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?A>�QTHcKLIJDZ> > [=ILNS>�@C@CB H=>�N�QRIL?A<=NSFGNO> KLYJFG9=j�B=KLB FGq4ILQR<=@mFGKJ>
φ m [�>�K�[�ILNS>�@C@CB�NO> IJ9?A<=H=>�NOsCIJDGIJ>%DGB�9=?rIJ?A@C>h9=>�K�sCFGNRNO<=B=@CFGNO>%IJK�H=B�KJFGNOIJq4q4FG@CB�NS>%i�DGB�9(V=>�KJB�DGIL@C�uFZ9=j=B�KLFGNS>

DGB�?A@CFG9=@C>
ω
_-Ü]YLFG9cj�B�KJB�[�I�H=B�KLFGNSILq4q4FGq4ILB=9=>

φ Ý [�ILVc>�9=@CF%<=9cF%sC<=9=q4IJB�9=>,KLIJ9=>�FGNS>�[�>=K@C>�QTHcBoÖ
φ Ýkô φ Ç È&Ç É"Ê ω

� Mb[�B�V=>
φ Ç È&Ç É �pKJYJFG9=j�B�KJB�[�>�K^KLYJFG?r?A>�B�@C@CIJDGB�[�>�K�H=B�KJFGNOI^q4qrFG@CB�NS>NOIJ?AH=>�@C@CBúKLYJFG?A?A>ËµcMlFGKLK^YLI^?A@CFG9=@C>¸� ô/õ _ � B�9ú?A>=QRH=KJILDGIdHcFG?Z?AFGj=j�IlFZKLj=>�U�NOIJDGIJMd?AI[�ILQRB�?A@CNSFìDGPc>&KLY^IL9c@C>�9=?AIL@m��[�>�K¾sCFG?ADZILB&NSILsCKJ>�?r?AB × 8�Ì ô γ

ëBÌTëBÌ)ÍJÚu�ì<=9=F�sC<=9=q4IJB�9=>
H=>�NOIJB�[�IJDGFeDGB�9usCNO>=;=<=>�9=q4FeFG9=j�B�KJFGNO> Ø ω � �Î�4Ö

I r t( ) = I0 a0 + b0 cos2 ωt + φiniz − φs( )[ ] ×�Ø _�Ù���Ú
[�B�V=>1Ï � ��KLYJIJ9=@C>�9c?AIL@C�ï[�>�K�sCFG?ADGILBuIJ9=DZIJ[�>�9=@C>�ÐA>oÖy � ô × N ⊥

� Ê N A&A  � Ú�î ØÑ � ô × N A&A  �EÒ N ⊥
� Ú�î Ø ×�Ø _�Ù4Ó~Ú

â-<=IL9c[�IJM�KJYLFG9=j=B�KLBlFGqrIJQR<=@mFGKL>
φ m [�>=Ko[�IJNO>=@C@CB�NO>�H=<$4p>�?A?A>�NO>�B=@C@C>�9=<=@CB�[�FGKJKJFuQTIJ?A<=NOF[�>�KJKLF�DGB�?A@CFG9=@C>u[�I�sCFG?A>u[=>�K]?A>�j=9=FGKL>uB=?ZDZIJKJKLFG9=@C>u[=>=KLKJYL>=;=<=FGq4ILB�9c> ×�Ø _Ù:��Ú�_ÜbYJIL9c@C>�9=?rIL@C� ×�Ø _�Ù��~Ú V=FGKL> H=>=N*ILKßDGFG?ZB IJ9þDG<cIÞILKß[=ILNS>�@C@CB�NS> ?AIJFæB=NOI^>�9=@CFG@CB<=9=IJs�B=NOQR>�QR>�9=@C>h9=>=KgDZFZQRH=IJB�9=>�_�8�9(;=<=>=?Z@C>(DGB�9c[�IJq4ILB�9cILMnIJK�[=ILNS>�@C@CB�NO>(�l[=B�V=<=9=;=<=>

H=FGNOFGKJKL>=KLB5FGKLKJYJFG?A?A>5sCFGDGIJKJ>5>�M�H=>�NSDGI�4GM
φ m ô φ � IJ9 ×�Ø _Ù��~Ú�_�â-<=FG9c[�B,�(FGH�H=KJILDGFG@CB5<=9DGFGQTH=B >�?A@C>�NO9=B H=>�N QRIL?A<=NSFGNO> KJYJ>�9=>�NSj�ILF [=IáFG9=DGB�NSFGj�j�IJB�M DGB=QTH=FGNS>�<=9=F

                                                
I A rigore I0 è uguale all’intensità del fascio incidente moltiplicata per il prodotto dei coefficienti di 
trasmissione t (aria-lamina I ) e t’ (lamina I-aria). 
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[�IL?A@CB�NS?AILB=9=>p[�>�Kf[=ILNS>�@C@CB�NO>p9c>�K]V=B=KL<=QR>�_f8:9u;c<=>�?A@CBpDGFG?AB�M]IJK]DGFZKJDGB�KJBp[�>�KJKLY^IJ9c@C>�9=?AIL@C�
NOIJsCKL>�?A?AF 9=B�9*Hc<<4 >�?r?A>=NO>ñH=I�k sCFG@C@CBñIL9/QRB�[�BñFG9cFGKLIJ@CIJDGBñQRF � 9=>=DZ>�?A?AFGNOIJB
<=@CILKJI^qrq4FGNO>h<=9=F�DGB=QTH=KJ>�?r?AFtH=NSB�DG>�[�<=NSFt9=<=QR>�NSILDZF�?AV=IJKJ<=H=H=FG@CFt[�F Ô >�NONO>=QRFG9 � ø"�·_
ò FGKLIfDZFGKLDGB=KLIf?AB�9=Bp?A@CFG@CIf>�?A>�j=<=IL@CIfNO>�DG>=9=@C>=QT>=9=@C>u[�FGK]9cB�?A@CNOBdj�NS<=H�H=B � �Î�Á_ j ?A@CFG@CB
[�ILQRB�?A@CNSFG@CB5DGP=>�Mg;=<cFG9=[�B5�tFGH=H=KJILDGFG@CB%<=9hDGFGQRHcB5QRFGj�9=>=@CILDGB��7K^<=9=j�B%KLYJFG?A?A>�µcM
KLF ×�Ø _�Ù���Úk[=ILV=>=9=@CF]Ö

( ) ( )[ ]ÓÁÔ)ÔÕÖ ×sÖ ØÙ ÚÛÜÝÚÝ
φφφω ∆−−++= 2000 Þ<ß�àáá ×�Ø _�Ù���YJÚ

[�B�V=>ây � Yd> Ñ � Yd?AB�9=B DGB�>�sCsCIJDGIL>=9=@CIpILKdDG<GIdV=FGKJB�NS> [�ILH=>=9=[�> [�FGKLKJY^IL9=@C>�9c?ZIJ@C�Þ[=>cKDGFGQTH=BlFGH=H=KJILDGFG@CB�M
φ ã NOFGH=H�NS>�?A>�9=@CFpIJKo9c<=B�V=B�V=FGKJB�NO>l[�>�KJKLYJFG9=j�B�KJB�[�>=Ko[�IJNS>=@C@CB�NO>�IJ9?A<=H=>�NOsCIJDGIJ>([�B�H=BtKLFdNOB�@CFcq4IJB�9=>

δφ ão× φ ã ô φ � D δφ ã Ú�> ∆φ - Ý�Ý �lIJKnH=NOIJ9=DGIJH=FGKL>�>�sCsC>�@C@CB?AH=<=NOIJB�[=>�KLKJF7[=IJ?A@CB�NO?AIJB=9=>áIL9=[=B�@C@CF7[�FGK¡DGFZQRH=B�_ � B�QR>�?rIu[�>=[�<cDG>�[=FZKLK^YLFG9=FGKJI^?AI
[�>�KJKLF ×�Ø _�Ù
��YLÚ�M ∆φ - Ý�Ý ?AILQR<cKJF <=9cF NOB�@CFGq4IJB�9c> FGH=H=FGNS>�9=@C> [�>�K [=I^NO>�@C@CB�NS>?A<=KLKJYJIJ9=@C>�NSsCFGDGDGIJF DGP=>æ?AI0V=F FG[ FGj�j�IJ<=9=j�>�NS>æFGKJKLF NOB�@CFGq4IJB�9=> >�sCsC>�@C@CI^V=F

δφ ã _��9=YJ>�?AH=NO>�?A?AIJB�9=>pFG9=FGK^IL@CI^DZFeFGH=H=NOB=?A?ZIJQRFG@CFe[cI
∆φ - Ý�Ý � � �Î�4Ö

( ) ( )äåæ�ç�ç èé φ
ξ

λφ 2122

2
0 ê�ë ì=∆ ×�Ø _�Ù
.�Ú

[�B�V=> Ñ�í �p<=9lDGB�>�sCsCIJDGI^>�9=@C>�FG[�I^QT>=9=?rILB�9=FGKJ>�M�[=IJH=>�9=[�>�9c@C>�?AB�KL@CFG9c@CB�[�FGj�KJI�I^9=[�IJDGI�[=I
NOIJsCNOFGq4ILB=9=>,[�>=K � Üb` >5[=>=KLKJF(KJFGQRIJ9=F(> î ô × ¢ || Ê ¢ ⊥

Ú�î Ø _�ò ILHcILDGFGQW>�9=@C>�M Ñ�í ≈ Ø~ý _/ ?A?Z>=NOV=IJFGQTB=M&[�FZKLKJF ×�Ø _Ù:.~Ú�M&DGP=> ∆φ - Ý�Ý � IJ9=V=>�NS?AFGQT>�9c@�>æH=NSB�H=B�NSqrIJB�9�FGKJ>æFZK;=<=FG[�NOFG@CBp[=>�KLKJFeKJ<=9=j�P=>�q4q4Fe[�I]DGB=>�NO>�9=q4F�QRFGj�9=>�@CI^DGF
ξ® >pDGP=>�MfH=>�N�KJFe[�>�sCI^9=ILq4IJB�9=>[�I

ξ® Mï��H=NSB�H�B�NSqrIJB�9=FGKJ>�FGKï;c<=FG[�NOFG@CB�[�>=KïDGFGQRH=B�QRFGj�9=>�@CIJDGBï��_¾ÜbYJFG9=[�FGQR>�9=@CB[�>�KJKLF�NOB�@CFGq4IJB�9=> FGH=HcFGNO>�9=@C>
∆φ - Ý�Ý MìIL9 sC<=9=q4IJB=9=> [�>=Kì;=<=FG[�NOFG@CBÿ[�>�K�DGFGQRH=BQTFGj=9=>�@CILDGB=Ma�,NSILHcB�NO@CFG@CB)IL9 , ILj=<=NOF Ø _LÓ�_ / ?A?A>�NOV=FG9=[�B�KLF , IJj�<=NSF Ø _JÓ�MaH�B�?A?AIJFGQWBsCFGNO>pKJ>p?r>�j�<=>�9=@CI�DGB�9=?AIJ[=>�NOFGq4IJB�9=I�Ö

Ù4Ú
 
ÜbFtNSB�@CFGq4ILB=9=>%FGH=H=FGNS>�9=@�>

∆φ - Ý�Ý [�>�Kg[=ILNS>�@C@CB�NO>h[�IJH=>�9=[�>h;=<=FG[�NOFG@CIJDGFGQR>�9=@m>[�FGK�DGFZQTHcBð�7>�M�H=>�NSDGI�4GMk� Ñ M ¢ñ¦5~�z�� ~ ¢<£ ¡�~ Ñ ~�� M [=FZKJKLF(NOB�@CFGq4IJB�9=>,NS>�FGKJ>,[�>=K
[�ILNS>�@C@CB�NS> × DGsCN ×�Ø _�Ù Ø Ú�Ú�MfDGP=>p�eK^IL9=>�FGNS>uIL9ò�k_

Ø Ú  ∆φ - Ý�Ý ?ZIaQTFG9=@CI^>�9=>�IJ9=sC>�NSILB�NS>�F õ _ õ Ù ÷ H=>�NdDGFGQRH�I�QRFGj�9=>=@CIJDGI�?AB�@C@CB�I�Ù õó õ > × ≡ ��_ ý Ó�ø�Ù õ+ô Õ�?Aî�QRMïDGB�NSNOIJ?AH=B�9=[�>=9=@C>�FG[0<=90DGFGQTHcB�[�I¾IJ9=[�<=q®IJB�9=>QTFGj=9=>�@CILDGF Ô ô Ù ò Ú�_)80V=FGKJB�NOI)[�I ∆φ - Ý�Ý NSILH=B=NO@CFG@CI)IL9 , IJj�<=NSF Ø _JÓDGB�NONSIL?AH=B�9c[�B�9=B7FGKJKJFßQRFG?A?AI^QTF&NOB�@CFGq4IJB�9=>7FGH=HcFGNO>�9=@C>�M�H=>�NSDGP<6ßDGFGKJDGB�KJFG@mI
DGB�9ß<=9ßFG9=j=B�KyBß[�Iõ��Ó ÷ @CNOF�FG?A?A>ÞsCFGDZIJKL>ß>ßDGFZQTH=B=_Tó�FGKJKLF0>�?AH=NO>�?A?AIJB�9c>FG9=FGKLIJ@mIJDGFlFGH=H=NOB=?Z?AIJQRFG@CFl[�I

∆φ - Ý�Ý ×CØ _Ù�.�Ú�MgH=B�?A?AIJFGQRB(V=>�[�>�NS>hDGP=>(KLYJFG9=j�B�KJB[�Iö��Ó ÷ [���IJKWQRFG?A?AILQRB�>�sCsC>�@C@CB&?ZHc<=NOIJB�_ � B�QR>ßV=>=[�NO>�QRB&9=>=KWH�NSB�?A?AILQRBDGFGH=IL@CB=KLB�MR9=>�KJKJ>ß9=B�?A@CNO>ßDGB=9=[�IJqrIJB�9=IW?AH=>�NOIJQR>�9=@CFGK^I��*NOFGj�j�IJ<=9=j�>=MRFGKRH=I�kZM.�_�Ù
� ý Ù õBô Õ�?Aî�Q × Ô ô7õ _��3�5.&ò Úe>0KLYJFG?A?A>0sCFGDGIJKJ>0sCB�NSQTF)<=9ìFG9�j�B=KLB�[�IDGILNSDGFùø õ�÷ NOIJ?AH=>�@C@CB FGK�DGFGQRH=B�_�8�9�;=<=>�?A@C> DZB=9=[�IJqrIJB�9=I�KJFùNOB�@CFGq4IJB�9=>FGH=H=FGNO>�9c@C>
∆φ - Ý�Ý [�>�K�[�IJNO>�@C@CB=NO>�M [�B�V=<=@CFèFGKJKJFè[�IJ?A@CB�NS?AILB=9=>�M NOIJ?Z<cKL@mFIL9=sC>=NOIJB�NO>lF õ _ õ�õ Ø ÷ >�[d�u[�>�Kb@C<=@C@CBl@CNOFG?rDG<=NSFGU=ILKJ>dNOIJ?AH=>�@C@CBlFGIb@mILHcILDGIbNO<cQRB�NSI?AH=>�NOIJQR>�9=@CFGKJIfH=NO>=?Z>=9=@CIfI^9u;=<=>�?A@CBp@CIJH=Bp[�IfQRI^?Z<cNO>=_
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¦A§ ¨
©�ªC«p¬® h¦A§ ¨
©�ªC«p¬® h¦A§ ¨
©�ªC«p¬® h¦A§ ¨
©�ªC«p¬® h�°+* ¹ðZ
Ã�º®ÈÁ¼y²RÎLµ ÆcÃ�³O²l½R³Cµ ¿=¸³�¼L²S¼L¸¡À·É ²:¹c´
²mÂ�º�¹=¼J¸(´�µ
∆φ ÷�ø�ø µ ¹(ÎÃ�¹¥¶·µy¸�¹cº(´�µ±ù úcZ®Ã¥²:¹c´
¸ÀSÉ ²:¹®Æ=¸�À�¸a´
ºÀ�´�µ ³�º¥¼L¼J¸�³�ºoµ ¹�ÈÁÃ�¿cº³CÎJµ:»:µ:º�ÅZ³Cµ�È�¿=º
¼J¼J¸�²mÀ À·É ²SÈSÈSºnÊd»y´�µ ³�º�¶·µ�¸�¹cºa´
º�Àf»O²:Â�¿�¸�ÂÌ²:Æ
¹cº¥¼ µ�»S¸_½yÅf½

φ ûüdý:þ5ÿ Ë�*�¿=²m³�²:Â�º
¼ ³Cµ�¿cº³gµ À�������» h����ZÅn²�¼Jº�Ân¿=º�³�²S¼LÃ�³�²	� ü�
��5ÿ e:½-Ã¥¼ µ À µ ¶·¶4²S¼ µ�¹=º�Àn»S²mÀ:»S¸À�¸-¹cÃ�Â�º�³Cµ:»S¸ÈS¸�¹�¸g¹��� ü ¯� ��¯��OÅ=¹
⊥ � ¯Á h®¬������ ú8ú ü T4 ��Tp¯�������ú�� � χ ÷ � ¯ T�gd¯����"!L�#�ÈSÈ·Ã�Â�µ:²:ÂÌ¸¾»Á(=ºkÀ·É ²m¹¥Æ=¸À�¸¾¼ ³�²ÀSÉ ²SÈSÈSº�ÎÁ²S»mµ À:ºÌº�µ Àb»O²:Â�¿�¸�È:µ:² ´µ3g:h�$Ë¥±gÉ µ ¹c´µ�»OºÌ´�µc³Cµ ÎL³�²m¶Áµ�¸�¹=º�´
º�ÀcÂ�º�¶·¶4¸gµ:È·¸
¼ ³�¸�¿�¸�½�¹&% ü ¯� h�¯aºgÀ�²À:Ã�¹
Æo(=º�¶Á¶r²g´=É ¸�¹=´
²�´
ºÀ4Î²OÈS»:µ:¸�µ ¹�»:µ:´
º�¹c¼Lº ½

λ ' ü)( T®¬4 �+*�,-Ë
`�>�K�?A>�j=<=IL@CBÛDGB�9=?AIJ[�>�NS>=NO>�QRBÛ?A>�QRH=NO>Û@CNOFG?ADG<=NSFGU�ILKJ>ÛKJF�NOB=@CFGqrIJB�9=>ÛFGH=H=FGNS>�9=@C>
∆φ - Ý�Ý [�B�V=<=@CF�FGK^KLF�[=IJ?A@�BcNO?AIJB�9=>ì[�IÌ@�-�IL?A@C_�8�9�;=<=>=?Z@C>ìDGB=9=[�ILq®IJB�9=IJMÌK^YLIJ9=@C>�9=?rIJ@C�5[�>cKsCFG?ADGILB5NOIJsCKL>=?Z?AB%IL9%H=NO>=?A>�9=q4Fh[�>�KJK^Fh[�I^?A@CB�NO?AIJB�9=>,[=I�@�-¾IJ?r@Ì�h[�FG@mF([�Fh<c95?r>�j�9=FGKJ>
B�?ADGILKJK^FG9=@C> [=IßH=<=KJ?ZFGq4IJB=9=> Ø ωMßDGB�9æ<=9=F DGB�?Z@CFG9=@C>þ[�IßsCFG?A>þDGP=>þ[�ILH=>=9=[�>?AB�KLFGQR>�9=@C>�[=FGK V=FGKJB�NS>�[�>=KLKJYLFG9cj�B�KJB�[�>=K [�IJNO>�@C@CB�N·>�IJ9,?Z<cH=>�NOsCIJDGIJ>

φ ma× >=;=_ ×�Ø _Ù���YJÚDGB�9
∆φ - Ý�Ýpôfõ Ú�_�ó�<=9�;=<c>�M�KLYJFG9=j�B�KJB7FGq4IJQT<c@CFGKJ>2[=>=Ke[=ILNS>�@C@CB�NO>2IL9ß?Z<cH=>�NOsCIJDGIJ>�M�IJ9H=NO>�?A>�9cqrF)[�>�KÌDGFGQRH=B0QTFGj=9=>�@CILDGB=M¾H=<<4)>�?A?A>�NS>ìB�@C@C>�9=<=@CB0[�FGKJKJF�QRIJ?A<=NOF�[�IJNO>�@C@mF

[�>�KJKLF�DGB�?A@CFG9=@C>u[�I�sCFG?A>u[=>�K]?A>�j=9=FGKL>uB=?ZDZIJKJKLFG9=@C>=_
8:K�QR>�@CB�[�B(NOIJsCKJ>=?A?ZB=QT>�@CNSIJDGB([�>�?ADGNOI^@C@CBhsCIJ9=BhFG[(B�NOFl�l?A@CFG@CBhH=NSB�H=B�?A@CBh[�FZKg9=B=?A@CNOB
j�NO<=H=H=BìFGKLDG<=9=I�FG9=9=I�sCF � ÓÎ�Á_�8�K�QR>�@CB�[�B���>�?A@CNO>�QTFGQR>�9=@C>�?A>=QRH=KJILDZ>�>�[�IJNO>�@C@CB=_
8:9csCFG@C@CILM,KLF/QRI^?Z<cNOF*[=>�KJKJYJFG9=j�B=KLBöFGq4IJQT<c@CFZKL>

φ m [�>�K,[=IJNO>�@C@CB�NS>ö?AI,NSIJ[�<=DZ>öFGKJKJF?A>�QTHcKLIJDZ>�QWIJ?Z<cNOFh[=>�KJKJFhsCFG?A>,[�I�<=95?r>�j�9=FGKJ>�B�?ADZIJKJKLFG9=@C> ×�Ø _�Ù
��YJÚ�_-8�9=B�KJ@CNO>�M-H=>=NeKLFQTIJ?A<=NOF�[�I
φ m M�9=B�9���9=>�DG>�?A?rFGNOIJF�KJF�DGB�9=B�?ADG>�9=q4F�[�>�I�H=FGNOFGQR>�@CNOI�DGFGNOFG@C@m>�NSIL?A@CI^DGI[�>�KW?A<=U=?A@CNOFG@CBßIJ?AB�@CNOB�HcBÞ>ß[�>�KWDGNOIJ?r@CFGKLKJBßK^IL;=<cIL[=B=MRDGP=>ßIJ9=sCKJ<=>�9=q4FG9=Bß?AB�KLFGQR>�9=@C>

KLYJFGQRH=IL>�q®q4F Ñ � Yl[�>�Kl?A>=j=9=FGKL>ÛB�?ADGIJKJKJFG9=@C>úIL9 ×�Ø _�Ù���YLÚ�_�8�9=sCIJ9=>�M�j=KLIl>�sCsC>�@C@CI�?AH=<=NSI[�B�V=<=@CI�FGKJKLFu[=IJ?A@CB�NO?AIJB�9=>l[�>=Ko[=IJNO>=@C@CB�NO> × ∆φ - Ý�Ý/. õ _ õ�õ Ø ÷ Ú-?AB�9�BlFGKLQR>�9=Bl@�NS>lB�NS[�IL9cI[�Ibj=NOFG9=[�>�q4q4F�~ ¢ {sM N ~�© N ~~F¡;=<=>�KJKJIbH=NS>�?A>�9=@CIb9c>�IbQR>�@mB�[�I]DGB�9=V=>=9=qrIJB�9=FGKJI]<=@CILKJIJq4q4FG@CIbI^9FGKL@CNSIÌKJFGU�B�NOFG@CB=NOIJMÌDGP=>ì?AsCNO<=@C@CFG9=BìKJ>0H=NSB�H=NOIJ>�@C�%[�>�KJKLF�NOFG[=IJFGq4IJB�9=>ì@CNOFG?AQR>=?A?AF)[=FGK
DGNOIJ?A@CFGKJKJBpKLIJ;=<=I^[�B × FG[p>=?r>�QRH=IJB�M]DGsCN � ý DkÙ�Ù��·Ú�_â-<=>�?A@CBpQW>�@CB�[�B�MfH=>�NÂ4GMfP=FeFGKJDG<c9=IfIJ9=DGB�9=V=>�9cIL>�9=@CI�Ö

• 
ÜbYJIL9c@C>�9=?rIL@C� ×�Ø _Ù:��YJÚ,[�>�KJKLF�NSFG[�IJFGq4IJB�9=>úNOIJsCKL>=?A?AFç[�FGKJKLY^IL9c@C>�NOsCFGDGDGI^F�KJFZQTIJ9=FIL?AB�@CNSB�H=FED � Ü]`ß�¡9�B�NSQTFGKJQR>�9=@C>dQRB�KJ@CBdH=ILDGDGB=KLFG_]â-<=>�?A@CBdsCF¡?�0bDGPc>lNO<=QRB�NOI
[�B�V=<=@CI�FGKJKLFlH=NO>�?A>�9=q4F�[cI�KJ<=DG>h[cILsCsC<=?AF�H=B=?A?ZB=9=B%[�FGNS>h<=9tDGB�9=@CNOIJU�<=@CB(9=B�9
?A>�QTHcNO>p@CNOFG?rDG<=NSFGU�IJKJ>�_

• 
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∆φ
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∆φ
Cfrbrps Ìg�lH=NSB�H=B�NSqrIJB�9=FGKJ>(F�Ù®î × ξ® Ú � >�M�;c<=IL9=[=ILMn�lH=NSB�H�B�NSqrIJB�9=FGKJ>(FGK/�=¡�yE¦ N y+� ©� � [�>�K%DGFGQRH=BñFGH=H=KJILDGFZ@CB × DGs�N × Ù4_ Ø .�Ú0H=>�NÞKLF/[=>�sCIL9=IJq4ILB=9=>ñ[�I ξ® Ú�_%Õ�KDGB�9=@CNSFGNOIJB�MtKJFúNSB�@CFGq4ILB�9=>
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∆φ
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KLIJ9=>�FGNSIL_)â-<=>=?A@CYJ<=KJ@CIJQRB FG?AH=>�@C@CB NO>�9=[=>�M�IL9 V=ILFù[�I�H=NOIJ9=DGIJH=ILB�M)IJK�QR>=@mB�[�BÿIJ9
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