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A:B.CED5DGFIH5JLK3M>NOB.P2Q?H�R*STHVU.FWR�FXK
Y�M*Z[B>P+\WQ?]^Q�K[Y<M>C3B _`B�Z+ST\aSTb>H5Q?D�Q[cdQe\afeSTH5R>Q:KEY<M>CgB>Z2JhH�]iS^j^\IFIS`K:M>NOB�Z2H5Qlk�F
K M.mnB>oEQ:c%FWk�H5F K[Y M�p<B.cdS^R�feS^H�Q?\W\aS K[Y M>p<B>cdSTHVD�Qe\I\IS K
q M>o�B>cdSTH�k�Q?\W\IJ KEY M>crB>NsS^R�STH5QeJ KEq M>tuB>NOQ?H�H5J^R>Q K
q M0Z[M�NvFWR8k5J KwY M>CgB*xzy>HVU.J K M*p<B0{|FW}?}eF KwY
~������6���6�h�6���+�?�V�����8�?���E�h���|�������n�:�+�8�5���V�e�6�"���V�����^�*���V�V�V�?�z���G�e���
��� ���8�e���6���:�V�i�6���^�0�|�������n�T�z�+�h�����5�6�����e ���h�5�|¡^�?���V�i�6�h�h���G�e���
¢5� ���8�e���6���:�V�i�6���^�*���8£?�V£��h�5�6�����h�V���¥¤ �¦�h�8�l���e�V�����h���8�2�8�����5�6�����e ���^�V�0¡h�?���V�i�6�^�8�§�G�?���
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xzFIR�flQÂÁEJi]^QeÃ�b*Q?HvÄTÅhÅ8Æ"k�Ç>QÂC[AÈp3ÉEÊ¦ËwPÈÌ3U>Qlk�Q�fnk5J^H

Í �lÎ FID�FWR�D6kVSTb>\IQvU>STk5S"kVSTÏzFIR>jÂÐ"FWk�ÇgS^R3FWR*fl\Iy�DGFI]^QvÃgy>\Wk�FWÊ
Ñ \IFaflFWk6Ò�k5H�FIj^jhQeHÈÁÈÓ?ÔlÕ3ÖEÄTÅgS^R�U×S<U.y.k6Ò×feÒzfe\WQ�Ö-Ø8ÙhÚÜÛ
k5Ç>Q×DGÇ�JiÐ2Q?HwQ?]^Q?Rhk:HVSik5Q<FaD3S^b*Jhy.kgÝ>B�Ù¬ÏzÞE}LJ^RßS�]^Q?HGÊ
S^j^Q^Bsm�R*U.QeQ�UXM*ShDÈÏ8R�JiÐ"R(M.k�Ç�Q3Sik�Ã`J8D Ñ Ç�QeH5FIf Ñ H5Q?D5D�y>H�Q
STà0Q�fnk5Duk�Ç>Q�Siázk5QeR�D�FW]hQED�Ç>JiÐ2Q?HvU.Q?]^Qe\IJ Ñ Ã<Qek+S^R�U×flJhR.Ê
D�Q?â8y>Q?Rhk5\WÒ²k5Ç>Q<Ã<Q�S^D�y>H5Q?U%k5H�FIj^jhQeHwH5STk�Q²ã·b>\Iy>QLU.FaD6k5H�FWÊ
b>y>k�FIJ^RLFIRÜä FWj*B ��å BsæÈÇ>QÂQe]hQeR8kvHVSik5QEST\aDGJ3U>Q Ñ QeR�U>D2J^R
k5Ç>Q�U.Qek�Q�fnk�JhHwDGk5STk�y�D?ÛÈFWR�J^y>H�feShDGQhM�ç·JhHEFIR�D6kVSTR�feQ^M|J^R
k5Ç>Q:Rzy>Ãgb0QeH"J^çOU.Q�S^U²STR*U¬H5Q?U>y�flQ�UÜQeèLfeFWQ?R�flÒéDGFIR>jh\WQ
Ñ ShU>D�J^H<j^H5J^y Ñ DgJTç Ñ S^U>D�Ð"Ç>FafVÇêflJhR8k�H5FWb>y>k�Q×k5J�k5Ç>Q
k5H�FIj^jhQeH Í ë Î B�æÈÇzy�D`k5Ç>QìU>Q Ñ QeR�U.Q?R�flQ�JTç:Qe]hQeR8k×H5STk�Q
ç·H5J^Ãík5Ç>Q?D�Qwç§S^flk�J^HVD"feS^R¬b0Q:Qlá Ñ H5Q?D5D�Q?UéS^D?Û

îðï¹î�ñlòhóXô.õ K ó|ö�÷�òhó�ø>õ Ó ó Óeù ÷
Ð"Ç>Q?H�Q¬îúFaD3k5Ç>QÜÃ`Q�S^D�y>H�Q�UßQe]hQeR8kgHVSik�QhMsûðSìflJzQlè`Ê
feFWQ?Rhk Qlá Ñ H5Q?D5DGFIR>j"k5Ç>QÈU.Q Ñ QeR�U>QeR�feQ2J^ç>k�Ç>Q+HVSik�Q2J^R:k5Ç>Q
jh\WJhb�ST\|U.Qlk5Q?flk�J^HÈk5H�FIj^jhQeH5FWR�jgQlè×feFWQ?R�flÒ×ü�Miýék�Ç>Q Ñ H5Q?DGÊ
D�y>H5QvSTR�U�îEþ2k�Ç�Q2HVSik5Q2Sik�k�Ç>Q Ñ H5Q?D5DGy�H�Q(ý*þ^BOæÈÇzy�DeM�k5Ç>Q
Ñ S^H5S^Ã`Qlk�Q?H&ÿÜk5STÏhQ?D�FWR8k5JwShfeflJhy>R8k&k5Ç>Q+U>Q Ñ QeR�U.Q?R�flQ+JTç
k5Ç>Q"Ã`Q?S^D�y>H5Q?U�Qe]hQeR8kuH5STk�QÈJ^R<k5Ç>QÂSik5Ã<J8D Ñ Ç>QeH5FIf Ñ H5Q?DGÊ
D�y>H5QwS^R�UéFID"f?ST\I\WQ�U��������	��
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æÈÇ>Q FWRz]hQ?DGk�FIjhSik5FWJhRúJ^ç�k�Ç�Q k�H5FWjhj^QeH HVSik5Q�]iS^H�FaSiÊ

k5FWJhR�D3Ð"FWk�Çrk5FWÃ`QhMsJ^R�feQÜflJhH�H5Qe\aSik5Q?U�k�Jdk5Ç>Q¬U>Qlk�Q�fnk5J^H

h2
Entries  21705

Mean    3.488

RMS    0.02215

 / ndf 2χ  4.773e+05 / 38

Constant  1200± 3.942e+06 

Mean      0.000± 3.488 

Sigma     0.00000± 0.01795 
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h2
Entries  21705

Mean    3.488

RMS    0.02215

 / ndf 2χ  4.773e+05 / 38

Constant  1200± 3.942e+06 

Mean      0.000± 3.488 

Sigma     0.00000± 0.01795 

h1
Entries  21705
Mean     3.49
RMS    0.1079

ä FIj^y>H5Q � B�æÈÇ>QÈÃ`Q?ShDGy�H�Q�U3Qe]hQeR8kOH5STk�Q�ã·b>\Iy>Q å S^R�U3k5Ç>Q
� flJ^H5H5Q?fnk5Q?U��2J^R�QÂã·H5Q?U å M�F¦B Q^B(k5Ç�Sik J^b.kVSTFIR>Q?U�STç¥k�QeH flJhHGÊ
H5Q?flk�FIR>j`ç·J^HEk�Ç>Q�]�S^H�FaSik5FWJhR%FWR*U.y�flQ�U%bzÒÜk5Ç>Q�U>Qlk�Q�fnk5J^H
QeèLfeFWQ?R�flÒ¬STR�U¬QeRz]zFWH5J^R�Ã<Q?R8k5ST\(feJ^R�U>F�k5FWJhR�DeB
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ä�FIj^y�H�Q¹Ä.B c%JzJ^R D�Ç�S^U.JiÐ DGFIj^R>F �*f?STR�feQ-ÃLS Ñ ç·JhH
Qe]^Q?R8k5D�Ð"F�k5Ç"! Ó?ÔlÕ Ö � ÅhÅ#��H5Q?U Ñ S^U>D?B�æÈÇ>QéflJ^\IJ^y�H
D�f?ST\IQwjhFW]hQ?D+k5Ç>Q3DGFIj^R�F$�*f?STR�feQ^B

STR�U	QeRz]zFWH5J^R>Ã`Q?RhkVST\�flJhR�U.FWk�FIJ^R�D?M[S^\W\IJiÐ2Q�U k�J � feJ^H�Ê
H�Q�fnk���k�Ç�QìQ?]^QeR8k²H5STk�Q-ã·F¦B QhBík�J-H�Q�flJi]hQeH×k5Ç>Q H�Qeç·QeH�Ê
QeR�feQ JhR>Q^M�î þ M:ä FWj*B ��å M[k�Ç�QeRðk�J Qlázk�HVS^flk¬k5Ç>QrU.QlÊ
Ñ Q?R�U.QeR*flQ%J^Rêk�Ç�QdSik�Ã`J8D Ñ Ç�QeH5FIf Ñ H5Q?D5DGy>H5Q^Mvk�Ç>H5J^y�j^Ç
k�Ç>Q b�STH5J^Ã`Qek�H5FIfìflJzQlè×flFIQeR8kéÿuB C"ç¥k5QeHék�Ç>QßflJhH�H5Q?flÊ
k�FIJ^R�ç·J^H%k5Ç>Q½U.Qek�Q?flk�JhH Ñ STHVSTÃ`Qek�QeHVD?M[Ð+QßJ^b.kVSTFIR>Q?UXÛ
ÿíï ã�Å�% &8ÆTÄ('�Å�% Å^Ø ë å Ú*),+�-/. ó K B�æÈÇ>FaDLÐ+J^H5Ï½Ç�ShD
b*Q?QeR²QeR8k�FIH5Qe\IÒÜfeS^H�H5FWQ�UÜJhy.k"bzÒ×k�Ç�Q3t(Q?f?flQ�j^H5J^y Ñ B

0X©�1 ¯(¯0º²±32 ³>» ¯54�³>º »%»�«8­�«8®^­?¯*°76v«8°i¾�¯�°i¼½³>º ®^«
æÈÇ>Q Ñ Q?HGç·JhH�ÃLSTR*flQÂSTR*Ugk5Ç>QÂJ Ñ Q?H5STk�FIJ^RLD6kVSTb>FI\IF�k6Ò�JTç

k�Ç>QdU.Qek�Q�fnk�JhHLSTH5Q²feJ^R8k�FIRzy>J^y*DG\IÒrÃ`J^R>FWk�JhH�Q�U½bzÒ½J^b>Ê
DGQ?H�]zFIR>jLk�Ç�Q�c%JzJ^RìDGÇ�ShU.JiÐ:M�F¦B Q^B[k�Ç>Q<U.Q
�*feF�kwJTçvfeJhDGÊ
Ã<Faf¬H5S�Ò.Déã¦Z+A å feS^y�DGQ�UrbzÒßk�Ç>Q²c%JzJ^RêSTb�D�J^H Ñ k�FIJ^R&B
m�R�U.QeQ�UXM8k�Ç>QwDGFI}eQ[JTç|k�Ç�QwU.Q��*flFWk+S^\W\IJiÐÂDOk5Ç>QEÃ`Q?ShDGy�H�QeÊ
Ã<Q?R8kwJ^çsk�Ç>Q`STR>jhy>\aSTHEH5Q?D�J^\Iy.k5FWJhR%Ð"Ç>FW\IQ<F�kVD Ñ JhD�F�k5FWJhR
ST\I\WJiÐÂDuk�Ç>QwQe]iST\Iy�STk�FIJ^RLJTç&k�Ç>QwSTb�D�J^\Iy.k�Q Ñ JhFWR8k5FWR>j<S^flÊ
fly>HVS^feÒ-J^çgk5Ç>Q U>Qlk�Q�fnk5J^H�B m�RðShU>U.FWk�FIJ^R(M Ñ J8DGFWk�FI]^Q?\WÒ
fVÇ�STH5j^Q�U Ñ STH�k�Fafl\IQ?DwSTH5Q�U.Q�8�Q?flk�Q�U%k�JiÐÈSTHVU>D792S^DGkwU.y�Q
k�Jìk�Ç>Q¬j^QeJhÃLSTj^R�Qlk�Faf:��Q?\IU½b8ÒrS^R�STR>jh\WQéU.Q Ñ QeR*U.FWR�j
J^R QeR>Q?H�jhÒ0Û<;>=#? � % &/@3ACB	D Í E ò	F Î BgæÈÇ>Q?H�Qeç·J^H5Q^M|k�Ç�Q
J^b�D�QeH5]iSik�FIJ^R`J^ç0k5Ç>Q[U>FID Ñ \aS^flQ?Ã`QeR8kvJTç|k5Ç>QEc%JzJ^R Ñ H�J^Ê
]8FaU.Q�DESLU.FIH�Q�fnkEf?ST\IFWb>HVSik5FWJhR¬J^çOk�Ç>Q3H5Qe\aSik5FWJhR¬b0Qlk6Ð+QeQ?R
DGÇ>JiÐ+QeH"D�FW}?Q:STR�U Ñ H5FWÃLS^H�ÒLQ?R>QeH5j^ÒhB
ä FIj�B*Ä<D�Ç>JiÐÂD+k�Ç>Q3D�FIj^R>F �*feS^R�flQwÃLS Ñ JTç�k�Ç>Q3cdJ8JhR
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ä FWjhy>H�Q²Ý>Bßc%JzJ^R-DGÇ*S^U.JiÐ ã§U�Sik5S STR*U½DGFIÃgy�\ISTk�FIJ^R å B
æ&J Ñ Û CÂR�j^y>\aSTHrH5Q?D�J^\Iy.k�FIJ^R S^DrSðç·y>R*fnk�FIJ^R J^ç¬k5Ç>Q
Ç>FWk�Ãgy�\�k5F Ñ \IFaflFWk6Ò^B%P+JTkGk5J^Ã²Û>G Q?DGk6ÐÈSTHVU D�Ç>FWç¥kgJTçÈk5Ç>Q
c%JzJ^RrD�Ç�S^U.JiÐ
U.y>Q`k5J²k�Ç>QLjhQeJ^ÃLS^j^R>Qek�Faf>�*Qe\aU ShD3S
ç·y>R�flk�FIJ^RßJTçvÇ�F�k:Ãgy�\�k5F Ñ \IFaflFWk6Òêã¥k5Ç>QLD�f?ST\IQ�J^çuk�Ç�Q<Ã`QeÊ
U.FaSTR²QeR>Q?H�jhÒLJi]^Q?H7A FID"S^\ID�JLDGÇ>JiÐ"R å B

H�Q?j^FIJ^RêÐ"F�k5Çêk5Ç>Q%U.Qlk5Q?flk�Q?U U.Q��*flFWk?BHG�FWk�Ç�ST\I\ÂU>STk5S
ç·H�JhÃ Ìhy>\IÒ Ä^Å^ÅI&�k5J�o[Q?flQ?Ãgb0QeH²ÄTÅ^Å ë ã§S^b*Jhy.k¬ÝhÄ^Å^Å
Ç>J^y�H5D�J^R.Ê�DGJhy>HVflQrFIR k�J^k5ST\ å Ð+Q½Jhb�DGQ?H�]hQ?Uðk�Ç�Q Z+A
c%JzJ^R D�Ç�S^U.JiÐ"FIR>j
Qlà|Q?flk¹Ð"F�k5Ç@S D�FWjhR>F �*feS^R�flQ�JTç
STb0J^y.kÂÙ^Ù3D6kVSTR�U>S^H5ULU>Qe]zFISTk�FIJ^R�Dwã§D?B UXB å BsæÈÇ>QwS^Ã`J^y>R8k
STR�U²D�Ç�S Ñ Q:JTç k�Ç�Q�Z+A�U>Q
�*feF�kEFaDÈk5Ç>Q3flJhR8]hJ^\Iy.k�FIJ^R¬JTç
k�Ç>Q Ñ J^FIR8kÈD Ñ H5Q?S^ULç·y>R�fnk5FWJhRÜJ^ç(k�Ç>Q�U.Qek�Q?flk�JhH+S^R�ULk5Ç>Q
Ð"FIU>Q?D Ñ H�Q�S^Uðc%JzJ^RðU>FID5fTB æÈÇ>Q Ã`Q?ShDGy>H5Q?UðSTR>jhy>\aSTH
H�Q�DGJh\Wy>k�FIJ^R U.Q Ñ QeR�U�DLJ^R-k�Ç�Q%Ç>F�k×Ã�y>\Wk�F Ñ \WFaflFWk6Ò^M+k5Ç8y*D
J^Rßk5Ç>Q×DGÇ�JiÐ2Q?H:QeR>Q?H�jhÒ�ã§Ý å ÛgFWk3FaD3b0QlkGk5QeH:k5Ç�STR½ÅJ% Ù @
ç·J^HÜD�Ç>JiÐ+QeHVD`JTç�QeR>Q?H�jhFWQ�D�DLK Ù E òMF<B�m�R�ä FWj*B2Ý
k�Ç>Q>GìQ�D6k�Ê�D�Ç>FWç¥kEFIDEST\aDGJLD�Ç>JiÐ"R¬]hQeHVDGy*DÈÇ>F�k[Ãgy>\Wk�F Ñ \IFIflÊ
F�k6ÒhMgFIR�STjhH�Q?QeÃ`QeR8k�Ð"FWk�Ç c%J^R8k�QiZ+STH5\WJ¹D�FIÃgy>\aSik5FWJhR(B
ä FWj*BON H5Q Ñ J^H�k5D�k5Ç>QdD6kVSTb>FI\IF�k6Ò½J^çEk5Ç>Q%DGÇ�ShU.JiÐ Ã`Q?STÊ
DGy�H�Q?Ã<Q?R8k¬STR�U-k5Ç>Q�H5Q?D�FaU.y�ST\ Ñ JhFWR8k�FIR>j�D�Ò.D6k5QeÃLSik5FIf?D
ã�?	Å�%�ÄP@[ÁÂJhHGk5Ç å BsæÈÇ>QwS^fefey>HVS^flÒ<JTçXk5Ç>QEQ?R>QeH5j^Ò`D5feST\IQ
U.Qlk5QeH5Ã`FWR�STk�FIJ^R`FaDsQ?DGk�FIÃLSik�Q�U�k�J:b0QÂ\WQ�D�D k5Ç�STR � Ø8Ú�FIR
k�Ç>Q:Q?R>QeH5j^ÒÜH5S^R>j^Q �RQ ÝhÅ E ò	FCB�A3B

S(©UTL´ ±�«8°�V>³>­?µ§¯0º�¯0¾È­32 «XWZY º�±�2�³>» ¯54
m�R½SdDGFIÃ`FW\aSTH�Ð+S�ÒhM k�Ç>Q²xzy>R�S^\ID�JdfeS^y�DGQ�DgSdD�Ç�ShUzÊ

JiÐ"FWR�j�Qlà|Q?flk�JhR�flJ8DGÃ`Faf×HVS�ÒzDgflJ^Ã`FIR>jdç·H5J^Ã FWk5D<U.FWÊ
H�Q�fnk5FWJhR(M�fl\IQ?S^H�\IÒÜD�Ç>JiÐ"R²FWR%ä FIj�B*Ù`ShDÂS`H�Q�DGy�\�kÂJ^ç�k5Ç>Q
STR�S^\WÒ.D�FIDÂJTçsCEA"p3ÉEÊ�Ë�PÈÌ×U>SikVSLflJh\W\IQ?flk�Q?U²D�FWR*flQ3Ìhy>\WÒ
ÄTÅhÅP&�y Ñ k�J×o[Q?flQ?Ãgb0QeHEÄ^Å^Å ëéÍ � Å Î B
m�R½k�Ç�FIDLf?S^D�Q^MuSTRêFWÃ Ñ J^H�k5S^Rhk`H5J^\IQ¬FaD`ST\aDGJ Ñ \IS�ÒhQ?U

bzÒ k�Ç>QßÃLSTjhR>Qlk5FIf[��Qe\aU	S^\WJhR>j½k5Ç>Q Ñ Sik5Ç¹ç·H5J^Ã k5Ç>Q
xzy>R k�J�k�Ç�QH92STH�k�Ç(M<Ð"Ç>FafVÇ U.Q�8�Q?flk5D k5Ç>Q Ñ H�FIÃLSTH5Ò
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ä FIj^y>H5Q:N�B<c%JzJ^RßDGÇ�ShU.JiÐúã�U>SikVS å B`æ�J Ñ Û�AÂSik5FWJ²b0QlÊ
k6Ð+QeQ?RLQlá Ñ Q?fnk5Q?U`STR*U`Ã<Q�S^D�y>H5Q?U<U.Q
�*feF�k2]^QeHVD�y�DOk�FIÃ`Q^B
P+J^kGk�JhÃ²Û	xzÒ.D6k5QeÃLSik5FIfrÁEJ^H�k�Ç JTàXDGQek%JTç<k�Ç>Q½c%JzJhR
D�Ç�ShU.JiÐ	]hQeHVDGy�D2k5FWÃ`Q^B
fVÇ*STH5j^Q?U Ñ STH�k�Fafl\IQ?D[ç·H5J^Ã9DGk�HVSTFIj^Ç8kEk5H5S�\6Q?fnk5J^H5FWQ�DeM Ñ H5JTÊ
U>y�flFIR>jìS�DGÇ>FWç¥k`JTçÈk�Ç>QéDGÇ*S^U.JiÐ
ç·H5J^Ã k�Ç>QÜk�H5y>Qéxzy�R
Ñ JhD�FWk�FIJ^R(B æÈÇzy�D?M:FIR Ñ H�FIR�flF Ñ \IQ^M�k5Ç>Q�DGk�y�U.ÒðJTç<k�Ç>Q
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