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��brsm1c¢ilk�mO}�kn��m1psyuehgµw�ÀÁtvm=p~ilm1c¢y|k�e{g�knp~ilm1pÕ`¸�bÖ°�¬}�cvm1kn��pdk�yvy|m=p x¹w^pdk�ÀÁmGy|tuk�m1cum1psilm1p Ó rl�
Ôvm1��tvm°¤�m1k�£SxOwGpÂpdk�e{gltËy|m1gdc,��k�m1�Æ§´��k�mAy|knpsizÀÆw^cvr©����y,adpsiÂtvcfw^��m=pOilk�mM±AaswGpltum1pd²GwGgd��m=p/ilm�y

��£



â¸ã à ã o ï p ëGídò·éGï�ú·å?éGïðå q î�å�æðí©è5éGïÁè�r s åOå�t�u5ä¸éGëGålõÄõ�î�ì�õ�îÄ÷ öuídëGçÄæðêsè1å ü æÁõ�êsîmr�æðõÄè5éGå�ëàLÖ
½�w^��adadxOyÜ§®��knmSxOw^pdk�ÀÁmGy|tuk�m1cum1pºy|k�e{gOk�x��l�nm1k�p���«d­®�¬¡Jm1cum1k�e{g�§d�Ar®m=c°¤°k�m:y|knpsi�y�k�mSm1p�t{y|tfw^pl�
ilm1p�×?�Mw^rsm1p�y|k�m?m1knpdmÂt�Ýl¶dk�yve{gdmÉ`sm=r®m=psyvidwGadm1c�×���knpsi�y�k�m?gsw�i�cv��pµw^cvtuk���k�p�ilm1x]��knpdpdm�¯
idwG£/y�k�mSm1k�p©mbÀÁmGy|tumSm1��m1��tvcu��xOwG��pdm=tvk�yuehg©mM��tvcuad�ltuadc°gswGr®m=p�×
`bknm ÀÁadpsi©w^x/m1p�t{wG��m1pj}�k���m1psyuehgsw1ÀÁtvm1p¨i�m1c ÖA�nad��pdm=p�Åqilkncvm1��tvm�Öb�nad��p��vÖA��a©��pl�]\�m�ehgsy�m1�¦�
¤°k�cu�la©pd�d¯^Øbk�e{gltum1cvgµw^��tuadpd� ilm1c�ÖA�nad��pdm=pd²Gw^g©�ðÉs²1asyuw^x/xºm1p°x/k�t¸ilm=c�r®m=��rsw�ehg�tvm1tum1pzÖA��a©��pl�
il��x/k�pswGpd²A���1Ò^��²1m1kn��m1p�¯=idw^£AxOwGpMmGy®knxª����m=k�pl�¬«d­®�¬¡Jm1cvm1k�ehg�ilm1c�tuk�mFcµpdm1��w�y|tuk�yve{gdm1p�}���m1��tvcu��pl�
��cv��tv��p��v��tucvm1a©adpd�Ox/k�t°m=k�pdm1x��^¼¸m1pdm1p_¯®����x/¶d��m^¡lm1p_¯dilÝ�psw^xºk�yve{gdm1p���Ýdy�tvm1x x/kntvm1knpsw^p��
ilm1cÄ¤Jm�ehgsy�m1��¤°kncv��m1pµilm1c·¤�m1k�e{gdm1c�ÖA�nad��pdm=pÂ²1aztuadpÂgsw^t=§�`�w�y�����x/¶©��m�¡�mJÖA��ad��psy|Ý©y|tum1x�k�y�t
w^��y|�?m1k�p���Ýdy�tvm1xÎ¯´knp�ilm1x ilknmM½,��cfw^asyuy|m1tu²1adpd��m1p Àh�adcAi�k�mS}+¡�k�y|tum1pd²Sy�m1��rµy|tv��cv��w^pdk�y|k�m=cvtvm=c
iMcvkntvk���wG��k�t��w^t?Å|� Ó �°ÉF� ÇG�8����cv�nk�m1��m1p~Åqy�k�m1gdmÙiDwG¶�§,�^ÉF� ß=¢d¯Äß�£��q§Ä},yD��knm1��t:idwGgdm1c:psw^gdmº²1a
ÀÁc{wG��m1p_¯·��r�mGyMy�k�e{g�rsm1k,ilm=p�ÀÆw^cvr©����y�m1p Ó r�Ôvm=�ltum1p�¯silknmÂk�x ¤Jm1kntvm1cum1pTwG��yBÚ
[ÛSrsm1²1m1k�ehgdp©m1t
¤Jm=c{ilm1p_¯[a©x ÖA��a©��pse5�nasy|tum1cSk�x ��k�p©pdmZ����p~¡/¯H\ �u�,��asy�tvm1cupØÅqy�k�m1gdm�iSw^¶�§��^ÉSgswGpsilm1�nt1¯
ilknmMy�k�e{g/wGalÀÁ��cuadpsiZ����p�� Ó ��knx)����x/¶d�nm�¡�m1pZ��Ý©y|tum1x�ilm1c,knpdpdm1cugsw^�nr/ilm�yJ��cv��tv��pµyJx/k�t��
m1knpsw^psi�m1c°¤JmGe{gsy�m1��¤°kncv��m1psi�m1p/ÖA��ad��pdm1p�r©k���i�m1p�� ß�¢l¯sß�£��q§
�bx(ilk�mGy�mNhdc{wG��m?²1aTrsmGw^p�t�¤J��cvtvm=p�y|���n��²1adp[�w�e{gsy|tMa©pltum1c{y�asehg�tA¤Jm1cfilm1p�¯·��r�m�yMy|k�ehg�r®m=k
ilm1pjÚW[Û�Ü y[a©x�¯�m1kn��e{gdm1p�¯=w^��y�� Ó r�Ôvm1��tvm,x/k�t·ÀÁm�y|tvm=cJÅÁm1��m1��tvcu��xOwG��pdm=tvk�yuehg©m1c5És��tucvad��tvadcÄgswGpl�
ilm1�nt1¯©ilm1pdpÎw^��yA¡/¯H\ �u�,��asy�tvm1cAy������ntvm1p�ilknmÇÚW[Û Ü yJ��m1k�pdm�t|Ý�¶dk�yve{gdmz��tucvad��tvadc°rsmGy�k�tu²1m1p�§soqx
�bpsyuehg©��ad£�idwGc{wGp x?ad£���m1�l� �w^cutÂ¤Jm1cfilm1p�¯Ä¤°k�m�w^asy?ilm1pj`MwGtvm1pj²1ajilk¦¼¸cfw^��tvk���m=cztvknmFcspl�
m1��w�y|tuk�yuehgdm=c µ Ê��v��tucvm1a©adpd�?ilknmM½,m1cvtum1k��nadpd��m=pZÝ l Å�Þ8ÉQadpsi�Ý?ßÄÅ3àMÉQilm1cbÖAc ���£�mNÞ�adpsi/ilm=c
`sm1rsm1psyuidw^a©m1c8à i�m1c,y|k�ehg:k�p?ilm=pÉ`¸�bÖ°��}���m1p�t{yÄxOw^pdk�ÀÁmGy|tuk�m1cum1psilm=pbÀÆw^curd����y|m1p�Ú [Û Ü y�m^¡ltuc{w��
gdknm1cvtÄ¤Jm1cfilm1pÂ��w^p©p�§��bp�tvm1cQilm1c�Öbc����£�mÄÞÎilm1c*Ú [Û�Ü yÄ¤°k�c{iÂi©w^rsm1kdknx ��k�pdpdmAi�mGy+iM��pd²=m1¶dtvm�y
����pT� Ó �¥ilk�møilk�yuy|k�¶©k�m1cutvm�}Ëp©m1cv��k�m�¯©w^��y��?ilk�mø}Ëp©m1cv��k�mMrd²=¤S§silm1c°¡Jcuase{gltum1k���ÅÆ«Lá�É�w^p�ilm=c
}�pdm1cu��k�m ilmGy���cu��tv��psy���m1c{y�t{wGpsilm1p�¯�ilm1cQ����x
¡/¯H\ �v�,�nasy|tum1c*Ú
[Û ��m=tvc{wG��m1p?¤°k�cfi·§���ehg©��k�m=£^�
��k�ehgTx?ad£O��m=¶dc��alÀÁt:¤Jm1cfilm1p�¯���r~ilk�m�h�knpd��m1cfw^r¸ilc��aseh��mºy|m=��rsy�tv��cu��wGpdk�y�k�m1cutvm1cÇiMcvkntvk���wG��k�t��w^t
����cu��knm1��m1p_¯�idw�yJg©m1k�£�t1¯���rOi�k�mzÖAcG���£�mMa©psiË`sm1rsm1psyuidw^a©m1cAilm1câÚW[Û^Ü y8pµw�e{gO����tum1pd²1��mGy|m=tv²1m1p
��m=x��w^£
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`bknm°m�¡l¶sm1cuk�x/m=pltum1����mJÖAcva©psil��wG��mA²1adc,�Apltum1c{y�asehg�adpd��ilm1c�wGalÀÁ��m1¤���c�ÀÁm1pdm1p(hdc{wG��mGy�tvm1�n��adp©�
k�y�tAilk�mSrsm1kÄ�M},�A�ª��m=x/mGyvy�m1pdm?� Ç�n©¯sÇ=¢^�/Ïfilk¦¼¸cfw^��tvk���mÂ��tucvad��tva©c|ÀÁadpd��tvkn��p�Ð

í�î+ï�ðRñÑ Å�òHó5Ð ÑFô «LáÄÉÒõ öÆ÷=ø�í�î+ï Õ ñÑ Å�ò8ó5Ð Ñ�ô «³á$ó
ø{ÉA§ ÅqÇ�§Ån�É
`bknm�ilk�¼¸c{w^��tvkn��m ��tvcva©�ltuadc|ÀÁadp©�ltuk���pºí î+ï Õ ñÑ Å�ò8ó5Ð Ñ ô «Lá+óRøhÉ?m1cfyve{gdm1knpltOi©w^rsm1kSk�p!����m1k�ehg©m1c
\�m1k�y�m?� Ç�ns¯dÇ=¢d¯sß��d¯dß�Ò���k�x�ilk¦¼¸m1cum1pltuk�m1�n��m1p(\Øk�cu�la©pd��yu³´adm=c{yve{gdpdkntvt,ÀÜ�adcB`¸�bÖ°��}�cvm=k���p©k�yvy�m

÷ Õ�ù î÷=ò$÷lÐ Ñ ÷�«³ám÷=ø Ù nJú;k Ñò8Ð Õ Åu� ÚüûBý û�ÑÇ É
í î+ï Õ ñÑ Å�òHó5Ð Ñ ô « á ó
ø{ÉA¯ ÅqÇ�§�¢�É
¤°k�m?i�k�mGySilknm/��tvcuad�ltuadc|ÀÁa©pd�ltuk���pþí Ñ Åq«d­*ó5Ð Ñ ÉbknxÒhsw^�n��mÂpd��cvxOwG��m1c�tvk�m�cspdm1��w�y|tuk�yuehgdm=c µ Ê´�
��tucvm1ada©pd�

÷ Ñ-ù÷�«d­m÷lÐ Ñ Ù nJú;k Ñ«d­�Ð Õ Åv� Úüûÿý ûlÑÇ É
í Ñ ÅÆ« ­ óÜÐ Ñ ÉA§ ÅqÇ�§�£�É
tva©tZÅÆy|knm1gdmº�bpdgswGpd�T�DÉf§�`bknm/`bm�cspdk�tuk���pdm1p�ilm1cSrsm1k�ilm1c:¡JmGyve{gdcum1k�rda©pd�/����p�tvk�m�cspdm1��w��
y|tuk�yuehgdm=c µ Ê��°adpµiTilk¦¼¸c{wG�ltuk���m1c°tuk�mFcµpdm1��w�y|tuk�yve{gdm1c µ Ê´�u��tvcum1adadpd�O��m1cu¤Jm1pµilm1tvm=p/�lknpdm1xOwGtvk��
yve{gdm1p�½JwGcvk�w^rd�nm1p�adpsi�ilk�m/m=pltfy|¶dcumGehg©m1psilm1p�`bk�w^��cfw^x/xºm?y|k�pµi�knp~ilm1p��brdr�§QÇl§ÈÇ�a©psi
�brdr_§sÇl§ÅnÂ��m1��m=r®m=p�§
`bknm ÀÁ��cvxOwG��mT�Apsw^�n����knm�²=¤°k�yve{gdm1p¨i�m1p \Økncv��adpd��yv³�adm1c{yuehg©pdk�tutvm1p Àh�adcOtuk�mFcsp©m1��w�y|tvk�yve{gdm
µ Ê´�u��tvcum1adadp©��Åq`�of�©Éba©psi�i�m1x \Økncv��adpd��yu³´a©m1c{yuehgdp©k�tvtAÀÜ�adcStvk�m�cspdm1��w�y|tuk�yuehgdm¢ilk¦¼¸cfw^��tvk���m
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Ó rl¤���gd�Ai�k�m/��r®m=pØilmFcµpdk�m1cutvm1p��lknpdm1xOwGtvk�yuehg©m1pT½�w^cvk�w^rd�nm1p��n��cvm=pltu²1k�p���w^cvk�w^p�tÂy�k�psi·¯Äk�y�t
mGyzxOwGpse{gdxOw^�Q²1¤JmGe{��x��w^£�k��d¯Äy�k�m/knp m=k�pdm1x*y|¶sm1²=k�m1�n��m1p�¡Jm1²1ad��yvy�Ýdy�tvm1xT¯�rsm1k�y|¶dknm1��y�¤Jm1k�y|m
ilm1x }Ë�nm1��tvcv��pl�¬�Ëcu��tu��pl�u��e{gl¤�m1cv¶da©pd�ltfy|Ý©y|tum1xT¯�²1a~k�p�tvm1cu¶dcvm=tvk�m=cvm1p�¯¸k�pjilm1x i�m1cÂcG�wGadxZ�
��k�ehg©mÂoqx/¶dad��y����ilm�yD��cu��tv��psyzy�m1gdcS��cu��£Tk�y|t1§QÅ|��m1knp�¡Jm=tvc{wG��������sadpsi�idw^x/kntSw^aµehg�ilk�m
}�pdm1cu��k�m � Û õ�Å!� ��"� Ñ=ý"#¨Ñ É �%$ Ñ y|k�pµiD¤Jm�y|m1p�tv�nk�e{gD��cG���£�m1c,wG��y�i�k�m/ Tw�yvy�m # ilmGyÄ�Ëcu��tu��psyÜ§¦É
\
�w^g©cvm1psi�ÐøÑ Ù&Ú »�Ñbilknmz½Mkncvtuasw^�nk�tG�wGtMi�mGybc{wGadxOwGcvtvkn��m1pÎ��gd��tu��psyBY [ e{gsw^cfw^��tvm1cuk�y|knm1cvt=¯
��w^pdp�«d­�k�pOilm=x µ Ê´�u��e{gl¤�m1cv¶©adpd��t{y|Ý©y|tum1x�w^��y°¡Jcvase{g�tvm1kn�sw^p�ilm1cA}�pdm=cv��knm&� Û i�mGyJ��cv�G�
tv��psy,Åð��ilm1cQw^aµehg:w^xÞo¬xº¶dad��y'� ��(�=ilmGy���cu��tv��psyhÉ¸��m�ilm1adtum1t�¤Jm1cfilm1p�¯=ilm1p:ilm1c�����x���gd��tu��p
YL[S��m=tvcv�G¼¸m1pdmz��m1��w�ilm1pdmjiM��psy�tvk�tuadm1p�tAilmGyA��cv��tu��psyMtucG�w^��t1§¸`bk�mSrsm1k�ilm1p���k�p©m1xOw^tuk�yuehgdm=p
½�w^cuk�w^r©��m1pj«Láªa©psiþò!gµw^rsm1pØk�x µ Ê��v�´ehg�¤Jm1cu¶dadpd��t{y�Ýdy�tvm1x m1rsm1plÀÆwG����yÂilk�m�¡JmGilm=adtvadp©�
����pÎ}�pdm1cv��k�m5��rd²=¤S§so¬xº¶dad��y�rdcvaµehg�tvm1kn��mÜp�§d���/k�y|t�«³á�ilm1c�¡Jcvaµehg�tvm1kn�¸w^p�ilm1cA}�pdm=cv��knm(� Û
rd²1¤S§�ilm1x
oqx/¶dad��y)� ��(��ilmGy���cv��tv��psy5¯�ilm1p?i©w�y�k�p?ilm=c��°mGw^��tvkn��pÂ����x ��k�cvtuadm1�n��m1p:��gd��tu��p
Y [ ��m1tucv�G¼·m=pdmMÀÆw^cvr©����y�mÇÚ [Û tuc �w^��t1¯d¤ �wGgdcvm1pµiËò Ù « ­ Û « á ilm1c°¡Jcuase{gltum1k��swGp�ilm1c°}�pdm=cv��knm
» Û* rd²=¤S§li�m1x)oqx/¶da©��y+� �» * ��ilm�yHÚ [Û k�y|t=¯li�m1p/i�m1c�����x���gd��tv��pZY [ ��m=tvcv�G¼¸m1pdm�iø��psy|tuk�tuadm1p�t
Å|±AaswGcv�/��i�m1cM�Apltuk�³�asw^cu�®ÉËilmGy/Ú [Û rsmGy�k�tv²=t1§
oqx ��wGcvtv��pdx/��ilm=���SÅqy�k�m1g©m��Apdgsw^p©���DÉ:��w^pdp�í Ñ ÅÆ«d­*ó Ð Ñ É Û «d­ªÀÜ�adc?pd��cuxOw^�nmO`Mov���¬}Ëc��m1kn��pdk�yvy|mAwG��yJ��adxºx/m�ilm1c*\�wGgdc{yuehg©m1k�pd�nk�e{gd��m1knt{y|k�evgltum5p:idw1ÀÜ�adcJknpltum1cv¶©cvm1tuk�m1cut�¤Jm1cfilm1p�¯�i©w^£
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²1a�r®m�ilm1adtum1tMi�k�mÂÖAc ���£�mZí î+ï�ð
ñÑ Å�ò8ó5Ð Ñ ô « á É Û ò~rsm1k*`¸�bÖ°��}�cvm=k���p©k�yvy�m1pTi�k�mZ��adx/x/m�w^�n��m1c
\�w^gdcfyve{gdm1k�p©��k�e{gd��m1knt{yuilknehg�t�m1pSidw1À �adc1¯�i©w^£Sm1k�pÇY [ xºk�t�m1knpdm1x!��m1��w�ilm1pdm1p(iM��psy|tuk�tva©m1pltum1p�¯
ilm1c�m1k�pdm=p�¡Jcvase{gltum1k��;ò�õ�« ­ Û « á w^p�ilm1c:}�pdm1cu��k�mÂr©²1¤S§�w^xK�n��pd��k�tuasilk�pµw^��m=xKoqx/¶dad��y
ilmGy*Ú [Û tucG�w^��t1¯�¤JmGe{gsy|m=��¤°k�cu�lt=§1½,m1cv����m1k�ehg�t�x¹w^p?ilknmDÖA��p©�d§�Çl§�¢Dadpsi?Çl§�£Dadpµi/ilk�mA�Ardr�§�Çl§ n
adpsi�Çl§ Çzx/k�tum1k�pswGpsilm1c=¯�y|�?��wGpdpOxOw^p/ÀÁ������m=psilm1pT��e{gd��a©£Â²1k�m1g©m1p;�
oqpTm1k�p©m1x ilk�¼·cfw^��tvkn��m1p���tum1ad¶dcu��²1m�yvybtucvk¦¼¸tMm=k�p���k�cutvadm=����m�yHY³[¢wGalÀ�m1k�p°ÚW[Û §¸`bk�mÂ½�wGcvk�wGrd��m
òØk�y�tzpdk�ehg�t{ySwGpsilm1cumGyÂw^��yzilknm/¡;Ôv��cv��m1pl�Æ½�w^cuk�w^r©��mº«µ­Ørsm1²©�ad���nk�e{g�ilm�yÁÚ
[Û §+ �k�t:wGpsilm1cum1p
\���cvtum1p�¯�m1k�pOi�k¦¼¸c{wG�ltuk���mGy°��tvcum1adm1cum1k���pdk�y���w^pdp�wG��yJm1knpO}�cvm1kn��pdk�yJw^p©��mGy�m1gdm1pO¤Jm=c{ilm1p_¯´knp
ilm1x�m1k�p/��k�cutvadm=����m�ySYL[Mxºk�t,m1k�p©m1x Ú
[ Û �¶¯�wGcv��m=tMwGpsy|tum1���nmMm1k�p©mGy°��cv��tu��psy°¤Jm�ehgsy�m1��¤°kncv��t1§

-/./. 0 7:X�>DB VT3=>�\]CGR�YZBTHbCGRTE�;Q>M6ªH21 , >S3^B�>!;43 L�3GE�H�I�>�>DC=>M9/N
;Q6,YÉê 7zUZB�>A;83GE�H�I�> P/;Q6 R�9/;,R�665

`MwÂidw�y/ÚW[Û ��m=k�pdmB`¸w�iladpd�?rsmGy|kntv²1t�adpsiOw^psi�m1cvm1cfy|m1knt{y,idw�yJ�lkncvtva©m1���nmA�Ëg©��tv��p�YL[Ap�adcJx/knt
��m=��w�i�m1pdm1p Ó r�Ôvm1��tvm=p~ilk�cum1��tz¤Jm�ehgsy�m1��¤°kncv��t1¯·�nk�m1��tSmGyzpsw^g©m�¯,ilm1x ÚW[ Û m=k�pdm/m=��m1��tvcu��xOw1�
��p©m1tvk�yve{gdm���tucvad��tvadc�ÀÁadpd��tvkn��p í *Ñ Å�òHóÜÐ Ñ ÉS²=ad²1a�¤Jm1k�y|m1p�¯�adpµi ilknmË\�mGe{gsy|m=��¤°k�cu�la©pd�Tilm�y��k�cvtuadm1�n��m1p6YL[Âxºk�tz±AaswGcv�©yDadpsi��bpltuk�³�asw^cu�dyAk�pdpdm=cvgswG��r~ilm�yÄÚ
[Û ²1a�adp�tvm1cfy|ase{gdm1p�§_}Ëknp
y|����e{gdmGyA¡Jk���i/y|tuk�x/x?t,x/k�t ilm1pT�°m1����m5�¬�����$ ���ilm1�n��m1p/Àh�adcøilk¦¼¸c{wG�ltuk���mS`�of�ºk�pÎ� m5Àu§Ä� ß��G�
�adrsm1cum1k�p�§Q`Mw^rsm1k°k�y|t¢w^���nm1c{i�k�pd��yz²1a�rsmGw�e{g�tvm1p�¯Qidw^£�mGyS��m1k�pdm�y|¤Jm=��yzy�m1��rµy|tv��m=c{y|t��w^psi���k�e{g
k�y�t1¯¸idw^£OmGy�y|k�e{g�rsm1kËilm1p6Ú
[Û Ü yAadxÒ¯�m1k���ehg©m1pOx/k�tJÀÁmGy�tvm1cAm1�nm1�ltucv��xOw^��pdm1tvk�yve{gdmz��tucvad��tva©c
gswGpsilm1�nt1¯�¤°knm°idw�yËrsm1k©��m1¤ ���gdpd��k�ehg©m1p?�Mw�i�cv��p©m1p?ilm1c*hswG���dk�y|t1§�h �adcËilm1p(hsw^�n�q¯�idwG£SmGy�y|k�ehg
rsm1kQilm1p6Ú [Û Ü y°adx ¡/¯H\ �u�,��aµy|tvm=cbgswGpsilm1�nt1¯¸y|������tum1pTi�k�mGy�mDknx�ÖAm1��m=pltum1k�����m1knpdmSt�Ýl¶dk�yve{gdm
��tucvad��tvadc°rsmGy�k�tu²1m1p�§
�bx�²1a:¶dc��alÀÁm=p�¯^��r?ilk�mâÚW[Û Ü y[gµw�ilcu��pl�¬w^cutvk��:y�k�psi·¯�w^��y|�Mm=k�pdm�t|Ý�¶dk�yve{gdm,m1��m1��tvcu��xOwG��pdm=tvk�yuehg©m
��tucvad��tvadc?rsmGy|kntv²1m=p�¯�xZa©£TxOw^pj¤°k�yvy�m1p�¯,��r¨y�k�e{g i�k�m6hdadp©�ltuk���p�íBî+ï�ð
ñÑ Å�ò8ó5Ð Ñ ô «Lá�É¢w^��y
��cv��ila©�ltAk�p�ilm1c�hd��cvx

í î+ï�ðRñÑ Å�òHó5Ð Ñ ô «LáÄÉ Ù 7 * ÅÆ«³áÄÉ
í8*Ñ Å�ò8ó5Ð Ñ É ÅqÇ�§Èç�É
Ç�Í



â¸ã:9�ã2;�ídç,å�î ÷Äïðå ü æÁõ�êsîmr�æðõÄè5éGå�ëNr [ < å�ïÁî�åOé>=mt�ïÁè�r s å�ålæÁå�ò·éGëGê 
 ílì¸îÄå´é�ï�è�r s åä¸éGëGõ�ò·éGõÄë�? â àyve{gdcum1k�rsm1p?���wG£�tAÅqy�k�m1gdmAk�pµy|rsmGy|��psilm1cumSilknmb�nm1tv²1tum1pÂrsm1k�i�m1p/�Acvrsm1k�tum1p?k�pº� m5Àu§�� ß��^�ðÉf§�`MwGr®m=k
k�y�t 7 * ÅÆ« á ÉMm=k�p���k�pdm=xOw^tuk�yve{gdm1c�hsw^��tv��c1¯,ilm1c¢ilm1pühÄ��ad£�ilm=cNÚ [Û Ü yDxºk�t:oqx/¶dad��y|rdcuasehg�tvm=k¦�« á wGp i�m1c?}�pdm1cv��k�m?rd²1¤S§Qw^x]�n��pd��k�tvaµilk�pswG��m1p�o¬xº¶dad��y�ilmGyÂ��cv��tv��pµyFrsmGyuehgdcum1k�r©t1§Ä`bk�m
hdadpd��tvkn��p�í *Ñ Å�òHó5Ð Ñ ÉQm1pltfy|¶dc �w�e{gdmAk�pOilknmGy|m=x h®wG���Æ¯´��m1pswGa ¤°knmÄí Ñ Åq« ­ ó5Ð Ñ É�knx h®wG���nmMilm�y
��cv��tv��pµy5¯�m1knpdm1c�m1�nm1��tvcv��xOw^��pdm1tuk�yve{gdm1p:��tvcuad�ltuadc|ÀÁa©pd�ltuk���pzm1knpdmGy;Ú [Û §�`Mw�y�rsmGilm1a©tvm1tQw^ase{g�¯
¤°k�m�ilm1cva©x�knp��Apsw^�n����knmS²1adx ��cv��tv��plÀÆw^�n�q¯sidwG£/y�k�m:y|k�ehgOwG��y

í *Ñ Å�ò8ó5Ð Ñ Éò ÙA@CB µ ÑB � » *B Å�òHó5Ð Ñ É ýED» *B Å�ò8ó5Ð Ñ Éq� ÅqÇ�§È��É
yve{gdcum1k�rsm1p���w�yuy|m1p�x��ad£�tvm�¯d¤���rsm1k,i�k�m(hdadpd��tvkn��pdm1pÎ» *B Å�òHóÜÐ Ñ ÉuÉ°rd²1¤S§ D» *B Å�ò8ó5Ð Ñ ÉvÉ°��m1c{w�ilm
Àh�adc�ilknm/\�wGgdc{yuehgdm=k�pd�nk�e{gd��m1k�t{y���m1cvtum5kn�¦a©pd��m1pS����p ±AaswGcv�©yËr©²1¤S§��bp�tvk�³´aswGcv�©y�x/knt+h���w1����adcFJk�p�m1knpdm1xÑÚW[Û:y�tvm1gdm=p�¯�ilknmÂm1k�pdm=p�¡Jcvase{gltum1k��;ò¥ilm1cS}�pdm=cv��knmZr©²1¤S§�ilmGyM�n��pd��k�tvaµilk�pswG��m1p
oqx/¶dad��y|mGysilm�y;Ú [Û tvcfw^��m=p/Åða©psiM����p:ilm1x!��k�cutvadm=����m=pM��gd��tv��p:x/k�t¸½Mk�cutvaswG��kntG�w^tÄÐSÑ·��mGy|m1g©m1p
¤Jm=c{ilm1p?�_���pdpdm=p·É{§�`bm1câhsw^��tv��c µ ÑB k�y|t idw�y°±baµw�ilcfw^tAilmGy°ÅÆilk�x/m=psy|kn��psy�����y�m1p·É�½�k�m1��ÀÆw�e{gdm1p
µ B rd²1¤S§ Ú µ B i�m1cS}���m1xºm1pltfw^cu��w�i�adpd� µ ����p�±baµw^cv�©ybrd²=¤S§��bp�tvk�³�aswGcv�©y x/knt�h���w1����adc	Fv§
`bknmZÖA��pd�©§·Ç�§È�?y|������tumMÀÜ�adcMwG���nmÁ\�m1cvtumz«Lá�k�pÎilm1cAr®m=tvc{w�ehg�tvm=tvm1pO��k�pdm1x¹w^tvk�yve{gdm1pº� m=��k���p
��m=��tvm=p�¯�idw�yJrsmGilm=adtvm1t=¯�y|k�møy|���n��tumMadpswGrdgÄ�w^p©��k��Â����pOilm1c }�pdm1cv��k�mMr©²1¤S§dilm=x oqx/¶da©��y�ilm�y
Ú
[ Û ��¯Äw^cu��m1tfyby�m1k�p�§
�bx wG��y���m�¡�¶sm1cvknx/m1p�tvm1�n��²1aj¶dc��alÀÁm=p�¯���r¥ilk�m°ÚW[Û Ü yÂm1k�pdmOt�Ý�¶dk�yuehgdmºm1��m1��tvcu��xOwG��pdm=tvk�yuehg©m
��tucvad��tvadc�rsmGy�k�tu²1m1p�¯ÜxZad£�xOw^p���mGilkn���nk�e{gb¶dc �alÀÁm1p�¯Ü��rSmGy·m1knpdm,y�����e{gdm8hdadpd��tvkn��pÁí *Ñ Å�ò8ó5ÐSÑvÉf¯ilknmzi�adc{e{gOilknmFÖA�npd�d§sÇ�§È�ÂadpsiOÇl§}çzrsmGyuehgdcuk�m1rsm1pO¤°knc{i·¯���k�r©t1§�_sa�ilk�m�y|m1x _s¤JmGe{�ºy|k�pµi¹knp
�brdr_§�Çl§�¢�i�k�mO`MwGtvm1p¾� Ç�n��JÀ �a©cZí î+ï�ðRñÑ Å�ò8ó5Ð Ñ ô « á É Û ò À �a©cÂ��m1c{yuehgdknmGilm1p©mÉ\�m1cvtum/����pØÐ Ñ
adpsi�k�p�Ôvm1¤�m1k���yM��m1c{yuehgdknmGilm1p©m1pT« á �¬¡Jm1cum1k�e{gdm1p �adrsm1cNò¨wGalÀÁ��m=tvc{wG��m1p¾� ß=£^�Æ§�oqx ��cvknpd²1k�¶
�_���pdp�tvmSxOwGp/m1k�p¹y|����ehg©mGy°`bk�wG��cfw^x/x�¤°k�mSk�p¹�brdr�§sÇ�§�¢DÀh�adcmÔvmGi�m1pO«Lá®�]\�m=cvtSÅðr©²1¤S§sy|m1g©c
yve{gdxOwG��m¢«³ás�qr©k�psy{ÉMm1cfy|tvm=����m=p�¯·wGrsm1c:ilm1c:ilm1cu²1m1k�tuk���m?�bxZÀÆw^p©�Oilm1c:`MwGtvm1p��¬�w^£�tD²=adcN_sm1k�t
m1knpdmSyve{gdxOwG��m1cumM}�knpltum1k��nadpd�z�nm1k�i�m1cJpdk�ehg�t,²1a�§soqp�ilm1c°m1cfy|tum1p6_sm1k��nmMilm=cA�brdr�§©Çl§�¢Â¤°adcfilm
íBî+ï�ðRñÑ Å�ò8ó5Ð Ñ ô «Lá�É Û ò�knx oqp�tvm1cu��w^���Ä�=Í Ô�Õ	G «Lá G ¢DÓ��1Í Ô´Ñ k�p�tvm1��cvknm1cvt,adpsi�w^psyuehg©��k�m=£�m1psi
�adrsm1cZò
wGalÀÁ��m1tuc{wG��m1p�§ `bk�mGy�m�knpltum1��cuk�m1cutvm�ÖAcG���£�m�¤°k�cfi k�p¥ilm1c�`skntvm1cfw^tuadcT� Ç�ns¯�ß�Ò���w^��yHí îÑ Å�ò8ó5Ð Ñ ÉÄrsm1²1m1k�ehgdp©m1t1§�oqp?ilm1c,²1¤Jm=k�tvm=pÂrd²1¤S§�ilcuk�tutvm1pº� m=k�gdmAilm=c,�brdr�§�Ç�§�¢M¤°k�cfiZilknm/ò[��brdg[�w^pd��k�����m=k�t�����pNí î+ï�ðRñÑ Å�ò8ó5Ð Ñ ô «LáÄÉ Û òOknpD��m=c{yve{gdknmGilm1pdm=pM«Lá®�¬¡Jm1cum1k�e{gdm1p�¯{ÀÆw^��tvk�yve{gSw^��y|�
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F2
I  D(3)

  (β,Q2;xP)/
J

β
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K 1
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K 2
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Q
L 2=3.5 GeV2 Q

L 2=20 GeV2 Q
L 2=65 GeV2

10
K -4<  xP <0.05

M

100

10
K 1

10
K 2
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Q
L 2=3.5 GeV2 Q

L 2=20 GeV2 Q
L 2=65 GeV2

10-4<  xP <10-3

10-3<  xP <10-2
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K 1
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β

10
K -3.75<N   xP <N 10

K -3.50

10
K -3.25<N   xP <N 10

K -3.00

10-3.00<  xP <10-2.75

10
K -2.75<N   xP <N 10

K -2.50

10-2.50<  xP <10-2.25

10
K -2.00<N   xP <N 10

K -1.75

�brdr©k���i�adpd�ºÇl§�¢���O'P�Q�RTS� MVUXW3� �!Y �[Z³X]\>U(�����+O�
�)�E��� ���)�����)^UÁ|¶:
�!;|¬�������â� � ÊN��!����* �)?����!���@3A� ������<)���)�[Z��424)�����!����-������)NTÌÍ!_<V�1�C7 ��+C+�-���<)��<)^�����3�-,�,���)�%;�¶|]1�T Qa`-V�1�Cm ��+�J �)� ���)B�� ���)���)B���<!2b7!� ���)��� ���!�
�)�0=1
Àh�adc,��m1cfyve{gdk�mGi�m1pdm�«Lá®�]\�m1cutvmArsm1tvcfw�e{gltum1t1§G½,m1cvrdknpsilm1tQxOw^pÂknp?�brdr�§�Ç�§�¢SilknmM��adpd��tvm�¯�ilk�m
²1aO���nm1k�e{gdm1x�Ð Ñ adpsi/���nm1k�e{gdm1x�«Lá�¡Jm1cum1k�e{gÂ��m=gÄ���cum1p�¯sy|�Âm=cvgÄ�wG��t°xOwGp/pÄ�w^g©m1cvadp©��y|¤�m1k�y�m
ilknmHò��q½,m1cutvm1kn��adpd�Ai�m1c8±AaswGcv�©y�adpsiÂ�Apltuk�³�asw^cu�dyÜ¯Gilk�m�m1k�pdm=pÂ¡Jcvaµehg�tvm1kn�=ò�w^p?i�m1c�}�pdm=cv��knm
ilmGy�Ú [Û rsmGy|kntv²1m1p�adpsi�x/kntJm1knpdm1x ��gd��tv��p6Y [ ilm1cA½Mk�cutvaswG��k�t��w^tSÐ Ñ ¤JmGe{gsy�m1��¤°kncv��m1p�§©`bk�m
}�pdm1cu��k�mAi�mGy�m1p�t{y�¶dcvmGe{gdm1pµilm1pNÚ
[Û k�y|t,idwGrsm1k¸iladc{e{g?ilm1p�Ôvm=¤Jm1kn��k���m1p:«Lá®�¬¡Jm1cvm1k�ehgS��m1��m1rsm1p_§
\&�adcfilm1p~ilknm�Ú
[Û Ü yDm=k�pdm?t�Ýl¶dk�yve{gdm?m1��m1��tvcu��xOwG��pdm=tvk�yuehg©mZ��tucvad��tvadc:rsmGy|kntv²1m1p_¯�idw�yzgdm1k�£�t1¯
¤¢�adcfilmMmGyJm1knpdmS��tvcuad�ltuadc|ÀÁa©pd�ltuk���p�í *Ñ Å�òHóÜÐ Ñ É�ilm1câÚ [Û�Ü y8��m=r®m=p�¯dy��?i��adc|ÀÁtumSy|k�ehg¹ilk�m�hd��cvxilm1c8ò[�¬�brdg[�w^pd��k�����m=k�t,ilm=cbÖAcG���£�mÁí�î+ï�ðRñÑ Å�ò8ó5Ð Ñ ô «LáÄÉ Û òTÀh�adc���m1c{yuehgdknmGilm1p©mH\�m1cvtumb����pO«Lá
pdk�ehg�tS�wGpsilm1cup�¯sidwzk�p�ilknmGy|m=x hsw^�n�Äilm1c°m1knpd²1kn��m�h®wG�ltu��c=¯silm1c°����p�«Lá�w^r©gÄ�w^pd��t1¯spÄ�w^xº��k�e{g
ilm1cÿh���ad£GÀÆw^��tv��c 7 * Åq«LáÄÉMwGasyzÖA��pd�©§�Çl§}ç/i�k�mNò����br©gÄ�w^pd��k�����m1k�tArd²1¤S§·��m1pswGadm1cSilknm(hd��cvx
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â¸ã:9�ã2;�ídç,å�î ÷Äïðå ü æÁõ�êsîmr�æðõÄè5éGå�ëNr [ < å�ïÁî�åOé>=mt�ïÁè�r s å�ålæÁå�ò·éGëGê 
 ílì¸îÄå´é�ï�è�r s åä¸éGëGõ�ò·éGõÄë�? â-9ilm1c�ò����br©gÄ�w^pd��k�����m1k�t°adp©��m��wGpsilm1cutM��w�yvy|m=p�¤¢�adcfilm�§¸`bk�m:k�pT�Ardr�§¸Çl§�¢Â��m=²1m1k���tvm1p°iMadcv��m1p
¤ �adcfilm1pTk�p�i�k�mGy�m1xÑh®wG����À �a©cM��m1c{yuehg©k�mGilm=pdmS« á �]\�m=cvtvmÂ¤�m1��m=p�ilmGyBhsw^��tv��c{y 7 * Åq« á ÉAwGasyÖA��pd�©§AÇl§Èç��nmGilk�����k�ehgjk�p¾ilm1c/½,m1cutvk���wG��m1pØ��m1cfyve{gd��rsm1p¨y�m1k�p_§H\Øk�mTxOwGp!wGrsm1cOk�p¾�brdr�§
Çl§�¢ m1cu��m1pdpdm=p���w^p©p�¯�k�y|tÂi�k�m(ò[�¬�brdg �wGpd��kn����m1knt:ilm1cÂ`�w^tvm=p¨� Ç�n��8knp���m1cfyve{gdk�mGi�m1pdm1p�« á �
¡Jm1cum1k�e{gdm1p?��m1c{yuehg©k�mGilm=p�§
 �k�tÄwGpsilm1cum1p?\���cvtum1p�¯�ilk�m8Ú
[Û�Ü y�rsmGy|kntv²1m=pD��m=k�pdm�t�Ý�¶dk�yuehg©m�m1��m=�ltucv��x¹w^��p©m1tvk�yve{gdm8��tvcva©�ltuadc1§
Øb��e{g?ilm1adtu��k�ehgdm=c�¤°k�c{i?ilknmGy5¯G¤Jm1p©pÂxOw^p?idw�y,}Ëcu��m1r©pdk�y�xºk�tÄpd��cuxOw^�nm1pÂ`Mov���¬}�cvm1kn��pdk�yvy�m1p
k�p�m1k�p©m1x «d­���¡Jm=cvm1k�ehg�¯�knpTilm1xK±AaswGcv�©ybil��x/k�p©k�m1cum1pTÅq«d­�c¨Íedn�^Éf¯®��m1cu���nm1k�e{glt=§��base{g knp
ilknmGy|m1x hswG���s�����pdp�tvmAxOw^p?�����¸� í Ñ Åq«d­*ó5Ð Ñ É Û «µ­Ä�,�adrsm1cJ�n����«d­�w^alÀÁtuc{wG��m1p�¯�¤J��r®m=k�ilknmM`Mw1�tvm=p�w^asyS}+¡l¶sm1cuk�x/m=pltum1pOx/k�tA��m1c{yuehg©k�mGilm=pdm1cA}�k�psyuehg�ad£�m1pdm1cu��k�m�� Û i�mGyS�Ëcu��tu��psySy|tfw^xZ�
x/m1p_§LØbknx/xÂt,xOw^pOÀÜ�adcMi�m1p6 ���x/m1p�tJm1knpdxOw^�_w^p�¯¸idwG£Oy|k�ehg�k�pTi�k�mGy�m1cA�balÀÁtuc{w^��adpd�ZÀh�a©c
m1knpdm1p~rsmGy|tuk�x/x?tvm1p~ÐSÑ|�]\�m1cvtºilk�m�hd��cux ilm1c�iøa©cv��m~�wGpsilm1cup ¤¢�adcfilm�¯,¤Jm1p©pØilknmT}�k�pl�
yve{g�ad£�m1p©m1cv��k�m	� Û ilmGy��Ëcu��tu��psyJ��m��w^psi�m1cvt�¤Â�adc{ilm�¯dy|�:¤:�w^cumMmGy8p©k�e{glt�x ������nk�e{g�¯G����p/m1knpdm1c
m1�nm1�ltucv��xOw^��pdm1tvk�yve{gdm1pS��tvcuad��tvadcÄilm�y��Ëcu��tu��psy�²=azy�¶dcvm�ehgdm=p�¯GidwAilk�mBÏÜ��tvcuad��tvadc�ÀÁadpd��tvk���p�Ð
í Ñ Åq«d­*ó5Ð Ñ ÉÄknp/ilknmGy|m=x Åðg�Ýl¶s��tugdm1tuk�yve{gdm1p¸Émhsw^����Ô{wSk�x/x?m1cQw^ase{gZhdadp©�ltuk���pºilm1c }�k�psyuehg�al�
£�m=pdm1cv��k�mf� Û i�mGyZ��cu��tv��psyÂ¤:�w^cvm�§J`bm=c?}Ëknpsyve{g�ad£�m1p©m1cv��k�mOilm�yÂ�Ëcu��tu��psyZm=pltfy|¶dcuk�e{glt:k�x
hsw^�n��m�ilm1c/Ú
[Û�Ü yJilm=c°}�pdm1cu��k�m=rdcvase{g�tvm1kn�d«Lág� Û §©`bm1c,½,m1cv����m1k�ehgÂ��m1cfilm1adtu��k�ehg�t1¯�idw^£:mGy8p©k�e{glt
x��������k�ehgOk�y|t1¯¸m1k�pdm:����p�«Lá�adpswGrdgÄ�w^p©��k���m�Ï5��tvcva©�ltuadc|ÀÁadp©�ltuk���p³Ð°í *Ñ Å�ò8ó5Ð Ñ É�ÀÜ�adc:ilk�m(Ú
[Û Ü yÅðr©²1¤S§�����x/m=cv��p©m1p�� ß��^�ðÉÄm1knpd²1alÀ �a©gdcvm1p_¯�ilm1cum1pZhÄ��ad£ 7 * Åq« á ÉÄ����p�ò�adpsiOÐSÑ�adpswGrdg �w^p©��k��k�y�t1§
`bknmD½,��c{y|tum1���nadpd�©¯didwG£ZmGyJm=k�pOgsw�i�cv��pµw^cvtuk���mGyB¯�m1k���ehgdm=pZ��k�rdt=¯siladc{e{g�ilmGyuy|m1p��basy�t{wGasyve{g
ilknmMilk�¼¸c{w^��tvkn��m1pº`Mov����}+¡�¶sm1cvknx/m1p�tvmJrsmGyuehg©cvk�m=r®m=pZ¤�m1c{ilm=pZ��w^p©p�¯lk�y|t°wG��y��zpdk�ehg�t,cvk�e{g�tvk��©§
`bknmS�bpswG��Ý©y|mSilm=cA`Mw^tum1pO²1m1k���t1¯©idw^£?ilm=p�wGasy|��m1t{wGasyve{g�tvm1p Ó r�Ôvm1��tvm1p�Ú
[Û ��m1knpdmMm1pdm=cv��knm5�
adpswGrdgÄ�wGpd��kn��m���tucvad��tva©c|ÀÁadpd��tvkn��p�²1ad��mGy|¶dcu��ehg©m1p�¤Jm=c{ilm1p_§�`bk�m?¡Jm=��rsw�ehg�tvadp©�d¯Äidw^£Îilk�m
`MwGtvm1p�� Ç�n��Äi�m1cMi�k¦¼¸c{wG�ltuk���m1p�`Mov�ºy|k�ehgOpdk�ehg�t°¤°k�mSk�p�ÖA��pd�©§·Ç�§Èç:k�p�m=k�pdm1p�h��nad£Âadpsi�m=k¦�
pdmM����p/«Lá�adpsw^r©gÄ�w^pd��k���mF��tvcva©�ltuadc|ÀÁadp©�ltuk���p�í *Ñ Å�òHó5Ð Ñ É�ÀÆw^��tv��cvk�y|k�m=cvm1p?��w�yvy|m=p�¯���wGpdp�w^��yoqpsilkn²Âidw1ÀÜ�adcSw^p©��mGy�m1gdm1pT¤�m1c{ilm=p�¯·i©w^£/mGy�y|k�e{g�rsm1kQilm1p�ÀÆwGcvrdp©m1adtvcfw^�nm1p6Ú
[Û�Ü y°adxK¡/¯H\ �
�,��aµy|tvm=c�gsw^pµilm1��t=¯�ilm1p©p/wG��y,y|����e{gdm°rsmGy|kntv²1m1p?y�k�m°¤�mGilm1c�m=k�pdm�t|Ý�¶dk�yve{gdmbÖAcG���£�m�¯�pd��e{g?m1k�pdm
t�Ýl¶©k�yve{gdm(`sm1rsm1psyvi©w^adm1c=¯�adpsiTidwGx/k�tMpµw^t��a©cv��k�ehgÎw^ase{gT��m1knpdmzt�Ý�¶dk�yuehgdm:m1��m=�ltucv��x¹w^��p©m1tvk��
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â á â·ã,ä�å�æÁç�è5é�ê®ë1ì¸ídîÄïðè=ïðå�ë1éGå/ñ�ëGï�éGïÁòdídæÁïóé�ôí�ézí©õ_öø÷�å�ë/ùMç,å�î�å/ú¸êsîªû?õÄídëGò�èZõÄî�÷ü æÁõ�êsîÄålîyve{gdmÂ��tucvad��tvadc=§

-/.Th \ 6	iYkj?>DBº<Z>M6�;Q>D3GCGRTB�U V�>M6]\]C^R�YZBTHACGRTE�;Q>M6
�bx¾ilk�mQ½8m=cvtvm=k���a©pd�°ilm=c�ÖA��ad��pse5�nasy|tum1cmÚ [Û g©k�psy�k�e{gltu��k�e{g°k�g©cvm1cÄÖbc ���£�m�¯Gidw�y�gdm1kn£�t¸r®m=² �ad���nk�e{g
k�g©cvm1cA}�pdm1cu��knmzrd²1¤S§si�m1x }�pdm1cu��k�m=rdcvase{g�tvm1kn��« á ¯swGasyMilm1pÎ`Mw^tum1p�²=aTilk�¼·cfw^��tvkn��m1cJtuk�mFcd�
pdm1��w�y�tvk�yuehg©m1c µ Ê´�u��tucvm1ada©pd�/²1aOrsmGy|tuk�x/xºm1p�¯�k�y|t°mGy°pQ�adtu²1��k�ehg�¯�y�k�e{g�i�m1p6_sasyvwGx/x/m1pdgµw^pd�
²1¤°k�yve{gdm1p?ilm1pO±Aasw^cu�´�Äa©psi/�bp�tvk�³´aswGcv����m1cvtum1k���adp©��y¬ÀÁa©pd�ltuk���pdm1pza©psiZi�m1c°��tvcuad�ltuadc|ÀÁa©pd�´�
tvkn��p6í Ñ Åq«d­*ó5Ð Ñ É,k�x ±Aasw^cu�´�¬��w^cutv��pdx/��ilm1�n�®Àh�adc°p©��cvx¹w^��mAtvknmFcspdm=��w�y�tvk�yve{gdm µ Ê��v��tucvm1a©adpd�
Åq`�of�©Éb²=a���m1cv��m1��m=pl¤:�wGcvtvkn��m1p~ÅÆy|knm1gdmºw^ase{g��Apdgsw^p©�T�DÉf§�oqx(�bwGgdx/m1p�ilk�m�y|mGyB ���i�m1����y
��kn��t

í Ñ Åq«d­*ó5Ð Ñ É«d­ l @[B µ ÑBnm » B ÅÆ«d­*ó5Ð Ñ É ýoD» B Åq«d­*ó5Ð Ñ Éqp�¯ ÅqÇ�§ÈÒ�É
¤J��rsm1kÄilk�mÂ±AaswGcv����m1cvtum1k��nadpd��yqÀÁadpd��tvkn��pdm1p¹» B Åq«d­*ó5Ð Ñ É,r©²1¤S§silk�mø�bpltuk�³�asw^cu�l��m=cvtvm=k���a©pd��yq�
ÀÁadpd��tvkn��pdm=p D» B ÅÆ«d­*ó5Ð Ñ É�ÀÜ�adc°ilknmS�bpd²�w^gd��ilk�e{gltumAilm1cM±AaswGcv�©yJrd²1¤S§d�Apltuk�³�asw^cu�dy�x/kntHhÄ��w��
����a©c&F°y�tvm1g©m1p�¯�ilknmÂm1k�p©m1p�oqx/¶dad��y|rdcuasehg�tvm=k¦�Ä«d­jw^x oqx/¶©ad��yAilmGyS��cv��tv��pµyDtvcfw^��m1p�a©psi
����pºm1k�pdm=x)�lkncvtva©m1���nm1p/��gd��tv��pËYL[Ax/knt,½Mk�cutvaswG��k�t��w^t°Ð Ñ ��m1tvcu�^¼¸m1pO¤Jm=c{ilm1p?�_���pdpdm=p�§s`bk�m
hsw^��tv��cvm1p µ ÑB y|tum1gdm1pÂÀh�adc�idw�y ±Aasw�i�c{w^t ilmGy°Åqi�k�x/m1pµy|k���psy|�n��y�m1p·É�½Mknm1�¦ÀÆw�ehg©m1p µ B rd²1¤S§ Ú µ B
ilm1c�m1��m1��tvcuk�yuehgdm=p�}��nm1x/m1p�t{wGcv��w�iladpd� µ ¯�ilknmÂm1k�p�±baµw^cv�Tr©²1¤S§��bp�tvk�³´aswGcv�Ox/kntBh���w1����adcF8rsmGy�k�tu²1t1§©o¬pµy|rsmGy|��psilm1cumzÀ �adcA« ­�r Í�d���¯¸w^��y|�?k�pÎilm1x ��k�pdm=xOw^tuk�yve{gdm1pº¡Jm1cum1k�e{g�¯�k�pÎilm1x
±Aasw^cu�dyAil��x/k�pdknm1cvm=p�¯���kn��t

í Ñ Åq«d­*ó5Ð Ñ É«d­ l @[B µ ÑB » B Åq« ­ ó5Ð Ñ ÉA§ ÅqÇ�§��=Í´É
��knm1glt:xOw^p~knp~ilm1pØÖA��pd�©§,Çl§ Ò adpµi Ç�§��=Í ����p i�m1pØÖbm=¤°k�e{gltuadpd��yqÀÆw^��tv��cvm1p µ ÑB ²=a ��m=c|�
yve{gdknmGilm1pdm=p·h���w1����a©c	FbwGr�¯Äy|�OrsmGilm1a©tvm1tNí Ñ Åq«d­*ó5Ð Ñ ÉAknx�¤Jm�y|m1p�tv�nk�e{gdm1p�ilm1p���mGyuw^x?tvm1p
¡Jcvaµehg�tvm1kn��w^x�oqx/¶da©��y�rd²1¤S§�ilm1c,}�pdm=cv��knmMi�mGy,�Ëcu��tu��psyÜ¯li�m1p ±AaswGcv�©y¬�Qrd²1¤S§��Apltuk�³�asw^cu�dy
x/kntSoqx/¶dad��y|rdcuasehg�tvm=k��Q«µ­ØrsmGy�k�tu²1m1p�¯Äilknm/����xK��k�cutvadm1�n��m1p���gd��tv��pÕYL[?x/k�t�½Mk�cutvaswG��k�t��w^t
Ð Ñ ��m=tvcv�G¼¸m1pO¤Jm1cfilm1pO�����pdpdm1p_§
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â¸ã á ã ü ë�ôêXs·å�î®ú¸ålë1éGå�ïÁæðõÄî[ìÎ÷�å�ë ü æðõÄêsî7r�æÁõ�èÜéGålë â v
�base{gØ¤Jm=pdp�idw�y ��k�cvtuadm1�n��mT��gd��tv��p YL[�¤Jm1��m1p!i�m1c6`¸w�iladp©��y|�n��y�k�����m=k�tTi�m1cTÖb�nad��p©m1p
pdk�ehg�t°ilkncvm1��t°x/kntJi�k�mGy�m1pO¤JmGe{gsy|m=��¤°k�cu��m1p?��wGpdp�¯s��w^pdpÎw^alÀ�i�k�m:¡Jm1tvcfw�e{gltuadpd�¢ilm1cMÖA��ad�G�
pdm1p�pdk�ehg�tM��m1cu²1k�e{gltum1t°¤Jm=c{ilm1p_§7_sadxKm1knpdm1p�¯s¤Jm1kn�,y|knm �a©r®m=cÁhÄ��ad��tvaswGtvkn��pdm1p�k�p~±Aasw^cu�´�
�bp�tvk�³´aswGcv��¶sw�wGcvmA��m1��w�ilm=pdmB¯�m1kn��e{gdm1pzrsm1cum1k�tfy|tum1���nm1p�¯�²1a©x�w^psilm=cvm1p�¯�¤�m1k��·ÖA�nad��pdm=pZm1t�¤ w
ilknmz�¢�w^�¦ÀÁtumSilm1cA}�pdm=cv��knmSadpsiOilmGyAoqx/¶dad��y|mGy,ilmGy°��cu��tv��psybtuc{w^��m1p�Åqy�k�m1gdm:�bp©gsw^pd�º�DÉf§
`bknmZm1p�t{y�¶dcvm�ehgdm=psilmZÖA�nad��p���m1cvtum1k��nadpd��y¬ÀÁadpd��tvkn��put¸ÅÆ«-v�óÜÐ Ñ É°Àh�adc?ÖA��ad��pdm1p�x/k�tSoqx/¶©ad��yq�
rdcuasehg�tvm=k���«evøw^xÌoqx/¶dad��yJilm�yb��cv��tv��psyb���wG£�t�y|k�ehgOp�adcbxºk�tvtum1��rµw^c�iladcfehg�m1k�pdm��lknm1��m?hÄk�t|�
¶swGc{w^xºm1tvm1cAm1p�tvgswG��tum1psilm¢y|tG���cvadp©��y|tugdm1��cvm1tuk�yve{gdmO±S��` ���Apsw^�nÝdy�m?ilm1czÐ Ñ ���br©gÄ�w^pd��k�����m1k�t
ilm1cO��tucvad��tvadc�ÀÁadpd��tvkn��pÆí Ñ Å�Ð Ñ ó{«d­�ÉSrsmGy�tvk�xºx/m1p¥�¦�1�G�q¯,idw~Öb�nad��p©m1p pdk�ehg�tÂi�k�cvm=�ltÂx/kntilm1x��lkncvtva©m1���nm1p/��gd��tv��pT¤JmGe{gsy|m=��¤°k�cu��m1p?�����pdpdm1p�§d½,��x m�¡�¶®m=cvk�xºm1pltum1����m1p/��t{w^pµil¶dadpd��t
w^aµyZrsm1tvcfw�e{gltum1t1¯��nk�m1��t/ilm=c/�bp�tvm=c{yve{gdknmGi�����cºw^���nm1pØ`Ak�pd��m1p¨idw^cuk�p�¯�idwG£~ilm1cOoqx/¶©ad��yq�
rdcuasehg�tvm=k��A«d­���m1tucv�^¼¸m1p©m1c�±Aasw^cu�dy?rd²1¤S§��bpltuk�³�asw^cu�dyÂm1knpdm�x/m=£�rswGcvm�ÖAc����£�mTk�y|t=¯Jilm=c
oqx/¶dad��y|rdcuase{gltum1k��¸«evSm1knpdmGyAw^p�ilm1c��°mGw^��tvkn��p�xºk�tvtum1��rµw^c°rsm1tvm=k���kn��tum1pTÖb�nad��pµybgdk�p©��m1��m1p
pdk�ehg�t1§
oqx�ÖAm1��m1psyuw^tv²S²1a�« v k�y�tAilm1c o¬xº¶dad��y�rdcvaµehg�tvm1kn�d« á ¯silm1p/m1knp/k�pOm1knpdm1x�ilk�¼¸c{w^��tvkn��m1p µ Ê´�
}�cvm1kn��pdk�yMÅðx/knt�« ­ Ï!�1Í Ô�Ñ É,��m1tucv�^¼¸m1p©mGyøÖA�nad��pseÜ��asy�tvm1c�Ú [Û tvc �w^��t=¯®m=k�pdmMxºm1£�rswGcvmzÖAc ���£�m�¯
idw

« á l Ð Ñ7ýw# ÑxÐ Ñ ýwy Ñ ÅqÇ�§����^É
��kn��t/a©psiªi�k�m�ÖAc ���£�m=p Ð Ñ ¯ # Ñx a©psi y Ñ Ôvm=¤Jm1kn��yÂk�p·ÔvmGilm=x m1knpd²1m1�npdm1pj}�cvm1kn��pdk�y¹rsm5�
y|tuk�x/x?t�¤Jm=c{ilm1pÂ� ���p©pdm1p�§dÐ Ñ Ù�Ú » Ñ y�tvm1g�t,gdk�m=c�À �adc�idw�y,pdm1��w^tvkn��mM±Aasw�ilcfw^t ilmGy,oqx/¶dad���
y|m�yM»ÂilmGyb��k�cutvadm=����m=pO��gd��tu��psyBY [ ¯ # x À �adc�ilk�m:k�p���w^cvk�w^p�tvmÇ Tw�yuy|m?ilm�ybwGasybm1knpdm1c/Y [ ��Ú [ ÛiM���n��k�y�k���p�cumGy|ad�ntvknm1cvm1pµilm1p�gµw�ilcu��pdk�yve{gdm1p~}�psil²=asy|tfw^psilm�y5¯�adpsi y y|tvm=gltMÀh�adc:ilknmZknpl��w��
cvk�w^p�tvm� Tw�yvy�m�i�mGyD��mGyvwGxZtum1p�gµw�ilcu��pdk�yve{gdm1pj}�psil²1asy�t{wGpsilmGyÂilm�yÁY³[uÊ��v��tvcvm=ad¶dcv��²1mGyuy|mGyÜ§
`bknmZ\�m�ehgsy�m1��¤°kncv��adpd��²1¤°k�yuehgdm=p�m1k�p©m1xK��m1tucv�G¼·m=pdm1pÆÚ
[Û adpsijilm1x*� m�y|t?ilmGyÂ��cu��tv��psy
��w^pdpØ¤:�wGgdcvm=psi ilm=cÉY [ Ú [ Û �3\�mGe{gsy|m1�n¤°k�cu�ladp©�T��m1cvpsw�ehg©���w�yuy|kn��tÂ¤Jm=c{ilm1p_¯,y|�~idwG£�xOwGp knp
���nm1k�e{gdm1c$\�m1k�y|m°¤°knm Àh�adcA±Aasw^cu�dyÜ¯l�Apltuk�³�asw^cu�dy�adpsi/ÖA��ad��pdm1p/m=k�pdm°½,m1cutvm1kn��adpd��y¬ÀÁadp©�ltuk���p
ÝÇlsÅq«Lá�� òHó5Ð Ñ Ézm1knplÀh�adgdcum1p~��w^pdp�¯�¤�m1��e{gdmZÀh�a©c/ilknmZ\�w^gdcfyve{gdm1k�p©��k�e{gd��m1knt:y|tvm=glt=¯�idwG£�m1k�p
YL[?k�p�m=k�pdm1x(ilk¦¼¸cfw^��tvk���m=p���cv��²1mGyuyzm1k�p½ÚW[ÛÂtucvk�¼·t=¯Äidw�yzm1knpdm1p�¡Jcvase{g�tvm1kn�,«LáØilm1c¢}�pdm1c|�
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â ´ â·ã,ä�å�æÁç�è5é�ê®ë1ì¸ídîÄïðè=ïðå�ë1éGå/ñ�ëGï�éGïÁòdídæÁïóé�ôí�ézí©õ_öø÷�å�ë/ùMç,å�î�å/ú¸êsîªû?õÄídëGò�èZõÄî�÷ü æÁõ�êsîÄålî��knm"� Û Ù Åz� ���� ÑSýA#¨Ñ É �%$ Ñ l � ����silm�yD��cu��tv��psyDtucG�wG��t1§Ä�bknm1cvrsm1kÄk�y�t ���ilm=cSoqx/¶dad��ybilm�y
��cv��tv��pµy adpµi # i�mGyvy�m1p� Tw�yvy�m�§
oqp��bpsw^�n����k�mS²1a�ilm1pTÖA��pd�©§sÇl§ ÒFadpµi Ç�§��=ÍFm1cug �w^�nt°xOw^p¹idw^gdm=c

í î+ï�ðRñÑ Å�òHó5Ð Ñ ô «LáÄÉ« á ã ÝÇl®ÅÆ«³á{� ò8ó5Ð Ñ ÉA¯ ÅqÇ�§��=Ç´É
idwZíBî+ï�ð
ñÑ Å�òHóÜÐ Ñ ô «Lá�É�k�x ¤�mGy|m=pltu��k�e{gdm1pºilm1pÎ¡Jcvase{g�tvm1kn�·wGp�ilm1cA}�pdm1cu��knmzrd²1¤S§si�m1x oqxZ�
¶dad��ySilmGyS��cv��tu��psySrsmGyve{gdcvm=k�rdt=¯�ilm1cS����p~�,��aµy|tvm=cvpTx/kntS¡Jcvase{g�tvm1kn�Ä«³ájwGp~ilm1cS}�pdm=cv��knm
rd²1¤S§�ilm1x
oqx/¶dad��y�ilm�y�m1k�p�ÀÆw^���nm1psilm=pÂ��cv��tv��pµyË��m1tvcfw^��m1pZ¤°knc{i·§�ò�y�tvm1g�t�Àh�adcËilm1pÂm1p�t{y�¶dcvm5�
e{gdm1psilm=p?}Ëp©m1cv��k�mGwGpltum1k��Æ¯�ilm=p/ilm=c8��m1tvcu�^¼¸m1pdmÿiø��psy|tuk�tuadm1p�t,ilmGy*Ú
[Û w^p¹ilm1c�}�pdm1cv��k�m°rd²=¤S§
ilm1xÞo¬xº¶dad��y¸ilmGymÚW[Û tvcG�wG��t=§�\�m1��m=pÂilm1c���k�p©m1xOw^tuk�yuehgdm=pM¡Jm1²=k�m1g�adpd�A«d­6õ�ò�«LáÂk�y�t7òºm1k�pdm
x/m1£�rsw^cumz��k�pdm=xOw^tuk�yve{gdmÂÖAcG���£�m�¯ÄidwGgdm1cS��w^pdp�ilk�mÂ½,m1cutvm1kn��adp©��y¬ÀÁa©pd�ltuk���p ÝÇlsÅq«Lá�� òHó5Ð Ñ É
k�x ÖAm1��m=psyvwGtv²z²=a|t¸ÅÆ«ev�ó5ÐSÑ{É,m�¡l¶sm1cuk�x/m=pltum1���drsmGy�tvknx/xÂt,¤Jm1cfilm1p�§
�basy���m1g©m1psiÂgdk�m1cu����p:��wGpdp/xOwGpZÝÇlzwG��y*hdadpd��tvk���pÂ����pº«Lá¹Àh�a©c���m1c{yuehg©k�mGilm=pdm�w^rsm1c8ÀÁm�y|tvm
\�m1cvtumb����pÉòTadpµi Ð Ñ rsm1tvcfw�e{gltum1p?adpsiËí î+ï�ðRñÑ Å�òHó5Ð Ñ ô «LáÄÉ Û «Láj�adrsm1c «³áOÀÜ�adc,��m1c{yuehg©k�mGilmÜ�
pdm�\�m=cvtvmA����p(ò�a©psi Ð Ñ wGalÀÁtvcfw^��m=p�§d`bknm°m1p�t{y|¶©cvmGe{gdm1psi�m1p?�brdrdkn��ila©pd��m1pºy|knpsiÂk�pº�brdr�§
Çl§�£DadpµiZÇ�§ÈçM��m1²1m1kn��t=§=\Øk�mA��m1k�ehg�tÄ²1aZm=cv��m1pdp©m1pÂk�y�t1¯�²1m1kn��m1p?ilknmM`�w^tvm=p�� Ç�nd¯�Ç=¢��Æ¯�idw�yuy°ilk�m
\�w^gdcfyve{gdm1k�p©��k�e{gd��m1knt{yuilknehg�t�mÁÝÇldÅq«Lá�� òHóÜÐ Ñ É,Àh�adc�ilk�mÇ\�m�ehgsy�m1��¤°kncv��adpd�Âm1knpdmGy/YL[Sx/k�t°m=k¦�
pdm1x ÀÆwGcvrd�n��y�m1pZÚ
[Û ¯�idw�y8m1knpdm1pº¡Jcvase{g�tvm1kn��«³á�wGpOilm1c�}�pdm1cu��k�mAi�mGyJ��cv��tv��psy8tucG�w^��t1¯�m1knpdm1x
����tvm1pd²=��mGy�m1tv²?ilm=c?hd��cvx(« Ô�åá ��m=gd��cfehg�t1§�`Am1cS}+¡l¶s��pdm1p�t^}~��w^cuk�knm1cvtMp�adcM¤�m1pdkn�/x/k�t�ò
adpsi�Ð Ñ adpµi¹k�y|t°p �wGgdm1cuadpd��y�¤Jm1k�y|m	} l Çl§s`bknmGy|mGy�}�cv��m=rdpdk�y°��w^pdpOp�adpOx/k�t ilm1c�½8m=cvtvm=k¦���a©pd�?ilm1cA�,��asy�tvm1c�Ý l Å�Þ8É�wGasybÖA��pd�©§dÇ�§ÈÇz��m1cu����k�ehg©m1pÂ¤Jm1cfilm1p�¯�¤J��r®m=k7Þ�¯dilknmSilk�yvy|kn¶dk�m=cvtvm
}�pdm1cu��k�m?Å�Öbc ���£�m?ilmGyA¡/¯H\ �v�,�nasy|tum1c{y{É{¯dgdknm1cAilm1c�}�pdm1cv��k�m:« á � Û ilm�yøÖA��a©��pse5�nasy|tum1c{y/Ú [Û
m1p�t{y�¶dcvk�ehg�t1§
`Mw�y8rsmGilm1a©tvm1t=¯li©w^£?ilknmM`MwGtvm1p � Ç�n©¯�Ç=¢��s²1m1kn��m1p�¯�idw^£?ilknmb½,m1cutvm1kn��adp©�ÁÝÇl®ÅÆ«Lá�� ò8ó5Ð Ñ ÉQ��m5�
pswGa�y|�/m1knpdm1x �Ä��tvm=pd²1��m�y|m1tu²øÀÁ������m1p�¯s¤°k�mÂi�k�mGy°rsm1k�i�m1cDÖAc����£�m=pl��m1cutvm1kn��adp©�Â����pT¡/¯H\ �
�,��aµy|tvm=cvpjilm1c(hsw^�n�Jk�y|t1§Q`bk�m�y|mGyÂ}�cv��m1rdpdk�yÂy|tuk�x/x?tMx/kntzi�m1c?}�cv¤°wGcvtuadpd�¨�adrsm1cvm1knp�¯�i©w^£
mGy?y|m1�nrsy|tu��cu��w^p©k�y|knm1cvtumO�lcuk�tvk�yve{gdmO��gÄ�wGpd��x/m=pdmOk�x]����x/¶d��m^¡lm1p~��Ý©y|tum1x ilm1cÂknpdpdm1cugsw^�nr
ilmGy?��cv��tv��pµyZx/k�tum1k�pµw^psilm=cz¤Jm�ehgsy�m1��¤°kncv��m1pµilm1p�¤Jm1k�ehgdm=p ÖA��ad��pdm1p ��k�rdt=¯,ilk�mO²1a©c/¡Jkn�¦�
iladp©��ÀÆw^curd����y|m1c�Ú
[Ûv�uÖb�nad��pµe5��asy�tvm1cÂÀh�adgdcum1p�¯�ilk�mÎy|k�ehg~k�p¥ilk¦¼¸cfw^��tvk���m=p tvknmFcspdm=��w�y�tvk�yve{gdm1p
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�  D(3)
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�
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; Q2/GeV
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(0.04; 4.5) (0.04; 7.5)
(0.062; 8.0)

(0.04; 9.0) (0.04; 12) (0.04; 18)

H1, ZPC 76, 613 (1997)

ZEUS, EPJC 6, 43 (1999)

(0.04; 28) (0.04; 45)
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(0.182; 27)
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(0.331; 60)

101

103

105

10
� 7
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(0.871; 27)

10-4 10-2

(0.90; 45)

10-4 10-2
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â¸ã v ã2�Jå�ç8å�îÄè1÷�í©õ�å�ë1ú·å�ë1éGå�ïðæÁõ�î�ì�÷�å�ë ü æðõÄêsî7r�æÁõ�èÜéGålë â 

-/.>� ��>MX�>DBTE�V�7FR�>�68<?>M6�;Q>D3GC^RTB�U V�>M6]\]CGR�YZBTHbCGRTE�;Q>M6
�b��y�¡/¯H\ �v�,�nasy|tum1c�y|������tumAilk�mB`sm=r®m=psyvidwGadm1cu��m1cvtum1k��nadpd�ÁÝ?ßÄÅ3àMÉÄilm=c ÖA�nad��pseÜ��asy�tvm1c*Ú [Û m=k¦�
pdm1x��Ä��tvm=pd²1��m�y|m1tu²Ailm1c8hd��cvx à Ô�æ x/knt�¶s��y�k�tvkn��m1x cum1m1�n��m1x
}+¡l¶s��pdm1p�tvm1p��¢ÀÁ������m1p�§��bx
²1a?rsm1adcvtum1k��nm1p�¯G��rOi�k�mGy,ilm1cDh®wG���sk�y�t1¯�x?ad£Mm=k�p(\�m1�S��m5ÀÁadpsilm=pZ¤�m1c{ilm=p�¯�ilknmÄ`sm1rsm1pµyvidwGal�
m1cu��m1cvtum1k��nadpd�?Ý ß Å]àøÉ[ilm1c*Ú [Û�Ü y�wGasy,ilm1pº`Mw^tum1pÎ� Ç�n©¯�Ç=¢��©²1a/i�k¦¼¸c{wG�ltuk���m1cÄtvknmFcspdm1��w�y�tvk�yuehg©m1c
µ Ê´�u��tvcum1adadp©�Z²1aOm�¡�tvcfw^gdknm1cvm=p�§
`MwGx/k�tAm1k�p·Ú
[Û ilk�m?ÖAm1��m1��m1pdgdm=k�tAgsw^t=¯[m=k�p���k�cutvadm=����m�yb��gd��tv��p·YL[:²1a�w^rsy���curdk�m1cum1p�¯·x?ad£
mGyz��w^pd��m ��m1p�ad�T��m1rsm1p_¯�²1adxºk�psilm�y|tÂy��T��wGpd��m�¯�¤°knmZÀh�adc?ilknm�\�mGe{gsy�m1��¤°kncv��adpd��w^p�_sm1k�t
rsm1pÄ���tvk���tS¤°k�c{i¸§�`bk�m�y|m(hd��cfilm1cva©pd�Ogsw^tSm1rsm1plÀÆwG����ybk�x ±baµw^cv���¬��w^cutv��p©x/��ilm1�n��m1k�p©m?}Ëp�t|�
y|¶©cvmGe{gla©pd�d§�`b��cvtJ¤�m1c{i�m1pOilknmD±AaswGcv�©y8adpsiº�bpltuk�³�asw^cu�dy,wG��yËÀÁcum1k�mAadpsiºy|t{wGrdk��nm Ó r�Ôvm1��tvm
rsm1tvcfw�e{gltum1t1¯1¤:�wGgdcvm=psiÂilm1x���k�cvtuadm1�n��m1p:��gd��tu��pÂm1knpdmH\�mGe{gsy|m=��¤°k�cu�la©pd��y�²1m1k�t4�a�� ¢¡vÅ�Ð Ñ ó{«d­�É
²1ad��m1��cfilpdm1t,k�y|t1¯�ilk�m°����p?ilm1p?�lknpdm1xOwGtvk�yuehg©m1pÂÖbc����£�m1p Ð Ñ adpsi?«µ­ÎilmGy�m1p�t{y�¶dcvmGe{gdm1pµilm1p
��tucvm1ad����cv��w^pd��mGySw^rdgÄ�wGpd��t=§Ä`Mw�yMk�y�tMp�adcSidwGpdp�x ������nk�e{g�¯l¤�m1pdp�ilknmN\�m�ehgsy�m1��¤°kncv��adpd��y¬�
²1m1knt£�a�� ¢¡vÅ�Ð Ñ óf«µ­�ÉS�[�adcu²1m1cSk�y�t?w^��yÂi�k�m?m1pltfy|¶dcumGe{gdm1psilm�_sm1knt{y|��wG��wTilm1c¢�Mw�i�cv��pµy|tvcuad��tvadc=¯
idw�yFgdm=k�£�t=¯,ilk�m�_sm1k�t=¯�k�pjilm=c?y|k�e{g hsw^cvr�¤Jm�ehgsy�m1��¤°kncv��adpd��k�x*�Mw�ilcu��p¥w^asy�rdcvm1kntvm1t=§,`bk�m
}�k���m1psyve{gsw1ÀÁt°m1k�pdm�y Ó r�Ôvm=�ltumGy5¯�y|tfw^rdkn��rd²1¤S§dpdk�ehg�t°y�t{wGrdk���²1a�y�m1k�p�¯dg[�w^pd��tMidwGgdm1cA¤JmGy�m1p�t|�
��k�ehg�����p�ilm1cÁ_sm=k�t{y���w^��wºilmGyMm1p�t{y|¶©cvmGe{gdm1psi�m1p�½,��cu��wGpd��mGy:w^r�§ Ó r�w^��y|�Om1knp��,��asy�tvm1c?Ú
[Û
w^��yJ��wGcvtu��pOrsm1tvcfw�e{gltum1tJ¤�m1c{ilm=pZ��w^p©p�¯sw^��y|�ÂwG��y8ÀÁcum1ksadpsi/y�t{w^r©k��·¤:�wGgdcvm=psiOy|m1knpdm1cH\�mGe{gl�
y|m=��¤°k�cu�la©pd��xºk�tÂi�m1x �lkncvtva©m1���nm1p~��gd��tu��pÆY [ ¯,g �w^pd��t/����p¥ilm1c(\�m�ehgsy�m1��¤°kncv��adpd��y|²1m1knt� B¥¤z¦ Å�Ð Ñ ó{« ­ ÉQw^r_§Lh �adc�ÀÁmGy�tvmB\�m1cutvm°����p�Ð Ñ a©psi/« ­ ¯�adpsi/y���x/knt�À �adc8ÀÁm�y|tvm�y§� B¥¤!¦ Å�Ð Ñ ó{« ­ É
� ���pdpdm=pÂpladcQy|����e{gdmb�,�nasy|tum1c�m1knpz��k�cutvadm1�n��mGy���gd��tv��pNY [ wGrsy|��cvrdknm1cvm1p_¯�ilm=cvm1pZ`sm1rsm1pµyvidwGal�
m1c8à ��c����£�m1c°wG��y�� B¥¤!¦ Å|ÐøÑ�ó{«d­�É�k�y|t=§l`�w�y8rsmGi�m1adtvm=t1¯�idw^£:xOw^p?rsm1k¸ilm1c�¡Jm1tuc{w�e{g�tvadpd�Sm1knpdm1c
ilk�¼·cfw^��tvkn��m1pO}���m1��tvcu��pl�¬��cv��tv��pT��tucvm1a©adpd�ÂrsmGw�e{g�tvm1p/x?ad£©¯li©w^£?²1adx���m1x/m�yvy|m=pdm1p(\Øk�c|�
��adpd��yu³´a©m1c{yuehgdp©k�tvt°r©²1¤S§®²=adcAilk¦¼¸cfw^��tvk���mÂ��tucvad��tva©c|ÀÁadpd��tvkn��p·í î+ï�ðRñÑ pla©cMy�����e{gdmÂ�,��aµy|tvm=c
Ú
[ Û rsm1kntvc{wG��m1p_¯silk�m:ilknmGy|m1c ¡JmGilknpd��adp©�Â��m1pQ�a©��m1p�§
`bknmH\�mGehgµy|m1�n¤°k�cv��adpd��y|²1m=k�t¨� B¥¤z¦ Å|Ð Ñ ó{«d­�É���wGpdpZxºk�tÄ�bkn�¦ÀÁm�ilm1c,�Apsyve{gÄ�w^c�ÀÁm1cvm=��w^tuk���pz��m=x��w^£� B¥¤z¦ ã�� Û » Û wGrd��m�yve{gÄ�w^tu²1tM¤Jm=c{ilm1p�� n�Í^�q¯s¤J��rsm1k�» Û ilknmDp�ad�n��tvmÇiM��xº¶®��pdm1p�tvm¢ilmGy°½Mk�m1cum5�
cvknx/¶dad��y|mGyA»/ilm�ybk�p�ilm=cz�°mGwG�ltuk���pT����xK}���m=�ltucv��p�wGasy|��mGyvwGpsiltum1p���k�cvtuadm1�n��m1pÎ�Ëg©��tv��psy
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��wGalÀÁm1psi�m1p�}���m1��tvcu��psyba©psi xºk�t,Ê�ilm1p�oqx/¶da©��yAilmGybm1knpd��wGalÀÁm1psi�m1pT��cv��tv��psy5¯Äy|�O��k���t�k�x
��e{gl¤�m1cv¶©adpd��t{y|Ý©y|tum1x�ilm1c°m=k�pd��w^alÀÁm1pµilm1p�¯[m=k���e{gdm1p
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¤J��rsm1k"��¥ilm1cQo¬xº¶dad��y�i�mGy�m1knpd��wGalÀÁm1psilm=pz��cu��tv��psy�k�y�t1¯�adpµiÂilk�mâ Tw�yvy�m ª�«�ilmGy�}���m=�ltucv��pµy
��m1cupsw�e{gd���w�yvy�k���t:¤°adc{i�m�§Ä`MwTidw�yÂwGasy|��w^alÀÁm=psilm�}���m1��tvcu��p~wGalÀ�ilm1cj Tw�yvy�m1psyuehgswG��m/�nk�m1��t1¯
��kn��t°rsm1k�½,m1cupsw�e{gd���w�yvy�k���a©pd�?ilm1cA}���m=�ltucv��p©m1pdxOw�yvy|m¢Åq¿ Ã É Ñ Ù ª Ñ« Ù Íl¯dadpsiOidwGgdm1c

Í Ù » Ñ Ú Ç¬� ���� » Û Ú Ç ��ØÓ �»/§ ÅqÇ�§���nlÉ
`Mw�yb��cv��i�ad�ltA��ØÓ �»z��wGpdp�x/kntvtum1��y

ÊÂÓG» Ù®­ � ���� Ñ ýw# Ñ¯ » Û Ú ��ØÓ �» ÅqÇ�§��^¢´É
m1cfy|m1tu²1t�¤Jm1cfilm1p�¯1¤���rsm1k�ÊÂilm1cÄ½Mknm1cvm1cuk�x?¶dad��y®i�mGy[m=k�pd��w^alÀÁm1pµilm1p:��cv��tu��psy�adpµi # ¯ i�mGyvy�m1p Tw�yuy|mÂk�y|t1§_¡Jm1c��ase{�©y|k�e{g�tvk���t°xOwGp�pd��e{g�¯�i©w^£°� ��(�X± # ¯ k�y|t1¯¸y|�Om1cu��knrdtMy�k�e{g�ÀÜ�adcS» Û ilk�m¡Jm1²1knm1g�adpd�

» Û Ù Ç5Ê?ÓG» Ú Ð Ñ
n��©���� ¯ ÅqÇ�§��^£´É

¤J��rsm1kZÐ Ñ Ù Ú » Ñ i©w�y�pdm1��w^tuk���m~±baµw�ilcfw^t�ilmGy���gd��tu��pdknx/¶dad��y|mGy�³ k�y|t1§� �kntT�bkn�¦ÀÁm
����p¨«d­ Ù Ð Ñ5Û ÅÆÇ5ÊTÓs»´É:m1cu��k�r©t/y�k�e{gØidwGx/k�tÂÀÜ�adcºilk�m���mGy�asehg�tvm�\�m�ehgsy�m1��¤°kncv��adpd��y|²1m1knt�>�� /¡�Å|Ð Ñ ó{«d­�É,k�x�}���m1��tvcu��pl�¬��cv��tu��p���ehg�¤Jm=cv¶dadp©�ltfy|Ý©y|tvm=x ilknmzÖA��m1k�ehg�adpd�

�>�� /¡ Ù n�� ��"�Ð Ñ
« ­� Ú «d­ § ÅqÇ�§���ç�É

hA�adc°��m1��m=r®m=pdm1p�oqx/¶dad��y8�©�����ilmGy°��cv��tv��pµy adpµi ��m=��m1rsm1pdm�ybÐ Ñ ��kn��tAidwGx/k�t�Àh�adc �>�� /¡u¯di©w^£� �� /¡³² « ­ ¯lÀÆw^�n��y°« ­µ´ �Â§ ÅqÇ�§��=�´É
`bknmÄ\�mGe{gsy|m=��¤°k�cu�la©pd��y�²1m1k�t�Àh�adcAi�k¦¼¸c{wG�ltuk���m µ Ê´�u��tucvm1ada©pd�Zknx�����m=k�pl�¬«d­®�¬¡Jm1cvm1k�ehg?k�y�tAw^��y|�
ilkncvm1��tJ¶dcu��¶s��cutvkn��pswG��²1a�«d­,§

ß�Í



â¸ã v ã2�Jå�ç8å�îÄè1÷�í©õ�å�ë1ú·å�ë1éGå�ïðæÁõ�î�ì�÷�å�ë ü æðõÄêsî7r�æÁõ�èÜéGålë 9 à
_sasyuw^x/x/m=p/x/k�t ilm1cA��rsm1pTm1cu¤:�w^gdp�tvm=p6 �k�pµilmGy|tu��m1rsm1pµyvidwGadm1c�à�¶¸·V¹�����p6Ú
[Û Ü yÜ¯silk�m:²1adx
ilk�¼·cfw^��tvkn��m1pü\Øk�cv��adpd��yv³�adm1cfyve{gdpdk�tutÂrd²1¤S§,²1a í î+ï�ðRñÑ Å�ò8ó5Ð Ñ ô « á Ézrsm1kntvcfw^��m=p�¯8rsmGi�m1adtvm=t
idw�y5¯�idw^£�ilk�mO½,m1cutvm1kn��adpd��ilm=c( �k�psilm�y|tv�nm1rsm1psyuidw^adm=cvp à ¶¸·V¹ ilm1c(Ú [Û Ü yÂiladcfehgj�bpµw^��Ý©y|m
ilm1cQ« ­ �brdg �wGpd��kn����m1knt�����pÉí î+ï�ðRñÑ Å�ò8ó5Ð Ñ ô « á É_r®m�y|tvknx/xÂt·¤�m1c{i�m1pz��w^p©p�§=\Øk�m�k�x)±Aasw^cu�´�
��wGcvtv��pdx/��ilm=����ÀÜ�adcztuk�mFcµpdm1��w�y|tuk�yve{gdm?}���m=�ltucv��p�����cv��tv��pl�v��tvcvm=adadpd��m1p�t{y|¶©cvk�e{g�tSilm1c¢�basy¬�
ilcuaseh�Zí�î+ï�ðRñÑ Å�òHóÜÐ Ñ ô «³áÄÉ Û òTk�x)¤Jm�y|m1p�tv�nk�e{gdm1pÂi�m1p/½,m1cvtum1k��nadpd��y¬ÀÁadpd��tvkn��pdm=pÂ����p�±AaswGcv�©y
rd²1¤S§��bp�tvk�³´aswGcv�©y[xºk�tÄoqx/¶dad��y|rdcuase{gltum1k���ò�w^x&o¬xº¶dad��y�i�m1cJ�,��aµy|tvm=c1¯�ilk�m�����x��lkncvtuadm1���nm1p
��gd��tu��p�YL[A��m1tucv�G¼·m=p ¤�m1c{i�m1pZ�_���p©pdm1p�§  �k�£�t,xOwGpOw^��y|�(í î+ï�ðRñÑ Å�òHó5Ð Ñ ô «Lá�É Û ò�wG��y8hµa©pd�´�
tvkn��p�ilm1c°½�wGcvk�wGrd��mø«µ­ Ù òQ«Lá�¯©y|�Âadp�tvm1cfy|ase{g�tJxOwGp�¯l��r�i�k�mM½,m1cutvm1kn��adpd�¢ilm1c���m1��w�ilm1p©m1p
iM��psy�tvkntvadm1p�tvm=pOilm1c�Ú
[Û�Ü yÜ¯dilknmD²=adx \Økncv��adpd��yv³�adm1c{yuehg©pdk�tutJrsm1k�tuc{wG��m1p�¯d����p�«µ­�adpsiOidw1�
x/kntM����p~i�m1czx/knpdk�xºw^�nm1p `sm=r®m=psyvidwGadm1c(à ¶8·º¹ w^rdg[�w^pd��m1p�§H_sa~ilknmGy|m=x¸_s¤JmGe{�Ty�k�psi�knp
�brdr_§�Ç�§È�Oilknm/`MwGtvm1p � Ç�n��,²1aþí î+ï�ðRñÑ Å�ò8ó5ÐøÑ ô «³áÄÉ Û ò��adrsm1cÂilm=cD½�wGcvk�wGrd��m=p�«d­ØwGalÀÁ��m=tvc{w1�
��m=p�� ß�£��q§��bpdgswGpsiOilm1c �brdr�§�Çl§ �z��w^pdpOxOwGpZm1cu��m1pdpdm=p�¯�idw^£?ilknmS«d­·���ArdgÄ�w^p©��k�����m1k�t�ilm=c
ÖAcG���£�m

Ê¸Åq«d­6� ò8ó5Ð Ñ ÉÒõ í î+ï�ð
ñÑ Å�òHóÜÐ Ñ ô « ­ Û ò,Éò ÅqÇ�§��=Ò´É
cvm=��w^tuk���yve{gl¤ w�e{g�����pjÐ Ñ adpsi�ò!wGrdgÄ�wGpd��t=¯8xOwGp���w^pdpjidwGgdm1c:Ê·ÅÆ«µ­6� òHóÜÐ Ñ É l Ê·ÅÆ«d­�É
y|m=tv²1m1p_§=\Øk�mAxOw^pºw^p©gsw^psiºilm1c��brdr�§�Ç�§È�zy�k�m1g�t1¯GÀÁ������t�Ê¸Åq«·ÉÄm1k�pdm=x)����tvm1pd²=��mGy�m1tv²�§�`bknmGy|m
m�¡�¶sm1cvknx/m1p�tvm1����m8¯Äw^tfyvw�e{gdmA��w^pdp/��m1p�adtv²1t,¤�m1c{ilm=p�¯�adx�ilknmÄ`sm=r®m=psyvidwGadm1cu��m1cvtum1k��nadpd�Silm=c
�,��aµy|tvm=c�Ú [Û w^asyAilm1pOm�¡�¶sm1cvknx/m1p�tvm1���nm5pº`Mw^tum1p�ilm1cAilk�¼¸c{w^��tvkn��m1p µ Ê´�u��tucvm1ada©pd�Z²=a m^¡ltuc{w��
gdknm1cvm1p_§ \ �adcfilmÂxOwGpTilknmÉ`sm1rsm1psyuidw^a©m1cv��m1cutvm1kn��adp©��Ý?ßÄÅ3àMÉ°ilm=czÖA��ad��pse5��aµy|tvm=cb��m1p©pdm1p�¯
y|�?¤ �adcfilm:y|k�e{g�idw�yAoqpltum1��cfw^�»µ���>�� /¡ÆÅ|Ð Ñ óf«µ­�ÉÆ� õ ö(¼½¿¾ ÀÂÁ ï¥ÃXÄ/Å x!Æ ñ Ý ß Å]àøÉ�÷Jà ÅqÇ�§ÈÇ�Í´É
adpsiØi©w^x/knt/ilknmT�bp©²Gw^gd��ilk�e{g�tvm�w^�n��m1cO�,��asy�tvm1c=¯°ilknm���wGpd��mT��m1p�ad����m=r®m=p�¯8a©x m1knp ��k�c|�
tva©m1���nmGyÂ��gd��tu��pÆY [ w^rµy|��curdk�m=cvm1pj²1a �_���pdp©m1p�¯�rsmGy|tuk�x/xºm1p���w�yuy|m1p�§8Øbknx/xÂtSxOw^p~p�adp
w^p_¯MidwG£¨ilk�m·\�wGgdc{yuehg©m1k�pd�nk�e{gd��m1knt/idw1ÀÜ�adc1¯�idw^£jm1k�p»Y³[Î����p!m=k�pdm1x �,�nasy|tum1cOx/k�t6`sm5�
rsm1psyuidw^adm=c(à)w^rsy���cvr©k�m1cutÂ¤°k�c{i¸¯[¶©cv��¶s��cvtvkn��pswG�b²=aþÝ ß Å3àMÉbk�y|tºÅð����cfw^asy���mGy�m1tv²=t1¯�m�yD��kn��t
à ÏÇ�a�� ¢¡vÅ�Ð Ñ óf«µ­�Éf¯�wGpsilm1cum1plÀÆw^�n��yS��m1c{yuehg�¤°k�psi�m1t:ilk�mGy�mÉ\�w^g©c{yve{gdm1knpd��k�ehg©��m1k�tÜÉ{¯¸y|��ÀÁ���n��t=¯
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-1

1

10

10 2
È

10 3
É

10
-4

10
-3

10
-2

F2 
D(3)

  (β,Q2;xP)/β

H1, 94 prel.
Ê
H1, PLB348, 681 (95)

ZEUS, ZPC70, 391 (96)
Ë
ZEUS, ZPC68, 569 (95)

0.01 
Ì

≤  β ≤  0.9

2.5 GeV
Í 2≤ Î  Q2 ≤ Î  65 GeV2

xy B

�brdr©k���i�adpd��Çl§ ���¨O PÏQ�RTS� MÐUXW]� �aY � Z X�\>U������*O�
�)�E��� ��F)Ç�F��)Ç� �  �)Ç���<)N �)Á����!HO� �0F
�!+0���)���)�)�����)&U=�
�)��?� � � ����!��< �@3A��<)�1�C7 ��$C+�-����)B�� �)��?%;�3|31�TÌQa`-VJ��)���)��F,�,��<)�1
idwG£TÊ·ÅÆ«µ­�É ² »µ���>�� /¡qÅ�Ð Ñ ó{«d­ÄÉq�Ak�y|t=§,oqpsy|rsmGy���psilm=cvm�ÀÁ���n��t?¤Jm1��m1pØi�m1c/��cu��¶s��cutvk���psw^�nk�t��w^t
ilm1c/\�mGe{gsy|m=��¤°k�cu�la©pd��y�²1m1k�t{�>�� /¡�Å�Ð Ñ ó{«d­�É,²1a�«d­,¯sidw^£

Ý?ßÄÅq« ­ É ² ÷÷�«d­ Ê·Åq« ­ É ÅqÇ�§ÈÇ��^É
k�y�t1§¸`Mw/pla©pOÊ·Åq«d­,É°m1knpdm1x ����tvm1p©²1��mGy�m1tv²Âknp�«d­ ��m1gd��c{e{glt=¯®k�y|tbÀÁ������tÇÝ ß Å]àøÉ�m1rsm1plÀÆwG����y
m1knpdm1x¾����tum1pd²1��mGy|m1tu²,k�pÇàD§G`Ak�mGy�mGy·½,m1cvgswG��tum1pMm1p�t{y�¶dcvk�ehg�t�ilm=x!k�pÂÖA��pd�©§�Ç�§Èß°rsmGyve{gdcvknm1rsm5�
pdm1p:����tvm1p©²1��mGy�m1tv²ÄÀÜ�adc�¡/¯H\ �u�,��aµy|tvm=c1§1�Ax�ilk�m�±baµw^��kntG�wGtÄilk�mGy�mGy�����tvm1pd²=��mGy�m1tv²1m�y5¯5knpsy|rsm5�
y|��psilm1cumSilknmS�bpswGrdgÄ�w^p©��k�����m1k�t y|m1knpdmGy�}D¡�¶s��pdm=pltum1p/����p�ò�adpµiÎÐ Ñ ²1aºr®m=adcvtum1k��nm1p�¯�y|knpsi
k�pÎ�brdr�§sÇ�§ÈÒÂadpsi��brdr�§¸Çl§n�1Í?ilk�m:����cvgµw^psilm=pdm1p�`Mw^tum1pj� Ç�nd¯¸Ç=¢G�[Àh�adc�Ê·ÅÆ«d­6� ò8ó5Ð Ñ É Û ÅÆ«d­�É
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â¸ã ´ ã o ï p ëGídò·éGï�ú·å Y³[ t;uÒÑ Y t'uÓÑ+tmt7uSõÄî�÷ÕÔtmt'uÜä·é�ë^å�õmt�ëGêXÖ�ålè=è1å 9X9
Àh�adcS��m1cfyve{gdk�mGi�m1pdm?ò adpµi�Ð Ñ �3\�m1cvtumÂ��m1��m1p�«µ­¥w^alÀÁ��m1tvcfw^��m1p�§Ä`bk�m?`Ak���k�y|kn��p�iladcfehg�«d­
y|tum1g�t8g©k�m1c,y�tvm1�n����m1cutvcum1tvm1pµi�À �a©cJi�k�m��brd��m=k�tva©pd�Mpsw�ehgº« ­ ¯�idwbÊ¸Åq« ­ � ò8ó5Ð Ñ É�À �adc�ÀÁmGy|tu��m1gµw^�¦�
tvm=pdmGybÐ Ñ adpsiZò�m=k�pdmS�Ä��tvm=pd²S����p�« ­ k�y|t1§
�basyOilm=p�`s���^�R`s���^�¬������t{y�knp!�br©r�§°Çl§ Ò adpµiª�br©r�§°Çl§n�1Í~��m1g�tOgdm1cv����c1¯AidwG£Øy|k�ehg À �a©c
íBî+ï�ðRñÑ Å�ò8ó5Ð Ñ ô «d­ Û ò,É Û Å�òQ«d­�É:m1k�p¥����tum1pd²1��mGy|m1tu²Tilm=cZhd��cux « Ôbæ­ m1cu��k�r©t1§�o¬pµy|rsmGy|��psilm1cum
k�y�t°ilm=c°}+¡l¶s��pdm1p�t6�ZpswGgdm1²1aºadpsw^r©gÄ�w^pd��k��?����pZòTa©psi Ð Ñ xºk�t�� l Çl§�\�m1��m1p/i�m1c°��cv�G�¶s��cutvk���psw^�nk�t��w^t/í î+ï�ð
ñÑ Å�ò8ó5Ð Ñ ô «d­ Û ò,É Û Å�òQ«µ­ÄÉ ² Ý ß Åq«d­�ÉÄk�y|tËidw^x/knt���m1²=m1k���t1¯�idw�y,w^ase{g?ilk�m
`sm1rsm1psyuidw^a©m1cv��m1cutvm1kn��adp©� Ý ß Å]àøÉQilm1c°�,�nasy|tum1cJm1knpdm1x&����tum1pd²1��mGy|m1tu²Mi�m1c8hµ��cvx à Ôbæ x/knt� l ÇM��m1gd��cfehg�t1§�`bknmGy|m�y8}�cu��m1rdp©k�y�rsmFcspsilm=t°y|k�ehgÂ¤°knmGilm1cuadx knp ��Ar®m=cvm1knpsy|tuk�x/xÂadp©�bx/knt
ilm1c }�cv¤°wGcvtuadpd�d¯¸idwG£?ilk�mS¡Jkn��ila©pd�Âilm=cbÖA��ad��pse5�nasy|tum1c�ÚW[Û i�k�m?hd���n��mSy�m1��rµy|tv��cv��w^pdk�y|k�m=cvtvm=c
iMcvkntvk���wG��k�t��w^t�k�x���Ý©y|tum1x�ilm1cMÖA��ad��pdm1p�k�y|t=§

-/./× 2 354�687:9/;83=<?> Ø¸1�L�N'Ù�ØÂL�N'Ù�LTL�N�RTBTV ÚL�L�N�P/;Q6,>DR�LT6,YzN
Û >DE�E[>

oqp?ilm1p:����c{wGpd��m=��w^p©��m1pdm=pZrsm1k�ilm1p?�brsyuehg©pdk�tutvm1pS¤°adcfilmAiladcfehgÂm1knpdm°�Apsw^�nÝdy�m°ilm1cË`Mw^tum1p
� Ç�nd¯�Ç�¢^��²=aTilk�¼·cfw^��tvkn��m1p�tuk�mFcsp©m1��w�y|tvk�yve{gdm1pO}��nm1�ltucv��pl����cu��tv��pl�u��tvcum1ad¶dcu��²1mGyuy|m1p���m=²1m1k���t1¯
idwG£Oilk�m:y�k�e{g knpTilm=p `¸�bÖ°��}�cum1k���pdk�yuy|m1p�xOw^pdk�ÀÁmGy|tuk�m1cum1psilm=pFÀÆwGcvrd�n��y|m=p�Öb�nad��pµe5��asy�tvm1c�Ú
[Û
k�pÂÖAc ���£�m°adpµij`sm=r®m=psyvidwGadm1c�pµw�e{gz�Ä��tvm=pd²1��m�y|m1tu²1m1pS��m1cvtum1k��nt�y�k�psi·§G`�wbilk�¼¸c{w^��tvkn��m�tvknmFcspl�
m1��w�y|tuk�yuehgdmø}Ë�nm1��tvcv��pl�¬�Ëcu��tu��psy�tvcvm=adadpd�/knx ����m1knpl��« ­ ��¡Jm1cum1k�e{gTÅÆ« ­ Ï �=Í Ô�Ñ É,rsm1��rsw�ehg�tvm=t
¤°k�cfi a©psi x¹w^p�mGySil��cutDxºk�tAm1k�pdm=x�����xº¶d��m�¡�m1p�ilÝ�psw^xºk�yve{gdm1p���Ýdy�tvm1x(w^asyÂÖb�nad��p©m1p
²1ajtvadpØgswGt1¯,�����pdpdm1p¨i�k�mGy�mT����tvm1pd²=��mGy�m1tv²1m�wG��yZh�knpd��m=c{w^r¸ilc��ase{��m�y�m1��rµy|tv��cv��w^pdk�y|k�m=cvtvm=c
iMcvkntvk���wG��k�t��w^tºÅ|� Ó �°ÉSk�p�tvm=cv¶dcum1tvknm1cvtM¤�m1c{i�m1p�§�`Ak�m�Ú
[Û �v�,�nasy|tum1c?y|knpsi~idw�yÂ��cu��ilad��tZm1knpdm1c
��m1�nrsy|tu��cu��w^p©k�yvwGtvkn��p¨k�x ����x/¶©��m�¡�m1p ��Ý©y|tum1x ilm1cOÖA��ad��pdm1p�¯°y�k�mÎy|k�pµiØ¡/¯H\ �v�,�nasy|tum1c1¯
ilknm?y|k�e{g�w^a�ÀÁ��cva©psi ����p��n����w^�nm1p���t����cva©pd��m1p�����p~� Ó ���R_sasy|t��w^psilm=p�¯���m1cvadcfyvw�ehg�tMi�adc{e{g
�brsy���cu¶dtvkn��pÂ��ilm1cË}Ëxºk�yvy�k���pz����pÂm=k�pdm1x¾��ilm1c,x/m1gdcum1cvm=pzÖA��ad��pdm1p�¯�knx�����x/¶d�nm�¡�m1pzÖA��al�
��pµy|Ý©y|tvm=x rdk���ilm1p�§
\�m1��m1p¢ilmGy�����tvm1p©²1��m1cvgµw^��tum1psy·kngdcvm1c¸½,m1cvtum1k��nadpd��yqÀÁadpd��tvkn��pdm1p�gsw^rsm1p?ilknm8ÚW[Û��v�,�nasy|tum1c���m=k¦�
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F
D(3)

2   (β,Q2;xP≡xB/
Ü
β)/(
Ý

βxB)
Ý

(
�
β
�

; Q2)=
�

(0.01; 2.5)
�10

Þ10
Þ10
Þ10
Þ

3
ß5à7á

(0.01; 3.5)
�

(0.01; 5)
�

H1 (Data 1994)

H1 (Data 1993)
â ZEUS (Paper 1996)

ZEUS (Paper 1995)
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9 ´ â·ã,ä�å�æÁç�è5é�ê®ë1ì¸ídîÄïðè=ïðå�ë1éGå/ñ�ëGï�éGïÁòdídæÁïóé�ôí�ézí©õ_öø÷�å�ë/ùMç,å�î�å/ú¸êsîªû?õÄídëGò�èZõÄî�÷ü æÁõ�êsîÄålîpdmÂt�Ý�¶dk�yuehgdmN`sm1rsm1pµyvidwGadm1cSadpsiT��m1k�p©mDt�Ý�¶dk�yuehg©mZÖAcG���£�m�§�`Ak�mGyb¤°knc{iTwGasehg�i©w^c{wGp�i�m1adt|�
��k�ehg_¯didwG£Oilk�mjÚ [Û �u�,��aµy|tvm=cb��m1knpdmM����p�k�g©cvm1c�}�pdm1cv��k�m:adpsw^r©g �w^pd��k���mÂm1��m1��tvcu��xOwG��pdm=tvk�yuehg©m
��tucvad��tvadc�ÀÁadpd��tvkn��pOrsmGy|kntv²1m1p�ÅÆy|k�m=gdm?iSw^¶�§sÇ�§Èß�É{§
`Mw~ilknm6Ú [Û �v�,�nasy|tum1cZÀÆw^curd����yOy|k�pµi·¯J� ���pdpdm=p¨y|k�mÎy|k�ehg¨y��^¤���gd��k�pdpdm=cvgswG��r¨w^��y/w^aµehg¨wGal�
£�m=cvgswG��r~ilm�yÂ�Ëcu��tu��psyzrsmFcspµilm1p�§Q`Mw�yN¯Äw^cu��m1tÂknp�m1k�p©m1c:ilk¦¼¸c{wG�ltuk���m1p�tvknmFcspdm=��w�y�tvk�yve{gdm1p
}���m1��tvcu��pl�¬��cv��tv��pµy|tvcum1adadp©�ZrsmGy�tvm1g�t°idwGgdm1cAwGasyJm1k�p©m1cH\����n��mb����p�Ú
[Û �u�,��aµy|tvm=cvp�¯©ilk�mSi©w�y
��cv��tv��pTa©x/��m1rsm1p_§�\�m1��m1p�ilm=c�h®wGcvrd�n��y�k�����m=k�tAilm1c�Ú
[Û �u�,��asy�tvm1cAy�k�psi�ilk�mGy�mSpladcAyuehg�¤°w�ehg
k�x&��cv��tu��p/��m1rdadpµilm1p�§J¯�cvk�¼¸tJi©w�y8��k�cutvadm=����m*YL[AwGalÀ�m=k�p(Ú
[Û �u�,��asy�tvm1c=¯ly��:yve{gd���wG��t,mGy,ilk�m�y|mGy
w^aµyJilm1x���cu��tv��p/gdm1cfw^asyÜ§d`MwGrsm1k·¤°knc{i?idw�y,�lkncvtva©m1���nm°��gd��tu��p�YL[°����pZm1knpdm1x
��m1��w�ilm1p©m1p
iM��psy�tvkntvadm1p�tvm=p�ilm�yF�,��aµy|tvm=c{y5¯Qw^��y|��m=k�pdm1x]±AaswGcv����ilm1c?�bp�tvk�³´aµw^cv�¸¯�idw�yzm1k�p©m1cÇh���ad���
tvaµw^tvkn��p�m1k�pdm�y ÖA��ad��psy°m1pltfy|tfw^x/x?t1¯�wGrsy|��cvrdknm1cvt=§
`bknm�rsm1��rsw�ehg�tvm=tvm��bpswGrdgÄ�w^p©��k�����m1k�t_ilm1cÄ}+¡�¶®��pdm1p�tvm1pøilm1c+`sm1rsm1psyuidw^a©m1c|�¸adpsiSilm=c�Öbc����£�m1pl�
��m1cutvm1kn��adpd�Îilm1c(Ú
[Û �v�,�nasy|tum1cÂ����pjilm=cÂ½Mk�cutvaswG��k�t��w^t/Ð Ñ ilm=c?�Ëg©��tv��pdm1pj¤°k�c|ÀÁt?i�k�m�hdc{w^��m
w^a�Àu¯[¤ w�yMxOwGp�w^alÀ ilm1cÂÖAcvadpsi���w^��m/i�mGyM��rsm1p�r®m�yve{gdcvknm1rsm1pdm1p�¡Jkn��ilmGy°m1cu¤°w^cutvm1p���w^pdp_¯
¤Jm=pdp�mGy:y|k�e{g�r®m=k°ilm1x ��cu��Ôvm1��tvk��,pdk�ehg�tSadxKm1knp��lkncvtuadm1���nmGyM��gd��tv��püYL[�¯�rsm1k°ilm=x Ð Ñ
��c����£�m1cAw^��yJm1k�pdkn��mzÖAm1½ Ñ k�y�t1¯©y|��pµilm1cvpOadx �Ëg©��tv��pdm1p�Y�xºk�t�pswGgdm1²1aO��m1cfyve{gl¤°knpsilm1pµilm1p
Ð Ñ �3\�m1cutvm1p~gswGpsilm1�nt1§+ �knt?w^psi�m1cvm1pü\���cutvm1p�¯Ä��w^pdpjx/k�t:�bkn�¦ÀÁmºilmGyz��rsm1pjrsmGyve{gdcvknm1rsm5�
pdm1p�� Ó ����¡Jkn��ilm�ybwGasehg�i�k¦¼¸c{wG�ltuk���m:��gd��tu��¶dcu��ilad��tvk���pØ� ÇbçG�Æ¯sw^��y���ilk¦¼¸c{wG�ltuk���m:��cv��²1mGyvy�m
ilm1cjhd��cvxÒY ý Êwñ ò ý Ê·¯���m=c{y|tfw^psi�m1p�¤�m1c{i�m1p�×�ØMw^t �adcv�nk�e{gTg �w^p©��t?ilm1cÇ\Øk�cu�ladp©��y¬�
³�adm1c{yuehg©pdk�tut?ilk�mGy�m1cº� mGwG�ltuk���p ¤°k�m�wGasehg¥ilm1cZ\Økncv��adpd��yv³�adm1c{yuehg©pdk�tutzÀ �adcZtuk�mFcµpdm1��w�y|tuk¦�
yve{gdm~}��nm1�ltucv��pl����cu��tv��psy|tucvm1a©adpd�¨����p)ÐSÑTwGr�§S`MwØw^rsm1c�ilknm~}�k���m=psyve{gsw�ÀÁtum1p�ilm=cTk�x
��cv��tv��pØ��m1rdkn��ilm1tum1püÚ
[Û �v�,�nasy|tum1cÂadpswGrdgÄ�wGpd��kn� ����pjilm1x]m1knpd��wGalÀÁm1psi�m1pj�Ëcu��Ôvm1��tvkn�q¯Äw^��y|�
w^aµehg?adpswGrdgÄ�w^p©��k��:����p?ilm=c8½�k�cvtuasw^�nk�t��w^t,Ð Ñ ilmGy�m1knpd��wGalÀÁm1psilm=pÂ��gd��tu��psy�y|knpsi·¯�y|������tumAilk�m
�brdg[�w^pd��k�����m=k�t�ilm1c?\Øk�cu�ladp©��yv³�adm1cfyve{gdpdkntvtvmS����p�ilm=cS}�pdm1cv��k�m?ilm=cM����p�ilm=p��Ëg©��tv��pdm1p
��m=tvcv�G¼¸m1pdm1p°ÚW[Û �v�,�nasy|tum1cbknpOr®m=k�ilm1pÙh°�w^�n��m1pO���nm1k�e{gOy�m1k�p�§
�bxÌilknmGy|m1pO½,m1cu����m=k�e{gOiladcfehgd²=alÀÜ�adgdcum1p�¯sk�y|tAmGy°²1¤Jm�eh��x��w^£�k��©¯dilm1pj�adrsm1c�ilk�m:½JwGcvk�w^rd�nmÁò
k�p�tvm=��cvknm1cvtum1pÁ\Økncv��adpd��yv³�adm1c{yuehg©pdk�tutËÀh�a©cJi�k¦¼¸c{wG�ltuk���m°tvknmFcspdm=��w�y�tvk�yve{gdm°}���m=�ltucv��p�����cv��tv��pl�
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²1a~rsm1tvcfw�e{gltum1p�§Q`bk�mGy�m1cN\Øk�cu�la©pd��yu³´adm=c{yve{gdpdkntvt:k�y|t=¯�¤°knm x¹w^p~wGpdgsw^pµiØilm1c/ÖA��pd�©§,Çl§�¢
adpsi�Çl§n�1Ç/y�k�m1g�t1¯dpdk�ehg�t{y°wGpsilm1cumGyAw^��y°m1knpdmS��m1x/kntvtum1��tumS«Lá®�Æ½8m=cvtvm=k���a©pd�Âilm=cD�,�nasy|tum1c1§¸`bk�m
ÖAm1¤°k�e{g�tvadpd��y¬ÀÆwG�ltu��cvm=pTk�p�ÖA�npd�d§�Ç�§ÈÇ�Ç¹m=cv��m=r®m=p�y|k�e{gTwGasyMilm=cS³´aµw^p�tvm1pdm=��m1��tvcu��ilÝlpµw^x/k��
yve{gdm1p¢¡Jm1tvcfw�e{gltuadpd�Ailm�yË��tucvm1a©����cv��w^pd��mGy5§��bx�ilknm8½,m1cutvm1kn��adp©�Ailm1c,�,��asy�tvm1cQ³´aµw^p�tvk�tfw^tuk��
²1a�r®m=tvc{w�ehg�tvm=p�¯·y�k�psi�knpT�br©r�§·Ç�§���� ÅÁ��rsm1cum1cB¯�m1kn�ðÉ�adpsiT�brdr_§·Ç�§��1Çºilk�m:²1adcM½,m1c�À �ad��adp©�
y|tum1gdm1pµilm1p~`MwGtvm1p¾� Ç�ns¯�Ç�¢��8À �adc?i�m1p~oqpltum1��cfw^psi�m1pjw^asyZÖA��p©�d§,Çl§ Ç�ÇTwG��yNhdadpd��tvkn��p~ilm=c
½�w^cuk�w^r©��m1pO«LáTÀÜ�adc°��m1cfyve{gdk�mGi�m1pdm�\�m1cutvmM����p�ò�adpsiTÐSÑ°w^a�ÀÁ��m1tuc{w^��m1p�§
_s¤°wGcbg[�w^pd��tMilm=cA�brsy|����adt�¤�m1cvtAilm=cA`Mw^tum1p�����p�i�m1pÇÔvm1¤Jm1kn��kn��m1pZò��]\�m1cutvm1p¹w^r�¯¸ilk�m:«Lá®�
�brdg[�w^pd��k�����m=k�t,ilm=cJ`�w^tvm=p/wGr®m=c8��wGadxT§��baµy�ilk�m�y|m1x�ÖbcuadpsiÂk�y�tJi�k�mAoqpltum1��cfw^tuk���p �adrsm1c*ò
¶dcfw^��tvk�yuehgÂcumGe{gltÄm1k�p�ÀÆw�e{gÂ²1aÂgsw^pµilgsw^rsm1p_§ _sadpÄ�w�ehgµy|t�k�y|t�knpBÔvmGi�m1c,¡J��¡:ilm1c��brdrdkn��ila©pd��m1p
�brdr_§·Ç�§����OÅÁ��rsm1cvm=c?¯[m=k��ðÉ�adpsiT�Ardr�§�Ç�§��1Çºilm1cSoqp�tvm1��c{w^pµiTy|m1¶swGc{wGtzi�adc{e{g�m1knpdmÂ�Ä��tvm=pd²
����p�«Lá�ilm1c�hd��cvx
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��m�cstvtum1tÂ¤J��c{ilm1p_§��basyÂi�k�mGy�m1püh�knt{yDm=cv��knrdt?y|k�ehg�À �adc�ÔvmGilmO¡J��¡¸¯�idw�yzgdm1kn£�tzÀ �adc�Ôvm1¤�m1k���y
ÀÁmGy�tvmÁ\�m1cutvmz����p6ò B adpµi�Ð ÑB ¯sm1knpT}+¡l¶s��pdm1p�t¸} B õù}�Å�ò B ó5Ð ÑB É{§¸`badcfehg° �k�tvtum1��a©pd� �a©r®m=c
ilknmÂy|�Om1cugsw^�ntvm1p©m1pT}+¡�¶®��pdm1p�tvm1p_¯·rsm1k�i�m1cSilknmÉ_¸w^g©�,ilm1c? �m=£�¶dadp©�ltumÂk�pNÔvm�ilm1cS¡J��¡�w^��y
ÖAm1¤°k�e{g�t°r®m=c��ase{�dy�k�e{gltuk���tJ¤°k�cfi·¯sm1cvgÄ�wG��tAxOw^pÎilm1pÎ}D¡�¶s��pdm=pltum1pTilm=cM«Lá®�Æ½,m1cvtum1k��nadpd�?ilm=c
�,��aµy|tvm=c1§��b��y�p�adx/m1cuk�yve{gdm1c;\�m1cut�m1cv��k�rdt�y�k�e{g?y|�Spsw�e{gº�basy|¤�m1cvtuadpd�:ilm1cË`Mw^tum1pOw^aµyb� Ç�n��
Àh�adc:ilm1p�}+¡l¶s��pdm1p�tvm1pú}jilm1czÖAcG���£�m1p���m1cutvm1kn��adpd��} Ù ��d Ò=¢&û¥Íed��=ß�ÅÁ��m1cv���q§¸�brdr�§�Ç�§����^É
Åð��rsm1cvm1cÇ¯�m1k��ÁÉvÉArd²1¤S§�psw�ehg��bpswG��Ý©y|mºilm1c:`MwGtvm1p�w^asyO� Ç=¢G�Ji�m1c?\�m1cut	} Ù ÇedÈÍ�Ç&û¨Íed Ç�ß
Åð��m=cv���Æ§d�br©r�§dÇ�§��1Ç�É{§s`bknm:o¬p�tvm=��c{wGtvkn��p~�adrsm1c/ò¥�w^psilm=cvt�w^p�ilm1x }+¡�¶s��pdm1p�tvm=p p©k�e{gltfy5¯di©w
y|k�ehgÎilk�m:`MwGtvm1p�Àh�a©cMwG����mÇò[��adpµi Ð Ñ �]\�m1cvtumÂy|m=gdcb��adtSila©c{e{g�m1knpdm:����tum1pd²z����pT«Lá�x/knt
ilm1pO��r®m=p�rsmGy|tuk�x/x?tvmÜpº}D¡�¶s��pdm=pltum1p�}�rsmGyuehgdcum1k�rsm1pº��w�yuy|m1p_§

ßbç



9 è â·ã,ä�å�æÁç�è5é�ê®ë1ì¸ídîÄïðè=ïðå�ë1éGå/ñ�ëGï�éGïÁòdídæÁïóé�ôí�ézí©õ_öø÷�å�ë/ùMç,å�î�å/ú¸êsîªû?õÄídëGò�èZõÄî�÷ü æÁõ�êsîÄålî
(1/xP)d

ü 3σý D/d
þ

βdQ2dxP [0.389 mb/GeV
ÿ 2]

�
(
�
β
�

; Q2/GeV
� 2)

�
(0.01; 2.5)
�

10-7

10-5

10-3

10-1

101

(0.01; 3.5)
�
(0.01; 3.5)
�

(0.01; 5)
�

H1, 94 prel.
H1, PLB348, 681 (95)
ZEUS, ZPC70, 391 (96)
ZEUS, ZPC68, 569 (95)

(0.04; 2.5)
�

10-7

10-5

10-3

10-1

101

(0.04; 3.5)
�

(0.04; 5)
�

(0.04; 8.5)
�

(0.04; 12)
�

(0.04; 20)
�

(0.1; 2.5)
�

10-7

10-5

10-3

10-1

101

(0.1; 3.5)
�

(0.1; 5)
�

(0.1; 8.5)
� (0.1; 12)

�
(0.1; 14)
� (0.1; 20)

�
(0.1; 35)
�

(0.2; 2.5)
�

10-7

10-5

10-3

10-1

101

(0.2; 3.5)
�

(0.2; 5)
�

(0.2; 8.5)
� (0.2; 12)

�
(0.18; 16)
� (0.2; 20)

� (0.2; 35)
�
(0.2; 31)
�
(0.18; 28)
� (0.2; 65)

�
(0.4; 3.5)
�

10-7

10-5

10-3

10-1

101

(0.4; 5)
�

(0.4; 8.5)
� (0.4; 12)

�
(0.35; 14)
�
(0.38; 16)
� (0.4; 20)

� (0.4; 35)
�
(0.54; 31)
�
(0.38; 28)
� (0.4; 65)

�
(0.65; 3.5)
�

10-7

10-5

10-3

10-1

101

(0.65; 5)
�

(0.65; 8.5)
� (0.65; 12)

�
(0.65; 16)
� (0.65; 20)

� (0.65; 35)
�
(0.65; 28)
� (0.65; 65)

�
(0.9; 8.5)
�

10-7

10-5

10-3

10-1

101

10-5 10-3 10-1

(0.9; 12)
�
(0.8; 14)
�

10-3 10-1

(0.9; 20)
�

10-3 10-1

(0.9; 35)
�
(0.89; 31)
�

10-3 10-1

(0.9; 65)
�

10-3 10-1

xP(1/xP) d
ü 2σý D/dQ

þ 2dx
�

P  (0.389 mb/GeV2)
Q
� 2=2.5 GeV2

10-5

10-3

10-1

10
� 1

103

10 10
-3 -1

Q
� 2=3.5 GeV2

10 10
-3 -1

Q
� 2=5 GeV2

10 10
-3 -1

Q
� 2=8.5 GeV2

10 10
-3 -1

Q
� 2=12 GeV2

10 10
-3 -1

Q
� 2=20 GeV2

10 10
-3 -1

Q
� 2=35 GeV2

10 10
-3 -1

Q
� 2=65 GeV2

10 10
-3 -1

xP	�
�
 k�
�i���������������������� �"!$#�%'&(�*),+.-�/0#,)�1�)32546)7%'&8�:9<;�=?>'@?A3B"CED�@5F,D�@G%'&IHKJ>'LMF,NKL";*OQP?CENKR?NK@?NTSUN6L"B"NVF�D,@1W>?@'R�254YX3Z[CEN0Z\�:B"NK@];*CE@?R�^_NQH`XEacbYdYe?NK@3B*@?D�f�fgNK@�XYZ[NKLh=��YA3B*D�Lhi'j k,l�m�f]noH�D�9Ep�Bq�:>?;qR?NKLVr0f�L"NKOQP?@3>?@'p�"!�stNKu\�wvx4Uyzi?jck�l,m�f]n?Xt�{n��|�"!$#�%'&(�*)34K-�/\#,)72}4`)3%'&~�Y9E;�='>?@?A3B"CED,@�F,D�@�%'&�HwJ>?L]F,NKL";*O`P'C<N6R?NK@?N�254SUNKL*B"N]ack��6e"X?Z[C<N5Zt�YB*NK@INK@3B";*B`�Yf�fgNK@g^_NQH`XEacbYd:e�X ���



�h���T�\�����G�?���V�?���V���(�7�T�3�0�h�_�7�t�0�[�W�0�[�z��0�_���V� �'���0�[�?¡q¢£��¤7¤3� ¥q¦

(1/xp) d
§ 3σ¨ D/d

©
βdQ
ª 2dx

ª
p [0.389 mb/GeV
« 2]

10-7

10-5

10-3

10-1

101

(
�
β
�

; Q2/GeV
� 2)

�
(0.04; 4.5)
�

(0.04; 7.5)
�(0.062; 8.0)
�

(0.04; 9.0)
�

(0.04; 12)
�

(0.04; 18)
�

(0.04; 28)
�

(0.04; 45)
�

H1, ZPC 76, 613 (1997)
ZEUS, EPJC 6, 43 (1999)

10-7

10-5

10-3

10-1

101

(0.10; 4.5)
�

(0.10; 7.5)
�

(0.10; 9.0)
�

(0.10; 12)
�(0.104; 14)
�

(0.10; 18)
�

(0.10; 28)
�

(0.10; 45)
�

(0.10; 75)
�

10-7

10-5

10-3

10-1

101

(0.20; 4.5)
�

(0.20; 7.5)
�(0.242; 8.0)
�

(0.20; 9.0)
�

(0.20; 12)
�

(0.20; 18)
�

(0.20; 28)
�(0.182; 27)
�

(0.20; 45)
�

(0.20; 75)
�

10-7

10-5

10-3

10-1

101

(0.40; 4.5)
�

(0.40; 7.5)
�

(0.40; 9.0)
�

(0.40; 12)
�(0.359; 14)
�

(0.40; 18)
�

(0.40; 28)
�(0.519; 27)
�

(0.40; 45)
�

(0.40; 75)
�
(0.331; 60)
�

10-7

10-5

10-3

10-1

101

(0.65; 4.5)
�

(0.65; 7.5)
�(0.667; 8.0)
�

(0.65; 9.0)
�

(0.65; 12)
�

(0.65; 18)
�

(0.65; 28)
�

(0.65; 45)
�

(0.65; 75)
�
(0.706; 60)
�

10-7

10-5

10-3

10-1

101

(0.90; 4.5)
�
10-4 10-2

(0.90; 7.5)
�
10-4 10-2

(0.90; 9.0)
�
10-4 10-2

(0.90; 12)
�(0.778; 14)
�
10-4 10-2

(0.90; 18)
�
10-4 10-2

(0.90; 28)
�
(0.871; 27)
�
10-4 10-2

(0.90; 45)
�
10-4 10-2

(0.90; 75)
�
(0.938; 60)
�
10-4 10-2

x¬ p­
	�
�
M® 
�¯������U�����7���V�"!°#,%?&q�*)�+Y-�/0#�),1�)3254K)3%'&��Y9E;T=?>?@'A7B*CED�@]F�D,@�%'&±HwJ>?LVF�NKL*;"OQP?CENKR?N6@?N5SUNKL*B"NtF�D,@]1>?@?R±254�X£Z[CENGZt�YB*NK@W;"CE@?R±^TNQH`XEacbYd:e�NK@3B"@?D,fgf�NK@�X?Z[NKL5=��:A3B"D�Lti?jck�l,m�f²n]H�D,9<p,B0�Y>?;[R?NKLtr0f�L"NKOQP?@3>?@'p�"!�stNKu\�wvx4Ty³i?jck�l,m�f]n?X3´�fµstNKp�N6@?;`�:B"¶5¶K>I·[n?n�X�b'XE!�!T;*B`�Yf�fgNK@]R'C<N5Zt�YB*NK@W�Y>?;0^_NQH`X£acb�¸.e"X

��¹



ºq» �V�5�T��¼"½[¤,� ¡ �3¾h���0�*¤7�*���3�?��¿³�?���?�"����¼"����À���±�M�ÂÁÃ�[����ÄI½5���[���h¡q�ÆÅ��0���?�T¤Ç�0�[�È ¼"�[¡q�0���É�Ê3Ë��qÌ�ÍYÎ ®�ÏKÐ Ì'
 Ï6Ñ�Ò�Ó Ô£ÕYÖV×Ô�Ø Õ Ô Ò�Ó Ù ÒVÚ�ÛÓ Ü ���E�?Ý�ÞË ®�Ð}ßáà ���qÉ ® Ê Ï²®âÏ6Ð]® Ëã��� Ð Ê3ä$Ê7��å_Ê ® 
T¯�Ê3ä 	�
�
 �q������� ® 
�
�� Ï6Ð ä ® Ê3ä Ð3æ£® �ç¯�Ê7Ë

 Ñ ��è �Ò(Ó Ô Õ Ö ×Ô�Ø Õ Ô Ò�Ó]é ê� 
 Ê3ä 
 Ñ � Ü Ò(Ó Þë ê��äÂì$Ê3í²Ê ® 
 Ï[ë Ê ÏKÐ ÊgîïÊ3ä Ð ÊIð Ñ � ØWÕ Ì'� ë ��Ê Ð ä.Ì'��Ê3� ®�Ï6ÐÃñ ��ò�ó ��ô ® Ê7ä}Ê7� Ð.Ï6õ ä°Ê?Í:ÎMÊ3��¯ ® Ê8ö�Ê7äYÌ�¯�Ê3�Ê ® ��Ê3äg÷ Ñ�Ð Ê3��ø Ò Ú�ÛÓ Ë ®�Ð ¯�Ê3Ëúùtû õ Ñ ��Ê3� Ð Ê3� ßïü ��ý ¹�þ æ ¯�Ê3ägÌ'� Ï ¯�Ê7ä 	 �(Ì'
�ÿ Ï ÊÃ¯�Ê3ä�ÉIÌ Ð Ê3�Ì'� Ï±ñ �'Ý ó ÏKÐ Ì?Ë�Ë Ð �

��Ë ë Ê Ï6Ð ø3� ÏKÐ Ê3
�
�Ê3� æTÑ�
 ¯�Ì Ï±Ñ�
 Ê3� 
 Ê Ï Í:ÎMä ® Ê 
 Ê7��Ê��������
	 ® 
�¯ ë ê��ä�¯�Ê3� Ð$® Ê��q��Ê7
�Ì ÏKÐ$®âÏ ÍYÎ�Ê3�¯ ®�
 ä.Ì�� Ð$® ð£Ê3��� Ð ä°Ê3��ð Ñ ä°�£Ì?����Ì?�qÍYÎ³ø3��ä�	²Ê Ï ÍYÎ�ä$Ê ®�
 ����� ¯ ®�
 ä.Ì�� Ð$® ð£Ê7äg÷oÎ Ñ�Ð$Ñ�õ ä Ñ ¯���� Ð°®�Ñ � Ï �õ ä Ñ ø3Ê Ï°Ï ÊWð£Ê3ä°í²Ê3�q¯�Ê Ð í²Ê3ä.¯�Ê3����Ì'�M� æ ��Ì'���ç¯�Ì Ï ùtä$��Ê 
 � ®âÏ²® �³ög
������q���E�'ÝUË ®�Ð ¯�Ê3��Ê 
 Ê3���ë Ì'
�
 ÏÇ
 Ê ® ôIù�� 	ú
 Ê Ï6Ð$® Ë�Ë Ð Ê3�~É�Ì Ð Ê7�Æø3� ¯ ®�
 äYÌ�� Ð°® ð£Ê3� ÷oÎ Ñ�Ð$Ñ�õ ä Ñ ¯���� Ð°®�Ñ � Ï6õ ä Ñ ø3Ê Ï$Ï Ê7�ñ ��� ó ð£Ê3ä$��
 ® Í:Î�Ê7��í²Ê3ä.¯�Ê3�T�qî ® Ê 
 Ê ® ¯�Ê3� ¯ ®�
 äYÌ�� Ð°® ð£Ê3� Ð$® Ê��q��Ê3
âÌ ÏKÐ$®�Ï Í:ÎMÊ3��� Ð ä$Ê3� õ ä Ñ ø7Ê Ï$Ï Ê3�
γ� ✶ oder γ� (q)

�
X(p
�

X
� )�

p(P) p(P’) 

q! c" =P-P’c# ✶
0(q
�

c" )�

γ� ✶ + p →$  X + p

γ�    + p →$  X + p

Q
% 2 = - q2,& W

' 2 = (q+P)2

p X
�2 = (q+qc" )� 2 = MX

�2

t
(

= qc"2 (≤0)
)

x* P =
qq! c"
qP! ≈

MX
�2 + Q2

W
' 2 + Q2

P2 = P’2 = M2

mit |t| (≤ 4M2, etwa) & <<  W2

	�
�
M® 
�¯������U����� � �qZ[C{�Yp�LQ�Yf�f³HwJ>?LVR?C,+xLQ�YA3B"CEF�N�-�P?D,B"D/.'L"D3R?>?A3B"CED,@g¶K>?;Q�Yf�fgNK@]f�C<B�L*NK9ENKF��Y@3B"N6@�A3CE@?N10f��:B"CE;"OQP?N6@guh�:L"C{�Yn?9ENK@�X
Ï6Ñ 
�
 Ð Ê ® Ë �gÌ'ÎMË�Ê3�~¯�Ê Ï �������2	 ® 
�¯�Ê Ï ¯ ® ÊçÌ'� ë"Ð ä$Ê Ð Ê3�q¯�Ê3�gÌ õ�® ¯ ®�Ð êÌ Ð.Ï 
 ê�(Í4�£Ê 
 Ê ® ¯�Ê3ä�¯ ® ë �ë äYÌ�� Ð°® ð£Ê3��÷tÎ Ñ�Ð°Ñ�õ ä Ñ ¯���� Ð$®�Ñ � ¯���äYÍYÎ�¯ ® Ê ë Ì'ä 
 
 ÑxÏ Ê3� ög
�� Ñ �qÍ,
�� Ï6Ð Ê3ä65 � 7 æ ¯ ® Ê ÏK® ÍYÎ ® Ë8� Ñ Ë9�õ 
�Ê3û�Ê7�:�£ÿ Ï6Ð Ê3Ë ¯�Ê3äIË ®�Ð Ê ® �qÌ'�(¯�Ê3ä]í²Ê Í:Î Ï Ê3
�í ® ä;�£Ê3�(¯�Ê3��íGÊ ® ÍYÎ�Ê3� ög
�� Ñ ��Ê3� ¯�Ê Ï ÷tä Ñ�Ð$Ñ � Ï

Ý�<



�h���T�\�����G�?���V�?���V���(�7�T�3�0�h�_�7�t�0�[�W�0�[�z��0�_���V� �'���0�[�?¡q¢£��¤7¤3� º>=
��Ê 
�® 
â¯�Ê Ð ÎqÌ 
 Ê3� æT
 Ê?¯ ® �M� ÐUÏ Ê ® �Â�>��Ë ÎMÊ3äYÌ?� Ï ø3�?�q�q¯�Ê3� æ_Ñ�
 Ê Ï|ÏK® ÍYÎ 
 Ê ® ¯�Ê3� ® � ¯ ®�
 äYÌ��@�Ð$® ð£Ê3� ÷tÎ Ñ�Ð$Ñ�õ ä Ñ ¯��A� Ð°®�Ñ � Ï6õ ä Ñ ø3Ê Ï°Ï Ê3� Ë�Ì'� ®{ë Ê Ï6Ð°® Ê3ä°Ê3�q¯�Ê7� ë Ì?ä 
 
 Ñ£Ï Ê3�B� 
 ì$ÊC� Ð Ê8��Ë ¯ ® Ê ® �¯ ®�
 ä.Ì�� Ð$® ð£Ê3� Ð$® Ê/�q��Ê3
âÌ Ï6Ð°®�Ï Í:Î�Ê7�D� Ð ä$Ê7� õ ä Ñ ø3Ê Ï°Ï Ê3� ® � ùtä Ï ÍYÎ�Ê ® ������� Ð ä°Ê Ð Ê7�q¯�Ê3�áö�
�� Ñ �(Í,
����Ï6Ð Ê3ä�5 � 7 ÎqÌ?�q¯�Ê3
 Ð3æ�Ñ ¯�Ê3ä Ñ�
çÏ6® Í:Î�¯ ® Ê Ï ÊE�5
�� Ï6Ð Ê3ä]Ì?�q¯�Ê3ä Ï ð£Ê7ä$ÎqÌ?
 Ð Ê7� æ í²Ê3��� ÏK® ÊWË ®�Ð ä°Ê3Ê3
�
�Ê3�Ü Ø Õ à <}ögÊCF Õ ÞI÷tÎ Ñ�Ð$Ñ ��Ê3��íGÊ?Í:Î Ï Ê3
�í ® ä;�£Ê7� æqÏ6Ñ 
�
�Ê7� ® Ë ë"Ñ 
���Ê3�q¯�Ê3� ¯ ® Ê�ÉIÌ Ð Ê3� ñ �@� ó ë ê�MäÔ£ÖHG?Ô�I ÕJ Ì'�qÌ?
�ÿ Ï6® Ê7ä Ð íGÊ3äY¯�Ê7�T�0É ® ÊUø3� 
 Ê Ð ä.Ì�ÍYÎ Ð Ê3�q¯�Ê7��� ® ��Ê3Ë�Ì Ð$®�Ï Í:ÎMÊ3�KF²Ì?ä ® Ì 
 
�Ê3�ï�M�q¯¯�Ê3ä°Ê3��Lq� Ï Ì'Ë�Ë�Ê7��Î êÌ'�M��Ê ÏK® �q¯ ® � 	�
�
�® 
�¯��M��� 	�
�
 �£����� � Ì'����Ê3��Ê 
 Ê7�T��ô ® Ê3ä Ï6Ð Ê7Î Ð ¯ ® ÊM� ® ���Ê3Ë Ì Ð$®âÏ ÍYÎ�Ê�FGÌ'ä ® Ì 
 
�Ê�N ë ê��ät¯ ® Ê�ögÊ Ï Ì'Ë Ð Ê3�MÊ3ä$� ® ÊG¯�Ê3äO� Ê Ì�� Ð$®�Ñ � æPI J ë ê��ä\¯ ® Ê6Q Ì Ï°Ï Êg¯�Ê ÏÊ3ä°ø3Ê3��� Ð Ê3��ÎqÌ�¯�ä Ñ � ®�Ï ÍYÎ�Ê3�K�£ÿ Ï6Ð Ê3Ë Ï ���q¯9R ë ê��äG¯�Ì ÏTS �qÌ�¯�äYÌ Ð ¯�Ê Ï F ® Ê7ä$Ê3ä ® Ë õ ��
 Ï ê� 
 Ê3ä Ð äYÌC���Ê Ï}
 ø3íW��¯�Ì ÏTS �qÌ�¯�ä.Ì Ð ¯�Ê Ï F ® Ê3ä°Ê3ä ® Ë õ ��
 Ï Ê Ï ¯�Ê Ï}® � ¯�Ê3Ë ÷tä Ñ ø3Ê Ï$Ï ð Ñ Ë ä°Ê3Ê3
�
�Ê3��÷tÎ Ñ�Ð°Ñ ���Ê Ð ä Ñ�
 Ê3��Ê3�µög
�� Ñ �qÍ,
�� Ï6Ð Ê3ä Ï 5 � 7 �VU ê��ä�¯�Ê3�W	²ä$�(Í:Î Ð Ê ® 
 Ò�Ó æ ¯�Ê3� ¯�Ì Ï ��Ê Ð ä Ñ�
 Ê7��Ê��5
�� Ï6Ð Ê7äÌ'ËYXwË õ ��
 Ï ¯�Ê Ï ÷tä Ñ�Ð$Ñ � Ï�Ð ä êÌ'� Ð3æ � ® 
 Ð]® ËZUqÌ'
�
�ÊIä°Ê3Ê3
�
�Ê3ä ÷oÎ Ñ�Ð$Ñ ��Ê3�

Ò�Ó à I ÕJN Õ � Ü ���E� þ Þ
��Ë ¯ ® Ê�ögä êÑ\[ Ê3��ð£Ê3ä Ð Ê ® 
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<s Wt >u  =187 GeV, MY <s  1.6 GeV
<s Wt >u  =187 GeV, MY >u  1.6 GeV
<W> =231 GeV, MY < 1.6 GeV
<W> =231 GeV, MY > 1.6 GeV

ZEUS data (normiert mit  
v

σw tol
x )
y

<s Wt >u  =200 GeV
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p + p → X + p
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k2 = M2, s¬ = (k+P)2
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¨ 2 = MX
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2 (≤® 0)
¯
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≈
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