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k�f�l�kQiOg�v�oO��l-iuoOl5�7q��7l-v�kQxh�°��l-v�l-iOg1kOlat����3k�f�l�
 '»¥ whinq�jalaoOo-¤_g�v�t�k�f�l-iul5mpo7g1ththmpkOmpq�vhg1�SiZg1thm�g1kOmpq�v m�v
k�f�l�jal-v�k�iZg1�;inla��mpq�v>r�q�i�g7����x�q�v���thq��7m�vhg1kOlat3q��
=�lajak��
� f�lC³ ´Oµ¶ thmpoOk�iumz�hx�kZm�q�v ¤@v�q�iO��g1�pmpoOlat����3k�f�l�v�xh�7�hl-i(q1rDla��l-v�kOo �9¤Vm�o�o�f�q1�/v�m�v ¾Y��xhinl �h���Elao�x��pkOo
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LEPTO 6.5

¥«mp��xhinlT�Y¢-{pMfN *fNQtFdOP9R^dXb�� 
c���$� ` TVh?SUZ?T
�XYfSUTV\�dC��hUMf\�opTedOu � � � � � � `XRFS?RvTed SUMfN � � � � � 	 ] Z[RFP9N9Ted SUMfN9� TedONQP9R;SUTVL
Z[NQu�TV\^d ��� � � } � � ��������N�� � � �!� � � � � ���!� �=��� � � ���!� � >"�<��� � � � ��������N��a� # � # ���$��N�� � R�df`4�,'�� �"� ����N��a�
S?\Fu;NQSUMONAZ9opTVSUMC� 	'��� j ��� J `XRFS?R7Ted�SUMON � � j � 	 ]�Z[RFP9N;z)�C\FhUTVSUTVyFN5� � LQ\^Z?Z[NQhUW \^dO`=h9S?\vSUMON9` TeZ[NQLQSUTV\�d�\^]�P9\FSUTV\�d \�]
SUMON TedOLQ\;PaTedfu
W=MO\FS?\�dGzA��RFL?M-W�\�TedXSaTVhaWXgV\FS?S?NQ`�R;SKSUMfN9MO\^Z?T.-Q\�dXS?R^g�W�\FhUTVSUTV\�d�opMONAZ[N�SUMfN9WXZ[NQ`<TVL1S?NQ`-W=Z[\#�fR#�=TegeT SUt�`XNAdfhUTVS�t
]�YXdfL1SUTV\^d�MORFhaTVS?h�P9NQR�d�y�R^geYON7Ted�SUMON �XTed���RFhaWXZ[NQh?LAZ?T
��N1` Ted B >�� D�z�{pMfN�Y=dOLQNAZ[S?R�TedXSUt�Ted�SUMON MO\^Z?T.-Q\�dXS?R^gKW�\;hUTVSUTV\^d ` YfN
S?\vSUMON Px\ `=NAgeb�`XNAW�NAdO`XNAd�LQNv\�]�SUMON�hUMfR�W�N7\�]�SUMfN�` TVh?SUZ?T
�=YOSUTV\Fd�TVh TedO` TVLQRFS?NQ` �XtvMO\^Z?T.-Q\�dXS?R^g��fR�Z[hQ� �=YOSaTed P9\Fh?S#LQR;h?NQh TVh
LQ\�dXS?R^TedONQ`-opTVSUM=TedrSUMON9opTV`=SUM
\�]pSUMONah?t P���\�gczK{pMfN��=Ted'��\�Y=dO`=R�Z?TVNQh#R^Z[N9P9R�Z?� NQ`;�Xt5yFNAZ[SUTVL1R^g�`=\;S?S?NQ`7geTedfN1hQz���gVh?\�hUMf\�opd
R^Z[N�SUMfNpWXZ[NQ` TVLQSUTV\^dOh�\�]CSUMON�] \^gegV\�opTedfu 	 \^dXS?N � R^Z?gV\#P9\ `=N[gVh�] \^Z�SUMfN � ��`XRFS?R+� �G�3�����3��o�TVSUM5SUMONpMfR�Z[`<b�u^geYO\^dvW \FP9NAZ[\�d
h?SUZ?YOLQSUY=Z[N�S?R^�/NAd�]�Z[\FP �OS5@KTed'B @�D 
����0/�* 1� 
��fS�@ �=�A�������������ro�TVSUM5SUMONpW�\FP9N[Z[\^d5h?SUZ?YfL1SUY=Z[N�LQ\^dXS?R�Ted=TedOu�\^dXgVt �FYOR^Z?�Xh�RFS
SUMONah?S?R�Z[SUTedfu5h?LQR^gVNF��S?R^�/NAdv]�Z[\;P �OS�� Ted B @ED�
�� �0/ *21� 
��fS�� �=�A��R^dO`vSUMfN#h?\^]cS�LQ\^gV\�Y=ZKTedXS?N[Z[RFLQSUTV\�d�P9\ `XNAg�RFh�TVPaW=gVN1P9NAdXS?NQ`
Ted43 ����{�F �Xz � z

g�inl�o�f�q1�/vTr�q�iEkQf�l¯iZg�v���l � B ��-�¦h©<- �CB �Y� � f�mpo�inlaoOkQinmpjakOo/kQf�l�tYg1k�g>kOq�kQf�l5j-xhiZinl-v�k�inla��mpq�v ¤V�/f�l-inl7g
jaq���whg�inmpoOq�v��hlakn�Elal-v3����g�v�t � ¿�e�tYg1kQg�mpo��7q�inl7�7l-g�v�m�v��1r�x��¬¤_g�v�t���g1kOjaf�lao(k�f�l5¦¸© iOg�v���l�jaf�q�oOl-v
���¯� ¿�e�� � f�l/v�xh�5�¸l-i«q1r~f�mp��f��¡³ ´¶ j±fhg�in��latswhg�iukOmpja��lao�§p³ ´Oµ¶ �2 �CB �0'�l%	 µ ª«mpoEoOmp��v�m ¾Yj-g�v�kZ���Tf�m���f�l-iDm�v>k�f�l¹ ´ > @ tYg1k�g�k�fhg�v>m�vTk�f�l��«¿�e%¹ ´ ³TtYg1k�gh� � f�mpo/w¸q�m�v�kOoAkOq�g���g�iu��l-i<jaq�v�kQinm��hx�kOmpq�v>r¼iuq��¨oOj-g1kOkOl-iumzv���r�inq��
����x�q�v�o(m�v�k�f�l�thm |~iOg1jakOmp��l�j-g1oOl�k�fhg�vTmzv.m�v�ja�zx�oZm���lG, � � �
� f�l�³ ´Oµ¶ thm�oZk�inm��hx�kOmpq�vMmpos�Ela�p�EthlaoOj-inm��hlat�����k�f�l��>'7��¥ , µ §¡¾Yk���ª�j-g1�pj-x���g1kOmpq�v ¤��(f�m�jaf%whinlathmpjakOo�gfhg�inthl-i»o�whlajakQiOxh� k�fhg�v�k�f�lT� '���¥�, µ § ¾Yk��-ª��7q�thla�S�¸laj-g�x�oOlTq1r�k�f�lsinq���lTq1r�k�f�l 
>'»¥�whinq�jalaoOo-� � f�ltYg1k�g g�inlsg���oZq �Ela�p�DthlaoZj-inm��hlat ��� 8;�  � D 
h� �h� � f�l²�>'���¥ , µ § ¾Yk���ª��7q�thla�Dthq�lao�v�q�k�thlaoOj-iumz�¸l�k�f�l
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H1 1994 DATA 〈MX〉 = 12 GeV

EMC 〈W〉 = 14 GeV

RG-FD
2  (fit 3)

RG-FD
2  (fit 1)

LEPTO 6.5

0.2 < XF < 0.4

¥«mp��xhinl��h¢�{�MONCj � �3 ` TVh?SUZ?T
�=YOSUTV\^d���hUMO\^opTedOu�� � � � � � `=R;S?R Ted5SUMON � � � � � 	 ]�Z[RFP9NpTed5SUMON�� TedONQP9R;SUTVL�Z[NQu^TV\�d4� � ����} � �
� �"����N � � � �!� � � ��� ���!� �=��� � � � �!� � >"�<��� � � � � � ����N��#� # � #�� � ��N�� � � �(' � ��� ����N��9�GR�df`4�!� > � ����� �!� �=�
S?\Fu;NQSUMONAZ9opTVSUM � 	'� � j � � J�`XRFS?R�Ted�SUMON � � j � 	 ]�Z[R;P9NFz���RFL?M-W�\�TedXS TVhKWXgV\FS?S?NQ`-R;SKSUMfN#Mf\�Z?T.-Q\^dXS?R�gpW�\FhUTVSUTV\�d�opMONAZ[N
SUMONaW=Z[N1`<TVLQS?N1` W=Z[\#�fR#�=TegeT SUtr`=NAdOhUTVSUtv]�YXdfL1SUTV\^d-MORFh�TVS?hKP9N1R^dry^R�geYfN9TedrSUMfN9�=Ted��CRFh�WXZ[NQh?LAZ?T
� NQ` Ted B
>"� D�za{pMON YXdOLQNAZ[S?R^TedXS�t
TedvSUMON|MO\^Z?T.-1\^dXS?R^gCW \FhUTVSUTV\^d
` YONKS?\aSUMON�P9\ `XNAgeb�`XNAW�NAdO`=N[dfLQNx\^]CSUMON�hUMOR^W NK\^]�SUMfNK` TVh?SUZ?T
�XYfSUTV\�d TVhpTedO`<TVLQR;S?NQ`;�XtaMO\^Z?T.-Q\�dXS?R^g
�OR^Z[hQ�.�XYfS�Ted
P9\Fh?S�LQR;h?NQh|TVh�LQ\^dXS?R�TedfNQ`
opTVSUM=TedrSUMONaopTV`XSUM
\^]�SUMONah?t P���\^gcz�{pMON �XTedA��\�Y=dO`=R�Z?TVNQh#R^Z[NKP9R�Z?� NQ`;�Xt5yFNAZ[SUTVLQR�g
`X\FS?S?NQ`9geTedONQhQz���gVh?\KhUMf\�opd5R^Z[N�SUMfNpWXZ[NQ` TVLQSUTV\^dOh�\�]GSUMONp]c\^gegV\�opTedOu 	 \^dXS?N � R^Z?gV\#P9\ `XNAgVh�]c\�ZpSUMON � ��`XRFS?R+� �G�3�����3�-opTVSUM
SUMON�MfR�Z[`<b�u^geYO\^d
W�\;P9NAZ[\^d
h?SUZ?YOLQSUYXZ[NKS?R^�/NAd7]�Z[\;P �fS�@aTed B @ED�
����0/�*21� 
��OSG@��=�A���G�3�����3� opTVSUMvSUMON|W \FP9NAZ[\�d
h?SUZ?YfL1SUY=Z[N
LQ\�dXS?R^TedXTedfu�\^dXgVt9�FYOR^Z?�Xh�RFS�SUMfN�h?S?R�Z[SUTedfu#h?LQR^gVN;�=S?R�� NAdx]�Z[\FP �OS��pTed B @�D 
����0/�* 1� 
��OS��#�=�A� R�df`xSUMfN�h?\^] S�LQ\�gV\^YXZpTedXS?NAZ[R;LQSUTV\^d
P9\ `XNAgCR;h|TVPaWXgVNQP9N[dXS?NQ`�Ted43$�5��{3F5�=z �<z

thmpoOk�inm��hx�kOmpq�v.�Ela���_g1k�f�m���f7³ ´Oµ¶ � � kEo�f�q�x��pt�g1�poOq��hl�v�q�kOlat�kQfhg1kEk�f�lC�>'���¥ , µ §¡¾YkC��ªSwhiulathm�jakZm�q�v�o�r�q�i<k�f�l³Y´Oµ¶ thmpoOk�iumz�hx�kZm�q�v%g�inl�m�v���q�q�t�g1��inlal-�¯l-v�k���mpk�f�k�f�ls� ¿�e ¹�´ ³�tYg�k�gh� � f�mpo7o�xhwhwhq�inkOo�kQf�lsg�in��xh�¯l-v�kk�fhg1k�kQf�ls�«¿�eytYg1k�g�§�g1k�g��¯l-g�v À µ q1rC� � '�l%	 µ ª�g�inl7thq��¯mzvhg�kOlat����3®hxhg�i���o�g�v�t�k�fhg1k�kQf�l¯f�mp��f�l-i
³ ´Oµ¶ m�v#k�f�l�thm |~iOg1jakOmp��l�tYg�k�gTmpo¯v�q�k�g�v�lQ|;lajak�q1r�k�f�l���g�in��l-i�À µ g1k���� §¬�/f�l-inl�k�f�lT�7l-g�v À µ m�v#k�f�mpog�vhg1�p��oOmpo/mpo���� '»l%	 µ ªa�

e�q�v�¾ÃiO��g1kZm�q�v�q1rhk�f�lD��l-v�l-iOg1��k�inl-v�tho_thm�oZj-x�oOoOlatsg��¸q1��l«mpo«q���k�g1m�v�lat�r¼iuq���k�f�l �OoOl-g1��x��p�hw��pq�k��Y¤�o�f�q1�/v
m�v.¾Y��xhinl 
¸¤hm�v��/f�mpjaf3kQf�l5�7l-g�vTkQiOg�v�oO��l-iuoOl��7q��7l-v�k�xh�IoZ®�xhg�iulat;¤ ��³V´Oµ¶ � ¤hmpoCw��pq�kOkZlat g1o�g�r�xhv�jakOmpq�v�q1r¦h©�� � k(mpo/q���oOl-in��lat k�fhg1k ��³ ´Oµ¶ � m�o(oOmp��v�m ¾Yj-g�v�kO�p� f�mp��f�l-i(m�v�kQf�l5����thm |~iOg1jakOmp��l�tYg1k�g7kQfhg�vTm�v3kQf�l5�«¿�e
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¹ ´ ³�tYg1k�gAg1k@g����h�hx�k_k�f�lSf�mp��f�laoOkD¦¸©��*g1��x�lao-¤�jaq�v�¾ÃiO�7m�v���k�f�l<jaq�v�ja��x�oOmpq�v�oDtYiZg-�(vAr¼inq���k�f�l<jaq���whg�ium�oZq�v�o
m�vT¾Y��xhiul �h� � f�l�oOl-g1��x��p�;w��pq�k/g1�poOq>o�f�q1��oSg7��inl-g1kOl-i thla��inlal�q1r~oZ�����¯lak�in��k�fhg�vTm�o(whinlaoOl-v�kSm�v.k�f�l/¹ ´ ³
tYg1k�g%§ºjQrO� ¾Y��xhinl���ªa� �/o7�Ela�p��g1o7k�f�lslQ|;lajak7q1rC�hg�in��q�v�v�xh�7�hl-i7jaq�v�oOl-in�*g�kOmpq�v ¤«k�f�mpo�mpo7m�v�thm�j-g�kOmp��l3q1r
�7q�iul/whg�inkOq�v�iOg1thm�g1kOmpq�v>m�v�kQf�l�k�g�in��lak_r¼iOg����7l-v�k�g1kOmpq�v7inla��mpq�v � � f�mpoSmpoEjaq�v�oOmpoOkZl-v�k<��mpk�fsfhg���m�v��5g��¯q�inl
whq�mzv�kn���pmF�1l�whg�inkZq�v�mpj�oO��oOkOl-� m�v�kQf�l�k�g�in��lak_r¼iOg����7l-v�k�g1kOmpq�v�f�l-�7mpo�whf�l-inl�m�v7k�f�l�thm |~iOg1jakZm���l�tYg1k�g(k�fhg�v7m�v
k�f�l�¹ ´ ³�tYg1kQgh¤1�/f�l-inl�kQf�l�la��kZl-v�thlat²vhg1kQxhinl�q1r;k�f�l/whiuq�kOq�v7inl-��vhg�v�k<��l-g�thoDkOq7g�inlaoOk�inmpjakOlatTwhfhg1oOl(o�whg1jal
r�q�i�whg�inkOq�v iZg1thm�g1kOmpq�v � ;Aq�kOl�¤_f�q1�Sla��l-ia¤ k�fhg1k�k�f�l-iuls�7mp��f�k��hl�g�v mzv�thmpj-g1kZm�q�v9q1r�g.o���g1�p�Dg1oO�h���7lakQin�
�hlakn�Elal-v�kQf�l�k��Eq�f�l-�7mpo�whf�l-inlao�m�v.k�f�l�l-v�l-in������£Yq1��thmpoOk�inm��hx�kOmpq�v%§ ¾Y��xhiul ��ªa�
� f�l�oOmp��v�m ¾Yj-g�v�k5m�v�j-inl-g�oOl�m�v � ³Y´Oµ¶ � g1o , ¦h©�, m�v�j-inl-g�oOlao�r�inq�� �.kOq � �CB �Tmpo��Ela�p�DthlaoOj-iumz�¸lat ����k�f�l

�>'7��¥ , µ § ¾Yk ��ª­j-g1�pj-x���g1kOmpq�v�g�v�t7inl-g1oOq�vhg����p���Sla�p�hthlaoOj-iumz�¸lats���?8;�  � D 
h� �h¤-�(f�l-inl-g1o_k�f�l ��³ ´Oµ¶ � �*g��zx�laowhinlathmpjakOlat%��� k�f�l��>'7��¥ , µ §¡¾Yk��-ª(�7q�thla�Dg�inl7kOq�qT�pq1� g1j-inq�oOo��7q�oZk/q1rEk�f�l�¦ © iOg�v���l�¤ m�v�g1jajaq�intYg�v�jal��mpk�f.k�f�l�g��hq1��l�thmpoOj-x�oZoOmpq�v q1r~¾Y��xhinl �h�

� � ��  �9��: ����	 � ����
$�/� #p������#

�Dv�l-iu������£Yq1��g�v�t3jafhg�in��lat���whg�iukOmpja��l�o�whlajakQiOgsfhg���l��¸lal-v3�7l-g�o�xhinlat3m�v.thm}|~iOg�jakOmp��l�thlal-w���m�v�la��g1oOkOmpj�oZj-g1kn�
kOl-inm�v���g1k«�(�D�E��m�v�k�f�lEjal-v�k�iulQ��q1r¡���>g1oOo/§�eE¿�ªVr�iOg��¯lDq1r k�f�l�whf�q�kOq�v»thm�oZoOq�jam�g1kZm�q�v §º¹;´�> @�ª­oO��oZkOl-��� � f�l
tYg1k�gToQxhwhwhq�ink�kQf�l5jaq�v�ja�zx�oZm�q�v�inl-g1jaf�lat�m�v k�f�l�g�vhg1�p��oZm�o�q1rSkQf�l5thm |~iOg1jakZm���l5oZk�iOx�jak�xhinl�r�xhv�jakOmpq�v"4 698 �F:µk�fhg1k�¤~g1k���q1�¨À µ ¤_k�f�ls�7q��7l-v�kQxh�"q1r�k�f�l�thm |~iOg1jakZm���lsla��j±fhg�v���l�mpo7j-g�iOinmplat9�zg�in��la�p������fhg�int����zx�q�v�o-�
� f�x�o-¤;oZm���v�m}¾Yj-g�v�k7k�iOg�v�oO��l-inoOl��7q��7l-v�kQxh�"g�v�t�l-v�l-in��� £Yq1� g�inlswhinq�tYx�jalat�����k�f�lsfhg�int�o�xh�hwhiuq�jalaoOo
m�v%k�f�l3�¸q�oOq�v������zx�q�v9r�x�oOmpq�v �7lajafhg�v�mpo���¤Eg�v�t g1�poOq9g�inmpoOlTr�inq�� k�f�l�l-vhfhg�v�jalat oOq1r�k7����x�q�v iZg1thm�g1kOmpq�v
g1oOoZq�jam�g1kOlat��Am�kQfTk�f�l/���zx�q�v>r¼inq�� kQf�l/thm |~iOg1jakOmp��l�la��jafhg�v���l�� � vTk�f�l�whf�q�kOq�v>thmpoOoOq�jam�g1kOmpq�v3w�mpjak�xhiul�¤hk�f�l
o�g��¯lstYg1kQg3j-g�v9jaq�iOinlao�w¸q�v�thm�v����p� �hl�m�v�kOl-iOwhinlakOlat g�o5la��mpthl-v�jal�r�q�i7g oOmp��v�m ¾Yj-g�v�kTjaq�v�k�inm��hx�kOmpq�v#r�inq��
la��l-v�kOo���mpk�f whf�q�kOq�v>£Ãx�jakQxhg1kOmpq�v�m�v�kOq�¥Vq�j%��oZk�g1kOlaoE��mpk�fTq�v�l�q�iE�7q�inl����zx�q�v�o-�
� f�l�tYg1k�g fhg-��ls�hlal-v#jaq���whg�iulat���mpk�f#k�f�l�¹ ´ ³#tYg1k�gTq1r�k�f�lT�«¿�e jaq��p��g��¸q�iOg1kOmpq�v ¤ ��mpk�f�k�f�l�¹ ´ ³

eE¿ l-v�l-in����§ ) ª<q1r_k�f�lC� ¿�e m�v�ja��x�oOmp��l@, � �TtYg�k�g�oOm��7mp�zg�iEkOq7k�f�l�¹;´�> @¨eE¿ l-v�l-in��� §?$ % ª<q1r~kQf�lC���
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