
���������	��
���
����������������������

�	����� � ��!�

"$#&%('*),+.-0/1)�'*2�/3-1+0)5476"�89/34:4�';-<">=?"A@B@C8�)�DFEA4G4�'*D�HB-3-?=.I5DF'J@KHL+:89/34:4:';-?">=&"A@B@C8�)�DMEA4:4�'*D�/1)*NO '*)�)�'QPRHLDSHT2�/3-3+U)�".V W

XZY
W
[]\

W
^`_

a #
b =0D9'c8�)�DFEA4:8F@BE`dUef'AVSg;hjilkcm

W
^ ionpiqg;hrm

W
XSst\ u�s�_

v ';w3D9'�8�)�DFEA4G89@BE`d0ex'AVykzilkcm
W
^ ionpi|{�m

W
[�s \tu�s}_

~>#<��HLPR-3HB-1PA';-�HT"$#5�AP?w1'r)��G@KHLPR-3HB-1PA';-3'�H a #(PRHLD�8�)�DFEA4G4�';-1'AVW
X�\l�A� g;nG� \�u.�F� nA�G� �

W
^7\ i �R� g;n�� \ i u.� g;{ � � �

W
[�\ i�g u$� g;n:� \ i u.�F�A� {G� _

w�#
W
^ �AP

W
[ a @L'r-1'*PR"`)9HL=A'AN(��'*)9-3HB-1PA';-3'r2�6"��3PR/1DF';-�476"�w1'*D9ef�AD�89-0/38*N

g



�	����� � ��! �
"$#&% -3-38�)�D$6"A@L)5' � '*+0)�2�6"�89�R@L2�"A-1';@L'*)�'*D�@BHL+?/3)98�)�D$6"A@L)�' � '*+U)*V

� \ g � { u������ 4 ^ #�m
	 \ 	���
���� _
��EA8�)�4��12 N��}V�� \ �� g � { u$� 
 \ �� g � { u$�`�0� { � mRg u������ \ � � k � N

a # ��'*D�P 6"`D�w1'*)�"A- 6":D9';8��R-�-1'*D9'�8�'*P?exDM"A4 )9HB@ "`)�ex�A)�';-38!�3"A8�)9HLP"�3'*)�476"�=1I5D9' � 4 � 8�H ex�A) a "A@B@L';-38a '*=A'*PA';@B8�';89D9'*)9-3HB-1P1N O '*DM8��R4�w3';- /1';-�w1';@BHLPA'G4G"A898�';- '*DQH�D9� =.HB@ ef�A) a "A@B@B';-38��3"A89)9HLP"�1'*) a @BH$#
g u 4 � 8c'*)�)�'*D�8�)9E`)�'*)*N&% D�4G"A898�';-38'��"A8�)9HLP"�1'*)�@KHL+ ef�A) a "A@B@L';-�8r=0HK@�ex�A) a "A@K@L';-38'�3"A89)9HLP"�1'*)c=1I5D9'/1ef�ADF"A-3w3D9'*)G@BHL+ Y g u 4 � 8*N)( "A898�';-38 �3"A8�)9HBP"�1'*)?476" w1'*D9ef�AD?@BHBPAPA' 4:HBw3):H�4�';@B@B�R4ow3HB8F8�' )��
=A'*DFw�HL';-1'+*3"A@L)98R6" � 4 � 8*N, �AD:6"QD9'*PR-3'J/3)(ef�A)�';-38-�3"A8�)9HBP"�1'*)(e E`D�8�)9E`)�'*) a DF/3+A'*D,=.H a 6"Aw1' a '*= "`DFHK-1P}">= a '*=A'*PA';@B8�';894:';-1PRw1'
�AP a '*=`"`DFHB-1P�">= 4�'*+ "A-�HB8�+G';-3'*D9PRH V

. '*=A'*PA';@B8�';894:';-1PRw1'AV0/&132 Y�4 1+5 \tu Y�4 1765
� HB-1'*)9HK8�+:';-1'*D9PRH V gh /&1 ^2 Y g

h 4 1 ^5 \tu]Y g
h 4 1765 ^ �

w1'*D01 65 '*D,ex�A)�';-380�3"A8�)9HBP"�1'*)('*)�)�'*D�8�)9E`)�'*)*N8%�@BHB4GHB-1'*D9'*Dy=.H�e E`DF8�)81 65 *0e N '*+08*Ny=A';wZ6"Q4}/3@B)9HL2�@BHB89'*D9'e E`DF8�)�'�@KHLPR-3HB-1P�4�';w&1 65 �AP?w3'*D9'*)�)�'*DS)�D9'*+0+A'�efDF"�"A-3w1DF'c@BHLPR-3HB-3PQ4Q/3@L)9HL2�@BHB8�'*D9),4�';w h�*3e 6"`DS=.H V
1765 \ /&1 ^2 Y�4 1 ^5/&192 Y�4 1"5

% -3-389"`)�)SH efE`DF89)�'�@BHLPR-3HK-1P}�AP?@BEA8�)S4��12&1 5 V
1 5 \ �:4 / i;/ ^ #<1 ^2

h3/ 4 1 2 \ g
h � g i /4 #<1 2>= g

h 1 2 \ � 4 � 8 _
~>#@?�D9� a @L';4�'*)S@KEA8�';8�=A';w ';-3'*D9PRH a '*)�DF"`+0)9-3HB-1P1V

g
h /&1 ^ \BA"C D 1 \

E h A"C/ _
% -3-389"`)�)Sw3'c�A2323PRHL)�)�'r=A'*DMw3HL'*DSPRHLD�ef�AD�';@B'*+U)�D9�R-3'*)*VF1 \ �0� � � mRg u+G 4 � 8;N� ?�D9� a @L';4�'*)(+ "A-G�APR8R6"Q@BEA8�';8(=A';w�6"Q8�)9"`D9)�'�4:';w a '*=A'*PA';@B8�';8F@BHLPR-3HB-3PA';-1'+*$4�';-?w3" a @KHLD a '*D9'*PR-3HB-H#PA';-1'}4�'*DS+A�R4�2�@KHB8�'*D9)*N #

w�# , HLPR/1DF';-�=0HK8�'*D�+JI�';@L+A';- 4:';w "A@B@L'r+0D9'*ef)�'*D�HB-3-1)�'*PR-3'*)*N

x

y

mg

T

F=    Nµ

N θ  =30o ��'*D<'*D<�APR8R6"Z= "A@BPA)?'*)<+A�0�ADFw3HB-3"`)989d08�)�';4 N , �AD "`)
+JI�';@L+A';-�8�+`"A@T=1I5D9'rHKI�"A4G-�D9'*)�)9@BHB-9I '*) a '*=A'*PA';@B8�'c476"
89/34:4�';-<">=&"A@B@B'�d0)�D9'J+0D9'*ex)�'*D�=.I5DF'J@KHL+:-U/�@B@ � v 'ML-#)��R-38<g`N�@L�>=3#MN O '*)�)�'�'*D��1� =A';w12C�U';-1PA'*)�=A';w �A232N#
PR";=A';-TN , �AD!�U=A'*D�+0DF"`ef)�+A�R4�2C�R-1';-$)�e 6"`DS=.H V
O VQP Y � 89HB--R \ /@S �)T VQUVP \ ��~ �R8�R _

��EA8�)�4��12 N�� VW� \ � UX/@S1# �H� ~ �R8�R Y Uc89HB-YRU# \ g �0� { v _
h



' # s "`DF4:'�PRHL)�)�)9HB@THB8�';-�'*D�@BHL+&= "`DM4�'c)9"`)�)�exDF"�=`"A-3-1'*)*NJg�@KHL)�'*DS=`"A-3-�'*D}g�+UP � =0H D9'*PR-1'*D!�3'*D�"A@B@L')�';4�2C'*DF"`)9/3D9'*D�H����*#MV
/�m �����	� m g;n Y�

� Y���������� m � g u i u #�# \ gr+UP�m ���������X� h u iog u # D / \ u.� g u g�+0P _

eM# , HLPR/1DF';-�=0HB89'*D'�$=A�ADFw�"A-7@Ld.898�)�D$6"A@L';-�P 6"`D}exDF"�@BdU+0)9"H* P�I ';-3-3�R4 = "A-3-���"`)�';- �AP -1';w )9HK@ a /3-3-1';-
">= a "A898�';-1PA'*)*N

x

x

1,5m

1,2 m

4 m

θ

θ

total

2

1

R X \ "`DF~ )9"A-�� g �F�g � h�� \ � g � _
D R ^]\ "`DF~*89HB- ��� X� ^ 8FHB--R X � \ "`DF~*89HB- � g �9uAug �F�A� 89HB-rg � � \ � { � _

��=089)9"A-3w1';- T @B"A-1PR8 a /�-3-1';-<efDF"�2�/3-1+0)�'*)S@L�.w3w1D9'*)�)�/3-�w1'*DSw1'*D�@Ld.8�'*)�)�D9' � '*DS=`"A-3-���"`)�';- '*D;V
T \ � k �9u 4G#U)9"A-�R ^]\ � k �9u 4&#U)9"A- � { � \ h � �G4 _
T�� � � � � \ g �F� 4 Y T \ g �F� 4 Y h � ��4 \ k � kG4 _

�



�	����� �y��! �
"$#

P � P�� \ � ��� � D � \ @K- � P�� � P # ��� \ @B- � g uAu$� g># �H� @B-rh ��� X
	 ^ #
\ k � {.g�m$g u G 8 \t�A�0� k&w3"`PA'*D _

a # O �R8�' ��� d1# \ ';-3'*D9PRH1w1'*2C�R-1'*D9) � 4:"A8989' ��
�� +UPU# \ "A-$)9"A@B@�w1';89HB-U)�'*PADF"A8�I��R-1'*D 23D>N +0P�mA';-1'*D9PRH23D�w1';89HB-U)�'*PADF"A8�I��R- HC' s m � g � {rmRg u � X�� 
K� ' s #%�)�)�'*DF8��R4 %<#Fg � g�8FE`+A'*D�)9HB@C'*) a ';8�)�';4})S�AD9PR"A-V*3�APG4�'*DS';-�- �A��� '*D�w3';89HB-U)�'*PAD9'*D9)SH @BE`2C'*)
">= � k�w�"`PA'*DJ*�+ "A-�';- "A-U)9" "`)Q"A@B@L'&w1':DF"Aw3HB�R"`+U)9HL=A'&-U/3+0@BHKw1';-1':w1';89HK-$)�'*PAD9'*DF'*D}H�89+JI��R@BwH#a DM/38�+0+JI�'*D9)�';@L';-TN
	 \ P � m �>D P \ P � \��1���z\|� k m g u � G � � � �AnCm g u ��� +UP � X \|�0� k3g1m g u X [ +UP � X
%(-1'*D9PRH w1'*2C�R-1'*DF),2�D�w1';89HB-U)�'*PADF"A8�I��R- ��� #MV
� 2 ������� � \ � 2 ��� �`� N�?�6":PADF/3-�- ";= ex�ADF89+JI�';@B@BHLP:��%! *�"A-$)9"A8Jw1'*)J"`)�g uAu � ">= � # ';-1'*DFPRHL';-
�AP �`u � ";=#" # ';-1'*D9PRHL';- w3'*2��R-3'*D9';8SHT8�+�I �R@Kw a DF/389+U+�I '*DF)�';@L';-TN

� \ � g �`� m u.�F�R� mRg u G Y u.�F�A� m$g u G m u.�F�`u #�' s \ �0� { � m$g u�$ ' sQ_
O �R89' \ �0� k3g�mRg u X [ +UP � X m �0� { � m$g u�$ ' s m$g � {Jm$g u � X�� 
K� ' s \ g � �A�&% h � d _

~>#@% � '*+0)9HL=Gw1�R89' \ � a 89�AD a '*D9)(w1�R89'�m.8�)�D$6"A@BHB-3PR8�=A'*+U)�e "`+0)��AD �('*) #SmU�AD9PR"A-U=A'*+0)�ef"`+0)��AD �('*+ #MN, �AD � �AP," '*D�8�)�D$6"A@BHB-1PR8�=A'*+0)�e "`+U)��AD9';- g`N.-�D9PR"A-U=A'*+U)�e "`+U)��ADF';- ef�ADS8�+JI��R@Bw a DF/38�+0+JI�'*D9)�';@L';-
'*D��A2323PRHL)�)SHC�A232�PR";=A';-X* ' + \tu.�9uR� N

% � '*+0)9HL=<w1�R8�' \ h�/ O mUg5m u.�9uR��\ u.� g100= \ g uAu 420.= _

k


