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Zone abgeflacht
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radius 6,8 mm
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Z0 Ebene Z1Verkippung: Z1 in X- und Z2 in Y-Richtung

Z3 Astigmatismus 45° Z4 Defokus Z5 Astigmatismus 0°/90°

Z6 Z7 Koma X-Achse Z8 Koma Y-Achse
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Z12 Sphärische Aberration Z13 Z14

Z15 Z16 Z17

Z18 Z19 Z20
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Ausgangswelle ebene
Wellenfront ideale sphärische

Fläche

abweichende sphärische
Fläche

Wellenfront des reflektierten Lichtes
der abweichenden sphärischen Fläche
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Auge

Objektiv L2
S2

S1 L1

L3

Target
Laser

PBS1 PBS2

Linsenarray
CCD-

Kamera

Computer

λ/4
Plättchen

Beobachtungs-
kamera

Beobachtungs-
monitor

Versorgungselektronik

Loch-
spiegel
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Werte der Koeffizienten
bei einer Verschiebung um:

 1 Punkt nach unten
 1 Punkt nach oben
 1 Punkt nach links
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Ausgewerteter Radius in [Anzahl Punkte im Durchmesser]
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Zernikekoeffizient

 Mittelwerte der Zernikekoeffizienten
Fehlerbalken: Standartabweichung
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 Zernikekoeffizient Z4

 Linearer Fit (SD=2.39*10-5)
             f(x)=0.00215-0.01228*x
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Verschiebung in x-Richtung in [mm] pm 0.0005
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 a: 8.0/7.8 mm
 b: 8.0/7.5 mm
 Linearer Fit m

a
= 0.9986(+-8.07E-4)

 Linearer Fit m
b
= 0.9996(+-1.41E-3)
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Eingestellter Skalenwinkel
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«[¨�·Lê�ÇÈ®¢·8«¹·Bº�¦u¸5½ ¨�®Á¶tÇÈ½ ¨ª¸ ¶¬[¸ Ç¢´�µj¸5·�Ç¢¬¹É�±ZGu®¢·3[Ç¢¬'§V·3¸5½ ¨ª¶t¶G½"Ä�·Bº9«¹·3�° Ú ¨�·3¸�·3³½ ¸5Ñ[º�¨ª´9µ¾½�·3¨ª[·Bº
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·Bº�©ªÇ¢¬¹§V·3�°.ã�¸¥Ä7¬¹º�«¹·'·Bº�º ·3¨ª´�µ³½BÛ^«[ÇÈÖÞ«[¨�·'·Bº ¼3¨�·3©ª½5·3 ã^º ®¢·B§*[¨ª¸ ¸5·'«¹·Bºq¨ªZÀb¨ªÀ¢ÏïÔ_·3¸�¸ ¬[¹®¢·3]Ç¢
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µ[Ç¢¬¹½5½5Ï¢ÑVÏ¢®¢º�ÇÈÑjµ¹·3Ð·Bº�¶_ÌÏ¢®Á©ª¨ª´9µ¾½5·I·3¨ª¹·�·3¨ª[ÉÊÇ¢´9µ¹·8¬[[«'¸ ´9µ[¹·3©ª©ª· Ú ¬[º�´�µ¹É	Ì¬[µ¹º9¬[¹®�«¹·Bº7ÔÕ·3¸ ¸ ¬[¹®¢·3
Ç¢¶û¦u¬¹®¢·¢° Ú ¨�·7·Bº�¶¥¨�½5½5·3©�½5·3tã^º ®¢·B§*[¨ª¸ ¸5·¢ÛÁ«j¨�·�®¢·3¶>·3¸ ¸5·3[·=ùá·3©ª©ª·3¹Éíº�ÏÁ¾½BÛÁÄ=¬¹º�«¹·3>¶¥¨ª½�ìu¨M©�Éí·�À¢ÏÁ
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ì=Ï¢º�jµ[Ç¢¬¹½�§V·B®¢º ·3¹¼B½B°VÔÂ¨�½�ìL¨ª©�ÉÊ·8·3¨ª¹·3¸=¸5ÑV·B¼3¨�·3©ª©óÇ¢¹®¢·BÉÊ·Bº ½ ¨�®¢½5·3ÄIu§fÜ5·B½ ¨�Àf¸BÛj«[Ç¢¸=§V·3¨�·3¨ª¹·3¶ ÌIñ¿�Å
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¸ ´�µ¹·�ùá·3©ª©ª·3¹Éíº�ÏÁ¾½I·Bº ¼B·3¬¹®¢½BÛ.»#Ç¢j «jÇ¢¸IÔÕ·BÖ¢Éí·3©M«Þ·Bº�Ä�·3¨�½5·Bº�½IÄ"·Bº�«¹·3�° Ú ¨�·�µ¹ÏÁµ¹·+êu[¸�¨ª´�µ¹·Bº9µ¹·3¨�½
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»#Ç¢[ «[¬¹º9´�µ «[¨�·tã"¾½OÄ7¨ª´�»b©ª¬j¹®Â«[·BºIùá·3©ª©ª·BÉíº ÏÁ³½�¨ª ú ·Bº�[¨�»¢·BÑVÏÁ©�çf¹ÏÁ¶>·3á§*¨ª¸Iµj¨ª×¼3¬¹ºÉ9Ì¬[¹ÉÊ½5·3Iuº�«[b¬[¹®I·Bº º ·3¨ª´9µ¾½�Ä"·Bº�«¹·3�Û¹«[Ç�«[Ç¢¶t¨�½"«j¨�·u¦u¬[¸5Ä=¨�º »f¬[¹®¢·3qÀ¢ÏÁ'©�Ï¢»#Ç¢©ª·3ëêu¹º�·B®¢·3©ª¶_ÌÇÈÖÁ¨�®¢»¢·3¨�½5·3
¨ª¶òX�º ÌÇ¢¹·3DQ*©M¶'Û[«[¨�·8b¬¹º7«[¬[º�´�µÕ«[¨�·�Í.ÏÁ©�çf¹ÏÁ¶>·Gµ ÌÏÁµ[·Bº ·BºóIuº9«[³¬j¹®�§�·3¸�´�µ¹º�¨ª·B§�·3ÐÄ�·Bº�«[·3�ÛjÇ¢¬¹É
«[¨�·�ë�Ïb·Zèt¼3¨�·3³½5·3'«¹º�¨�½5½5·Bº�¬[j«qÀf¨�·Bº ½5·BºñILº�«[b¬[¹®I¶t¨ª[¨ª¶¥¨ª·Bº ·3�° Ú ¨�·3¸ ·uã�º Ä"·3¨�½5·Bº�¬[¹®Á¸�¶_ÌÏ¢®Á©ª¨ª´9µfÅ
»¢·3¨�½5·3Ù«¹·3¶>ÏÁ[¸ ½5º�¨�·Bº ·3W«[Ç¢¸r®¢º Ï¢Ö¢·áÍ.Ï¢½5·3¾½ ¨ªÇ¢©�Û�«jÇ¢¸r¨Mò«¹·Bº�÷$·Bº Ä"·3[«[¬[[® «¹·Bº�ÔÕ·B½ µ¹Ïb«[·Y«[·Bº
ùá·3©ª©�·3¹ÉÊº ÏÁ³½ Ç¢[Ç¢©�çf¸5·t[Ç¢´9µ×ìLÇÈº ½ ¶¥Ç¢[fÅÒð¹µ[Ç¢´ »Y¼3¬¹ºOXkÏ¢ÑVÏ¢®¢º�ÇÈÑjµj¨�·B§V·3¸5½ ¨ª¶¥¶¬[¹®�«¹·BºI¶¥·3[¸ ´�µj©ª¨ÆÅ
´�µ¹·3_ì=Ï¢º�jµ[Ç¢¬¹½�¸5½5·3´�»³½B°

Ú Ç¢¸�·3©�·B»³½5º�Ï³Ï¢Ñ[½ ¨M¸ ´�µ¹·�ã"©ª©ª¨�Ñj¸ ÏÁ¶>·B½5·Bº3Û�¶t¨�½«[·3¶�«j¨�· Ú Ï¢Ñ[ÑV·3©�§[º�·3´�µb¬[¹®Y«¹·Bº>¶>·3[¸ ´9µ[©ª¨ª´9µ¹·3
ì=Ï¢º�jµ[Ç¢¬¹½�¼BÄ�·3¨M«[¨ª¶>·3[¸�¨�ÏÁ[Ç¢©�À¢·Bº9¶>·3¸ ¸5·3ZÄ"·Bº�«¹·3 ¸5ÏÁ©M©!Û�¨ª¸ ½É	Ì¬¹º�·3¨ª¹·3 »f©ª¨ª[¨M¸ ´�µ¹·3ïã�¨ªj¸ ÇÈ½5¼'¨ª
«[¨�·3¸5·Bº¦7º §V·3¨�½I·3¾½OÄ7¨ª´�»¢·3©�½¬j[«ïÇ¢¬¹ÉÊ®¢·B§jÇ¢¬¹½Ä"Ï¢º�«¹·3�°�ã�¸¨ª¸5½I¨Mï¸5·3¨ª[·Bºë�ÏÁ¶¥ÑjÇÈ»³½ µ[·3¨�½G·3¨ª[¼3¨�®ÈÅ
ÇÈº ½ ¨�®¹°"ìu¨�·Bº�¼3¬]Ä7¬¹º9«¹·_«[¨�·Õ®¢·3¸ Ç¢¶I½5·YILÑ[½ ¨�»]¶¥¨�½tìu¨ª©ªÉí·ÐÀ¢ÏÁ¿¸5ÑV·B¼3¨�·3©M©�·3¾½OÄ7¨ª´�»¢·3©�½5·3¿º Ï¢§j¬[¸ ½5·3
î7ÏÁµ¹º ·3Â¨ªÕ«¹·3Yð¹´BÇ¢[¹·Bº §j©ªÏb´�»r·3¨M¹·3¸7ìu·3¨ª«¹·3©ª§�·Bº�®¥î7·B½ ¨ªjÇäX�ÏÁ¶>Ï¢®¢º�ÇÈÑjµ¹·3Â«¹·Bºuè$¨�º�¶¥Çtì=·3¨ª«[·3©ÆÅ
§�·Bº�®=ã"¹®Á¨ª¹·B·Bº�¨M¹®�·3¨ª¹®¢·B§*Ç¢¬¹½B° Ú ¨ª·3¸5·"ÔÕ·BÖÁÇÈÑ[ÑjÇÈº9ÇÈ½ ¬¹º$Ä7¬¹º�«[·^·3³½5®¢·B®¢·3t«¹·3Iè[ÏÁ¬¹º�¨ª·Bº ·3©ª©ª¨�Ñ*¸5ÏÁ¶>·:Å
½5·Bº��Û³«j¨�·7¶>·3´9µ[Ç¢[¨ª¸ ´9µ¹·7º�Ï¢½ ¨�·Bº ·3[«¹·=Ï¢Ñ[½ ¨ª¸ ´9µ¹·7Í"µ[Ç¢¸5·3[¸�´�µ[¨�·B§V·Bº�§V·3¨ªjµ[Ç¢©�½5·3�ÛÁ¶¥¨ª½�Í.Ïb´�»¢·3©ª¸5¼B·3©ª©�·3
¼3¬¹º�ã^º ¼B·3¬¹®Á¬j¹®¬j[«t¦u[Ç¢©�çf¸5·uÀ¢ÏÁqÍ.ÏÁ©ªÇÈº9¨ª¸ ÇÈ½ ¨�ÏÁ[¸ ¼3¬[¸5½�ÌÇ¢[«¹·3qº ·3Ç¢©ª¨M¸ ¨�·Bº ½B° Ú Ç¢«j¬¹º�´�µrÄ7¬[º�«¹·7·3¨M¹·
÷$·Bº »�Ì¬[º ¼3¬[¹®á«¹·Bº>ÔÕ·BÖ¢¼B·3¨�½¥·Bº º ·3¨M´�µ³½BÛ$Ä"Ç¢¸�É9Ì¬¹º>¨ª Àb¨ªÀ¢ÏYÔÕ·3¸ ¸ ¬j¹®¢·3 Ç¢¶ ¶>·3[¸ ´9µ[©ª¨ª´9µ¹·3Z¦=¬[®¢·
·3¾½ ¸ ´9µ¹·3¨ª«¹·3j«Ð¨ª¸5½BÛ[«[Ç>«jÇ¢«[¬¹º�´9µÐ«¹·Bº�ã�¨Mfö*¬¹Ö>«¹·Bº7¦u¬¹®¢·3³§V·BÄ�·B®Á¬[[®¥¶¥¨ª[¨ª¶t¨�·Bº ½"Ä�·Bº�«[·3'»#Ç¢j�°

Ú Ç¢¸'ã�©ª©M¨�Ñj¸5ÏÁ¶>·B½5·BºqÄ7¬¹º�«[·Â¸5Ï�Ä�·3¨ª½rÉÊ·Bº ½ ¨�®¢®¢·3¸ ½5·3©ª©�½BÛ�«[ÇÈÖ¾X�·3¸5½ ¶>·3¸ ¸ ¬j¹®¢·3¿Ç¢¿·3¨ª¹·3¶õôLö�RÈÅ
Í�© ÌÇÈ½5½ ´9µ¹·3¥«[¬¹º9´�µ¹®¢·BÉ Ì¬[µ¹º ½�Ä�·Bº9«¹·3»¢ÏÁ[¾½5·3ó°¢ã�¸.Ä7¬¹º9«¹·^Ä ÌÇ¢µ[º ·3[«�¸5·1÷ª¹·3¸�øu¬¹É:ùjÇ¢¬[¸ÝÀ8÷ª·3©�·3Gã&÷ª´�µ¹Å
¶>·3¸ ¸ ¬[[®¢·3_¬[³½5·Bº ¼BÏ¢®¢·3�Û�Ä�Ïf«[¬¹º9´�µÐ·Bº�º ·1÷ª´�µ³½uÄ7¬¹º�«¹·¢Û*«[Ç¢¸7«�÷ª·8Í.Ïb´�»¢·3©�¼B·3©ª©�·3U÷ªµ¹º�·3ÆúL¬[Ç(û�÷ª½�ÌÇÈ½5·3
·3¾½ ¸5Ñjº ·3´�µ¹·3j«HùV·3¸5½ ¶_ÌÏ¢®Vû�÷M´�µ�·1÷ª[®¢·3¸5·B½5¼B½kÄ7¬[º�«¹·3�°^FLÇ¢´�µ Ú ¬¹º�´�µ[É9Ì¬[µ[º�¬[¹®�«¹·Bº�êuº ·1÷ª´9µ³¬j¹®¹Û�«�÷�·�«�÷�·
õuº�¬[[«�ûªÇÈ®¢·I«¹·BºLÔÕ·3¸ ¸ ¬[¹®¢·3Â¶Ï÷�½u«¹·3¶àã�û�û�÷ªÑj¸5ÏÁ¶>·B½5·Bº7«jÇÈº�¸5½5·1û�û�½BÛ*Ä7¬¹º�«[·3_«�÷�·NXk·3¸5½ ¶¥·3¸ ¸ ¬[¹®¢·3
«[¬¹º�´9µ¹®¢·BÉ9Ì¬jµ¹º ½B°óðD÷�·�«¹·3¶>ÏÁ[¸5½5º�÷�·Bº ·3�ÛV«[ÇÈÖÐÔòÌ¬�û�û�·Bº�¶tÇÈ½5º¥÷�¼B·3Â«¹Ï¢Ñ[ÑV·1û¸ù[º ·3´9µ¹·3[«¹·Bº=½5º�Ç¢[¸5Ñ*ÇÈº ·3¾½5·Bº
Ô_·3«�÷ª·3ï¼3¬¹À¢·Bº�û ÌÇ¢¸ ¸v÷�®_À¢·Bº�¶>·3¸ ¸5·3 Ä"·Bº�«¹·3Þ» ÌÏÁj¹·3�°óã"¸G¼B·1÷�®¢½5·'¸v÷M´�µ×·1÷M¹·q¸5·3µ[ºI®Á¬¹½5· ÌêPù�·Bº�·1÷ªfÅ



Wb° Ú ÷ª¸5»f¬[¸ ¸v÷�ÏÁ�¬[j«Mø=¬[¸vù�û�÷ª´�» �f±
¸5½v÷ª¶¥¶¬[¹®á¼BÄ�÷M¸ ´�µ¹·3W«¹·3¶ñ®¢·3¶¥·3¸ ¸5·3¹·3n¬[[« «¹·3¶ ·1÷ª¹®¢·3¸5½5·1ûðû�½5·3]ù�÷ª¹»¢·1û!Û�«�÷�·Ð«�÷�·Ð¸�´�µ[¹·1ûðû�·ø=´9µ[¸5·G«¹·3¸ñôLö�RÈÅ�Í&û@ÌÇÈ½5½ ´�µ¹·3j¸=¶Ï÷ª½�«¹·Bºuõuº�¬j[«¹ÑVÏVûªÇÈº¥÷ª¸�ÇÈ½v÷�ÏÁt«¹·3¸7ê�Ç¢¸5·Bº9¸5½5º�Ç¢µ�ûª¸·ù�÷�ûª«¹·3�°

èuÌ¬¹ºq«¹·3]»8û�÷M�÷ª¸ ´9µ¹·3 ã�÷ª[¸�ÇÈ½5¼_«¹·Bº Ú Ï¢Ñ[ÑV·1û¸ù[º�·3´�µb¬[¹®Á¸ ¶>·3¸�¸ ¬[¹®áÇ¢¶ ¶¥·3[¸ ´�µ�û�÷ª´�µ[·3Ñø=¬[®¢·
¶YÌ¬[¸ ¸5·38·Bº�¸5½5··Xk·3¸5½ ¶¥·3¸ ¸ ¬[¹®¢·3IÇ¢8ìuÏ¢º�[µkÌÇ¢¬[½5·3å÷ª¶ ê�Ç�ùVÏ¢º�«[¬[º�´�µ¹®¢·BÉ	Ì¬[µ¹º�½�Ä�·Bº�«[·3�° Ú ÷�·�É9Ì¬¹º�«�÷�·:Å
¸5·�øu¾Ä"·3[«[¬[[®L¬j¶>®¢·3¸ ´�µ[º¥÷�·^ùV·3¹·3>¬[[«�Ä"·1÷�½5·Bº ·3³½@Äñ÷ª´ »¢·1û�½5·3'ðbÏ¢ÉÊ½@Ä�ÇÈº ·3¶>Ïf«[¬�û�·�¶áÌ¬[¸ ¸5·3>«[Ç¢¶ä÷�½
É9Ì¬¹º>«¹·3Þ¼BÄ"·1÷ª«�÷ª¶>·3j¸5ÏÁ[Ç(û�·3Þã�÷ªj¸ ÇÈ½5¼q®¢·B½5·3¸ ½5·B½¥Ä�·Bº9«¹·3�°�FuÇ¢´9µ «�÷�·3¸5·Bº>ÔÕ·BÖ¢º ·1÷ªµ¹·'¸5½5·3µ³½>Ç¢¬[´�µ
¶Ï÷�½>«¹·3¶ ·1û�·B»b½5º ÏbÏ¢Ñ[½v÷ª¸ ´9µ¹·3 ã&û�û�÷�Ñj¸ ÏÁ¶>·B½5·BºI·1÷M¾û�·1÷ª¸5½ ¬[[®Á¸5É ÌÇ¢µ�÷�®¢·3¸�Ô_·BÖ¢®¢·Bº ÌÇÈ½r¼3¬¹º>÷$·Bº É Ì¬¹®Á¬[[®¹Û
«[Ç¢¸$É9Ì¬¹º$·1÷ª¹·3>ã&÷ª[¸ ÇÈ½5¼�÷M¶ ½�ÌÇÈ®Vû�÷ª´�µ[·3¥ëHû�÷ª�÷�»)ùV·B½5º¥÷ª·^ùG½ Ç¢¬¹®Vû�÷M´�µÏ÷ª¸ ½B°¢ã�¸$·Bº É	Ì¬�û�ûª½Ý«�÷ª·�ø=¹ÉÊÏ¢º�«¹·Bº9¬[¹®
«¹·Bº¸�´�µ[¹·1ûðû�·3ïÔÕ·BÖ¢¼B·1÷�½�À¢ÏÁ åb°�þ�R ô ðf·B»b¬[j«¹·3�Ûk«¹·Bº·1÷ª¹É�Ç¢´�µ[·3ýü³¬[¸5½ ÇÈ®¢·3¶ ÌÏ¢®Vû�÷M´�µ¹»¢·1÷�½�Ç¢¬¹É�«[Ç¢¸
Í.ÇÈ½v÷ª·3¾½5·3[Ç¢¬[®¢·I¸5Ï�Ä�÷�·G«�÷ª·u¼BÄ"·1÷ª«�÷M¶>·3[¸v÷�ÏÁjÇ(û�·Pøu¬[¸5Ä"·Bº ½ ¬[[®¥¶Ï÷�½�ìó÷�û�ÉÊ·L«[·BºuðbÏ¢ÉÊ½@Ä�ÇÈº ·3¶>Ïf«[¬�û�·¢°

â"·1÷ª«¹·�Ô_·BÖ¢®¢·Bº ÌÇÈ½5·¢Û�«[Ç¢¸ì=Ï¢º�jµ[Ç¢¬¹½5½5Ï¢ÑVÏ¢®¢º�ÇÈÑjµ�÷ª·B®¢·Bº ÌÇÈ½Ç(ûM¸Ç¢¬j´�µZ«[Ç¢¸·1û�·B»b½5º Ï³Ï¢Ñj½v÷ª¸ ´�µ[·qã&ûÆÅû�÷�Ñj¸5ÏÁ¶¥·B½5·Bº3Ûk«¹·3¶>ÏÁj¸5½5º¥÷�·Bº ½5·3ý÷ªïÔÕ·3¸ ¸ ¬j¹®¢·3ý÷Mµ¹º ·>êk·1÷M¸5½ ¬[¹®Á¸5É5ÌÇ¢µ�÷�®¢»¢·1÷ª½B° Ú ÷�·t½5Ï¢ÑVÏ¢®¢º�ÇÈÑ*µ�÷ª¸ ´9µ¹·
÷$·Bº�¶>·3¸ ¸ ¬j¹®q«¹·BºþIPùV·Bº5öÝÌÇ¢´9µ¹·I«¹·Bº=ì=Ï¢º9[µ[Ç¢¬¹½=Ä7¬¹º�«¹·8¸ Ï�Ä"·1÷�½=ÑV·Bº ÉÊ·B»b½v÷�ÏÁ�÷�·Bº ½BÛ*«[Ç¢¸7«�÷ª·3¸5·3¸�÷$·Bº5Å
ÉÊÇ¢µ¹º�·3rb¬[+÷ª¶û»8û�÷M�÷ª¸ ´9µ¹·3tâ"·B½5º¥÷�·^ù'·1÷M¹®¢·3¸5·B½5¼B½�Ä�·Bº9«¹·3r»#Ç¢[ó° Ú ÷�·L÷$·Bº�¶>·3¸�¸ ¬[¹®�«¹·Bº Ú Ï¢Ñ[ÑV·1ûÆÅù[º ·3´�µb¬[¹®ÿ÷ª¸ ½"Ç¢�·1÷ª[·3¶ûÍ�º Ï(ùV·B»VÌÏ¢º�Ñ�·Bº�«¹·3¶>ÏÁj¸5½5º¥÷�·Bº ½"Ä"Ï¢º�«¹·3�¬[[«�¶¬¹Öÿ÷ª¶ kÌÇ¢´�µ[¸ ½5·3_ðf´�µ¹º�÷�½5½
Ç¢¬¹ÉÝ«�÷�·u¶¥·3[¸ ´�µ�û�÷ª´�µ[·uìuÏ¢º�[µjÇ¢¬¹½�Ç¢¹®¢·BÄ"·3[«¹·B½�Ä"·Bº�«¹·3�Û¹«¹·Bº�Ç¢¬j¸ ú ·1÷�½5®¢º Ì¬j[«¹·3��÷ª´9µ¾½�¶>·3µ¹º�÷M¶
î=Ç¢µ[¶>·3_«�÷�·3¸5·Bº�ø=ºvùV·1÷�½�¸5½ ÇÈ½5½bQ*[«[·3Ð»¢ÏÁ[³½5·¢°
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� Õ��������	�ªÙ ��
�������JÕ·â�� Ü Õ·Ö

ì øñûð�V�gí ü��vøPû�������ü��vøPû����[¸����������� "·Bº!����ùV·#"
$&% �Èº!�(':½5·Bº¥÷ª¼#�È½v÷����)�(*���ùV·Bº º!�È½5·#�?û��¢¸ ·Bº�ùV·#�(+¥¸ü���I-,[½.�0/��1'2�vø-+)��ø3��4��Vû5�76ZR���F8���96.:��;61�(�V�

ì ø��<2:6í ø�f·#��*Ê·1û�����=��("
> · % ºvù?"�' % "��@�Mø�½vû��¢¸A�¹·Bº�ø-"�B¢·#� % ·1÷�û�»�"����¹·
/b½�"¹½5½CB��Èº ½.��Fu·.DFEG�¢º�»?�IHJ"[¸5½��#KMLç÷ª¸�' % ·BºA4$·Bº¥ûN�2B��;6#O(<2:

ì ø7¼QP2<�í RS��TU�¥øS�vø=¼B¼#�(+
= % �¢½C�(,V�Vû��Èº¥÷N+>·B½5º¥÷�'W+>·#�¢¸�"[º ·#+>·#�³½X�(*�½ % ·YTZ"¹·1û�û�·BºX+[�È½5º¥÷®Uù]\^*_��"¹º¥÷�·BºS�(�@�(û�\b¸¥÷ª¸
�(*`�¥¸¥÷���BVû�·J�¹·B½5·#':½5·#�Â¸v÷�B����(ûI-=�Xba $ / > �&X�Xb�cRd/I��4��Vû5�0e1��F8����W1��üf"��¹·g6#O�P2<

ì ø7¼QP2O�í RS��TU�¥øS�vø=¼B¼#�(+)��F3�!TU�� &�¢¸ % �Èº!�
��û�û�÷�,j¸C��+>·B½5º�\Y�(���M=h�Vû��Èº¥÷�¼B·#� > ÷�B % ½ø8+¥¸ ½5·Bº!���(+)�'Fu·.DiEG�¢º »I�LIñ�*_�¢º!���DF8�¢º�½ %�jlk �Vûðû��(���)=m"'ù�û�÷ª¸ % ÷���B $ ��+g,@�(�]\(�76#O�P2O

ì  �·9O6R�í  �·#�@��÷���B % ��¿ø8���È½C��+ä÷�·(�@ &�(���neê=ºvù?�(�@op/�' % D&�Èº ¼B·#��ùV·Bº�B[4$·Bº¥û��2B��76#O(O6R
ì  �·9<�Pgí > �� "·Bº�B�+q�(���r� $ �0/�' % �È·.*í·Bº

> · % ºvù?"�' % �¹·Bº����,�·Bº�÷�+>·#�³½��(û�, % \b¸v÷ª»?�1 m�(�@�)a�a�as��I-,[½v÷�»
 �·Bº�û�÷����DFu·.DtEG�¢º »I�@�¹·uHuº0"�\³½5·Bº9�r6#O(<�P

ì  �·9O(v�í  �·Bº0"�*Ê¸�B¢·#���Á¸ ¸5·#�[¸!' % �2*Ê½��¹·BºALj·1÷���+>·#' % �(��÷�»M"����w��ûª·B»³½5º��¢½5·#' % ��÷�»ê-��*x�(û�û�K¢·Bº %hy"¹½�"���BÁ¸�K(�¢º�¸�' % º¥÷�*Ê½5·#��� > �¢¸5·Bº�¸5½5º!� % û�"���B)zx4d bHO(v]{��;6#O(O(v

ì  &÷|O�Pgí ü��CL&�! ·÷�û�û�·(�� -�C=.·1û�¼(� $ �!}á·3¸�' % ·#�@+g�Á¸5·Bº#��/I�!H-�³·1ûª¼(��ü���=h�CLç÷ª¸�' % ·Bº
����(+Ï÷����È½v÷����S�(*[½ % ·&'~�¢º!�¹·#�(û8ù�÷�º�·.*íº¥÷N��B¢·#���¹·�÷��3KD÷�K(�8Dñ÷�½ % �(�·1û�·#':½5º��1�(,[½v÷�'.�(ûDû��¢¸ ·Bº
¸�'.�(����÷���B·1ûðû�÷�,j¸C��+¥·B½5·Bº
= % \b¸v÷N'.�gT_·#��÷N'.����4��Vû5�C�-a�a�as�'F3�#62�76#O(O�P

ì  &û|<(W�í Hu�vü��! ·û��¢»Dû��(���r��/V� $ �C4$·Bº % ·1ûª¸ ½
$ �¢º!�¹·#�(û1,V�Vû��Èº¥÷ª¸!�È½v÷����	÷��½ % ·oû�÷�KD÷���B % "�+q�(��·.\¢·�·Z�,�û��(÷N�¹·#�uD�÷�½ % �óù�÷��6'÷��(û1+g�1�[·1ûü���I-,[½.�0/��1'2�vø-+)�vø3��4��Vû5�vR���F-���962�76#O(<�P

O(v



O6R > abXb�cRñøçXoê-R74-��RJ�I��a $mk F8a�/
ì  c�f<6R�í T��� m�¢º!���@���C}��Vû�*

=^º¥÷��@'^÷�,�û�·3¸c�(*çId,[½v÷�'B¸
=Ý·Bº!B��(+g���i=�º ·3¸ ¸.�?/D÷¸b½ % �m��÷�½v÷�������6#O(<6R

ì  c�f<�6�í > �vü��� m��"¹º9��F3�vü@� > �(,V·3¸ $ �Èº0���¢¼.�Id��½ % ·S ·÷�º ·.*Êº¥÷���B¢·#��':·d�(*Ý½ % · > ÷�KD÷���B k "�+q�(�M��\¢·
4P÷ª¸¥÷����MR7·3¸5·#�Èº0' % ��4��Vûl�0e�62��6ZR�6#v j 6ZRfe�62�G6#O(<�6

ì $ ��<(<�í RS� k ��/ $ �Èº�,V·#�³½5·Bº
Tn�QK¢·#+>·#�¾½ ¸8�(*.½ % ·8·.\¢·3¸
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