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Sky Watcher 

The Shape of the Solar System %\�0DUFXV�:RR 

tŚĞŶ� ^ƚĂŵĂƟŽƐ� ;dŽŵͿ� <ƌŝŵŝŐŝƐ� ǁĂƐ� ƐĞůĞĐƚĞĚ� ĨŽƌ�
ƚŚĞ� sŽǇĂŐĞƌ� ŵŝƐƐŝŽŶ� ŝŶ� ϭϵϳϭ͕� ŚĞ� ďĞĐĂŵĞ� ƚŚĞ�
ƚĞĂŵΖƐ�ǇŽƵŶŐĞƐƚ�ƉƌŝŶĐŝƉĂů�ŝŶǀĞƐƟŐĂƚŽƌ�ŽĨ�ĂŶ�ŝŶƐƚƌƵͲ
ŵĞŶƚ͕� ƌĞƐƉŽŶƐŝďůĞ� ĨŽƌ� ƚŚĞ� >Žǁ� �ŶĞƌŐǇ� �ŚĂƌŐĞĚ�
WĂƌƟĐůĞƐ� ;>��WͿ� ŝŶƐƚƌƵŵĞŶƚ͘� /ƚ�ǁŽƵůĚ�ŵĞĂƐƵƌĞ� ƚŚĞ�
ŝŽŶƐ�ĐŽƵƌƐŝŶŐ�ĂƌŽƵŶĚ�ĂŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ƉůĂŶĞƚƐ͕�ĂƐ�
ǁĞůů�ĂƐ� ƚŚŽƐĞ�ďĞǇŽŶĚ͘� >ŝƩůĞ�ĚŝĚ�ŚĞ� ŬŶŽǁ͕� ƚŚŽƵŐŚ͕�
ƚŚĂƚ�ŵŽƌĞ�ƚŚĂŶ�ϰϬ�ǇĞĂƌƐ�ůĂƚĞƌ͕�ďŽƚŚ�sŽǇĂŐĞƌ�ϭ�ĂŶĚ�
Ϯ�ƐƟůů�ǁŽƵůĚ�ďĞ�ƐƉĞĞĚŝŶŐ�ƚŚƌŽƵŐŚ�ƐƉĂĐĞ͕� �ĐŽŶƟŶƵͲ
ŝŶŐ� ƚŽ� ůŝƚĞƌĂůůǇ� ƌĞƐŚĂƉĞ� ŽƵƌ� ǀŝĞǁ� ŽĨ� ƚŚĞ� ƐŽůĂƌ� ƐǇƐͲ
ƚĞŵ͘ 

dŚĞ� ƐŽůĂƌ� ƐǇƐƚĞŵ� ŝƐ� ĞŶĐůŽƐĞĚ� ŝŶ� Ă� ǀĂƐƚ� ďƵďďůĞ͕�
ĐĂƌǀĞĚ� ŽƵƚ� ďǇ� ƚŚĞ� ƐŽůĂƌ�ǁŝŶĚ� ďůŽǁŝŶŐ� ĂŐĂŝŶƐƚ� ƚŚĞ�
ŐĂƐ�ŽĨ�ƚŚĞ�ŝŶƚĞƌƐƚĞůůĂƌ�ŵĞĚŝƵŵ͘�&Žƌ�ŵŽƌĞ�ƚŚĂŶ�ŚĂůĨ�
Ă�ĐĞŶƚƵƌǇ͕�ƐĐŝĞŶƟƐƚƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ĂƐ�ƚŚĞ�ƐƵŶ�ŵŽǀĞĚ�
ƚŚƌŽƵŐŚ�ƚŚĞ�ŐĂůĂǆǇ͕�ƚŚĞ�ŝŶƚĞƌƐƚĞůůĂƌ�ŵĞĚŝƵŵ�ǁŽƵůĚ�

9ROXPH�����,VVXH�� 
���-XO\����� 7ULSV���(YHQWV 

Ideas for trips and events 
always welcome! 

ĞǀĞŶƚƐΛǁĞǇŵŽƵƚŚĂƐƚƌŽŶŽŵǇ͘ĐŽ͘ƵŬ� 

WAC Upcoming Events: 

 

11 Aug—Open evening at SACC 

8 Sept—USA Eclipse of 2017: 
Chris Bowden 

13 Oct—Binocular Astronomy: 
Stephen Tonkin 

10 Nov—Impacts: Bob Mizon 

8 Dec—Christmas Quiz Night 

 

Plans for informal viewing nights 
will take place after the monthly 
meetings, weather permitting. 

 

 

¨ 19 July CADAS—  
Mike Witt:  Tales from 
the Darkside of the 
Universe  

¨ 1Aug WAS—Guy 
Hurst: Guest Stars, 
Ancient and Modern 

¨ 16 Aug CADAS—   
Bill Combes:  The  
International Space 
Station  

¨ 5 Sept WAS—Steve 
Tonkin: Ten Ways the 
Universe Tries to Kill 
You 

¨ 20 Sept CADAS–  
Richard Miles: The 
Mystery of Comets 
Unveiled  

More events to come... 
2017.   

Programmes for many local 
Societies will be available in 
the near future.  Check their 
websites for more details. 

If you are interested in giving 
a talk or workshop, let the 

organisers know.  They like 
to offer new titles in their 

programme line-up. 

ƉƵƐŚ� ďĂĐŬ� ŽŶ� ƚŚĞ� ŚĞůŝŽƐƉŚĞƌĞ͕� ĞůŽŶŐĂƟŶŐ� ƚŚĞ�
ďƵďďůĞ� ĂŶĚ� ŐŝǀŝŶŐ� ŝƚ� Ă� ƉŽŝŶƚǇ͕� ĐŽŵĞƚ-ůŝŬĞ� ƚĂŝů�����
ƐŝŵŝůĂƌ� ƚŽ� ƚŚĞ� ŵĂŐŶĞƚŽƐƉŚĞƌĞƐ—ďƵďďůĞƐ� ĨŽƌŵĞĚ�
ďǇ� ŵĂŐŶĞƟĐ� ĮĞůĚƐ—ƐƵƌƌŽƵŶĚŝŶŐ� �ĂƌƚŚ� ĂŶĚ� ŵŽƐƚ�
ŽĨ�ƚŚĞ�ŽƚŚĞƌ�ƉůĂŶĞƚƐ 

ΗtĞ� ŝŶ� ƚŚĞ� ŚĞůŝŽƉŚǇƐŝĐƐ� ĐŽŵŵƵŶŝƚǇ� ŚĂǀĞ� ůŝǀĞĚ�
ǁŝƚŚ� ƚŚŝƐ� ƉŝĐƚƵƌĞ� ĨŽƌ� ϱϱ� ǇĞĂƌƐ͕Η� ƐĂŝĚ� <ƌŝŵŝŐŝƐ͕� ŽĨ�
dŚĞ� :ŽŚŶƐ� ,ŽƉŬŝŶƐ� hŶŝǀĞƌƐŝƚǇ� �ƉƉůŝĞĚ� WŚǇƐŝĐƐ�
>ĂďŽƌĂƚŽƌǇ� ŝŶ�>ĂƵƌĞů͕�DĂƌǇůĂŶĚ͘� Η�ŶĚ�ǁĞ�ĚŝĚ�ƚŚĂƚ�
ďĞĐĂƵƐĞ� ǁĞ� ĚŝĚŶΖƚ� ŚĂǀĞ� ĂŶǇ� ĚĂƚĂ͘� /ƚ� ǁĂƐ� Ăůů�������
ƚŚĞŽƌǇ͘Η 

�Ƶƚ� ŶŽǁ͕� ŚĞ� ĂŶĚ� ŚŝƐ� ĐŽůůĞĂŐƵĞƐ� ŚĂǀĞ� ƚŚĞ� ĚĂƚĂ͘�
EĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨƌŽŵ�sŽǇĂŐĞƌ�ĂŶĚ�ƚŚĞ��ĂƐƐŝŶŝ�
ƐƉĂĐĞĐƌĂŌ� ƐƵŐŐĞƐƚ� ƚŚĂƚ� ƚŚĞ� ďƵďďůĞ� ŝƐŶΖƚ� ƉŽŝŶƚǇ�
ĂŌĞƌ�Ăůů͘�/ƚΖƐ�ƐƉŚĞƌŝĐĂů͘ 

��ĂƉƟŽŶ͗�EĞǁ�ĚĂƚĂ�ĨƌŽŵ�E�^�͛Ɛ��ĂƐƐŝŶŝ�ĂŶĚ�sŽǇĂŐĞƌ�ƐŚŽǁ�ƚŚĂƚ�ƚŚĞ�ŚĞůŝŽƐƉŚĞƌĞ�—�ƚŚĞ�ďƵďďůĞ�ŽĨ�ƚŚĞ�ƐƵŶ͛Ɛ�ŵĂŐŶĞƟĐ�
ŝŶŇƵĞŶĐĞ�ƚŚĂƚ�ƐƵƌƌŽƵŶĚƐ�ƚŚĞ�ƐŽůĂƌ�ƐǇƐƚĞŵ�—�ŵĂǇ�ďĞ�ŵƵĐŚ�ŵŽƌĞ�ĐŽŵƉĂĐƚ�ĂŶĚ�ƌŽƵŶĚĞĚ�ƚŚĂŶ�ƉƌĞǀŝŽƵƐůǇ�ƚŚŽƵŐŚƚ͘�dŚĞ�
ŝŵĂŐĞ�ŽŶ�ƚŚĞ�ůĞŌ�ƐŚŽǁƐ�Ă�ĐŽŵƉĂĐƚ�ŵŽĚĞů�ŽĨ�ƚŚĞ�ŚĞůŝŽƐƉŚĞƌĞ͕�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚŝƐ�ůĂƚĞƐƚ�ĚĂƚĂ͕�ǁŚŝůĞ�ƚŚĞ�ŝŵĂŐĞ�ŽŶ�ƚŚĞ�
ƌŝŐŚƚ�ƐŚŽǁƐ�ĂŶ�ĂůƚĞƌŶĂƚĞ�ŵŽĚĞů�ǁŝƚŚ�ĂŶ�ĞǆƚĞŶĚĞĚ�ƚĂŝů͘�dŚĞ�ŵĂŝŶ�ĚŝīĞƌĞŶĐĞ�ŝƐ�ƚŚĞ�ŶĞǁ�ŵŽĚĞů͛Ɛ�ůĂĐŬ�ŽĨ�Ă�ƚƌĂŝůŝŶŐ͕�ĐŽŵĞƚ
-ůŝŬĞ�ƚĂŝů�ŽŶ�ŽŶĞ�ƐŝĚĞ�ŽĨ�ƚŚĞ�ŚĞůŝŽƐƉŚĞƌĞ͘�dŚŝƐ�ƚĂŝů�ŝƐ�ƐŚŽǁŶ�ŝŶ�ƚŚĞ�ŽůĚ�ŵŽĚĞů�ŝŶ�ůŝŐŚƚ�ďůƵĞ͘ 

KWWSV���HRV�RUJ�DUWLFOHV�LQQRYDWLYH-SRVWDJH-VWDPS-FHOHEUDWHV-XSFRPLQJ-WRWDO-VRODU-
HFOLSVH"XWPBVRXUFH HRV	XWPBPHGLXP HPDLO	XWPBFDPSDLJQ (RV%X]]������� 

dŚĞ�dŽƚĂů��ĐůŝƉƐĞ�ŽĨ�ƚŚĞ�^ƵŶ͕�&ŽƌĞǀĞƌΠ�ƐƚĂŵƉ�ƚƌĂŶƐĨŽƌŵƐ�ŝŶƚŽ�ĂŶ�ŝŵĂŐĞ�ŽĨ�
ƚŚĞ�DŽŽŶ�ĨƌŽŵ�ƚŚĞ�ŚĞĂƚ�ŽĨ�Ă�ĮŶŐĞƌ͘��ƐƉĞŶĂŬ�ƐŚŽƚ�ƚŚĞ�ĞĐůŝƉƐĞ�ƉŚŽƚŽ�ĨƌŽŵ�
:ĂůƵ͕�>ŝďǇĂ�ŝŶ�ϮϬϬϲ͕�ǁŚŝůĞ�ƚŚĞ�&Ƶůů�DŽŽŶ�ŝŵĂŐĞ�ǁĂƐ�ŵĂĚĞ�ĨƌŽŵ�ŚŝƐ�ŽďƐĞƌǀĂͲ
ƚŽƌǇ�ŝŶ�WŽƌƚĂů͕��ƌŝǌŽŶĂ�ŝŶ�ϮϬϭϬ͘�dŚĞ�ƐƚĂŵƉ�ĐŽŵŵĞŵŽƌĂƚĞƐ�ƚŚĞ�ƚŽƚĂů�ƐŽůĂƌ�
ĞĐůŝƉƐĞ�ŽĨ��ƵŐƵƐƚ�Ϯϭ͕�ϮϬϭϳ�ƚŚĂƚ�ĐƌŽƐƐĞƐ�ƚŚĞ�h^�͘� 



 

dŚĞŝƌ� ĂŶĂůǇƐŝƐ� ƌĞůŝĞƐ�ŽŶ�ŵĞĂƐƵƌŝŶŐ�ŚŝŐŚ-ƐƉĞĞĚ�ƉĂƌƟĐůĞƐ� ĨƌŽŵ� ƚŚĞ�ŚĞůŝŽƐƉŚĞƌĞ�ďŽƵŶĚĂƌǇ͘� dŚĞƌĞ͕�
ƚŚĞ�ŚĞĂƚĞĚ�ŝŽŶƐ�ĨƌŽŵ�ƚŚĞ�ƐŽůĂƌ�ǁŝŶĚ�ĐĂŶ�ƐƚƌŝŬĞ�ŶĞƵƚƌĂů�ĂƚŽŵƐ�ĐŽŵŝŶŐ�ĨƌŽŵ�ƚŚĞ�ŝŶƚĞƌƐƚĞůůĂƌ�ŵĞĚŝƵŵ�ĂŶĚ�ƐŶĂƚĐŚ�ĂǁĂǇ�ĂŶ�ĞůĞĐƚƌŽŶ͘�dŚŽƐĞ�ŝŽŶƐ�
ďĞĐŽŵĞ�ŶĞƵƚƌĂů�ĂƚŽŵƐ͕�ĂŶĚ�ƌŝĐŽĐŚĞƚ�ďĂĐŬ�ƚŽǁĂƌĚ�ƚŚĞ�ƐƵŶ�ĂŶĚ�ƚŚĞ�ƉůĂŶĞƚƐ͕�ƵŶŝŶŚŝďŝƚĞĚ�ďǇ�ƚŚĞ�ŝŶƚĞƌƉůĂŶĞƚĂƌǇ�ŵĂŐŶĞƟĐ�ĮĞůĚ͘ 

sŽǇĂŐĞƌ�ŝƐ�ŶŽǁ�Ăƚ�ƚŚĞ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ŚĞůŝŽƐƉŚĞƌĞ͕�ǁŚĞƌĞ�ŝƚƐ�>��W�ŝŶƐƚƌƵŵĞŶƚ�ĐĂŶ�ĚĞƚĞĐƚ�ƚŚŽƐĞ�ƐŽůĂƌ-ǁŝŶĚ�ŝŽŶƐ͘�dŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�
ŶƵŵďĞƌ� ŽĨ�ŵĞĂƐƵƌĞĚ� ŝŽŶƐ� ƌŝƐĞ� ĂŶĚ� ĨĂůů� ǁŝƚŚ� ŝŶĐƌĞĂƐĞĚ� ĂŶĚ� ĚĞĐƌĞĂƐĞĚ� ƐŽůĂƌ� ĂĐƟǀŝƚǇ͕�ŵĂƚĐŚŝŶŐ� ƚŚĞ� ϭϭ-ǇĞĂƌ� ƐŽůĂƌ� ĐǇĐůĞ͕� ƐŚŽǁŝŶŐ� ƚŚĂƚ� ƚŚĞ�����
ƉĂƌƟĐůĞƐ�ĂƌĞ�ŝŶĚĞĞĚ�ŽƌŝŐŝŶĂƟŶŐ�ĨƌŽŵ�ƚŚĞ�ƐƵŶ͘ 

DĞĂŶǁŚŝůĞ͕��ĂƐƐŝŶŝ͕�ǁŚŝĐŚ�ůĂƵŶĐŚĞĚ�ϮϬ�ǇĞĂƌƐ�ĂŌĞƌ�sŽǇĂŐĞƌ�ŝŶ�ϭϵϵϳ͕�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌŝŶŐ�ƚŚŽƐĞ�ŶĞƵƚƌĂů�ĂƚŽŵƐ�ďŽƵŶĐŝŶŐ�ďĂĐŬ͕�ƵƐŝŶŐ�ĂŶŽƚŚĞƌ�
ŝŶƐƚƌƵŵĞŶƚ� ůĞĚ� ďǇ� <ƌŝŵŝŐŝƐ͕� ƚŚĞ�DĂŐŶĞƚŽƐƉŚĞƌĞ� /ŵĂŐŝŶŐ� /ŶƐƚƌƵŵĞŶƚ� ;D/D/Ϳ͘� �ĞƚǁĞĞŶ� ϮϬϬϯ� ĂŶĚ� ϮϬϭϰ͕� ƚŚĞ� ŶƵŵďĞƌ� ŽĨ�ŵĞĂƐƵƌĞĚ� ĂƚŽŵƐ�
ƐŽĂƌĞĚ�ĂŶĚ�ĚƌŽƉƉĞĚ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ǁĂǇ�ĂƐ�ƚŚĞ�ŝŽŶƐ͕�ƌĞǀĞĂůŝŶŐ�ƚŚĂƚ�ƚŚĞ�ůĂƩĞƌ�ďĞŐĂƚ�ƚŚĞ�ĨŽƌŵĞƌ͘�dŚĞ�ŶĞƵƚƌĂů�ĂƚŽŵƐ�ŵƵƐƚ�ƚŚĞƌĞĨŽƌĞ�ĐŽŵĞ�ĨƌŽŵ�
ƚŚĞ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ŚĞůŝŽƐƉŚĞƌĞ͘ 

/Ĩ� ƚŚĞ� ŚĞůŝŽƐƉŚĞƌĞ� ǁĞƌĞ� ĐŽŵĞƚ-ƐŚĂƉĞĚ͕� ĂƚŽŵƐ� ĨƌŽŵ� ƚŚĞ� ƚĂŝů� ǁŽƵůĚ� ƚĂŬĞ� ůŽŶŐĞƌ� ƚŽ� ĂƌƌŝǀĞ� Ăƚ� D/D/� ƚŚĂŶ� ƚŚŽƐĞ� ĨƌŽŵ� ƚŚĞ� ŚĞĂĚ͘� �Ƶƚ� ƚŚĞ���������
ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨƌŽŵ�D/D/͕�ǁŚŝĐŚ�ĐĂŶ�ĚĞƚĞĐƚ�ŝŶĐŽŵŝŶŐ�ĂƚŽŵƐ�ĨƌŽŵ�Ăůů�ĚŝƌĞĐƟŽŶƐ͕�ǁĞƌĞ�ƚŚĞ�ƐĂŵĞ�ĞǀĞƌǇǁŚĞƌĞ͘�dŚŝƐ�ƐƵŐŐĞƐƚƐ�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ƚŽ�
ƚŚĞ�ŚĞůŝŽƐƉŚĞƌĞ�ŝƐ�ƚŚĞ�ƐĂŵĞ�ĞǀĞƌǇ�ǁŚŝĐŚ�ǁĂǇ͘�dŚĞ�ŚĞůŝŽƐƉŚĞƌĞ͕�ƚŚĞŶ͕�ŵƵƐƚ�ďĞ�ƌŽƵŶĚ͕�ƵƉĞŶĚŝŶŐ�ŵŽƐƚ�ƐĐŝĞŶƟƐƚƐΖ�ƉƌŝŽƌ�ĂƐƐƵŵƉƟŽŶƐ͘ 

/ƚΖƐ�Ă�ĚŝƐĐŽǀĞƌǇ�ŵŽƌĞ�ƚŚĂŶ�ĨŽƵƌ�ĚĞĐĂĚĞƐ� ŝŶ�ƚŚĞ�ŵĂŬŝŶŐ͘��Ɛ��ĂƐƐŝŶŝ�ĞŶĚƐ� ŝƚƐ�ŵŝƐƐŝŽŶ�ƚŚŝƐ�ǇĞĂƌ͕� ƚŚĞ�sŽǇĂŐĞƌ�ƐƉĂĐĞĐƌĂŌ�ǁŝůů�ĐŽŶƟŶƵĞ�ďůĂǌŝŶŐ�
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Passing in the night: Hubble spots 'double whammy' of individual galaxies 
speeding past each other at a million miles a hour 

,ƵďďůĞ�ƐƉŽƩĞĚ�ŽďũĞĐƚ� ŝŶ�>ĞƉƵƐ�ĐŽŶƐƚĞůůĂƟŽŶ�ƚŚĂƚΖƐ�ŵĂĚĞ�ƵƉ�ŽĨ� ƚǁŽ�ŐĂůĂǆŝĞƐ͘�dŚĞ� ƚǁŽ�ŐĂůĂǆŝĞƐ�ĂƌĞ� ũƵƐƚ�ϮϬ͕ϬϬϬ� ůŝŐŚƚ-ǇĞĂƌƐ�ĂƉĂƌƚ͕� ƚƌĂǀĞůůŝŶŐ�
ŽǀĞƌ�ϭ�ŵŝůůŝŽŶ�ŵƉŚ͘�tŚŝůĞ�ŵŽǀŝŶŐ�ƚŽŽ�ĨĂƐƚ�ƚŽ�ŵĞƌŐĞ͕�ƚŚĞŝƌ�ŐƌĂǀŝƟĞƐ�ĂƌĞ�ĐĂƵƐŝŶŐ�ƐŚĂƉĞƐ�ƚŽ�ĚŝƐƚŽƌƚ͘�dŚĞ�,ƵďďůĞ�^ƉĂĐĞ�dĞůĞƐĐŽƉĞ�ŚĂƐ�ƐƉŽƩĞĚ�Ă�
ƉĞĐƵůŝĂƌ�ŽďũĞĐƚ�ŝŶ�ƚŚĞ�,ĂƌĞ�ĐŽŶƐƚĞůůĂƟŽŶ�ƚŚĂƚ͛Ɛ�ŵĂĚĞ�ƵƉ�ŽĨ�ƚǁŽ�ŝŶĚŝǀŝĚƵĂů�ŐĂůĂǆŝĞƐ͕�ƐƉĞĞĚŝŶŐ�ƉĂƐƚ�ĞĂĐŚ�ŽƚŚĞƌ�Ăƚ�ŵŽƌĞ�ƚŚĂŶ�ϭ�ŵŝůůŝŽŶ�ŵŝůĞƐ�ƉĞƌ�
ŚŽƵƌ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�E�^�͕�ƚŚĞǇ͛ƌĞ�ƚƌĂǀĞůŝŶŐ�ƚŽŽ�ĨĂƐƚ�ƚŽ�ŵĞƌŐĞ�ŝŶƚŽ�Ă�ƐŝŶŐůĞ�ŐĂůĂǆǇ͕�ďƵƚ�ĂƌĞ�ĐůŽƐĞ�ĞŶŽƵŐŚ�ƚŽ�ŵĂƐƐŝǀĞůǇ�ĚŝƐƚŽƌƚ�ƚŚĞŝƌ�ƐƚƌƵĐƚƵƌĞƐ͘ 

,ƵďďůĞ� ĐĂƵŐŚƚ� Ă� ŐůŝŵƉƐĞ� ŽĨ� ƚŚĞ� ƉĂŝƌ� ĨƌŽŵ�ϱϬϬ�ŵŝůůŝŽŶ� ůŝŐŚƚ-ǇĞĂƌƐ� ĂǁĂǇ� ƵƐŝŶŐ� ŝƚƐ�tŝĚĞ� &ŝĞůĚ� �ĂŵĞƌĂ� ϯ� ;t&�ϯͿ� ĂŶĚ��ĚǀĂŶĐĞĚ��ĂŵĞƌĂ� ĨŽƌ�����
^ƵƌǀĞǇƐ� ;��^Ϳ� ŝŶƐƚƌƵŵĞŶƚƐ�KǀĞƌ� ƚŚĞ� ǇĞĂƌƐ͕� ƚŚĞ�E�^�ͬ�^��,ƵďďůĞ� ^ƉĂĐĞ� dĞůĞƐĐŽƉĞ� ŚĂƐ� ĐĂƉƚƵƌĞĚ� Ăůů� ŬŝŶĚƐ� ŽĨ� ďŝǌĂƌƌĞ� ŐĂůĂĐƟĐ� ŝŶƚĞƌĂĐƟŽŶƐ͕����
ŝŶĐůƵĚŝŶŐ� ͚ŐĂůĂĐƟĐ� ĐĂŶŶŝďĂůŝƐŵ͕� ŐĂůĂǆǇ� ŚĂƌĂƐƐŵĞŶƚ͕� ĂŶĚ� ŐĂůĂǆǇ� ĐŽůůŝƐŝŽŶƐ͕͛� ĂĐĐŽƌĚŝŶŐ� ƚŽ� E�^�͘� dŚĞ� ŐĂůĂǆǇ� /Z�^� ϬϲϬϳϲ-Ϯϭϯϵ͕� ƐĞĞŶ� ŝŶ� ƚŚĞ������
ĐŽŶƐƚĞůůĂƟŽŶ�>ĞƉƵƐ�;ƚŚĞ�,ĂƌĞͿ͕�ŝƐ�ƌĞĂůůǇ�ƚǁŽ�ŽďũĞĐƚƐ͕�ŶŽƚ�ũƵƐƚ�ŽŶĞ͘ 
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ƐƵďũĞĐƚĞĚ� ƚŽ� Ă� ŵĞƌŐĞƌ� ǁŝƚŚ� ĂŶŽƚŚĞƌ͘�
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