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«�¬®_¯D°�«�±#¯
² HPo®vnbRKMQ�S�³yNrknI|STbRNJ��o^NrdDFAo^NYdeoqS#K|b~´qQ�deo^µ1bRN¶z�dqC(B·STQ�ORQ�dfc8¸·ILKLK¹pJSfb�knILµJo#STo^QUK»º¼dfIL��o½��bRNmI|debUSTILNPO0QUNJµ�¾�bUSfo^´qQUcfdfILNPO
bU¾ªdfHPo!o�¿~deSfo^��o®luoqbR�½Q�ORNJoqdfIL´�QUNJµ*ÀjQUµJIMQ�dfI|bRN:³ykUo^NYdfc^C ² ¸Ab�NJo^}PdeSfbRN*��bRNJI|debUS�cqV_Q®�#}PbRN*deo^K|o^cf´�bUpao�QUNJµ*Q0vnbRKLQ�S
cf´qILNrdfILKLKLQ�dfILbRN7deo^K|o^cT´�bUpGo�bUpaoqSTQ�dfILNJOÁbRN�B·STQ�ORQ�dfc(Sfo^ceo^Q�ST´�HÂcedfQ�dfI|bRNJc!¸·ILKLK�pJSfb�k~ILµPo�QU´q´q}PSTQ�deo:µPoqdeo^´�dfI|bRN�bU¾·kUoqSf]ÃKLb�¸
Ä }~¿~o^c�bU¾�dfHPo���bRced
o^NJoqSfOUoqdfIL´DvnbRKMQ�S
pmQ�SfdfIL´qKLo^c�QUNJµ���b~µJ}JKLQ�dfILbRN®o�Åao^´�dfc·bU¾ªv~bRKLQ�S�oqkUo^NYdfc^C
² HPo!´�bUSfSfo^KLQ�dfILbRN�bU¾�dfHPo�v~bRKLQ�SÆ³yNPoqSfOUoqdfIM´DÇ�HPo^NPbR��o^NJQ®¸jI|dfHÁ��b~µJ}JKLQ�dfILbRNJc
bU¾�dfHPo�lÆQUKLQU´�dfIL´½FAbRcf�½IM´DÀ·Q^] Ä }~¿�QUNJµ
µJI|Sfo^´�d�µPoqdeo^´�dfILbRN�bU¾·dfHJo�HJI|ORH~º¼o^NPoqSTOU]7pJSfbUdebRNmc�QUNJµ�NPo^}PdeSfbRNmc!o^�½I|dedeo^µ�µJ}PS�ILNPO�FAbUSfbRNJQUK
z:QUcfc½³_gho^´�dfI|bRNÂpJSfb�k~ILµPo
È ST�ÉOUSfbR}JNJµmcj¾�bUSÆcepao^´qI È ´qQ�dfI|bRNÁQUNJµÁ¾�bUSTo^´qQUcedfILNPO�bU¾ªdfHPo!o�Åao^´�dfcsbU¾ydeSfo^�½o^NJµPbR}Jc·o�¿np\K|bRcfI|bRNJc·bRNÁdfHPo(vnbRKLQ�Sscf}PSf¾�QU´�oUC
FAbRNJceo^Ên}Po^NrdfK|]�OUSfbR}JNJµ�bU[mceoqSfk�Q�dfI|bRN:bU¾�dfHPo8k�Q�STILQ�dfILbRNJc
bU¾�FAbRcT�½IL´�À·Q^] Ä }P¿no^c·�½Q�{Uo#ILd
pabRcfcfI|[mKLoÆdeb®ILcfcT}Po8QUK|oqSfdfc·deb
Q^kUbRILµ:IL�½�½IMNPo^NYd�HJQ�t^Q�STµ�bU¾�}Jpa´�bR�(ILNPO(luoqbR�½Q�ORNPoqdfIM´8QUNJµ�À·QUµJILQ�dfI|bRN�v~debUST�½cqC

Ë^ÌGÍ�Î'Ï_Ð¹ÑÓÒUÍ�Ô�Ï\Ì
vnbRKLQ�Ss³yNJoqSfOUoqdfIL´#ÇyHPo^NPbR�½o^NJQÁÕ¼vP³yÇAÖ�×�pabRceo#Q�ceoqSTILbR}JcudfHPSfo^Q�dudeb�dfHJo#paoqSf¾�bUST�½QUNm´�o8bU¾ª¸AbUSf{~ILNPO�cepmQU´�o�ce]~cedeo^�½c
cf}J´�H#QUcycfQ�deo^KLKLI|deo^c^VRcepmQU´�o�cedfQ�dfI|bRNJc�QUNmµ�cebsbRN_VR´qQU}JcfILNJOsQUNJbR�½QUKLI|o^c�ILN#dfHPo^I|S�bUpaoqSTQ�dfI|bRNWC¹ÇySfo^µJIL´�dfI|bRNmcØbU¾acebRKLQ�S�QU´�dfI|k~I|dÙ]
Q�Sfo(IL�½pGbUSTdfQUNYdÆ¾�bUS�k�Q�STI|bR}JcÆdeo^´�HJNPbRK|bUORILo^cqV¹IMNJ´qKL}JµJIMNPO(bUpaoqSTQ�dfI|bRN7bU¾�K|b�¸�ºÙ³�Q�SfdfH1bUSf[\I|dfILNPO0cfQ�deo^KLKMI|deo^cqVØo^KLo^´�deSTIL´�pab�¸AoqS
deSTQUNJcf�(ILcfcfI|bRNsOUS�ILµJcqV'HJI|ORH~º¼¾�Sfo^Ên}Po^NJ´�]uSTQUµJI|bj´�bR�(�D}JNmIL´qQ�dfI|bRNJcWQUNmµ�STQUµJQ�S�C ² HPo�BjSTQ�ORQ�dfcªvnp\QU´�o�³yNrk~I|SfbRNJ��o^NrdÓFAo^NrdeoqS
Õ�BsvP³AF
Ö�IMNJI|dfILQ�deo^µ½IMN�Ú^ÛUÛUÛnV~¸jILKLK~pJSTb�k~ILµPo
Sfo^QUK|º¼dfIL��oj��bRNmI|debUSTILNPO�QUNmµ½¾�bUSfo^´qQUcedfILNPO8bU¾_dfHPojo�¿~deSfo^��o·OUoqbR�½Q�ORNPoqdfIL´uQUNJµ
STQUµJILQ�dfILbRN�oqkUo^NYdfcqC
² HPo�´�o^NrdeoqSy´�bRNJcfIMcedfc�bU¾mdfHJo�dÙ¸Ab8ILNrdeoqST´�bRNJNPo^´�deo^µ�p\Q�SfdfcqVRdfHPo È STced�µPo^QUKLILNPOs¸jILdfHDdfHJo
HJI|ORH#o^NPoqSfOU]½lsQUKLQU´�dfIL´jF�bRcf�½IL´
ÀjQ�]nc�Õ¼F�ÀuÖsQUNmµ1dfHPo(ceo^´�bRNmµ1ºj¸jILdfH¶vnbRKLQ�S#F�bRcf�½IL´�À·Q^]~c8QUNJµvnbRKLQ�S8��b~µJ}JKMQ�dfI|bRNJcubU¾jlsQUKLQU´�dfIL´�F�À�CØÜuo^cep\I|deo�dfHPo
¾�QU´�dsdfHJQ�dsSfo^cfo^Q�ST´TH*ILN:dfHPo^ceo È o^KLµmcjILN:dfHPo!KLQUcedsµPo^´qQUµPo�ILcu´�bRNJµJ}J´�deo^µ*ceoqpmQ�S�Q�deo^K|]:Nn}J��oqSfbR}mcjdfI|o^csQUNJµÁ´�bUSfSfo^KMQ�dfI|bRNJc
o�¿~IMced�[abUdfH�¾�STbR�ÝdfHPo
o�¿~paoqSTIL��o^NrdfQUK~pabRILNrd�bU¾Gk~I|oq¸ÞQUNmµ�¾�STbR�ßdfHPojcedfQUNmµPpabRILNYd�bU¾_µJQ�dfQ8ILNYdeoqSTpJSfoqdfQ�dfI|bRN½QUNmµ(��b~µPo^KLILNJO
bU¾ªdfHPoDkUoqSf]�´�bR��pmKMIL´qQ�deo^µ�p\HY]~cfIL´qQUKÓpJSfb~´�o^cfceo^cqC ² HPoDo�¿npaoqSTIL�½o^NYdfQUKØ¾�QU´qILKMI|dfI|o^cjQ�dudfHPo!cedfQ�dfI|bRNJcubRN*z�S�C·B·STQ�ORQ�dfcÆQ�Sfo
QUNJµ�¸jILKLKm[aou}Jcfo^µ(¾�bUS�[abUdfH®µJQ�dfQ!ORQ�dfHJoqSTILNPO!QUNJµ�µJQ�dfQ!ILNrdeoqSfpJSfoqdfQ�dfI|bRN�QUNJµ���b~µPo^KLIMNPO8bU¾ÓdfHPo·p\HY]~cfIL´qQUKGpJSfb~´�o^cfceo^c^CªB
Hr}JOUo8QU��bR}JNrdjbU¾�dfHPo#cf´qILNrdfILKLKLQ�dfI|bRN�µPoqdeo^´�debUS�c·¾�SfbR�àbR}JS·³�¿~deo^NJcfILkUo8B·ILSuv~HPb�¸�oqS�Õ�³yBÆvJÖ�ILNmcedfQUKLKLQ�dfI|bRNmc�´�bRNYdfILNn}PbR}JcTK|]
��bRNJI|debUSA[mQU´T{rOUSfbR}mNJµ�STQUµJILQ�dfI|bRN®¾�bUS�´qQUKMI|[JSTQ�dfI|bRN®pm}PSTpGbRcfo^cqC ² HPouNJo^}PdeSfbRN���bRNJI|debUSTc���o^QUcT}PSTILNPODdfHPo�F�Àák'Q�S�ILQ�dfI|bRNJc
¸jILKLK\[ao�}Jceo^µ�¾�bUS
dfHPo�µPoqdeo^´�dfILbRN�bU¾�dfHPo�³yBÆv�NPo^}JdeSfbRNJc�deb½¾�bUST�âdfHPo8�#}JK|dfIMµJIL��o^NJcTI|bRNJQUKm³�Bsv�cTI|ORNJQ�df}PSfo�QUKLbRNPO�¸jI|dfH
dfHPoDcfbU¾�duQUNJµ��#}PbRNÁ´�bR��pabRNPo^NYdqC ² HPo8xWb~´qQUK¹BjSfo^Q®`joqdã¸�bUST{ncqV_´�bRNJNJo^´�dfILNPO®IMNJcedfQUKLKLQ�dfILbRNJc�K|b~´qQ�deo^µ:Q�dudfHPoDQUKLdfI|df}JµPo^c
bU¾ªä�åUåUåU�ÉQUNJµÁæUä�åUå(�ç¸jI|dfH�´�bR��p\}PdfILNPO½QUNJµ�dfHPo8cepmQU´�oD¸�o^Q�dfHJoqS·¾�bUSfo^´qQUcedfILNJO(´�o^NYdeoqSsILN�èªoqSToqk'QUN_VGQUK|bRNPO½¸·I|dfH�dfHPo
pJSfo^´qILcfo½ce]nNm´THPSfbRNmI|t^Q�dfI|bRN1bU¾�QUKLKªQ�pmpmQ�STQ�df}Jc8deSTI|OUOUoqSTc8¸jILKLK�QUKLK|b�¸�}Jc�deb:´�bUSfSfo^KMQ�deo®µJQ�dfQ�¾�SfbR�éQUKLK�dfHPo���bRNJI|debUSTc^VWSfo�º
kUo^QUKLILNPOÆdfHJo
´�bR��pmKLIL´qQ�deo^µ�cfpmQU´�o�º¼dfIL��ojcfdeST}J´�df}PSfo�bU¾GdfHPo
ILNrkUo^cedfI|ORQ�deo^µ(pmHPo^NPbR�½o^NJQ~C�z:}JK|dfILpmQ�STQU��oqdeoqS^Vr�D}JKLdfILµPoqdeo^´�debUS
ILNrkUo^cedfI|ORQ�dfI|bRN:bU¾�FAbRcf�½IM´�STQ�]nc·¸jILKLKØHPo^K|p:}mcj}JNJµJoqSTcedfQUNJµ�dfHPo8bUSTILORILN�QUNJµ:QU´q´�o^K|oqSTQ�dfI|bRN*��o^´�HJQUNJILcT�½cjbU¾�[abUdfH*vnbRKLQ�S
QUNJµ�lsQUKLQU´�dfIL´(F�À�V_}JcfILNJO0vnbRKMQ�S Ä Q�Sfo^cÆQUNJµ�FAbUSfbRNJQUK��(QUcfcsoêgho^´�dfILbRN1¸jI|dfH:bUSTI|ORILNmQ�deo^µ1cfHPb~´f{�¸�Q^kUo^cDQUcÆQ0��b~µPo^K¹bU¾
¾�Q�S½�½bUSfo0o^NPoqSfOUoqdfIL´�vP}PpaoqSTNPb�k�QÁo�¿np\K|bRcfI|bRNJc!QUNJµ�cfdebn´�HJQUcedfIL´�QU´q´�o^KLoqSTQ�dfI|bRNÂQUNJµ�QU´q´�o^KLoqSTQ�dfI|bRNÂ[n]ÃdfHPo�kUoqSf]�cedeSfbRNPO
�½Q�ORNPoqdfIL´ È o^KLµJcAbU¾�NPo^}PdeSfbRN�cedfQ�STcqC
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òyï�óêïqô�óhõRöL÷uõ'ø�ù�ú�òÜuoqdeo^´�debUS B·KLdfI|df}JµPoUV v~}PST¾�QU´�oUV ² HPSTo^cfHPbRKLµØÕ�cûÖ�V üêN�bUpGoqS�Q'º FAbR}JNrd�STQ�deoUV
ý ý�þ ÿ���� dfI|bRN�cfILNJ´�o Õ ý����	��
 Ö

`jbUSfºÙB·�D[aoqSTµ ä�åUåUå Ú� ��å Ú^ÛUÛ�� ä�������Úqå��
`jo^}JdeSfbRN�z�bRNJI|debUS
BjS�Q�ORQ�dfc æUä�åUå Ú� ��å ä�åUåUå ��������Úqå��
`jo^}JdeSfbRN�z�bRNJI|debUS
BjS�Q�ORQ�dfcuvnbRKLQ�S æUä�åUå � ��å~VLÚqåUå~V Ú^ÛUÛ�� ��������Úqå��
`jo^}JdeSfbRN ² o^K|o^cf´�bUpao Ú��å~V ä�åUå
`jbUSfºÙB·�D[aoqSTµ ä�åUåUå Ú� ä�� C|C|C æ�� ä�����Úqå��
z�}JbRN ² o^KLo^cf´�bUpao��
BjS�Q�ORQ�dfc æUä�åUå Ú��å ��åUåUå Ú^ÛUÛ�� ��� ä���Úqå��
z�}JbRN�BjSTSTQ^]
BjS�Q�ORQ�dfc æUä�åUå Ú��å Úqå Ú^ÛUÛ�� æ�� Û���Úqå� 
!�"�� BjSTSTQ^]
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FAbRcf�(IL´�ÀjQ�]sÜsI|k~ILcfILbRN½Õ¼F�ÀjÜ�ÖabU¾nèªoqSfoqk�QUN#ÇyHr]ncfIM´qc_üêNmcedfI|df}Pdeo�ST}mNJcWä�HJI|ORH8QUK|dfI|df}JµPoªcfdfQ�dfI|bRNJcØ`·bUSeºÙBu�8[aoqSTµ®Õ�ä�åUåUåU�
Q~CEcqCEK�C Ö(QUNJµ�B·STQ�ORQ�dfc!Õ�æUä�åUåU�<Q~CEcqCEK�C Ö½bRN�dfHPo#cfK|bUpaoÆbU¾���bR}JNrdfQUILN�B·STQ�ORQ�dfcsILN0BjS���o^NJILQ�Õ�´q}JdedebU¾�STI|ORILµJILdÙ]NM��9���PO � Ö�C
² ¸Ab*Ú��`sz�º7����NPo^}PdeSfbRN*��bRNmI|debUSTc½Õ�`szÁÖuQ�Sfo�ILN:bUpaoqSTQ�dfI|bRN_V_bRNJo!Q�d�`·bUSeºÙBu�8[aoqSTµWVaQUNJbUdfHPoqS�Q�d�BjS�Q�ORQ�dfcÆSfo^ceo^Q�ST´�H
cedfQ�dfI|bRN 
 CvnbRKLQ�S�NPo^}PdeSTbRN(deo^K|o^cT´�bUpGo þ Õ¼v~` ² Ö�Q�d�B·STQ�ORQ�dfc�cedfQ�dfI|bRN�´�bRNJcTILcedfc�bU¾1� ý þ ��åU´q�âdfHmIL´f{½cf´qIMNYdfILKMKLQ�dfI|bRN(µJoqdeo^´�debUSTc�¸jI|dfHQUNYdfI|ºÙ´�bRILNJ´qILµPo^Nm´�oscTHJI|o^KLµJIMNPO8kUoqdebRILNJO½NPo^Q�S
kUoqSfdfIL´qQUKØ´THJQ�SfOUo^µ Ä }~¿aC�v~` ² IMc�pmQ�Sfd�bU¾Ó¸AbUSTKLµ0NJoqdÙ¸AbUSf{\V\´�brbUSTµmILNJQ�deo^µ�[n]
vnbRKLQ�Seº ² oqSfSfo^cfdeSTILQUK_KLQ�[abUSTQ�debUSf]®bU¾�dfHPo8`uQ�OUb�]RQ�Q·NJILkUoqSTcfI|dã]ÁÕ�è!CGz:Q�dfcf}P[mQ�STQ~VJè#C z:}PSTQ�{~I�VPoqdjQUK�C|VWÚ^ÛUÛUÛRÖ�C
R bUSfdfHDµPoqdeo^´�debUS�ILcW�#}JK|dfILµJILSfo^´�dfI|bRNJQUK'�D}JbRNÆdeo^K|o^cf´�bUpaoUVUNPb�¸¶}JNJµPoqSW´�bRNJcfdeST}J´�dfI|bRNDQ�dØ`jbUSfºÙB·�D[aoqSTµÆSfo^ceo^Q�S�´TH8cfdfQ�dfI|bRN_C
B�d0BjS�Q�ORQ�dfc0HJI|ORH QUK|dfI|df}JµPoÁcedfQ�dfI|bRN dÙ¸AbÂcf}PST¾�QU´�o*Q�SfSTQ�]nc1Õ¼vGCEiDCjvnbU{nHJb�]RQUNáoqd0QUK�C|VLÚ^ÛUÛUÛQUNJµ B8CEÇ¹CjlsQ�Sf]RQ�{�Qoqd
QUK�C|VyÚ^ÛUÛUÛRÖsQ�STo�bUpGoqS�Q�dfILNPO0¸jI|dfH*�½QUIMN:p\}PSfpabRceo#deb�µPoqdeo^´�d8³ª¿ndeo^NJcTI|kUo½B·ILS�vPHPb�¸AoqSTc(Õ�³�BsvJÖuIMNJI|dfILQ�deo^µ:[r]ÁkUoqSf]*HJI|ORH
o^NPoqSfOU]�pJS�IL�½Q�STI|o^cÁÕ4S Úqå 
 � ��� Ö�Cßv~IL�#}JK|dfQUNPoqbR}JcTK|]¶¾�bUS�µPoqdeo^´�debUS�´qQUKLI|[JS�Q�dfI|bRNÂpm}JSfpabRceo^c½dfHPoÁ´THJQ�STOUo^µ Ä }~¿�bU¾ÆdfHPoceo^´�bRNJµJQ�ST]�pmQ�SfdfIL´qK|o^cuÕ�[mQU´f{nOUSfbR}JNmµ Ä }~¿JÖ�ILc�´�bRNrdfILNn}PbR}JcfKL]!�½o^QUcf}PSfo^µ_C ² HJo·HJI|ORH(¾�STo^Êr}Po^Nm´�]#bU¾Ó´THJQ�SfOUo^µ�[mQU´T{rOUSTbR}JNJµ
bRN!��bR}JNrdfQUILNDQUKLdfI|df}JµPosÕ4ST�RåUå�UWV "�ý�þ ÖØQUNJµ!Hr}POUo�cf}JSf¾�QU´�o^cÓbU¾\µJoqdeo^´�debUSTc
Õ�æ�åUå ý�þ ÖØpJSfb�knILµJoy[aoqdedeoqS�Sfo^KLQ�dfI|kUo�QU´q´q}PSTQU´�]bU¾ Ä }~¿���o^QUcT}PSfo^��o^Nrdfcs´�bR��pmQ�STILNJO(¸jI|dfHÁcedfQUNJµmQ�STµ:NJo^}PdeSfbRNÁ��bRNJI|debUSTc^CYXu¾ª´�bR}PS�ceoUVadfHPo#Q�[\cebRKL}Pdeo#ILNYdeo^NmcfI|dÙ]0bU¾�F�À
�D}JbRNJcÆÕ��½Q�ghbUS�I|dÙ]®bU¾Ø[mQU´T{rOUSfbR}mNJµ\ÖyQ�SfoÆILN Ä }Po^Nm´�o^µ([n]½dfHPoÆ}JNP{~NPb�¸jN(deo^�½pGoqS�Q�df}PSfospJSfb È KLo·Q�[ab�kUo�ILNmcedfQUKLKLQ�dfI|bRN®QUNJµ_V
´�bRNJceo^Ên}Po^NrdfK|]UV_K|bRNPOUdeoqST�Ék'Q�S�ILQ�dfI|bRNJcu´�bR}JKLµJN1Z dj[aoDcedf}mµJI|o^µ:[r]0dfHJIMcjdeo^´�HJNJILÊn}PoUVGoqkUo^N*dfHPbR}PORHÁcfHPbUSfdudeoqST� k'Q�S�ILQUNJ´�o^c
bU¾¹IMNYdeo^NJcTI|dÙ]�´�bR}JKLµ�pabRILNrd�bRN0dfHPo8Q�pmpJSfbRQU´THmILNPO½cfHPb~´f{�QUNJµ�}Jpa´�bR�(ILNPO#OUoqbR�½Q�ORNPoqdfIL´#cedebUST�0C
[ bRIMNYd�QUNJQUK|]~cfILc�bU¾��#}JK|dfILµJIM��o^NJcfI|bRNmQUKmILNP¾�bUST�½Q�dfILbRN®¾�SfbR� QUKMK_Bsv~³�F µPoqdeo^´�debUSTc#Õ�ceoqo ² Q�[mK|o½Ú�Ö�VJ¸jIMKLKGpJSfb�k~ILµPoÆILNJ¾�bUSeº
�½Q�dfI|bRN0¾�bUS
dfIL�½o^K|]®QUNJµ�Sfo^KLILQ�[mKLou¾�bUSfo^´qQUcedfIMNPO�bU¾�HJQ�t^Q�STµPbR}JcjHJI|ORH~º¼o^NPoqSTOU]®pmQ�STdfIL´qK|o^c�QUNJµ0OUoqbR�(Q�ORNPoqdfIL´8cfdebUST�½cqC
\�@PÍ�@]@JÒ_^WÑÓÔFC�Ô�Í�Ô�Ï\Ì`@mÌÓÐ Í�Î;@\Ì-C<7:rÎ
² b*IMNJ´�Sfo^QUceo0Sfo^KMILQ�[mILKLILdÙ]1QUNJµ�cedfQ�[mIMKLI|dÙ]1bU¾sµJQ�dfQ1QU´qÊn}JILcfILdfI|bRN¶cf]ncedeo^�(cqVy¸Ao�}Jceo0Ia�_���*Ç�FbZEc!ST}JNJNmILNPO�xÓILNr}P¿7¸jI|dfH
ÇAF�ºêF�Buz:BjFáILNrdeoqSf¾�QU´�o�QUc�SfoqORILcedeS�Q�dfI|bRN0µPoqk~IL´�o^cqC ² HJIMc Ä o�¿~I|[\K|oucfbRKL}PdfI|bRN�¸jILKMKmpJSTb�k~ILµPosSfo^��bUdeo8´�bRNrdeSfbRKWQUNmµ�bRN~ºÙKLILNPo
µPoq[m}POUORIMNPO!pGbRcTcfI|[mILKMI|dfI|o^cqC
R bUS
dfHJoudfIM��o�ce]~NJ´THPSTbRNJI|t^Q�dfI|bRN�Q�d
K|o^QUcedjæ½lÆK|bU[mQUKaÇ¹bRcfI|dfI|bRNJIMNPO�vPQ�deo^KLKLI|deo½Õ¼lsÇ�vJÖySfo^´�o^I|kUoqSTc�¸·ILKLK\[GoÆILNmcedfQUKLK|o^µ_VrbRNPo
¾�bUSyo^QU´TH�cf}P[mNPoqdã¸�bUST{0Õ�I¼C oUCÓèªoqSToqk'QUN_V~B·STQ�ORQ�dfcqV~`jbUSeºÙBu�D[GoqS�µ\Ö�C ² HPoulsÇ�vIZEc�¸jIMKLKn[Go
Q�dedfQU´�HPo^µ�deb�dfHPojxÓILNn}~¿rºÙcfoqSfkUoqSTcqV
QUNJµ�[n]�}JcfILNPO�`·oqdÙ¸AbUSf{ ² IL��o
ÇªSTbUdebn´�bRK\¸�oj¸jILKLK~[ao
Q�[mK|ojdebDce]~NJ´THJSfbRNJI|tqo
dfIM��o�bU¾WQUNY]�´�bR��p\}PdeoqSA}Jp½debD�½IMKLKLILceo^´�bRNmµ_C
F�À·ÜÞxWb~´qQUKnBjSfo^Qs`·oqdÙ¸AbUSf{0Õ�xØBu`sÖØILcÓpmQ�Sfd¹bU¾PèªoqSfoqk�QUN�ÇyHr]ncfIM´qcØühNJcedfI|df}JdeoAxÓB·`Â´�bRNmNPo^´�deo^µ!knIMQ8Ú^ä��·{r[mpmcÓcTQ�deo^KLKLI|deo
´THJQUNmNPo^K�deb�dfHPo�ühNYdeoqS�NPoqdqC�èªoqSTÇ�HPü·xÓB·`â´�bRNJNPo^´�dfc8¾�oq¸ÝHn}JNJµJSfo^µÁbU¾�´�bR�½pm}PdeoqSTc�KLbn´qQ�deo^µ�IMNL�®[m}JILKLµmILNPORcj}mcfILNPO1Úqå
QUNJµ�ÚqåUå(z�[Jpmcj´qQ�[mK|o�KLILNJ{ncqC
`·bUSeºÙB·�D[aoqSTµ0QUNJµ�B·STQ�ORQ�dfcjSfo^ceo^Q�ST´�H�cedfQ�dfI|bRNmc
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xØBu`ÂILc¹´�bRNJNPo^´�deo^µ!debuèªoqSfoqk�QUN!knIMQ·BuI|SfbRNPoqd�Z�À8ÚqåUåsSTQUµmI|b�ºÙ��b~µPo^�½c�Õ�deSTQUNJce¾�oqS�STQ�deo�Q�d�Ú�z�[Jpmc�Ö�C�`jbUSfºÙB·�D[aoqSTµ!xØBu`
ILc
´�bRNJNJo^´�deo^µ�¸jI|dfH�BjSTKMQUN ������STQUµmI|b�ºÙ��b~µPo^�6Õ�pmKLQUNPo^µ�deb([aoÆSfoqpmKLQU´�o^µ�¸jI|dfH0BuI|SfbRNPoqdjZ�Àb��åUå(��b~µPo^�½c�Ö�CAB·ILSfbRNPoqdlZEc
Z�À8ÚqåUå~VPZ�À ��åUå#ceoqSTI|o^c�[mSTILµPOUo^cª}mceo^cyÜsI|Sfo^´�d�vno^Ên}Po^NJ´�ouvnpmSfo^QUµ®vnpao^´�deST}J�ÝSTQUµJI|b�deS�QUNJcf�½ILcTcfI|bRN!dÙ]npaoUC ² HPo^ceo
[mSTILµPOUo^c
cf}PpJpabUSfdfc�ceoqkUoqS�QUK_dÙ]npao^c�bU¾ÓdfHJoÆSTQUµJI|b���b~µJ}JKLQ�dfILbRN®deo^´�HJNJILÊn}PoUVP¸jHmIL´TH�Q�Sfo�µJI|ÅGoqSfo^Nrd
IL��p\K|o^��o^NrdfQ�dfI|bRNJcAbU¾ÓdfHJoÆpmHJQUceo
cfHJI|¾�d�{Uoq]nIMNPOPC ² HPoq]�HJQ^kUo#Q�[mILKLILdÙ](deb®cf}PpJpabUSfd�Q!Sfo^KLIMQ�[mK|oÆ´�bRNJNPo^´�dfI|bRN�Q�d·ä ÿ����! }Pp0deb �Rå�{n�0CBucªcfHPb�¸jN�ILN!dfHPo
cf´�HPo^��o
bU¾axØBu` Õ�ceoqo R I|OR}PSfo·ÖÓS�QUµJI|b�ºÙ��b~µPo^�½c�Q�Sfo
´�bRNmNPo^´�deo^µ½deb#F�ÀjÜáxØBu`Þk~ILQuèªoqSTÇ�HPüÓxÓB·`DC
F�QU}JceoAbU¾Jo�¿PILcedfILNJO·ILNrdeoqSTNJQUKrdeSTQ�"(´AQU��bRNPOÆ´�bR��pm}JdeoqSTc¹bU¾GF�ÀjÜ#VRF�ÀjÜ xØBu` ZEc�¸·ILKLKU[ao�cfoqpmQ�STQ�deo^µ!¾�SfbR� èªoqSTÇyHPüWxÓB·`DV
deb½Sfo^µJ}m´�oÆdfHPo8K|bRQUµ0bU¾¹deSTQ�"(´8QUNJµ0¸jILKMKm[ao�´�bRNJNPo^´�deo^µ�deb½èªoqSTÇ�HPü�xØBu` k~ILQ!ORQ�deoq¸�Q^]�bU¾yF�À·ÜDC
\�@PÍ�@]@mÌ @=D$#1C�ÔFC
² HPo���b~µJ}JKLQ�dfI|bRN7o�ÅGo^´�dfc½bU¾
dfHPo0Hr}JOUo��½Q�ORNJoqdfI|tqo^µ�´qK|bR}JµJcDbU¾uvnbRKMQ�SDpmKMQUcf�½Q~V�oqST}Ppmdeo^µ¶µJ}JSTILNPOÁF
z�³ ZEc#cfdfQ�Sfdeo^µ
¾�Q�S8[Goq¾�bUSfo½´qK|bR}mµ1Sfo^QU´TH¶³yQ�SfdfH Õ�}Jcf}JQUKLKL]:ILN�ä0µmQ^]~c�Ö�C ² HJo!�½bnµJ}mKLQ�deo^µ1Sfo^KLQ�dfILknILcfdfIL´!l8F�À ZEc8Sfo^QU´TH¶³yQ�SfdfH�IMNÂÚqå'ºTÚ�
�½ILNn}Pdeo^c!QUNJµ Ä }J´�df}mQ�dfI|bRNJc!bU¾jdfHJo^I|S½ILNrdeo^NJcfI|dã]7Q�Sfo0SfoqORILcfdeoqSTILNPO*[n]¶QUKLK ��F�À·ÜÉILNmcedfQUKLKLQ�dfI|bRNmcqC R SfbR� dfHPo R ILOR}PSfo^c
ä�º7��bRNPo½´qQUN�cfoqo½Sfo^´�o^Nrd8Hr}JOUo R bUSf[m}JcTH1µPo^´�Sfo^QUceo^cDµPoqdeo^´�deo^µ�[n]:OUSTbR}JNJµ*Q�SfSTQ�]ncqC ² HJILcuk'Q�S�I|oqdÙ]*bU¾�ILNP¾�bUST�½Q�dfI|bRNÁbRN
ILNrdeo^NJcfI|dã]®QUNJµ�QUNmILcebUdeSfbUpn] Ä }J´�df}JQ�dfI|bRNJc
¾�bUST� [mQUcfILc�¾�bUS
o^cedfQ�[mKMILcfHJILNJOD¾�bUSfo^´qQUcedfILNJO(ceoqSfk~IL´�o�´�o^NrdeoqS^C
² HPou�½QUILN®OUbRQUKaILcydeb!}PdfILKMI|tqo·cfHJbUSfdySTQUNJOUo!ÕhÚ�#�½ILN(ºªæ8HPbR}JSTc�Ö Ä }J´�df}JQ�dfI|bRNJc�bU¾WdfHPouORQUKLQU´�dfIL´ÆFAbRcf�(IL´jÀ·Q^]~c�µJ}PSTILNJO
dfHPo R µá¾�bUS�¾�bUSTo^´qQUcedfILNPOpm}PSTpGbRcfo^cqC ² HJILc Ä }J´�df}JQ�dfI|bRNmc®´�bR}JKMµ [ao*QUcfceb~´qILQ�deo^µ ¸jI|dfHáKLQ�SfOUo�ºÙcT´qQUK|o1µJILcedf}PST[mQUNJ´�o^c®bU¾
ILNrdeoqSfpmKLQUNPoqdfQ�ST]��(Q�ORNPoqdfIL´ È o^KLµ_C ² HJILcjµJILcedf}PST[mQUNJ´�o^c
cf}JpJpJSfo^cfc�IMNYdeo^NJcTI|dfI|o^c
bU¾�l8F�À ¾�SfbR� cebR��oDdeSTQ�gho^´�debUS�I|o^cqVGdfHPbRceo
OUo^NPoqSTQ�dfILNJO�pJSfo^´q}PSTcfbUSTc�bU¾�ceoqkUoqSfo8OUoqbR�(Q�ORNPoqdfIL´8cfdebUST�½cqC
üêdÓILcØ[Go^KMI|oqkUo^µ�dfHJQ�d¹dfHJILcÓµJILcedf}JSf[mQUNJ´�o^cWQ�SToyOUo^NPoqSTQ�deo^µ!µJ}JSTILNPO�dfHPo�µPo^´qQ�]�bU¾PdfHPo�KMQ�SfOUo�ºÙcf´qQUK|o�cedeST}J´�df}JSfo^cØbU¾J�(Q�ORNPoqdfIL´
È o^KLµ�bU¾¹dfHPo#v~}mN�Õ�XDC üûCmwÆbUt^K|b�k0QUNJµ0X#C XDC\z:Q�Sf{Ub�k\V¹Ú^ÛUÛP�UÖ�C
% o0¸�QUNYd!deb�ILNrkUo^cedfI|ORQ�deo0cf´qQUK|o0ILNrk�Q�STILQUNJ´�o�bU¾jdfHPo�F�ÀàIMNYdeo^NJcTI|dÙ]�bRcT´qILKLKLQ�dfI|bRNmcqV�[r]¶´qQUKL´q}JKLQ�dfILNJO:dfHPo0´�bUSfSTo^KLQ�dfI|bRN
µJIL��o^NmcfI|bRN:bU¾AdfHJo®l�F�ÀÝdfIM��o½ceoqSTI|o^c^VWµPoqdeo^´�deo^µ7[n]*Bsv~³�F ¾�QU´qIMKLI|dfI|o^cqC ² HPo½QUµJk'QUNJ´�o^µ7��oqdfHPb~µJcsbU¾�¾�STQU´�dfQUKyµJIL��o^N~º
cfI|bRNJQUKMI|dÙ]�´qQUKL´q}JKLQ�dfI|bRN�¸jILKLK\[ao�}Jceo^µ7Õ�BDCEB8CaF�HJILKLIMNPORQ�STILQUN_VGÚ^ÛUÛUäRÖ�C
% o�ZEKLKGdeSf]®deb!IMµPo^NYdfIL¾�]�dfHPos¾�STQU´�dfQUK_cedeST}m´�df}PSfo^c�ILN®dfHPoÆNPbRNJKLILNJo^Q�S�µP]~NJQU�½IL´·bU¾ØdfHJo�l8F�À Ä }J´�df}JQ�dfILbRNJc�QUNJµ�´�bRNJNPo^´�d
dfHPo^�à¸jILdfH�pGbRcTcfI|[mK|os´�Sfo^Q�dfI|bRN�bU¾ÓdfHJo�dfHPoÆdf}PSf[\}JK|o^NrdASToqORI|bRN0[aoq]UbRNJµ0dfHPo�´�bR�(ILNPO(cfHJbn´T{®¸�Q^kUoUC
ZAo^cfILµPo^c�dfHPou¾�S�QU´�dfQUK\µJIM��o^NJcfI|bRNmQUKLI|dÙ]!´qQUKL´q}JKMQ�dfI|bRN®QUKMceb8dfHPos´�SfbRcfceºÙ´�bUSfSfo^KLQ�dfI|bRN�´�bno&"(´qI|o^NrdfcA¸jI|dfH  |�('½¢ Q�Sfou}mceo^µ(¾�bUS
´�bR��pmQ�STIMNPO�ILNYdeo^NmcfI|dÙ]�k�Q�STILQ�dfI|bRNJc��½o^QUcf}PSfo^µ�[n]�µmI»ÅGoqSTo^NYd
ILNmcedfQUKLKLQ�dfI|bRNmc�QUcj¸�o^KLK_QUc
¾�bUSj´�bR�½pmQ�STILcebRNmc�bU¾ÓOUSfbR}mNJµ0QUNJµ
cepmQU´�o�[abUSTN0cfo^NJcebUSTc&)

*,+ Õ.-0/21PÖ4365879;: 
 Õ.- 9!<>=@? Ö�Õ.1 9;A + <>=@B ÖÕDC < Ú�ÖFE ? E B
¸jHPoqSfoG- 9 QUNJµH1 9 Q�SfojdfHPos`ápabRILNrdyILNrdeoqSfk'QUKMc�bU¾WdfHPou`uz7V~v~` ² QUNmµ®cfQ�deo^KMKLI|deojµPoqdeo^´�debUS�csÕ¼l Xs³Av �nVPl Xs³Av�Úqå~VnBjF�³
V



8 JUNE 2000
I

64000
J65000
J66000
J67000
J68000
J

0
K

2
L

4
M

6
J

8
I

10 12 14 16 18 20
L

22
L

24
L

SOLAR NEUTRON TELESCOPE 1
N -ST THRESHOLD

UT

C
o

u
n

t 
R

at
e 

(m
in

-1
)

FD ∼  4.3%

25000
L25500
L26000

26500
L

0
K

2 4 6
J

8
I

10 12 14 16 18 20 22 24

NOR-AMBERD NEUTRON MONITOR
UT

C
o

u
n

t 
R

at
e 

(m
in

-1
)

FD ∼  5.5%

62000
J
64000
J
66000
J

0
K

2
L

4
M

6
J

8
I

10 12 14 16 18 20
L

22
L

24
L

ARAGATS NEUTRON MONITOR
UT

C
o

u
n

t 
R

at
e 

(m
in

-1
)

FD ∼  4.7%

�� � ñPO~ñ  õRö¼íQ��÷&RPSYïqô�ö�ï^ì�÷fï:öMï �T� ÷eóêï�öMï&Sí�U8V'ï���óûöMõTV
W õTV � óhõRöL÷·ìQVXS½÷fõ~î ìUö�V�ï���ó�ö�õTVDóhï�î ï�÷fôqõTYRïUñ

6 
J

− 10 JUNE 2000

400
M
410
M
420
M
430

6
J

7 8
I

9
Z

10 11

MAKET-ANI INSTALLATION energy threshold ≥10MeVMAKET-ANI INSTALLATION energy threshold ≥10MeV
UT

C
o

u
n

t 
R

at
e 

(m
2 *s

ec
)-1

FD ∼  3.5%

400

420

440

6
J

7
[

8
I

9
Z

10 11

GAMMA INSTALLATION energy threshold ≥10MeVGAMMA INSTALLATION energy threshold ≥10MeV
UT

C
o

u
n

t 
R

at
e 

(m
2 *s

ec
)-1

FD ∼  4.1%

66
J
67
J
68
J
69
J
70

6
J

7
[

8
I

9
Z

10 11

GAMMA INSTALLATION energy threshold ≥2.5GeVGAMMA INSTALLATION energy threshold ≥2.5GeV
UT

C
o

u
n

t 
R

at
e 

(m
2 *s

ec
)-1

FD ∼  2.8%

�� � ñ]\~ñ  õRö¼íQ��÷&R^SYïqô�öMï^ì�÷fï(öMï �T� ÷eóûöMï&SÁí�U`_ "�! ìQVXS =SYï�óhïqô�óêõYöL÷·õ'ø�aT��� � V�÷eóhìrî î ì�ó � õTV�÷^ñ
oqdf´�C|C|C Ö!bRNJo�ºÙ�½ILNn}Pdeo ² IL��o8vnoqS�I|o^c�Õ ² vJÖ�C ² HJo�Êr}JQUNrdfI|dfI|o^c =@? /bE ? QUNmµ =@B /bE B Q�SfoÆdfHPo8´�bUSTSfo^cepabRNJµPo^Nrd���o^QUN0k�QUKL}Po^cQUNJµk�Q�STILQUNJ´�o^c�bU¾Æ´�HPbRceo^N ² v�ILNYdeoqSTk'QUKLc^V�´�bR��pJS�ILcfILNPO*` ´�bR}JNYdfc^C ² HPo ¢ k�QUKL}Po0bU¾udfHPo  |�(' ILc!bUpJdfIL�½ILtqo^µdeb�ORI|kUo
�½Q'¿PIL�½QUKW´�bUSfSTo^KLQ�dfI|bRN_C R bUSÆQUKLKWo^NPoqSfOUoqdfIL´DoqkUo^NYdfcs´qQUKL´q}mKLQ�deo^µ�k�QUKL}Po8bU¾ªKLQ�Odcfe å®QUNJµ�´�bUSTSfo^KLQ�dfI|bRN:[aoqdÙ¸Aoqo^N ² v�Q�Sfo
STQ�dfHPoqS
[\I|OPC
² HJIMcÆILcÆpJSfb�kUo½dfHJQ�d#Bsv~³�F ILNJcfdfQUKLKLQ�dfI|bRNJcÆQ�STo(µPoqdeo^´�dfILNPO*F�À k�Q�STILQ�dfILbRNJc�Q�d�dfHPo�cfQU��o½dfIM��oUC(ühN�´�bRNrdeSTQUcedqV�µJQ�dfQ
¾�STbR�=cTQ�deo^KLKLI|deoÆceo^NJcfbUSTc�}Jcf}JQUKLKL]½HJQ^kUo�Q�KLQ�O�Q�[abR}Pd�ceoqkUoqSTQUK_HJbR}PSTcÆÕ�B8C F�HJILKLILNJORQ�STILQUN_VRoqdqCEQUK¼C|VØÚ^ÛUÛUÛRÖ�VJpJSfb�knIMNPO!dfHJQ�djF�À
k'Q�S�ILQ�dfI|bRNJc�´qQUN�[Go�}mceo^µ0QUc
pJSTo^´q}PSTcebUSTc�bU¾�HJI|ORH�OUoqbR�(Q�ORNPoqdfIL´#QU´�dfI|knILdÙ]UC
BuNPbUdfHPoqS�o�¿PQU��pmK|o�bU¾AbR}PS8Q�dedeo^�½pJdfc�deb�}JdfILKLI|tqo½l�F�À���bnµm}JKLQ�dfI|bRN*¾�bUS8�½Q�ORNPoqdfIM´�cedebUST� ¾�bUSfo^´qQUcedfILNJO�¸AQUcD�½QUµPo
[r] B8CEBDCjF�HJILKLIMNPORQ�STILQUNoqd0QUK�C Õ�ä�åUåUåYÖ�C XsN dfHPo*KLQUced0æ¶]Uo^Q�S�µJQ�dfQÃ¾�STbR�&`·bUSeºÙBu�8[aoqSTµá`sz I|d®¸AQUc0ILKMKL}JcedeSTQ�deo^µ
dfHJQ�ds�½Q�ghbUS�I|dÙ]0bU¾Al8F�À ��bnµm}JKLQ�dfI|bRN0oqkUo^NrdfcÆcedfQ�Sfdeo^µÁ[aoq¾�bUSfo8dfHPo#cfHPb~´f{�¸�Q^kUo!Sfo^QU´�H*BjF�³ácfQ�deo^KLKLI|deoUC Xu¾�´�bR}PSTceo!QUKLK
µPoqdeo^´�deo^µ�´�bUSTSfo^KLQ�dfI|bRNJcjQ�Sfo �hg~�'���Ù���û�����û� µPoqdeo^´�deo^µWC
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