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<t\_^_gb_
Hl^Z\gZ� jyaZg_lh� gZ� ebklh\b� f_lZeb� _� klZgZeh� hkgh\ghlh� ijbeh`_gb_� gZ� eZa_jbl_� \

h[jZ[hl\ZsZlZ� ijhfbre_ghkl� ����� KqblZ� k_�� q_� hs_� dtf� ����]�� \� k\_lZ� kZ� bgklZebjZgb
ijb[ebabl_egh��������kbkl_fb�aZ�eZa_jgh�jyaZg_�gZ�h[sZ�klhcghkl�hl�����fej^��^heZjZ�

;ebah� iheh\bgZlZ� hl� lh\Z� h[hjm^\Zg_� _� bgklZebjZgh� \� balhqgZ� :aby� �\de�� Yihgby��
hklZgZeZlZ�qZkl���ij_bfms_kl\_gh�\�?\jhiZ�b�k_\_jgZ�:f_jbdZ��

H[ahjtl�gZ�k\_lh\gbyl�eZa_j_g�iZaZj�����aZ�����]���ihl\tj`^Z\Z�l_g^_gpbylZ�aZ�klZ[be_g
jtkl�\�baihea\Zg_lh�gZ�bg^mkljbZegbl_�eZa_jb�aZ�h[jZ[hldZ�gZ�fZl_jbZeb�

DZd\h�_�eZa_jtl�����
L_jfbgtl� E:A?J� _� Z[j_\bZlmjZ�� ktklZ\_gZ� hl� itj\bl_� [md\b� gZ� ^mfbl_� \t\� njZaZlZ

�mkbe\Zg_�gZ�k\_lebgZlZ�qj_a�ijbgm^bl_egh�baetq\Zg_���gZ�Zg]ebckdb�_abd��DFURQ\P�LASER

stands for Light Amplification Stimulated Emission Radiation).

DZd\h�ij_^klZ\ey\Z�eZa_jghlh�jyaZg_�
EZa_jbl_�aZ�jyaZg_�kZ�dhgkljmbjZgb�^Z�dhgp_gljbjZl�]heyfh�dhebq_kl\h�_g_j]by�\�fZedh�

^h[j_� hnhjf_gh� i_lgh�� Lbibqgbyl� ^bZf_ltj� gZ� lh\Z� i_lgh� _� hl� ihjy^tdZ� gZ� klhlbpb
fbdjhgb��LhiebggZlZ�_g_j]by��kta^Z^_gZ�hl�eZa_jZ��klhiy\Z�beb�baiZjy\Z�fZl_jbZebl_�\�lZab
fZedZ�ahgZ��Z�qj_a�ih^Z\Zg_�\�ahgZlZ�gZ�jZ[hl_g�]Za� �dbkehjh^�Zahl��KH��b�^j���baiZj_gbyl
fZl_jbZe�k_�ba^mo\Z�ba\tg�ijhj_aZ�

?g_j]bylZ� gZ� etqZ� k_� ih^Z\Z� lhqgh� dt^_lh� _� g_h[oh^bfh�� k� dh_lh� k_� fbgbfbabjZ
lhiebgghlh�\ta^_ckl\b_�ba\tg�ahgZlZ�gZ�jyaZg_�



Ij_^bfkl\Z�b�g_^hklZltpb�gZ�eZa_jghlh�jyaZg_�
EZa_jghlh� jyaZg_� _� h[bdgh\_gh� k�ih�\bkhdZ� kdhjhkl� \� kjZ\g_gb_� k� \h^hkljmcghlh�� � ijb

_^gZd\b�fZl_jbZeb�b�^_[_ebgb��EZa_jghlh�jyaZg_�ij_^ba\bd\Z�ihy\y\Zg_lh�gZ��]jZ^�ih�kj_aZ�
dh_lh�fh`_�^Z�[t^_�g_`_eZl_egh�ijb�gydhb�ijbeh`_gby�

DZd\b�kZ�h]jZgbq_gbylZ�ijb�eZa_jghlh�jyaZg_�
Fgh]h�ieZklfZkb�ijb�eZa_jgh�jyaZg_�k_�klZiyl�b�hl^_eyl�lhdkbqgb�]Zah\_��dhblh�ljy[\Z�^Z

k_�\_glbebjZl�\�kthl\_lkl\b_�k�^_ckl\Zsbl_�ghjfZlb\b��EZa_jbl_�kZ�g_ih^oh^ysb�aZ�jyaZg_
gZ�^_[_eb�b�kbegh�hljZay\Zsb�k\_lebgZlZ�fZl_jbZeb��dZlh�Zemfbgbc�b�f_^��DjbklZeb��kltdeh
b� ^jm]b� ijhajZqgb� fZl_jbZeb� kZ� ktsh� g_ih^oh^ysb� aZ� eZa_jgh� jyaZg_�� <� l_ab� kemqZb
\h^hkljmcghlh�jyaZg_�_�Zel_jgZlb\gh�j_r_gb_�

Itj\hlh� bg^mkljbZegh� ijbeh`_gb_� � gZ� KH�� eZa_jbl_� _� [beh� ijhjya\Zg_lh� gZ
ri_jieZlh\bl_�hkgh\b�gZ�sZgpbl_�\�hiZdh\tqgZlZ�bg^mkljby������Hl�lh\Z�jZggh�ijbeh`_gb_
ij_a�����]���lZab�l_ogheh]by�k_�_�jZa\beZ�ba\tgj_^gh�fgh]h�b�k_]Z�eZa_jbl_�k_�baihea\Zl�k
]heyf� bdhghfbq_kdb� b� l_ogbq_kdb� mki_o� � aZ� jyaZg_� gZ� ihqlb� \kbqdb� fZl_jbZeb�� ;_]ebyl
ij_]e_^� gZ� ^hkltigZlZ� ebl_jZlmjZ� ihdZa\Z� _^bg� h]jhf_g� ki_dltj� hl� ijbeh`_gby�� hl
ijh[b\Zg_lh�gZ�[_[_rdbl_�[b[_jhgb�^h�bajya\Zg_lh� gZ� kmi_jkieZ\bl_� \� Z_jhdhkfbq_kdZlZ
ijhfbre_ghkl�

Ijhp_ktl� gZ� eZa_jghlh� jyaZg_� bfZ� j_^� ij_bfms_kl\Z� \� kjZ\g_gb_� k� dhgdmj_glgbl_
l_ogheh]bb��dhblh�h[ykgy\Zl�jZkl_`Z�gZ�lhab�hljZkte�

���Lh\Z�_�[_adhglZdl_g�ijhp_k��dh_lh�hagZqZ\Z��q_�fZl_jbZetl� ljy[\Z� kZfh�^Z�[t^_�e_dh
aZdj_i_g�beb�ijhklh�ihabpbhgbjZg�ih^� etqZ��=t\dZ\b�b� dj_odb�fZl_jbZeb�fh]Zl�^Z�[t^Zl
jyaZgb� k� \bkhdZ� ij_pbaghkl�� [_a� jbkd� aZ� jZajmrZ\Zg_�� dh_lh� h[bdgh\_gh� klZ\Z� ijb
f_oZgbqgbl_�f_lh^b�gZ�jyaZg_�

���RbjhqbgZlZ� gZ� kj_aZ� _� ba\tgj_^gh� fZedZ� �h[bdgh\_gh� f_`^m� ���� b� ���ff�� b� fgh]h
^_lZceb� fh]Zl� ^Z� [t^Zl� ijhba\_^_gb� [_a� h]jZgbq_gby� aZ� fbgbfZegb� \tlj_rgb� jZ^bmkb�
dZd\blh�kts_kl\m\Zl�ijb�nj_ah\Zg_lh�b�ijb�^jm]b�ih^h[gb�f_oZgbqgb�ijhp_kb�

���Ijhp_ktl�_�gZitegh�PIM�dhgljhebjZg��Lh\Z��ktq_lZgh�k�ebikZlZ�gZ�g_h[oh^bfhkl�hl
kf_gy_fb�ijbkihkh[e_gby��iha\hey\Z�aZ�k_dmg^b�^Z�k_�ij_fbg_�hl�jyaZg_�gZ�^_lZce� Ä:´�hl
f_lZe�dtf�jyaZg_�gZ�^_lZce�Ä;´�hl�ieZklfZkZ�

���<tij_db�q_�eZa_jghlh�jyaZg_�_� l_jfbq_g�ijhp_k��j_ZegZlZ� ahgZ�gZ�gZ]jy\Zg_� _�fgh]h
fZedZ� b� ih�]heyfZlZ� qZkl� hl� gZ]j_lby�fZl_jbZe� k_� hlkljZgy\Z� \� ijhp_kZ� gZ� jyaZg_lh��?lh
aZsh�lhiebgZlZ��\t\_^_gZ�\�h[_fZ�gZ�fZl_jbZeZ��_�fbgbfZegZ��aZk_]gZlbl_�hl�lhiebgZlZ�ahgb
fbgbfZegb��Z�lhiebggbl_�^_nhjfZpbb�kZ�ihqlb�badexq_gb�

���EZa_jghlh�jyaZg_�_�k�ih�\bkhdZ�kdhjhkl�\�kjZ\g_gb_�k�^jm]bl_�f_lh^b�aZ�h[jZ[hl\Zg_�ih
dhglmj��GZijbf_j��lbibqgbyl������<l��eZa_j�j_`_���ff�q_jgZ�klhfZgZ�ktk�kdhjhkl���f�fbg��Z
��ff�Zdjbeh\�ebkl���ktk�kdhjhkl����f�fbg�

���<�[herbgkl\hlh�hl�kemqZbl_� �\�l�q��]hjgbl_�ijbf_jb���hljyaZgbl_�^_lZceb�fh]Zl�^Z�k_
baihea\Zl�\_^gZ]Z��[_a�gbdZd\b�ihqbkl\Zsb�hi_jZpbb�

7��Ijbktsby� gZ� ijhp_kZ� PIM�dhgljhe�� l_kgbl_� kj_ah\_� b� ebikZlZ� gZ� f_oZgbqgb� kbeb
\tjom�ebklZ�iha\hey\Z�fZdkbfZegh�^h[eb`Z\Zg_�gZ�bajya\Zgbl_�^_lZceb�_^bg�^h�^jm]�� l�_�
fbgbfbabjZg_�gZ�hliZ^tdZ�hl�jyaZg_lh�

���<tij_db�q_�dZiblZegbl_�jZaoh^b��aZ�eZa_jgZ�fZrbgZ�aZ�jyaZg_�kZ�kts_kl\_gb��l_dmsbl_
jZaoh^b� kZ� h[bdgh\_gh� fgh]h� gbkdb�� Kts_kl\m\Zl� fgh]h� kemqZb� \� bg^mkljbylZ�� dh]Zlh
]he_fb�eZa_jgb�bgklZeZpbb�kZ�k_�hldmim\Zeb�\�l_q_gb_�gZ�_^gZ�]h^bgZ�

��� Ijhp_ktl� _� badexqbl_egh� lbo� \� kjZ\g_gb_� k� dhgdmj_glgbl_� l_ogheh]bb�� dh_lh
ih^h[jy\Z�jZ[hlgZlZ�kj_^Z�b�ih\brZ\Z�_n_dlb\ghkllZ�gZ�i_jkhgZeZ�

���� EZa_jgbl_� fZrbgb� kZ� g_kjZ\gbfh� ih�[_ahiZkgb� \� _dkiehZlZpby� \� kjZ\g_gb_� k
f_oZgbqgbl_�bf�ZgZehab�



Hkgh\b�gZ�l_ogheh]bqgby�ijhp_k
;Zah\byl� f_oZgbatf� gZ� eZa_jghlh� jyaZg_� _� ba\tgj_^gh� ijhkl� b� fh`_� ^Z� k_� k\_^_� ^h

ke_^ghlh�
Z��EZa_jtl�]_g_jbjZ�\bkhdh�bgl_gab\_g�etq�bgnjZq_j\_gZ�k\_lebgZ�
[��K�ihfhslZ�gZ�e_sb��lhab�etq�k_�nhdmkbjZ�\tjom�ih\tjoghkllZ�gZ�^_lZceZ�
\��NhdmkbjZgbyl� etq� gZ]jy\Z�fZl_jbZeZ� b� h[jZam\Z� kbegh� ehdZebabjZgZ� jZalhi_gZ� ahgZ

�h[bdgh\_gh�k�^bZf_ltj�ih^�����ff��ij_a�pyeZlZ�^_[_ebgZ�gZ�ebklZ�
]�� JZalhi_gbyl� fZl_jbZe� k_� hlkljZgy\Z� hl� ahgZlZ� k� ihfhslZ� gZ� ]Zah\Z� kljmy� k� \bkhdh

gZey]Zg_�� ^_ckl\ZsZ� dhZdkbZegh� k� eZa_jgby� etq�� Ijb� gydhb� fZl_jbZeb� lhab� ]Za� fh`_� ^Z
mkdhjb�ijhp_kZ�gZ�jyaZg_��baitegy\Zcdb�g_�kZfh�nbabq_kdb��gh�b�obfbq_kdb�nmgdpbb��LZdZ
gZijbf_j��klhfZgZlZ�k_�j_`_�ktk�kljmy�hl�qbkl�dbkehjh^��ijb�dh_lh�\ta[m^_gZlZ�hl�eZa_jgZlZ
lhiebgZ� j_Zdpby� gZ� hdbkey\Zg_� ]_g_jbjZ� k\hy� kh[kl\_gZ� lhiebgZ� b� k� lh\Z� kts_kl\_gh
ih^h[jy\Z�_n_dlb\ghkllZ�gZ�ijhp_kZ�

^�� �LZab�ehdZebabjZgZ�ahgZ�hl�hlkljZgy\Zg�fZl_jbZe�k_�^\b`b�gZij_qgh�gZ�ih\tjoghkllZ
gZ� ebklZ�� dh_lh� ]_g_jbjZ� jyaZg_lh�� >\b`_gb_lh� k_� ihklb]Z� � k� ijb^\b`\Zg_� gZ� eZa_jghlh
i_lgh� qj_a� mijZ\ey_fb� h]e_^ZeZ� beb� qj_a� f_oZgbq_kdh� ^\b`_gb_� gZ� ebklZ� ihkj_^kl\hf
mijZ\ey_fZ�^\m�dhhj^bgZlgZ� jZ[hlgZ�fZkZ��<tafh`gb� kZ� b� ob[jb^gb� ko_fb�� ijb� dhblh� ih
_^gZlZ�hk�k_�ijb^\b`\Z�eZa_jghlh�i_lgh��Z�ih�^jm]ZlZ�fZl_jbZeZ�

EZa_jghlh� jyaZg_� gZ� f_lZebl_� ���� b
ih\_q_lh�hl�^jm]bl_�fZl_jbZeb�k_�ba\tjr\Z
ih�^\Z�ih^h[gb�f_lh^Z��Itj\byl�±�lhiebggh
jyaZg_�ktk�kihfZ]Zl_e_g� ]Za� ±�ij_^klZ\ey\Z
dhgp_gljbjZg_� gZ� k\_lebgZlZ� hl� eZa_jZ
\tjom� ih\tjoghkllZ�� lZdZ� q_�fZl_jbZetl� ^Z
k_� klhib��Klhi_gbyl�fZl_jbZe� ke_^� lh\Z� k_
hlkljZgy\Z� hl� ijhlbqZsbyl� ih^� \bkhdh
gZey]Zg_� ]Za�� <lhjbyl� f_lh^� ±� j_Zdlb\gh
jyaZg_� ktk� kihfZ]Zl_e_g� ]Za� ±� _� ktsbyl�� k
_^gZ� jZaebdZ�� kihfZ]Zl_egbyl� ]Za
\aZbfh^_ckl\Z� obfbq_kdb� k� fZl_jbZeZ� b
h[_ai_qZ\Z� ih\_q_� _g_j]by� aZ� ijhp_kZ�
Lbibqghlh�jZaiheh`_gb_�gZ�h[hjm^\Zg_lh�_
ihdZaZgh�gZ�Nb]���

EZa_jgbyl� etq�� gZkhq_g� \_jlbdZegh
gZ^hem� gZ� q_jl_`Z�� k_� nhdmkbjZ� hl� e_sZlZ
\tjom� ih\tjoghkllZ� gZ� jZajya\Zgby
fZl_jbZe�� IjhkljZgkl\hlh� f_`^m� e_sZlZ� b
fZl_jbZeZ�_�aZl\hj_gh�hl�dZf_jZ��\�dhylh�k_
kta^Z\Z� gZey]Zg_� hl� kihfZ]Zl_egby� ]Za�
baebaZs� ij_a� ^xaZlZ� dtf� ih\tjoghkllZ� gZ
fZl_jbZeZ�� Lh\Z� jZaiheh`_gb_� ihgydh]Z� k_
gZjbqZ�ÄdhZdkbZegZ�]Zah\h�kljmcgZ�j_`_sZ�^xaZ´�

<Z`gbl_�oZjZdl_jbklbdb�gZ�lhab�ijhp_k�kZ�
��F_lZebl_�k_�klZiyl��g_�k_�baiZjy\Zl��Lh\Z�hagZqZ\Z��q_�eZa_jghlh�jyaZg_�jZ[hlb�^h[j_

kZfh�dh]Zlh�etqtl�ij_fbgZ\Z�gZitegh�ij_a�fZl_jbZeZ��lZdZ�q_�klhi_gbyl�fZl_jbZe�^Z�[t^_
ba\_^_g�hl�ijhj_aZ��Lh\Z�hagZqZ\Z�ktsh�lZdZ��q_�ijhp_ktl�ij_^iheZ]Z�h[jZam\Zg_lh�gZ�]jZ^�±
ihe_i\Zg_�gZ�klhi_g�f_lZe�\tjom�^_lZceZ�



��F_lZetl� k_� hlkljZgy\Z� hl� ]ZaZ�� g_� hl� eZa_jZ�� EZa_jtl� kem`b� kZfh� dZlh� balhqgbd� gZ
lhiebgZ��dhylh�klZiy�f_lZeZ��Ih\_q_lh�hl�\_ebqbgbl_��\eby_sb�\tjom�ijhp_kZ�gZ�jyaZg_lh�
kZ�k\tjaZgb�g_�k�eZa_jZ��Z�k�]Zah\by�ihlhd�

Ij_^gbyl�jt[�gZ�kj_aZ�_�e_dh�hldehg_g�hl�\_jlbdZeZ��Lh\Z�hagZqZ\Z��q_�ijhp_ktl��_�fgh]h
qm\kl\bl_e_g� dtf� iheyjbaZpbylZ� gZ� eZa_jZ� b� q_� Zdh�fZl_jbZetl� klZg_�fgh]h� ^_[_e�� etqtl
gyfZ�^Z�^hklb]Z�^hegby�jt[�gZ�kj_aZ�
Hkgh\gb�l_ogheh]bqgb�iZjZf_ljb

Hkgh\gbl_�iZjZf_ljb��hij_^_eysb�l_ogheh]bqgby�ijhp_k�gZ�eZa_jgZlZ�h[jZ[hldZ�gZ
fZl_jbZebl_�kZ�dZdlh�ke_^\Z�

1. <b^� gZ� l_ogheh]bqgby� ijhp_k� �jyaZg_�
aZ\Zjy\Zg_��aZdZey\Zg_��
2. Lbi�gZ�h[jZ[hl\Zgby�fZl_jbZe�
3. Nhdmkgh� jZaklhygb_� gZ� e_sZlZ� \
hilbqgZlZ�l_ogheh]bqgZ�]eZ\Z��ff�
4. Hi_jZlb\gZ�fhsghkl�gZ�eZa_jgby�etq��:�
5. Ebg_cgZ�kdhjhkl�gZ�h[jZ[hldZlZ��f�fbg�
6. <b^�b�gZey]Zg_�gZ�l_ogheh]bqgby�]Za��Zlf�
7. Iheh`_gb_� gZ� nhdmkZ� kijyfh
ih\tjoghkllZ�gZ�h[jZ[hl\Zgby�fZl_jbZe�

• ³ihlZiyg_´� ∆f� �jZaklhygb_� ih\tjoghkl�
nhdmk���ff

• "∆����jZaklhygb_�^xaZ�ih\tjoghkl��ff�

<tij_db�q_�KH�� eZa_jbl_� kZ� kihkh[gb�^Z� ]_g_jbjZl� etq� k�ba\tgj_^gh� ]heyfZ� lhiebggZ
ietlghkl�� g_� _� dhj_dlgh� ^Z� k_� l\tj^b�� q_� l_� fh]Zl� ^Z� baiZjy\Zl� b� j_`Zl� \kbqdb� ihagZlb
fZl_jbZeb� ����� <k_db� fZl_jbZe� bfZ� k\hb� mgbdZegb� dZq_kl\Z� ih� hlghr_gb_� k\_lebggh
\ta^_ckl\b_�b�g_�\kbqdb�hl�lyo�ih^oh`^Zl�gZ�_n_dlZ�gZ�KH��eZa_jbl_��?lh�aZsh�\tijhktl�aZ
p_e_kth[jZaghkllZ�hl�baihea\Zg_lh�gZ�eZa_jZ�aZ�jyaZg_�gZ�^Z^_g�fZl_jbZe�k_�k\_`^Z�]eZ\gh
^h� kihkh[ghkllZ� fm� ^Z� ih]etsZ� � ^h[Z\_gZlZ� _g_j]by�� Lh\Z� \aZbfh^_ckl\b_� aZ\bkb� hl� ljb
dexqh\b�nZdlhjZ��
- ktklhygb_lh�gZ�ih\tjoghkllZ�±�dhedh�^h[j_�ih�ijbgpbi�ih]etsZ�_g_j]by
- k\hckl\ZlZ� gZ� lhiebggby� ihlhd� ±� g_]h\bl_� dh_nbpb_glb� gZ� lhiebggZ� ^bnmaby� � b

ijh\h^bfhkl
- babkd\ZgbylZ�dtf��lhiebgZlZ��g_h[oh^bfZ�aZ�ijhfygZlZ�gZ�nZaZlZ�gZ�fZl_jbZeZ�±

dhebq_kl\hlh�lhiebgZ��g_h[oh^bfh�^Z�ijhf_gb�nZaZlZ��ki_pbnbqgZlZ�lhiebgZ�b�lhiebgZ
gZ�baiZjy\Zg_�
Ke_^\ZsZlZ�bgnhjfZpby�_�ij_^gZagZq_gZ�^Z�^Z^_�h[sZ�ij_^klZ\Z�aZ�hkgh\gbl_��dZl_]hjbb

fZl_jbZeb�bfZcdb�ij_^�\b^�l_ab�nZdlhjb�



G_f_lZeb
Ih� ijbgpbi� g_f_lZebl_� Z[khj[bjZl� ^h[j_� bgnjZq_j\_gZlZ� _g_j]by� dZlh� lZab� gZ� KH�

eZa_jbl_�Ktsh� lZdZ� l_� kZ� ih� ijbgpbi� ehrb� ijh\h^gbpb� gZ� lhiebgZ� b� bfZl� kjZ\gbl_egh
gbkdb� l_fi_jZlmjb� gZ� lhi_g_��?lh� aZsh� _g_j]bylZ� gZ�nhdmkbjZgby� etq� ihqlb� gZitegh� k_
ij_gZky�\�i_lghlh�\�fZl_jbZeZ�b�]ZjZglbjZgh�s_�baiZjb�hl\hj�\�g_]h�

IeZklfZkb��ihebf_jb�
EZa_jbl_�kZ�gZf_jbeb�ijbeh`_gb_�  \�fgh]h�fZrbggb�hi_jZpbb�\tjom�ieZklfZkb�ihjZ^b

kihkh[ghkllZ�kb�^Z�j_`Zl�^_lZceb�ktk�keh`gZ�]_hf_ljby�ijb�\bkhdb�kdhjhklb�[_a�dhglZdl�k
fZl_jbZeZ��Ltc�dZlh�eZa_jZ�_�_^bg�bgl_gab\_g�balhqgbd�gZ�lhiebgZ���lhc�baihea\Z�_g_j]bylZ
kb�aZ�^Z�baiZjb�\jtadbl_�b�^Z�jZajmrb�ihebf_jgbl_�\_jb]b�gZ�fZl_jbZeZ�

L_jfh�ieZklfZkbl_� k� hlghkbl_egh� gbkdb� l_fi_jZlmjb� gZ� lhi_g_�� h[bdgh\_gh� ihdZa\Zl
qbklb� kj_ah\_� k� ihebjZgb� hl� ieZftdZ� jt[h\_�� dZlh� j_amelZl� hl� ih\lhjgh� \l\tj^_gZlZ
klhibedZ��Qj_a�mijZ\e_gb_lh�gZ�ijhp_kZ�fh`_�^Z�k_�ihklb]g_�hlktkl\b_lh�beb�fbgbfbabjZg_
gZebqb_lh�gZ�[Zehgq_lZ�beb�]jZiZ\bgb�gZ�h[jZlgZlZ�kljZgZ�gZ�kj_aZ�

>hdhedhlh� ba^jt`eb\hkllZ� gZ� ihebf_jbl_� gZ� hitg� gZjZkl\Z� lh\Z� bfZ� dhj_eZpby� � k
gZjZkl\Zg_lh� gZ� ba]ZjygbylZ� ih� ijhl_`_gb_lh� gZ� kjyaZ�� Ih�]heyfZlZ� bgl_gab\ghkl� gZ
_g_j]bylZ�aZ�_^bgbpZ�\j_f_�g_h[oh^bfZ�aZ�ij_dtk\Zg_�gZ�ih�a^jZ\bl_�\_jb]b�\h^b�^h�ihy\ZlZ
gZ�ba]Zjygby��Ijb_feb\b�j_amelZlb�k_�ihemqZ\Zl�k�iheb_kl_jb�b�iheb�dZj[hgZlb��^hdhedhlh
lZf�h[bdgh\_gh�bfZ�kehc�hl�^_dhfihabjZg�fZl_jbZe�ih�ijh^te`_gb_lh�gZ�kj_aZ�hl�n_gheb�
ihebZfb^b�b�I<O�

DZlh�ij_^mij_`^_gb_�±�ijb�jyaZg_lh�gZ�gydhb�ihebf_jb��dZlh�emkZcl�b�I<O���k_�ihy\y\Zl
\�j_amelZl�gZ�]hj_g_lh�ihl_gpbZegh�hiZkgb�b�beb�dhjhabhggb�]Zah\_��dhblh�ljy[\Z�^Z�[t^Zl
hl\_^_gb�b�nbeljbjZgb�ih�ih^oh^ys�gZqbg�

Dhfihablb
Gh\bl_� e_db� \eZdg_klh�mkbe_gb� ihebf_jb� kZ� ljm^gb� aZ� h[jZ[hldZ� k� dhg\_g�pbhgZegbl_

j_`_sb�fZrbgb�Lh\Z�^h\_^_�^h�fgh]h�ijbeh`_gby�gZ�g_�dhglZdlgbl_�j_`_sb�\tafh`ghklb
gZ� eZa_jZ�� GZc�\_q_� ijb� keh_klbl_� eZfbgbjZgb� iehkdhklb�� ltgdb� kltde_gh�\eZdg_klb
bfij_]gbjZgb�ebklb�k�^_[_ebgZ�^h�����ff�fh]Zl�^Z�[t^Zl�hdjZcq\Zgb�beb�nhjfZlbjZgb�ktk
kdhjhkl�gZ^����f�fbg��[_a�aZe_iyg_�ke_^�j_`_sZlZ�fZrbgZ��LhiebgZlZ�ijb�eZa_jghlh�jyaZg_
jZalhiy\Z�djZbsZlZ�b�ij_^hl\jZly\Z��jZagbs\Zg_lh�

AZ� ^_[_ehkehcgbl_� b� itegh�\medZgbabjZgb� dhfihablgb� �\� qZklghkl� [hjhg� b� dZj[hg�
\eZdg_klb�fZl_jbZeb�bfZ�\bkhdZ�\_jhylghkl�hl�ba]Zjygby�b�l_jfbqgb�^_n_dlb�ih�ebgbylZ�gZ
kj_aZ �dh_lh� gZfZey\Z ijbeh`_gb_lh� gZ� eZa_jbl_�� ?lh� aZsh� ijb� jyaZg_lh� gZ� ihebf_jbl_
mkbebylZ�ljy[\Z�^Z�k_�gZkhqZl�dtf�hlkljZgy\Zg_lh�gZ�ieZftdZ�

=mfZ
?kl_kl\_gbl_� b� kbgl_lbqgb� ]mfb� k_� baiZjy\Zl� e_kgh� hl� nhdmkbjZgby� eZa_j_g� etq� ^h

^_[_ebgb� hdheh� ��� ff�� Lh\Z� iha\hey\Z� ij_pbagh� bajya\Zg_� gZ� ]mf_gb� ^_lZceb� dZlh
mietlg_gby�

=mfb� mkbe_gb� k� f_lZegb� gbrdb� ktsh� fh]Zl� ^Z� k_� j_`Zl�gh� ijb� agZqbl_egh� ih�gbkdb
kdhjhklb�ihjZ^b�gm`^ZlZ�hl�ih�]heyfZ�_g_j]by�aZ�_^bgbpZ�\j_f_�aZ�jZajya\Zg_�gZ�gbrdbl_�

Ij_^bfkl\hlh� gZ� eZa_jghlh� jyaZg_� _� \� ebikZlZ� gZ� hiZkghkl� hl� jZaly]Zg_� beb� hl
jZajmrZ\Zg_�gZ�fZl_jbZeZ��oZjZdl_jgb�ijb�jyaZg_lh�k�f_oZgbqgb�f_lh^b��K\_`h�hljyaZgbl_
^_lZceb� kZ� e_dh� e_ieb\b� ih� ijhl_`_gb_� gZ� kj_aZ�� lZdZ� q_� babkd\Zl� \gbfZgb_� ijb
ihke_^\ZsZlZ�bf�h[jZ[hldZ��<�^hiteg_gb_�gydhb�]mfb��\�qZklghkl��kt^tj`Zsbl_�\t]e_jh^gb
kZ`^b��fh]Zl�^Z�babkd\Zl�^hitegbl_egb�ihqbkl\Zsb�hi_jZpbb�aZ�ij_fZo\Zg_�gZ]ZjZ�ih�kj_aZ�

>tj\h
EZa_jbl_� ij_^eZ]Zl� fgh]h� ZljZdlb\gb� ij_^bfkl\Z� ijb� jyaZg_lh� gZ� ^tj\h�� ri_jieZl� b

I>Q�� <� qZklghkl�� l_� iha\hey\Zl� l_kgb� ijhj_ab� hl� ���� ±� ���� ff�� ebikZ� gZ� hliZ^tpb�
\tafh`ghkllZ�^Z�k_�ke_^\Z�ijhba\he_g�dhglmj��ebikZlZ�gZ�baghk\Zg_�gZ�fZrbgZlZ�b�gZ�rmf�
>hdZlh� kj_atl� hl� eZa_jgby� etq� _� qbkl� hl� g_jZ\ghklb�� jZadtk\Zgby� b� fto_klb� mqZkltpb�
oZjZdl_jgb�ijb�jyaZg_lh�k�f_oZgbqgb�l_ogheh]bb� lhc�k_�oZjZdl_jbabjZ�k�Äh[]hj_gb´�djZbsZ



\�j_amelZl�hl�lhiebgZlZ��Lhab�_n_dl�k_�aZkbe\Z�k�m\_ebqZ\Zg_lh�gZ�^_[_ebgZlZ�gZ�fZl_jbZeZ�
dh_lh�gZfZey\Z�kdhjhkllZ�gZ�jyaZg_��

>hdZlh�eZa_jbl_�kZ�\_q_�h[shijb_lb�ijb�bajya\Zg_lh�gZ�]g_a^ZlZ�aZ�gh`h\_l_�\�sZgpbl_
aZ� hiZdh\db�� lh� ijb� hklZgZebl_� ijbeh`_gby� \� ^tj\hh[jZ[hl\ZsZlZ� ijhfbre_ghkl
jZaijhkljZg_gb_lh�bf� k_� aZ^tj`Z�ihjZ^b� kjZ\gbl_egh� \bkhdbl_� itj\hgZqZegb� jZaoh^b�� AZ
eZa_jbl_� k�fhsghkl�gydhedh�dbeh\ZlZ��^_[_ebgZlZ�gZ�fZl_jbZeZ�ijb� jyaZg_� _�^h� ���ff� aZ
^tj\hlh�b����ff�aZ�ri_jieZl�b�I>Q�

>jm]b�hj]Zgbqgb�fZl_jbZeb
FZl_jbZebl_�gZ�hkgh\ZlZ�gZ�oZjlby�dh`b�badmkl\_g�b�_kl_kl\_g�l_dklbe�fh]Zl�e_kgh�^Z�k_

j_`Zl� k� eZa_jb��FZedZlZ� ^_[_ebgZ� b� \bkhdZlZ� ]hjbfhkl� gZ� l_ab� fZl_jbZeb� fbgbfbabjZl
g_h[oh^bfZlZ�fhsghkl�gZ�eZa_jZ�^h�gydhedh�klhlbpb�\ZlZ��DjZbsZlZ�gZ�kj_aZ�kZ�qbklb�b�[_a
jZajtn\Zg_�

D\Zjp
Ltc�dZlh�bfZ�hlghkbl_egh�gbktd�dh_nbpb_gl�gZ� l_jfbqgh� jZarbj_gb_� d\Zjptl� k_� j_`_

^h[j_�k�eZa_jb��Ltc�dZlh�k_�kta^Z\Z� l_jfbqgh�Zdlb\gZ� ahgZ�\�[ebahkl�gZ�kj_aZ�ihemq_gbl_
jt[h\_� kZ� ]eZ^db� � b� g_� babkd\Zl� nbgbrgb� hi_jZpbb� aZ� jZaebdZ� hl� f_oZgbqghlh� jyaZg_�
FZl_jbZe�k�^_[_ebgZ�^Z����ff�fh`_�^Z�[t^_�jyaZg�ktk�kdhjhklb�gydhedh�itlb�ih�\bkhdb�hl
f_oZgbqghlh�jyaZg_�b�[_a�gbdZd\b�m^Zjgb�kbeb�\tjom�^_lZceZ�

Kltdeh
AZ�jZaebdZ�hl�d\ZjpZ�ih\_q_lh�kltdeZ�kZ�ih^Zleb\b�gZ�lhiebg_g�rhd�b�ih�lZab�ijbqbgZ

h[bdgh\_gh�g_�ih^e_`Zl�gZ�eZa_jgh�jyaZg_��BfimekgZlZ�lhiebgZ�gZ�eZa_jgby�etq�h[_ai_qZ\Z
ijhp_kZ�gZ�jyaZg_�qj_a�baiZjy\Zg_�b�qj_a�ba^mo\Zg_�gZ�klhi_ghlh�kltdeh�hl�ahgZlZ�gZ�jyaZg_�

Gydhb� fZl_jbZeb�� dZlh� [hjhkbebdZlbl_�� bfZl� gbktd� dh_nbpb_gl� gZ� jZarbj_gb_� b� ijb
ih^oh^ys�l_fi_jZlmj_g�pbdte�fh]Zl�^Z�ihg_kZl�lhiebgZlZ�gZ�eZa_jZ�

H[Zq_�ih\_q_lh�nhjfb�gZ�kltdehlh�\dexqbl_egh�gZljb_\bl_�baibl\Zl�l_jfbq_g�rhd�b�\
j_amelZl� k_� ihemqZ\Zl� ijhimd\Zgby� ih� ijhl_`_gb_� gZ� kj_aZ�� Ktsh� lZdZ� \� aZ\bkbfhkl� hl
oZjZdl_jbklbdbl_� gZ� lhi_g_lh� gZ� hl^_egbl_� kltdeZ� � s_� bfZ� � \� jZaebqgZ� kl_i_g� dZidb
\l\tj^_g�fZl_jbZe�ih�djZbsZlZ�b�ih^�kj_aZ�

DZftgb
>hdhedhlh� bfZl� k\hckl\hlh� ^Z� Z[khj[bjZl� lhiebggZlZ� _g_j]by� hl� eZa_jZ� ]jZgbltl�

pbf_gltl��dZftdZ�b�jZaebqgbl_�fbg_jZeb�g_�kZ�ih^oh^ysb�aZ�eZa_jgh�jyaZg_�
?dkiehab\ghkllZ� gZ� gZ]jylZlZ� \eZ]Z� \� fZl_jbZeZ� fh`_� ^Z� ^h\_^_� ^h� g_`_eZl_egb

ijhimd\Zgby�Hk\_g� ebikZlZ�gZ� _^ghjh^ghkl� \� kljmdlmjZlZ� kb� dZftgbl_�b� kdZegbl_�ihjh^b
bfZl� h[bdgh\_gh� ^_[_ebgZ� gZ^� ��� ff�dh_lh� gZ^o\tjey� fgh]h� j_Zegbl_� \tafh`ghklb� gZ
eZa_jbl_�

F_lZeb
<tij_db�q_�ijb�klZcgZ�l_fi_jZlmjZ�ihqlb�\kbqdb�f_lZeb�kbegh�hljZay\Zl�bgnjZq_j\_gZlZ

_g_j]by�� KH�� eZa_jbl_� k� ����� fbdjhgZ� ^te`bgZ� gZ� \tegZlZ� bfZl� rbjhdh� ijbeh`_gb_� \
jyaZg_lh� gZ� f_lZebl_�� GZqZegZlZ� Z[khj[pby� fh`_� ^Z� ktklZ\ey\Z� ���� beb� ^hjb� ����� � hl
iZ^ZsZlZ�_g_j]by��H[Zq_��nhdmkbjZg_lh�gZ�etqZ�h[_ai_qZ\Z�ietlghkl�gZ�_g_j]bylZ�hl�gZ^��
fbebhg� \ZlZ� gZ� d\Z^jZl_g� kZglbf_ltj� b� [tjah� �\� ihjy^tdZ� gZ�fbdjhk_dmg^b�� ij_^ba\bd\Z
ih\tjoghklgh� klZiyg_�� :[khj[pbhggbl_� oZjZdl_jbklbdb� gZ� ih\_q_�lh� f_lZeb� \� klhi_gh
ktklhygb_�gZjZkl\Zl�^jZfZlbqgh�b�Z[khj[bjZg_lh�gZ�_g_j]bylZ�^hklb]Z�^h�����������

<t]e_jh^gZ�klhfZgZ
KlZg^Zjlgbl_� klhfZgb� ^h� ��� ff� ih^e_`Zl� gZ� eZa_jgh� jyaZg_� k� ihfhs_g� ]Za� dbkehjh^�

Ijhj_atl�_�l_k_g�ih^�����ff�ijb�ltgtd�fZl_jbZe��b�dZlh�j_amelZl�l_fi_jZlmjgh�Zdlb\bjZgZlZ
ahgZ�_�g_agZqbl_egZ��hkh[_gh�ijb�q_jgb�b�gbkdh�\t]e_jh^gb�klhfZgb��<�ktshlh�\j_f_�kj_atl
_� ]eZ^td�� qbkl� b� ijZ\ht]te_g�� MklZgh\_gh� _�q_� gZebqb_lh� gZ�rmieb� hl� nhknhj� b� kyjZ� \
q_jgbl_� klhfZgb� ij_^ba\bd\Z� ijb]Zj� ih� ijhl_`_gb_� gZ� kj_aZ�� dZdlh� b� q_� klm^_gh
\Zeph\Zgbl_�klhfZgb�k_�j_`Zl�ih�dZq_kl\_gh�\�kjZ\g_gb_�k�lhieh�\Zeph\Zgbl_�klhfZgb�Ih�



]heyfhlh�kt^tj`Zgb_�gZ�\t]e_jh^�\�klhfZgZlZ�e_dh�ih^h[jy\Z�dZq_kl\hlh�gZ�kj_aZ�ltc�dZlh
m\_ebqZ\Z�l\tj^hkllZ�c�

G_jt`^Z_fZ�klhfZgZ
EZa_jbl_�kZ�hkgh\gby�bgkljmf_gl� aZ�ijhba\h^kl\hlh�gZ�ebklh\b�^_lZceb�hl�g_jt`^Z_fZ

klhfZgZ��DhgljhebjZgZlZ�_g_j]by�gZ�eZa_jgby�etq�fbgbfbabjZ��ahgZlZ�gZ�ih\br_gZ�l\tj^hkl
ih�ijhl_`_gb_�gZ� kj_aZ�b� hl� lZf� ktojZgy\Z� � dhjhabhggZlZ� mklhcqb\hkl�gZ�fZl_jbZeZ��Ltc
dZlh�g_jt`^Z_fZlZ�klhfZgZ�g_�j_Z]bjZ�lZdZ�_n_dlb\gh�gZ�ih^Z\Zgby�dZlh�kihfZ]Zl_e_g�]Za
dbkehjh^� dZdlh� q_jgZlZ� klhfZgZ�kdhjhkl�lZ� gZ� jyaZg_� _� fZedh� ih�gbkdZ� ijb� _^gZd\b
^_[_ebgb�AZ�kf_ldZ�gZ�hdheh�����hl�kdhjhkl�lZ�gZ�jyaZg_�ijb�dbkehjh^�jyaZg_lh�k�bg_jl_g
]Za�\h^b�^h�ihemqZ\Zg_lh�gZ�qbkl�hl�hdbkb�kj_a�]hlh\�aZ�aZ\Zjy\Zg_�

FZjl_gablgbl_�b�n_jblgb�klhfZgb������k_jby��^Z\Zl�dZq_kl\_g�]eZ^td�kj_a��Ijbktkl\b_lh
gZ�gbd_e�\�Zmkl_gblgbl_������k_jby��klhfZgb��\ta^_ckl\Z�\tjom�k\tja\Zg_lh�b�ij_gZkyg_lh�gZ
_g_j]bylZ�\�fZl_jbZeZ��<�qZklghkl�\bkdhabl_ltl�gZ�klhi_gby�ijb�jyaZg_lh�gbd_e�ij_^ba\bd\Z
^\b`_gb_lh�fm�b�ihe_i\Zg_lh�fm�ih�aZ^gby�jt[�gZ�kj_aZ�

KljmylZ�hl�]Za�k�\bkhdh�gZey]Zg_�_ebfbgbjZ�reZdZlZ�ijb�^_[_ebgZ�gZ�fZl_jbZeZ�^h���ff�
Ijb�ih�^_[_e�fZl_jbZe�k_�h[jZam\Z�reZdZ��k�^_[_ebgZ����ff�b�ih\_q_�
E_]bjZgb�klhfZgb
>hdhedhlh� ijb� e_]bjZgbl_� klhfZgb� dhebq_kl\hlh� b� jZaij_^_e_gb_lh� gZ� ijbf_kbl_� _

kljh]h� dhgljhebjZgh�l_� kZ� hkh[_gh� ih^oh^ysb� aZ� eZa_jgh� jyaZg_�� <bkhdZlZ� ydhkl� gZ
fZl_jbZeZ� �gZijbf_j�ojhf�gbd_eh\bl_�kieZ\b��k_�hljZay\Zl�gZ�dZq_kl\hlh�gZ�kj_aZ��dhclh�_
i_ji_g^bdmeyj_g�b�]eZ^td�

Bgkljmf_glZegb�klhfZgb
Ih^h[gh�gZ�e_]bjZgbl_�klhfZgb��ih\_q_lh�bgkljmf_glZegb�klhfZgb�k_�ih^�^Z\Zl�^h[j_�gZ

eZa_jgh�jyaZg_��GZc�aZ[_e_`bl_egbl_�badexq_gby�kZ�\henjZfh\ZlZ�jZib^gZ�b�\henjZfh\ZlZ
aZdZe_gZ�klhfZgb��dhblh�aZ^tj`Zl�lhiebgZlZ�\�jZalhi_gh�ktklhygb_�b�\�j_amelZl�k_�ihemqZ\Z
kj_a�k�h[]Zjygby�b�reZdZ�

:emfbgb_\b�kieZ\b
IhjZ^b� \bkhdZlZ� kb� l_jfbqgZ� ijh\h^bfhkl� b� hljZ`Zl_egZ� kihkh[ghkl� kijyfh� \tegb� k

^te`bgZlZ� gZ�KH�� eZa_jbl_�Zemfbgb_\bl_� kieZ\b� babkd\Zl� agZqbl_egh� ih�]heyf� _g_j]b_g
bgl_gabl_l� ijb� gZqZeghlh� aZjya\Zg_� \� kjZ\g_gb_� ktk� klhfZgbl_�Lh\Z� hagZqZ\Z� fhsghkl
fbgbfmf� ���<l� b� ij_pbagh� nhdmkbjZg_� gZ� etqZ�� IhjZ^b� gZfZe_gZlZ� ih]etsZsZ
_n_dlb\ghkl��^hjb���±���D\l�eZa_jb�bfZl�h]jZgbq_gZ�\tafh`ghkl�aZ�jyaZg_�gZ�^_[_ebgb�gZ^��
ff�

Ih� \j_f_� gZ� jyaZg_lh�� kihfZ]Zl_egby� ]Za� kem`b� ij_^bfgh� aZ� ba^mo\Zg_� gZ� klhi_gby
fZl_jbZe�ba\tg�ahgZlZ�gZ�jyaZg_�Lh\Z�ihfZ]Z�^Z�k_�ihklb]g_�dZq_kl\h�gZ�jt[Z�ih�\bkhdh�hl
jyaZg_lh�k�pbjdmeyj��H[Zq_��klhi_gbyl�fZl_jbZe�bfZ�kdehgghkl�^Z�ijhlbqZ�ih�jt[Z�gZ�kj_aZ
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