ ŬǩƴƎ ŎƻƳŦƻǊǘŀōƭȅ ǿƛǘƘƛƴ ǘƘŜ ōƭƻŎƪƛƴƎ ŬƭǘŜǊΦ 

¢ƘŜ ōƭŀŎƪ ƘƻǳǎƛƴƎ Ŏƻƴǘŀƛƴǎ ŀ ǇŜƴǘŀǇǊƛǎƳ ŀŎǝƴƎ ƭƛƪŜ ŀ ŎƻƴǾŜƴǝƻƴŀƭ флϲ ŘƛŀƎƻƴŀƭ ōȅ ǊŜŘƛǊŜŎǝƴƎ ƭƛƎƘǘ ŦǊƻƳ 

ǘƘŜ Ŝǘŀƭƻƴ ǘƻǿŀǊŘǎ ǘƘŜ ŬƭǘŜǊǎ ƛƴ ǘƘŜ ŜȅŜǇƛŜŎŜ ǘǳōŜΦ !ŘƧǳǎǝƴƎ ǘƘŜ ŦƻŎǳǎŜǊ ƳŜŎƘŀƴƛŎŀƭƭȅ ǎƘƛƊǎ ǘƘŜ 

ǇŜƴǘŀǇǊƛǎƳ ƛƴǎƛŘŜ ǘƘŜ ƘƻǳǎƛƴƎ ǘƻ ŀŎƘƛŜǾŜ ŦƻŎǳǎΦ !ƴ ŀŘŘƛǝƻƴŀƭ ǇǊƛǎƳ ƛƴǎƛŘŜ ǘƘŜ ƘƻǳǎƛƴƎ ǊŜŘƛǊŜŎǘǎ ƭƛƎƘǘ 

ŦǊƻƳ ŀ ǎƳŀƭƭ ŀǇŜǊǘǳǊŜ ŀǘ ǘƘŜ ŦǊƻƴǘ ǘƻ ǘƘŜ ƛƴǘŜƎǊŀǘŜŘ ǎƻƭŀǊ ŬƴŘŜǊΣ ŀǘƻǇ ǘƘŜ ƘƻǳǎƛƴƎΣ ŀ ǳƴƛǉǳŜ ŦŜŀǘǳǊŜ 

ƳŀƪƛƴƎ ǘƘŜ {ǳƴ ǾŜǊȅ Ŝŀǎȅ ǘƻ ŀŎǉǳƛǊŜΦ 
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ÑőĲШ? éf 9fШ~ŔƚƚŔŸŰ 
!ƴŘȅ ²ƛƭƭǎƘŜǊŜ 

5!±Lb/L ǎǘŀƴŘǎ ŦƻǊ 5ŜŜǇ !ǘƳƻǎǇƘŜǊŜ ±Ŝƴǳǎ LƴǾŜǎǝƎŀǝƻƴ ƻŦ bƻōƭŜ ƎŀǎŜǎΣ /ƘŜƳƛǎǘǊȅ ŀƴŘ LƳŀƎƛƴƎΦ ¢Ƙƛǎ ƛǎ 

ŀ b!{! 5ƛǎŎƻǾŜǊȅ tǊƻƎǊŀƳ Ƴƛǎǎƛƻƴ ǿƘƛŎƘ ǿŀǎ ǎŜƭŜŎǘŜŘ ƻƴ нƴŘ WǳƴŜ нлнмΦ ¢ƘŜ ǎǇŀŎŜŎǊŀƊ Ŏƻƴǎƛǎǘǎ ƻŦ ŀƴ 

ƻǊōƛǘŜǊ ŎƻǳǇƭŜŘ ǿƛǘƘ ŀ ŘŜǎŎŜƴǘ ǇǊƻōŜΣ ŎŀƭƭŜŘ ½ŜǇƘȅǊΦ 5!±Lb/L ƛǎ ŎǳǊǊŜƴǘƭȅ ǎŎƘŜŘǳƭŜŘ ǘƻ ƭŀǳƴŎƘ ƛƴ WǳƴŜ ƻŦ 

нлнфΦ Lǘ ǿƛƭƭ ŜȄǇƭƻǊŜ ±Ŝƴǳǎ ƛƴƛǝŀƭƭȅ Ǿƛŀ ǘǿƻ ƅȅπōȅǎ ǘƘŜƴ ƛƴ WǳƴŜ нлом ǿƛƭƭ ǊŜƭŜŀǎŜ ½ŜǇƘȅǊΦ !ǎ ƛǘ ŘŜǎŎŜƴŘǎΣ 

½ŜǇƘȅǊ ǿƛƭƭ ǎǘǳŘȅ ±Ŝƴǳǎ ŦǊƻƳ ƛǘǎ ǘƻǇƳƻǎǘ ŎƭƻǳŘ ǎȅǎǘŜƳ ǘƻ ƛǘǎ ǎǳǊŦŀŎŜ ǊƻŎƪΦ !ǎ ƛǘ ƎŜǘǎ ŎƭƻǎŜǊ ǘƻ ƛǘǎ ƭŀƴŘƛƴƎ 

ǎƛǘŜ ƻƴ ǘƘŜ ŀƭǇƛƴŜ ǘŜǎǎŜǊŀŜ ǎǳǊŦŀŎŜ ŀōƻǾŜ ǘƘŜ !ƭǇƘŀ wŜƎƛƻ Ƴƻǳƴǘŀƛƴƻǳǎ ǊŜƎƛƻƴΣ ½ŜǇƘȅǊ ǿƛƭƭ ƻōǘŀƛƴ ƘƛƎƘπ

ǊŜǎƻƭǳǝƻƴ ƴŜŀǊ ƛƴŦǊŀǊŜŘ ŘƛƎƛǘŀƭ ƛƳŀƎŜǎΦ ½ŜǇƘȅǊ ǿƛƭƭ ōŜ ǘƘŜ ŬǊǎǘ ǇǊƻōŜ ǘƻ ŘŜǎŎŜƴŘ ŀƭƭ ǘƘŜ ǿŀȅ ǘƘǊƻǳƎƘ 

±ŜƴǳǎΩǎ ŀǘƳƻǎǇƘŜǊŜ ǎƛƴŎŜ ǘƘŜ wǳǎǎƛŀƴ ±ŜƎŀ н ƭŀƴŘŜǊ ƻƴ мрǘƘ WǳƴŜ мфур ό±ŜƎŀ н ƭŀƴŘŜŘ ƛƴ ǘƘŜ !ǇƘǊƻŘƛǘŜ 

¢ŜǊǊŀ ŀǊŜŀύΦ 

¢ƘŜ ǎǇŀŎŜŎǊŀƊ ŎƻƳǇǊƛǎŜǎ ǘǿƻ ŎƻƳǇƻƴŜƴǘǎΦ ¢ƘŜ /ŀǊǊƛŜǊ wŜƭŀȅ LƳŀƎƛƴƎ {ǇŀŎŜŎǊŀƊ ό/wL{ύΣ ŀƴŘ ǘƘŜ tǊƻōŜ 

CƭƛƎƘǘ {ȅǎǘŜƳ όtC{ύΣ ǿƘƛŎƘ ŀŎŎƻƳƳƻŘŀǘŜǎ ½ŜǇƘȅǊΦ ¢ƘŜ ǇǊƻōŜ ƛǎ ǘƘŜ ŎǊǳȄ ƻŦ ǘƘŜ ƳƛǎǎƛƻƴΣ ŎǊǳŎƛŀƭ ǘƻ 

ŦǳƭŬƭƳŜƴǘ ƻŦ ƛǘǎ ǎŎƛŜƴŎŜ ƻōƧŜŎǝǾŜǎΦ ¢ƘŜ ǇǊƻōŜ ǿƛƭƭ ōŜ ǊŜƭŜŀǎŜŘ ŀǘ ŀƴ ŀƭǝǘǳŘŜ ƻŦ мпр ƪƳΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ŀǘ 

ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜΣ ǇǊƛƻǊ ǘƻ ƛǘǎ ƻƴŜπƘƻǳǊ ŘŜǎŎŜƴǘΦ !ǘ ŀōƻǳǘ ǘƘǊŜŜ ƳƛƴǳǘŜǎ ƛƴǘƻ ǘƘŜ ŘŜǎŎŜƴǘΣ ǘƘŜ 

tC{ ǿƛƭƭ ŘŜǇƭƻȅ ŀ ǎǳōǎƻƴƛŎ ǇŀǊŀŎƘǳǘŜ ǿƘƛŎƘ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǿƛǘƘǎǘŀƴŘ ǘƘŜ ǎŜǾŜǊŜ ±Ŝƴǳǎƛŀƴ ŎƻƴŘƛǝƻƴǎΦ !ǘ 

ǘƘƛǎ Ǉƻƛƴǘ ½ŜǇƘȅǊ ǿƛƭƭ ōŜƎƛƴ ǘƻ ŎƻƭƭŜŎǘ ŘŀǘŀΦ !ƊŜǊ ол ƳƛƴǳǘŜǎΣ ŀ ǇŀǊŀŎƘǳǘŜ ǿƛƭƭ ōŜ ǊŜƭŜŀǎŜŘ ŀƴŘ ǘƘŜ 

ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘŜ ŘŜǎŎŜƴǘ ǿƛƭƭ ōŜ ǊŜƎǳƭŀǘŜŘ ōȅ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ƻŦ ±ŜƴǳǎΣ ǎƻƳŜ фл ǝƳŜǎ ŘŜƴǎŜǊ ǘƘŀƴ ǘƘŀǘ 

ƻŦ 9ŀǊǘƘΦ ¢ƘŜ ŘŜƴǎŜ ŀǘƳƻǎǇƘŜǊŜ ǿƛƭƭ ŘŜŎŜƭŜǊŀǘŜ ǘƘŜ ŘŜǎŎŜƴǘ ƻŦ ½ŜǇƘȅǊΦ 5ǳǊƛƴƎ ƛǘǎ ŘŜǎŎŜƴǘΣ ŬǾŜ ƻƴōƻŀǊŘ 

ƛƴǎǘǊǳƳŜƴǘǎ ǿƛƭƭ ǊŜŎƻǊŘ ŀ Ƴŀǎǎ ƻŦ ŘŀǘŀΣ ǘƘŜ ŀƛƳ ōŜƛƴƎ ǘƻ ǇŜǊŦƻǊƳ ŀ ŎƘŜƳƛŎŀƭ ŎƻƳǇƻǎƛǝƻƴ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ 

ƭƻǿŜǊ ŀǘƳƻǎǇƘŜǊŜ ƻŦ ±ŜƴǳǎΦ ¢ƘŜ ƭƻǿŜǊ ŀǘƳƻǎǇƘŜǊŜ Ŏƻƴǘŀƛƴǎ ƎŀǎŜǎ ǘƘŀǘ ǿƛƭƭ ǇǊƻǾƛŘŜ ƛƳǇƻǊǘŀƴǘ ŜǾƛŘŜƴŎŜ 

ŀǎ ǘƻ ǘƘŜ ƘƛǎǘƻǊȅ ƻŦ ±ŜƴǳǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ǎǳƭǇƘǳǊ ƛǎ ŘŜǘŜŎǘŜŘΣ ƛǘ Ƴŀȅ ƛƴŘƛŎŀǘŜ ǿƘŜǘƘŜǊ ǾƻƭŎŀƴƛŎ ŀŎǝǾƛǘȅ ƛǎ 

ŀŎǝǾŜ ƻǊ Ƙƻǿ ƭƻƴƎ ŀƎƻ ƛǘ ŎŜŀǎŜŘΦ ½ŜǇƘȅǊ ǿƛƭƭ ƳŜŀǎǳǊŜ ǘƘŜ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ ƴƻōƭŜ ƎŀǎŜǎ ŀƴŘ ǊŜǎǳƭǘǎ ǿƛƭƭ 

ōŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ Řŀǘŀ ŦƻǊ 9ŀǊǘƘ ŀƴŘ aŀǊǎΦ aŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ƛǎƻǘƻǇŜǎ ŀƴŘ ǘǊŀŎŜ ƎŀǎŜǎ Ƴŀȅ ǇǊƻǾƛŘŜ 

ŎƭǳŜǎ ŀōƻǳǘ ǘƘŜ ƘƛǎǘƻǊȅ ƻŦ ǿŀǘŜǊ ƻƴ ±ŜƴǳǎΦ 

{ŎƛŜƴŎŜ ƻōƧŜŎǝǾŜǎΥ 

¶ Iƻǿ ŘƛŘ ±ŜƴǳǎΩǎ ŀǘƳƻǎǇƘŜǊŜ ōǊŀƴŎƘ ŀǿŀȅ ŦǊƻƳ 9ŀǊǘƘΩǎΦ 5ŀǘŀ ƻōǘŀƛƴŜŘ ŦǊƻƳ ƴƻōƭŜ ƎŀǎŜǎΣ ǘǊŀŎŜ 

ƎŀǎŜǎ ŀƴŘ ǘƘŜƛǊ ƛǎƻǘƻǇŜǎ ǿƛƭƭ ōŜ ŀƴŀƭȅǎŜŘΦ ²ŀǎ ǘƘŜ ǇƭŀƴŜǘ ŜǾŜǊ ƘŀōƛǘŀōƭŜΚ 

¶ 5ŀǘŀ ŦǊƻƳ ŎƘŜƳƛŎŀƭ ŀƴŘ ǇƘȅǎƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ƭƻǿŜǊ ŀǘƳƻǎǇƘŜǊŜ ŀƴŘ ƴŜŀǊ ǎǳǊŦŀŎŜ ǿƛƭƭ ōŜ 

ƻōǘŀƛƴŜŘ ŀǎ ǘƘŜ ǇǊƻōŜ ŘŜǎŎŜƴŘǎΦ 

¶ ¢ƘŜ ǘŜǎǎŜǊŀŜ ǘŜǊǊŀƛƴ ŀƴŘ ŀǊŜŀ ŀǊƻǳƴŘ !ƭǇƘŀ wŜƎƛƻ ǿƛƭƭ ōŜ ƛŘŜƴǝŬŜŘ ǘƻ ƻōǘŀƛƴ ŀƴȅ ǇǊƻƻŦ ƻŦ 

ǘŜŎǘƻƴƛŎ ƘƛǎǘƻǊȅΣ ƛƴŎƭǳŘƛƴƎ ŜǊƻǎƛƻƴΦ 

LƴǎǘǊǳƳŜƴǘǎ ƻƴ ōƻŀǊŘ /wL{Υ 

¶ ±Ŝƴǳǎ LƳŀƎƛƴƎ {ȅǎǘŜƳ ŦƻǊ hōǎŜǊǾŀǝƻƴŀƭ wŜŎƻƴƴŀƛǎǎŀƴŎŜ ό±L{hwύΦ ¢ŀƪŜǎ ǳƭǘǊŀǾƛƻƭŜǘ ŀƴŘ ƴŜŀǊπ

ƛƴŦǊŀǊŜŘ ƛƳŀƎŜǎ ƻŦ ±ŜƴǳǎΦ 

¶ /ƻƳǇŀŎǘ ¦ƭǘǊŀǾƛƻƭŜǘ ǘƻ ±ƛǎƛōƭŜ LƳŀƎƛƴƎ {ǇŜŎǘǊƻƳŜǘŜǊ ό/¦±L{ύΦ ¢Ŝǎǘǎ ǘƘŜ ƳŀƪŜπǳǇ ƻŦ ǘƘŜ ǳǇǇŜǊ 

ŎƭƻǳŘ ŀǊŜŀΦ 

LƴǎǘǊǳƳŜƴǘǎ ƻƴ ōƻŀǊŘ ½ŜǇƘȅǊΥ 

¶ ±Ŝƴǳǎ ¢ǳƴŀōƭŜ [ŀǎŜǊ {ǇŜŎǘǊƻƳŜǘŜǊ ό±¢[{ύΦ aŜŀǎǳǊŜǎ ƛǎƻǘƻǇŜǎ ƻŦ ǎǳƭǇƘǳǊΣ ƻȄȅƎŜƴ ŀƴŘ ŎŀǊōƻƴ 

ƛƴǎƛŘŜ ǘƘŜ ±Ŝƴǳǎ ŀǘƳƻǎǇƘŜǊŜΦ  
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¶ ±Ŝƴǳǎ aŀǎǎ {ǇŜŎǘǊƻƳŜǘŜǊ ό±a{ύΦ !ŎǉǳƛǊŜǎ ƴƻōƭŜ ƎŀǎŜǎ ŀƴŘ Ǝŀǎ ǘǊŀŎŜǎ ŦƻǳƴŘ ǿƛǘƘƛƴ ст ƪƳ ƻŦ ǘƘŜ 

ǎǳǊŦŀŎŜΦ 

¶ ±Ŝƴǳǎ !ǘƳƻǎǇƘŜǊŜ {ǘǊǳŎǘǳǊŜ LƴǾŜǎǝƎŀǝƻƴΦ ό±!{LύΦ aŜŀǎǳǊŜǎ ǇǊŜǎǎǳǊŜΣ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ǿƛƴŘ 

ǎǇŜŜŘ ǘƘǊƻǳƎƘƻǳǘ ŘŜǎŎŜƴǘΦ 

¶ ±Ŝƴǳǎ 5ŜǎŎŜƴǘ LƳŀƎŜǊ ό±5LύΦ ¢ŀƪŜǎ LƴŦǊŀǊŜŘ ƛƳŀƎŜǎ ƻŦ ǘƘŜ !ƭǇƘŀ wŜƎƛƻ ŀǊŜŀΦ 

¶ ±Ŝƴǳǎ hȄȅƎŜƴ CǳƎŀŎƛǘȅ ό±ŦhȄύΦ aŜŀǎǳǊŜ ǘƘŜ ƳƛȄƛƴƎ Ǌŀǝƻ ƻȄȅƎŜƴ ƛƴ ǘƘŜ ƭƻǿŜǎǘ ǇŀǊǘ ƻŦ ǘƘŜ 

ŀǘƳƻǎǇƘŜǊŜΦ 

²ƛǘƘ ŀƭƭ ǎǇŀŎŜ Ƴƛǎǎƛƻƴǎ ǘƘŜǊŜ ŀǊŜ ŎƘŀƭƭŜƴƎŜǎΦ ¢ƘŜȅ ƻŎŎǳǊ ƛƴ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ǎǇŀŎŜŎǊŀƊ ŦǊƻƳ 

ŜƴƎƛƴŜŜǊƛƴƎΣ ŎƻƳƳǳƴƛŎŀǝƻƴ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘŀǝƻƴ ǘƻ ƻǇŜǊŀǝƻƴǎΦ ¢ƻ ŀƭƭŜǾƛŀǘŜ ŀǎ Ƴŀƴȅ ǇǊƻōƭŜƳǎ ŀǎ 

ǇƻǎǎƛōƭŜ ŜŀŎƘ ǎŜŎǝƻƴ ƻŦ ǘƘŜ 5!±L./L ǎǇŀŎŜŎǊŀƊ ƛǎ ŎƘŜŎƪŜŘ Ŏƻƴǝƴǳŀƭƭȅ ǘƻ ŬƴŘ ŀƴŘ ŜƭƛƳƛƴŀǘŜ ŀǎ Ƴŀƴȅ 

ǇǊƻōƭŜƳǎ ŀǎ ǇƻǎǎƛōƭŜΦ 

²Ƙȅ Ǝƻ ǘƻ ±ŜƴǳǎΚ ²Ŝ ŎŜǊǘŀƛƴƭȅ Ŏŀƴƴƻǘ ƭƛǾŜ ǘƘŜǊŜΗ !ǊŜ ǘƘŜ Ŏƻǎǘǎ ǿƻǊǘƘ ƛǘΚ Lǘ Ƙŀǎ ōŜŜƴ ŀ ƭƻƴƎ ǝƳŜ ǎƛƴŎŜ 

aŀƴƪƛƴŘ Ƙŀǎ ōŜŜƴ ǘƻ ŜȄǇƭƻǊŜ ±ŜƴǳǎΦ 5!±Lb/L ǿƛƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ŬǊǎǘ ƛƳŀƎŜǎ ŘǳǊƛƴƎ ǘƘŜ ŘŜǎŎŜƴǘ ǎǘŀƎŜ ǎƛƴŎŜ 

ǘƘŜ мфтлǎ ŀƴŘ ǘƘŜ ŬǊǎǘ ƘƛƎƘπǊŜǎƻƭǳǝƻƴ ƻǇǝŎŀƭ ǾƛŜǿǎ ǎƛƴŎŜ мфурΦ aŜŀǎǳǊŜǎ ƻŦ ŀǘƳƻǎǇƘŜǊƛŎ ƛǎƻǘƻǇŜǎ ŀƴŘ 

ǘǊŀŎŜ ƎŀǎŜǎ ŀǊƻǳƴŘ ǎǳǊŦŀŎŜ ƭŜǾŜƭ ǿƛƭƭ ƘŜƭǇ ǘƻ ŜǎǘŀōƭƛǎƘ ǿƘŜǊŜ ǘƘŜ ǿŀǘŜǊ ǿŜƴǘΣ ŀƴŘ ǿƘȅ ŀ Ǌǳƴŀǿŀȅ 

ƎǊŜŜƴƘƻǳǎŜ ŜũŜŎǘ ƻŎŎǳǊǊŜŘΦ ¢ƘŜ Řŀǘŀ ǿƛƭƭ ƛƳǇǊƻǾŜ ƻǳǊ ƪƴƻǿƭŜŘƎŜ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǊƻŎƪȅ ǇƭŀƴŜǘǎ ŀƴŘ 

ǿƛƭƭ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŜȄƻǇƭŀƴŜǘǎΦ ¢ƘŜ ƛƴŦƻǊƳŀǝƻƴ ǿŜ ƻōǘŀƛƴ ǿƛƭƭ ǘƘŜǊŜŦƻǊŜ 

ŜƴƭƛƎƘǘŜƴ ǳǎ ƴƻǘ ƻƴƭȅ ƛƴ ƻǳǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ±ŜƴǳǎΣ ōǳǘ ƛƴ ǘƘŜ ƎŀƭŀȄȅ ƳƻǊŜ ǿƛŘŜƭȅΦ 

wŜŦŜǊŜƴŎŜǎΥ 

5!±Lb/L π b!{! {ŎƛŜƴŎŜ 

5!±Lb/L π ²ƛƪƛǇŜŘƛŀ 

¢ƘŜ 5!±Lb/L aƛǎǎƛƻƴ μ DƻŘŘŀǊŘ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ 5ƛǊŜŎǘƻǊŀǘŜ 

5!±Lb/Lψ{Ŏƛ¢ŜŎƘнлноψǾпΦǇŘŦ 

 

https://science.nasa.gov/mission/davinci/
https://en.wikipedia.org/wiki/DAVINCI
https://etd.gsfc.nasa.gov/our-work/davinci/
https://ntrs.nasa.gov/api/citations/20220017581/downloads/DAVINCI_SciTech2023_v4.pdf
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Éc ШÂŔĦŰŔĦШċŰĬШ ƚƣƖŸŰŸůǃШìĲĲťĲŰĬШΞΜΞΣЯШ?ƨĤũŔŰ 
tŀǳƭ ²ƘƛǝƴƎΣ Cw!{ 

¢ƘŜ ǘƘǊŜŜπŘŀȅ ŜȄǘŜƴŘŜŘ άǇƛŎƴƛŎέ ƻŦ ǘƘŜ {I! ό{ƻŎƛŜǘȅ ŦƻǊ ǘƘŜ IƛǎǘƻǊȅ ƻŦ !ǎǘǊƻƴƻƳȅύ ǘƻƻƪ ǇƭŀŎŜ ƻǾŜǊ ǘƘŜ 

ƭƻƴƎ ǿŜŜƪŜƴŘ моςмр WǳƴŜ нлнсΦ !ǊƻǳƴŘ ŜƛƎƘǘŜŜƴ {I! ƳŜƳōŜǊǎΣ ƛƴŎƭǳŘƛƴƎ ǘǿƻ ŦǊƻƳ h!{L ό.ƛƭƭ .ŀǊǘƻƴΣ 

Cw!{ ŀƴŘ ǘƘŜ ŀǳǘƘƻǊύΣ ŀǊǊƛǾŜŘ ƛƴ 5ǳōƭƛƴ ǳǎƛƴƎ ǾŀǊƛƻǳǎ ƳƻŘŜǎ ƻŦ ǘǊŀƴǎǇƻǊǘ ƛƴŎƭǳŘƛƴƎ ŦŜǊǊȅ ŀƴŘ !ŜǊ [ƛƴƎǳǎΦ 

¢ƘŜ ōŀǎŜ ŎŀƳǇ ŦƻǊ ǘƘŜ ǿŜŜƪŜƴŘ ǿŀǎ ŀ ǇƭŜŀǎŀƴǘ ōǳǘ ŜȄǇŜƴǎƛǾŜ ƘƻǘŜƭ ƛƴ ǘƘŜ tƻǊǘƻōŜƭƭƻ ŘƛǎǘǊƛŎǘ ƻŦ 5ǳōƭƛƴ 

Ƨǳǎǘ ƻũ ǘƘŜ wƛǾŜǊ [ƛũŜȅΣ ŎƻƴǾŜƴƛŜƴǘƭȅ ǎƛǘǳŀǘŜŘ ƻƴ ǘƘŜ !ƛǊǇƻǊǘ 9ȄǇǊŜǎǎ ŎƻŀŎƘ ǊƻǳǘŜΦ 

¢ƘŜ ŬǊǎǘ Řŀȅ ƻŦ ǘƘŜ ŜǾŜƴǘ ƛƴǾƻƭǾŜŘ ŀ ŎƻŀŎƘ ǊƛŘŜ ǘƻ .ƛǊǊΣ /ƻǳƴǘȅ hũŀƭȅΣ ǎƻƳŜ мпл ƪƛƭƻƳŜǘǊŜǎ ŀǿŀȅΣ ǘƻ Ǿƛǎƛǘ 

.ƛǊǊ /ŀǎǘƭŜ 5ŜƳŜǎƴŜ όŬƎǳǊŜ мύΣ ƘƻƳŜ ƻŦ [ƻǊŘ wƻǎǎŜΩǎ άDǊŜŀǘ [ŜǾƛŀǘƘŀƴέ ¢ŜƭŜǎŎƻǇŜ όŬƎǳǊŜ нύΦ ¢Ƙƛǎ ǿŀǎ ǘƘŜ 

ǘƘƛǊŘ ǝƳŜ L ƘŀŘ ǾƛǎƛǘŜŘ .ƛǊǊΤ ǘƘŜ ǇǊŜǾƛƻǳǎ ǘǿƻ ƻŎŎŀǎƛƻƴǎ ǎŀǿ ǘƻǊǊŜƴǝŀƭΣ Ŏƻƴǝƴǳƻǳǎ ǊŀƛƴΦ ¢Ƙƛǎ ǝƳŜΣ 

ƘƻǿŜǾŜǊΣ ǿŀǎ ŀ ƎƭƻǊƛƻǳǎ ǎǳƴƴȅ ŘŀȅΦ bŜǿ ǘƘƛǎ ǝƳŜ ǿŀǎ ŀƴ ŜȄǘŜƴŘŜŘ {ŎƛŜƴŎŜ /ŜƴǘǊŜ ŘƛǎǇƭŀȅƛƴƎ ǘƘŜ ƘƛǎǘƻǊȅ 

ŀƴŘ ƳŜƳƻǊŀōƛƭƛŀ ƻŦ ǘƘŜ tŀǊǎƻƴǎ CŀƳƛƭȅ ŀƴŘ ǘƘŜƛǊ ǎŎƛŜƴǝŬŎ ŜƴŘŜŀǾƻǳǊǎΦ ²ƛƭƭƛŀƳΣ оǊŘ 9ŀǊƭ wƻǎǎŜΣ ōǳƛƭǘ 

ǎŜǾŜǊŀƭ ǘŜƭŜǎŎƻǇŜǎ ǎǘŀǊǝƴƎ ǿƛǘƘ ŀƴ муέ όпртƳƳύ ǊŜƅŜŎǘƻǊΣ ǘƘŜƴ ŀ осέ όфмпƳƳύ ǊŜƅŜŎǘƻǊ ŀƴŘ Ŭƴŀƭƭȅ ǘƘŜ 

ƳŀǎǎƛǾŜ тнέ όмΦуоƳύ ǊŜƅŜŎǘƻǊΦ /ƻƳǇƭŜǘŜŘ ƛƴ мупрΣ ǘƘŜ ƭŀǧŜǊ ƛƴǎǘǊǳƳŜƴǘΣ ǿƛǘƘ ŀ ǘǳōŜ ƻǾŜǊ рлΩ όмрƳύ 

ƭƻƴƎΣ ŜƳǇƭƻȅŜŘ ŀ ƳƛǊǊƻǊ Ŏŀǎǘ ƻǳǘ ƻŦ ǎǇŜŎǳƭǳƳ ƳŜǘŀƭ όŀ ƘƛƎƘƭȅ ǊŜƅŜŎǝǾŜ ŎƻǇǇŜǊπǝƴ ŀƭƭƻȅύ ǿŜƛƎƘƛƴƎ ƻǾŜǊ о 

ǘƻƴǎ όоΦлрǘύΦ .ŜŎŀǳǎŜ ǎǇŜŎǳƭǳƳ ƳŜǘŀƭ ǘŀǊƴƛǎƘŜǎ ǉǳƛŎƪƭȅΣ ŀ ǎŜŎƻƴŘ ƳƛǊǊƻǊ ǿŀǎ ƳŀŘŜΣ ŀƴŘ ŀ ǎƳŀƭƭ Ǌŀƛƭǿŀȅ 

ǘǊŀŎƪ ǿŀǎ ōǳƛƭǘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ŎƘŀƴƎƛƴƎ ǘƘŜƳ ŦƻǊ ǇƻƭƛǎƘƛƴƎΦ 5ǳŜ ǘƻ ƛǘǎ ƛƳƳŜƴǎŜ ǿŜƛƎƘǘΣ ǘƘŜ ǘŜƭŜǎŎƻǇŜ ǿŀǎ 

ōǳƛƭǘ ōŜǘǿŜŜƴ ǘǿƻ ƳŀǎǎƛǾŜ ǎǘƻƴŜ ǿŀƭƭǎΦ Lǘ ŎƻǳƭŘ ƻƴƭȅ ǇƛǾƻǘ ǎƭƛƎƘǘƭȅ Ŝŀǎǘ ƻǊ ǿŜǎǘ ƻŦ ǘƘŜ ƳŜǊƛŘƛŀƴ ƭƛƴŜΣ 

ǊŜƭȅƛƴƎ ƻƴ 9ŀǊǘƘϥǎ Ǌƻǘŀǝƻƴ ǘƻ ōǊƛƴƎ ǘŀǊƎŜǘǎ ƛƴǘƻ ǾƛŜǿΦ 

 
CƛƎǳǊŜ мΦ .ƛǊǊ /ŀǎǘƭŜ 5ŜƳŜǎƴŜΦ ό.ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φύ 

.ȅ ǳǎƛƴƎ ǘƘŜ [ŜǾƛŀǘƘŀƴ ǘƻ ƭƻƻƪ ŀǘ ǿƘŀǘ ŀǎǘǊƻƴƻƳŜǊǎ ǘƘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ϦƴŜōǳƭŀŜϦΣ [ƻǊŘ wƻǎǎŜ ōŜŎŀƳŜ 

ǘƘŜ ŬǊǎǘ ǘƻ ƛŘŜƴǝŦȅ ǘƘŜƛǊ ǎǇƛǊŀƭΣ Ϧ/ŀǘƘŜǊƛƴŜ ǿƘŜŜƭϦ ǎǘǊǳŎǘǳǊŜΦ {ǇŜŎƛŬŎŀƭƭȅΣ ƘŜ ƳŀŘŜ ŘŜǘŀƛƭŜŘ ǎƪŜǘŎƘŜǎ ƻŦ 

ǘƘŜ ²ƘƛǊƭǇƻƻƭ DŀƭŀȄȅ όaрмύ όŬƎǳǊŜ оύΣ ǿƘƛŎƘ ƛƴŎǊŜŘƛōƭȅ ƳŀǘŎƘ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻōǎŜǊǾŜŘ ōȅ ƳƻŘŜǊƴ 

ƛƴǎǘǊǳƳŜƴǘǎ ƭƛƪŜ ǘƘŜ IǳōōƭŜ {ǇŀŎŜ ¢ŜƭŜǎŎƻǇŜΦ ¢ƘŜ ƴŀƳŜ ŀƭƭŜƎŜŘƭȅ ŘŜǊƛǾŜǎ ŦǊƻƳ ŜŘŘƛŜǎ ǎŜŜƴ ƛƴ ²ƛƭƭƛŀƳΩǎ 

ƭŀƪŜΦ 



нф 
 

 
CƛƎǳǊŜ нΦ ¢ƘŜ ϦDǊŜŀǘ [ŜǾƛŀǘƘŀƴϦΦ ό.ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φύ 

 
CƛƎǳǊŜ оΦ ¢ƘŜ ²ƘƛǊƭǇƻƻƭ DŀƭŀȄȅΣ aрмΦ όtŀǳƭ ²ƘƛǝƴƎΣ Cw!{Φύ 



ол 
 

²ƛƭƭƛŀƳΩǎ ǿƛŦŜΣ aŀǊȅ wƻǎǎŜΣ ǿŀǎ ǇǊŜπŜƳƛƴŜƴǘ ƛƴ ǘƘŜ ŬŜƭŘ ƻŦ ǇƘƻǘƻƎǊŀǇƘȅ ŀƴŘ ǘƘŜ ǎŎƛŜƴŎŜ ōŜƘƛƴŘ ƛǘΦ 

[ŀǳǊŜƴŎŜΣ пǘƘ 9ŀǊƭ wƻǎǎŜΣ ŎƻƴǝƴǳŜŘ Ƙƛǎ ŦŀǘƘŜǊΩǎ ƭƻǾŜ ƻŦ ŀǎǘǊƻƴƻƳȅΣ ƴƻǘŀōƭȅ ƳŀƪƛƴƎ ǘƘŜ ŬǊǎǘ ƛƴŦǊŀπǊŜŘ 

ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘƘŜ aƻƻƴΣ ǘǊȅƛƴƎ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ ƭǳƴŀǊ ǎǳǊŦŀŎŜ ǘŜƳǇŜǊŀǘǳǊŜΦ Iƛǎ ǊŜǎǳƭǘǎ ŘƛǾƛŘŜŘ ǘƘŜ 

ǎŎƛŜƴǝŬŎ ŎƻƳƳǳƴƛǘȅ ƻŦ ǘƘŜ ŘŀȅΦ 

[ŀǳǊŜƴŎŜΩǎ ōǊƻǘƘŜǊΣ /ƘŀǊƭŜǎ tŀǊǎƻƴǎΣ ǿŀǎ ŀƴ ƛƴǾŜƴǘƻǊ ŀƴŘ ŜƴƎƛƴŜŜǊ ǿƘƻ ƛƴǾŜƴǘŜŘ ǘƘŜ ǎǘŜŀƳ ǘǳǊōƛƴŜΦ Iƛǎ 

ŎƻƳǇŀƴȅ ŀŎǉǳƛǊŜŘ ǘƘŜ DǊǳōō ¢ŜƭŜǎŎƻǇŜ /ƻƳǇŀƴȅ ŀƴŘ ŦƻǊƳŜŘ DǊǳōōπtŀǊǎƻƴǎΣ ƪƴƻǿƴ ŦƻǊ ǘƘŜƛǊ 

ǘŜƭŜǎŎƻǇŜǎ ŀƴŘ ƳƻǳƴǘǎΦ 

!ǎǘǊƻƴƻƳȅ ŎƻƴǝƴǳŜǎ ŀǘ .ƛǊǊ /ŀǎǘƭŜ ǘƻŘŀȅΣ ŀǘ ǘƘŜ LǊƛǎƘ [ƻǿπCǊŜǉǳŜƴŎȅ !ǊǊŀȅ όLπ[hC!wύ ǎƛǘŜ όŬƎǳǊŜ пύΦ 

[hC!w ƛǎ ǘƘŜ ǿƻǊƭŘϥǎ ƭŀǊƎŜǎǘ ŀƴŘ Ƴƻǎǘ ǎŜƴǎƛǝǾŜ ǊŀŘƛƻ ƛƴǘŜǊŦŜǊƻƳŜǘŜǊ ƻǇŜǊŀǝƴƎ ŀǘ ƭƻǿ ŦǊŜǉǳŜƴŎƛŜǎ όмл ǘƻ 

нпл aIȊύΦ hǘƘŜǊ [hC!w ǎƛǘŜǎ ŀǊŜ ƛƴ ǘƘŜ ¦YΣ bŜǘƘŜǊƭŀƴŘǎΣ DŜǊƳŀƴȅΣ CǊŀƴŎŜΣ tƻƭŀƴŘΣ {ǿŜŘŜƴΣ [ŀǘǾƛŀΣ ŀƴŘ 

LǘŀƭȅΦ 

[hC!w ǇƻǿŜǊǎ ǘƘŜ [hC!w ¢ǿƻπƳŜǘǊŜ {ƪȅ {ǳǊǾŜȅ ό[ƻ¢{{ύΣ ǿƘƛŎƘ ƳŀǇǎ Ƴƛƭƭƛƻƴǎ ƻŦ ŎƻǎƳƛŎ ǊŀŘƛƻ ǎƻǳǊŎŜǎ 

ŀƴŘ ǇǊƻǾƛŘŜǎ ŀ ŎŜƴǎǳǎ ƻŦ ǎǳǇŜǊƳŀǎǎƛǾŜ ōƭŀŎƪ ƘƻƭŜǎΦ [hC!w ƛǎ ŀƭǎƻ ǳǝƭƛȊŜŘ ǘƻ ǘǊŀŎƪ ǘƘŜ ǎƻƭŀǊ ǿƛƴŘΣ 

ƳƻƴƛǘƻǊ ǊŀŘƛƻ ōǳǊǎǘǎ ŦǊƻƳ ǘƘŜ {ǳƴΣ ŀƴŘ ƳŜŀǎǳǊŜ ƛƻƴƻǎǇƘŜǊƛŎ ŘƛǎǘǳǊōŀƴŎŜǎΦ 

 

 
CƛƎǳǊŜ пΦ ¢ƘŜ Lπ[hC!w ǎƛǘŜΦ όtŀǳƭ ²ƘƛǝƴƎΣ Cw!{Φύ 

hƴ ǘƘŜ ŜǾŜƴƛƴƎ ƻŦ 5ŀȅ мΣ L ǿŀǎ ǎŜǊǾŜŘ ŎǳǎǘŀǊŘ ǿƛǘƘ Ƴȅ ǎǿŜŜǘ ŎƻǊƴ Ǌƛōǎ ƛƴǎǘŜŀŘ ƻŦ ŎƘƛƭƭƛ ƳŀȅƻΗ 

5ŀȅ н ƛƴǾƻƭǾŜŘ ŀ Ǿƛǎƛǘ ǘƻ bŜǿƎǊŀƴƎŜ ŀƴŘ ǘƘŜ ƴŜƻƭƛǘƘƛŎ ōǳǊƛŀƭ ŎƘŀƳōŜǊǎΦ !ǊǊƛǾƛƴƎ ŀǘ ǘƘŜ ƴŜǿ ±ƛǎƛǘƻǊǎ 

/ŜƴǘǊŜΣ ǿŜ ƘŀŘ ǇƭŜƴǘȅ ƻŦ ǝƳŜ ǘƻ ǎǘǳŘȅ ǘƘŜ ƘƛǎǘƻǊȅ ŀƴŘ ŜȄǘŜƴǘ ƻŦ ǘƘŜǎŜ рлллπȅŜŀǊπƻƭŘ ōǳǊƛŀƭ ǎƛǘŜǎΦ L ŘƛŘ 

ƴƻǘ ǊŜŀƭƛǎŜ ǘƘŀǘ ǘƘŜ ¦b9{/h ²ƻǊƭŘ IŜǊƛǘŀƎŜ ŎƻƳǇƭŜȄ ƛƴ ǘƘŜ .ƻȅƴŜ ±ŀƭƭŜȅ ǿŀǎ ǎǇǊŜŀŘ ƻǾŜǊ ǘƘǊŜŜ ǎƛǘŜǎ ς 

bŜǿƎǊŀƴƎŜ όŬƎǳǊŜ рύΣ YƴƻǿǘƘ όŬƎǳǊŜ сύΣ ŀƴŘ 5ƻǿǘƘΦ ¢ƘŜ ǎƛǘŜǎ ŀǊŜ ǎŜǇŀǊŀǘŜŘ ōȅ ǎŜǾŜǊŀƭ ƪƛƭƻƳŜǘǊŜǎΣ ōǳǘ ŀ 

ƘŀƴŘȅ ǎƘǳǧƭŜ ōǳǎ ǎŜǊǾƛŎŜ ŦŜǊǊƛŜŘ ǘƘŜ ǇǊŜπŀǊǊŀƴƎŜŘ ǘƻǳǊ ƎǊƻǳǇǎ ōŜǘǿŜŜƴ bŜǿƎǊŀƴƎŜ ŀƴŘ YƴƻǿǘƘ όǘƘŜ 

ǘǿƻ ǎƛǘŜǎ ŎǳǊǊŜƴǘƭȅ ƻǇŜƴ ǘƻ ǘƘŜ ǇǳōƭƛŎύΦ 

bŜǿƎǊŀƴƎŜ ǿŀǎ ǘƘŜ ƻƴƭȅ ǎƛǘŜ ƻǇŜƴ ǘƻ ǾƛǎƛǘƻǊǎ ǘƻ ŜȄǇƭƻǊŜ ǘƘŜ ƛƴǎƛŘŜ ƻŦ ǘƘŜ ŎƘŀƳōŜǊΦ L ǿŀǎ ƛƴ ǘǿƻ ƳƛƴŘǎ 

ǿƘŜǘƘŜǊ ǘƻ ŜƴǘŜǊ ƻǊ ƴƻǘΣ ŀǎ ǘƘŜ ŜƴǘǊŀƴŎŜ ǘǳƴƴŜƭ ǿŀǎ ƭƻǿΦ L ǿŀǎ ǇŜǊǎǳŀŘŜŘ ǘƻ ŜƴǘŜǊ ōȅ ǘƘŜ ƎǳƛŘŜΦ !ƭŀǎ ƛǘ 

ǿŀǎƴΩǘ ǘƘŜ ƘŜƛƎƘǘ ǘƘŀǘ ōŀǊǊŜŘ ŜƴǘǊȅ ǘƻ ƳŜΣ ƛǘ ǿŀǎ ǘƘŜ ǿƛŘǘƘΗ 

 



ом 
 

 
CƛƎǳǊŜ рΦ bŜǿƎǊŀƴƎŜ ŜƴǘǊŀƴŎŜΦ ό.ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φύ 

 
CƛƎǳǊŜ сΦ .ǳǊƛŀƭ ƳƻǳƴŘǎΣ YƴƻǿǘƘΦ ό.ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φύ 

¢ƘŜ Ŭƴŀƭ Řŀȅ ƛƴŎƭǳŘŜŘ ŀ Ǿƛǎƛǘ ǘƻ 5ǳƴǎƛƴƪ hōǎŜǊǾŀǘƻǊȅΣ Ƨǳǎǘ ƴƻǊǘƘπǿŜǎǘ ƻŦ 5ǳōƭƛƴ όŬƎǳǊŜ тύΦ ¢ƘŜ 

ƻōǎŜǊǾŀǘƻǊȅ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ōȅ ŀƴ ŜƴŘƻǿƳŜƴǘ ƛƴ ǘƘŜ ǿƛƭƭ ƻŦ CǊŀƴŎƛǎ !ƴŘǊŜǿǎΣ tǊƻǾƻǎǘ ƻŦ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜ 

5ǳōƭƛƴ ŀǘ Ƙƛǎ ŘŜŀǘƘ ƛƴ мттпΦ ¢ƘŜ {ƻǳǘƘ ¢ŜƭŜǎŎƻǇŜ όŬƎǳǊŜ уύΣ ŀ ǊŜŦǊŀŎǘƻǊ ƻŦ ŀǇŜǊǘǳǊŜ ммҁά όнфуƳƳύΣ ǿŀǎ 

ōǳƛƭǘ ōȅ ¢ƘƻƳŀǎ DǊǳōō ƻŦ 5ǳōƭƛƴ ŀƴŘ ŎƻƳǇƭŜǘŜŘ ƛƴ мусуΦ ¢ƘŜ ŀŎƘǊƻƳŀǝŎ ƭŜƴǎ ǿŀǎ ŘƻƴŀǘŜŘ ōȅ {ƛǊ WŀƳŜǎ 

{ƻǳǘƘ ƛƴ муснΦ  



он 
 

 

 
CƛƎǳǊŜ тΦ 5ǳƴǎƛƴƪ hōǎŜǊǾŀǘƻǊȅΦ ό.ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φύ 

 

CƛƎǳǊŜ уΦ ¢ƘŜ {ƻǳǘƘ ¢ŜƭŜǎŎƻǇŜΣ 5ǳƴǎƛƴƪ hōǎŜǊǾŀǘƻǊȅΦ ό.ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φύ 



оо 
 

5ǳōƭƛƴ aŜŀƴ ¢ƛƳŜΣ ǘƘŜ ƻŶŎƛŀƭ ǝƳŜ ƛƴ LǊŜƭŀƴŘ ŦǊƻƳ муулΣ ǿŀǎ ǘƘŜ ƭƻŎŀƭ ƳŜŀƴ ǝƳŜ ŀǘ 5ǳƴǎƛƴƪΣ ƻŶŎƛŀƭƭȅ 

ƳŀƛƴǘŀƛƴŜŘ ƻƴ ŀ 5Ŝƴǘ ǎƛŘŜǊŜŀƭ ŎƭƻŎƪΣ ǎƛƳƛƭŀǊ ǘƻ ǘƘŀǘ ƳƛǎǎƛƴƎ ŦǊƻƳ hǊǿŜƭƭ tŀǊƪ όŬƎǳǊŜ фύΦ  Lƴ мфмсΣ LǊŜƭŀƴŘ 

ƳƻǾŜŘ ǘƻ Da¢Σ ŀƴŘ ƛƴ мфосΣ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜ ǎǘƻǇǇŜŘ ƳŀƛƴǘŀƛƴƛƴƎ ǘƘŜ ƻōǎŜǊǾŀǘƻǊȅ ŀƴŘ ǊŜƴǘŜŘ ƻǳǘ ǘƘŜ 

ƭŀƴŘΦ 

 
CƛƎǳǊŜ фΥ 9ȄƘƛōƛǘ ŎŀǇǝƻƴ ŦƻǊ 5Ŝƴǘ ǎƛŘŜǊŜŀƭ ŎƭƻŎƪΦ ό.ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φύ 

¢ƘŜ LǊƛǎƘ tǊŜǎƛŘŜƴǘΣ ;ŀƳƻƴ ŘŜ ±ŀƭŜǊŀΣ ǿƘƻ ƘŀŘ ŘǊƛǾŜƴ ǘƘŜ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ǘƘŜ 5ǳōƭƛƴ LƴǎǝǘǳǘŜ ŦƻǊ 

!ŘǾŀƴŎŜŘ {ǘǳŘƛŜǎ ό5L!{ύ ƛƴ мфплΣ ŀŘŘŜŘ ǘƻ ƛǘ ŀ {ŎƘƻƻƭ ƻŦ /ƻǎƳƛŎ tƘȅǎƛŎǎ ƛƴ мфптΣ ǇŀǊǘƭȅ ǘƻ ǊŜǾƛǾŜ ǘƘŜ 

ƻōǎŜǊǾŀǘƻǊȅΣ ŦƻǊ ǿƘƛŎƘ ƛǘ ǿŀǎ ƎƛǾŜƴ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ  

¢ƘŜ !ƴŘǊŜǿǎ tǊƻŦŜǎǎƻǊǎƘƛǇ ƻŦ !ǎǘǊƻƴƻƳȅ ǿŀǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘƛǊŜŎǘƻǊǎƘƛǇ ƻŦ 5ǳƴǎƛƴƪ hōǎŜǊǾŀǘƻǊȅ 

ŘǳǊƛƴƎ ǘƘŜ ǝƳŜ ǘƘŀǘ ǘƘŜ ƻōǎŜǊǾŀǘƻǊȅ ǿŀǎ ǇŀǊǘ ƻŦ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜ 5ǳōƭƛƴΣ ōǳǘ ƴƻǿ Ƙŀǎ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ 

ŘƛǊŜŎǘƻǊΦ 

!ƴ ƛƴǘŜǊŜǎǝƴƎ ƴƻǘŜΦ ¢ƘŜ ǎǘŀƴŘŀǊŘ ǇǳōƭƛŎ ƻǳǘǊŜŀŎƘ ŜȅŜǇƛŜŎŜ όŬƎǳǊŜ млύ ǳǎŜŘ ŀǘ 5ǳƴǎƛƴƪ ōŜŀǊǎ ƳƻǊŜ ǘƘŀƴ 

ŀ ǇŀǎǎƛƴƎ ǊŜǎŜƳōƭŀƴŎŜ ǘƻ h!{LΩǎ άhƭŘ YƴǳǊƭȅέ ŜȅŜǇƛŜŎŜΦ LŦ ǘƘŜȅ Řƻ ǎƘŀǊŜ ŀ ŎƻƳƳƻƴ ƳƛƭƛǘŀǊȅ ƘŜǊƛǘŀƎŜΣ 

ǘƘŜƴ ǘƘƛǎ ǿƻǳƭŘ ǎǳƎƎŜǎǘ ŀ ŬǊǎǘ ǿƻǊƭŘ ǿŀǊ ŎƻƴƴŜŎǝƻƴΦ 

 
CƛƎǳǊŜ млΥ hƭŘ YƴǳǊƭȅϥǎ ǘǿƛƴΚ ό.ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φύ 

CǊƻƳ 5ǳƴǎƛƴƪ L ǿŀǎ ŘǊƻǇǇŜŘ ƻũ ŀǘ ǘƘŜ ŀƛǊǇƻǊǘ ŦƻǊ ǘƘŜ ƧƻǳǊƴŜȅ ƘƻƳŜ ŀƊŜǊ ŀƴ ŜȄŎŜƭƭŜƴǘ ǿŜŜƪŜƴŘΦ 



оп 
 

?ŔƣũŸŔĬƚШΞ  
!ƴŘȅ ²ƛƭƭǎƘŜǊŜΦ 

мΦ нлс . L ¢ I .Φ 

нΦ мс L ¢ /w h плфсΦ 

оΦ у ¢ h ! hΦ 

пΦ о ¢ ! [Φ 

рΦ п { h! 5 .Φ 

сΦ млм 5Φ 

тΦ с ² h I ¢ 9Φ 

уΦ мл 5 {Φ 

фΦ сп { h ! / .Φ 

млΦ п C h ! / .Φ 

ммΦ у . L! .Φ 

мнΦ ос . Y h! tΦ 

моΦ ннр { h! { .Φ 

мпΦ мн { h¢ ½Φ 

мрΦ мо / L! {Φ 

мсΦ о { ! hΦ 

мтΦ мс h L! tΦ 

муΦ ф C I h! wΦ 

 

IŀǇǇȅ 5ƛǘƭƻƛŘƛƴƎΗ 

 

 



ор 
 

~ĲůĤĲƖƚќШ§ĤƚĲƖƻċƣŔŸŰƚ 
bŜƛƭ aƻǊƭŜȅ 

мл WǳƴŜ нлнсΣ лтΥпрπлуΥлр ¦¢Φ [ŜƊΥ ǎƪŜǘŎƘ ƻŦ ǘƘŜ ǎƻƭŀǊ Řƛǎƪ ƛƴ Iʰ ƭƛƎƘǘ ŘǊŀǿƴ ŀǘ ǘƘŜ ŜȅŜǇƛŜŎŜ ƻŦ h!{Lϥǎ 

t{¢ ǿƛǘƘ ŀ .ŀŀŘŜǊ aƪ L± ½ƻƻƳ ŜȅŜǇƛŜŎŜ ŀǘ ǘƘŜ нп ƳƳ ŀƴŘ нл ƳƳ ǎŜǩƴƎǎ ǇǊƻǾƛŘƛƴƎ ƳŀƎƴƛŬŎŀǝƻƴǎ ƻŦ 

мтπнлȄΦ hōǎŜǊǾƛƴƎ ŎƻƴŘƛǝƻƴǎ ǿŜǊŜ ŎƘŀƭƭŜƴƎƛƴƎΣ ǿƛǘƘ ǾŀǊƛŀōƭŜ ŎƭƻǳŘ ŎƻǾŜǊΗ wƛƎƘǘΥ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƛƳŀƎŜ ōȅ 

DhbD όDƭƻōŀƭ hǎŎƛƭƭŀǝƻƴ bŜǘǿƻǊƪ DǊƻǳǇύ ŀǘ ǘƘŜ ¦{ bŀǝƻƴŀƭ {ƻƭŀǊ hōǎŜǊǾŀǘƻǊȅΦ 

  
 

мф WǳƴŜ нлнсΣ мрΥорπмрΥрл ¦¢Φ [ŜƊΥ ǎƪŜǘŎƘ ƻŦ ǘƘŜ ǎƻƭŀǊ Řƛǎƪ ƛƴ Iʰ ƭƛƎƘǘ ŘǊŀǿƴ ŀǘ ǘƘŜ ŜȅŜǇƛŜŎŜ ƻŦ h!{Lϥǎ 

t{¢ ǿƛǘƘ ŀ .ŀŀŘŜǊ aƪ L± ½ƻƻƳ ŜȅŜǇƛŜŎŜ ŀǘ ǘƘŜ нл ƳƳ ǎŜǩƴƎ ǇǊƻǾƛŘƛƴƎ ƳŀƎƴƛŬŎŀǝƻƴ ƻŦ нлȄΦ CŜǿ 

ǎǳƴǎǇƻǘǎ ǿŜǊŜ ǾƛǎƛōƭŜ ōǳǘ ǘƘŜǊŜ ǿŜǊŜ ǎƻƳŜ ǇǊƻƳƛƴŜƴŎŜǎ ŀǘ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ Řƛǎƪ ŀƴŘ Ƴŀƴȅ ŬƭŀƳŜƴǘǎΦ 

wƛƎƘǘΥ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƛƳŀƎŜ ōȅ DhbD όDƭƻōŀƭ hǎŎƛƭƭŀǝƻƴ bŜǘǿƻǊƪ DǊƻǳǇύ ŀǘ ǘƘŜ ¦{ bŀǝƻƴŀƭ {ƻƭŀǊ 

hōǎŜǊǾŀǘƻǊȅΦ 

  



ос 
 

±ŜƴǳǎπWǳǇƛǘŜǊ !ǇǇǳƭǎŜΣ лф WǳƴŜ нлнс 

!ǘ мнΥнф ¦¢ ƻƴ лф WǳƴŜ нлнсΣ WǳǇƛǘŜǊ ŀƴŘ ±Ŝƴǳǎ ŎŀƳŜ ǘƻ ŎƻƴƧǳƴŎǝƻƴ όƛΦŜΦ ǘƘŜ ǎŀƳŜ w!ύΦ {ƭƛƎƘǘƭȅ ƳƻǊŜ 

ǘƘŀƴ ǘŜƴ ƘƻǳǊǎ ƭŀǘŜǊΣ ŀǘ ннΥпн ¦¢Σ ǘƘŜȅ ŎŀƳŜ ǘƻ ŀ ƳƛƴƛƳǳƳ ǎŜǇŀǊŀǝƻƴ όōŜǘǿŜŜƴ ǘƘŜ ŎŜƴǘǊŜǎ ƻŦ ǘƘŜ 

ǇƭŀƴŜǘŀǊȅ Řƛǎƪǎύ ƻŦ мΦоуϲΦ 5Ŝǘŀƛƭǎ ŀǊŜ ŦƻǊ ǘƘŜ ƭƻŎŀǝƻƴ ƻŦ hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅΣ ŀƭƭƻǿƛƴƎ ŦƻǊ ǘƘŜ ŜũŜŎǘ 

ƻŦ ŀǘƳƻǎǇƘŜǊƛŎ ǊŜŦǊŀŎǝƻƴΣ ŎƻƳǇǳǘŜŘ ǳǎƛƴƎ ǘƘŜ Wt[ IƻǊƛȊƻƴǎ ŜǇƘŜƳŜǊƛǎΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ Ǉƭƻǘ ǎƘƻǿǎ ǘƘŜ ŎƘŀƴƎŜΣ ƻǾŜǊ ǘƘŜ ǇŜǊƛƻŘ лмπнл WǳƴŜΣ ƻŦ ǘƘŜ ŀōǎƻƭǳǘŜ ŘƛũŜǊŜƴŎŜ ƛƴ w! ƻŦ ǘƘŜ 

ǘǿƻ ōƻŘƛŜǎ ŀƴŘ ǘƘŜ ǎŜǇŀǊŀǝƻƴ ƻŦ ǘƘŜ ŎŜƴǘǊŜǎ ƻŦ ǘƘŜ ǇƭŀƴŜǘŀǊȅ ŘƛǎƪǎΦ ό!ƎŀƛƴΣ ŎƻƳǇǳǘŜŘ ǿƛǘƘ IƻǊƛȊƻƴǎΣ 

ǘƘƛǎ ǝƳŜ ǿƛǘƘ ƴƻ ŀƭƭƻǿŀƴŎŜ ŦƻǊ ŀǘƳƻǎǇƘŜǊƛŎ ǊŜŦǊŀŎǝƻƴΤ ǘƘŜ ƭŀǧŜǊ ƳŀƪŜǎ ŀ ŘƛũŜǊŜƴŎŜ ŀǊƻǳƴŘ ŎƻƴƧǳƴŎǝƻƴ 

ƻŦ ŀ ŦǊŀŎǝƻƴ ƻŦ ŀ ŘŜƎǊŜŜ ǘƻ Ǉƻǎƛǝƻƴǎ ŀƴŘ ŀ ŦŜǿ ƘƻǳǊǎ ǘƻ ǘƘŜ ǝƳŜǎ ƻŦ ŎƻƴƧǳƴŎǝƻƴ ŀƴŘ ƳƛƴƛƳǳƳ 

ǎŜǇŀǊŀǝƻƴΦύ 

 

 

¢ƘŜ ŜǾŜƴǘ ƎŜƴŜǊŀǘŜŘ ƳǳŎƘ ƛƴǘŜǊŜǎǘ ŀƳƻƴƎ ƳŜƳōŜǊǎ ƻŦ h!{LΣ Ƴŀƴȅ ƻŦ ǿƘƻƳ ǘƻƻƪ ǇƘƻǘƻƎǊŀǇƘǎΣ ǎƘƻǿƴ 
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Angular Separation

Absolute Difference in RA

https://ssd.jpl.nasa.gov/horizons/app.html#/


от 
 

 
мм aŀȅ нлнсΦ .ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φ 



оу 
 

 
мм aŀȅ нлнсΦ tŜǘŜ wƛŎƘŀǊŘǎΦ 



оф 
 

 
мм aŀȅ нлнсΦ bŜƛƭ aƻǊƭŜȅΦ 



пл 
 

 
нт aŀȅ нлнсΦ !ƴŘȅ DƛōōǎΣ ǘŀƪŜƴ ŀǘ hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅΦ 



пм 
 

 
нт aŀȅ нлнсΦ /ŀǊƭ .ŀƭŘǿƛƴΣ ǘŀƪŜƴ ŀǘ hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅΦ 

 
нф aŀȅ нлнсΣ нмΥмс ¦¢Φ {ǘŜǾŜ aŎ9ƭǾŀƴƴŜȅΦ /ŀǎǘƻǊ ŀƴŘ tƻƭƭǳȄ ŀǊŜ ŀƭǎƻ ǾƛǎƛōƭŜΦ 



пн 
 

 
ом aŀȅ нлнсΣ .ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φ 

 
лп WǳƴŜ нлнсΦ bŜƛƭ aƻǊƭŜȅΣ ǘŀƪŜƴ ŀǘ hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅΦ 



по 
 

 
лп WǳƴŜ нлнсΦ {ǘŜǾŜ aŎ9ƭǾŀƴƴŜȅΦ 

 
лс WǳƴŜ нлнсΣ .ƛƭƭ .ŀǊǘƻƴΣ Cw!{Φ 



пп 
 

 
лф WǳƴŜ нлнсΣ ннΥлл ¦¢Φ {ǘŜǾŜ aŎ9ƭǾŀƴƴŜȅΦ 



пр 
 

 
лф WǳƴŜ нлнсΣ нмΥлл ¦¢Φ aŀǊǝƴ /ƻƻƪΦ 

 
мл WǳƴŜ нлнсΦ !ƴŘȅ DƛōōǎΦ 



пс 
 

 
мл WǳƴŜ нлнсΦ !ƴŘȅ DƛōōǎΣ ǘŀƪŜƴ ŀǘ hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅΦ 

 
мм WǳƴŜ нлнсΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ннΥнл ¦¢Φ {ǘŜǾŜ aŎ9ƭǾŀƴƴŜȅΦ /ŀƴƻƴ улл5 ŎŀƳŜǊŀ ǿƛǘƘ нлл ƳƳ ƭŜƴǎΦ 



пт 
 

±Ŝƴǳǎπaƻƻƴ !ǇǇǳƭǎŜΣ мт WǳƴŜ нлнс 

Wǳǎǘ ƻǾŜǊ ŀ ǿŜŜƪ ŀƊŜǊ ǘƘŜ ŀǇǇǳƭǎŜ ƻŦ WǳǇƛǘŜǊ ŀƴŘ ±ŜƴǳǎΣ ŀǘ нмΥлм ¦¢ ƻƴ мт WǳƴŜ нлнсΣ ǘƘŜ aƻƻƴ ŀƴŘ 

±Ŝƴǳǎ ŎŀƳŜ ǿƛǘƘƛƴ плϥ ƻŦ ŜŀŎƘ ƻǘƘŜǊΦ ¢ƘŜ ŬƎǳǊŜ ƛǎ ǘƘŜ ŀƴƎǳƭŀǊ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ŎŜƴǘǊŜǎ ƻŦ ǘƘŜ 

ōƻŘƛŜǎΣ ŀǎ ǎŜŜƴ ŦǊƻƳ hǊǿŜƭƭ tŀǊƪ hōǎŜǊǾŀǘƻǊȅΣ ŎƻƳǇǳǘŜŘ ōȅ ǘƘŜ Wt[ IƻǊƛȊƻƴǎ ŜǇƘŜƳŜǊƛǎΣ ŀƭƭƻǿƛƴƎ ŦƻǊ 

ǘƘŜ ŜũŜŎǘ ƻŦ ŀǘƳƻǎǇƘŜǊƛŎ ǊŜŦǊŀŎǝƻƴΦ 

 
{ǘŜǇƘŜƴ ¢ŜǘƭƻǿΦ 

 
bŜƛƭ aƻǊƭŜȅΦ 

https://ssd.jpl.nasa.gov/horizons/app.html#/



























