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UulbflwjunUfll.iaJWli pbllWCI hwulllWllltlbJ. t bfiiwlifl ~flqj'lljWJlt twuantnnmutnul 

Q.f1U1Wlill.lli 11..bliualWf'I • · 

11\wzumliwljwli a!ulflltdwtunuClbf'I' 

~j1ql1Wfi. qt!UllllpJnililibf'l)l flnliutnfl 
li.C. b'l.flJWli 

~ltql2wp. qt\Ulnl.llJflLlilibrilt llnliU10f1, << Q.UU 
w~wqbilf1llnu n.<. l.klwqiwu {bj'l:bl'I) 
~lt<lGwp. qfl1MLPJntCIUblllt rin4U'tnri, 
111.b. ObJGbrt {Uriqn(llt wqquJJj'ICI tWpnl"'JJUllll'lllw. 
WU) 

UnU12WU1Wf'l l.jwqllwtibflU1l'll.PJm.CI' briltwClfl Ujblllwl{wCI huA'IWLUWrw.W 

111wz111U1WflnLPJntliD llll.IJWCIW1.n1 t 2005j. ybwllllp1pbnh "2r-h0 ctwi:10 JR&!L·tiri bt'llAWClfl 
3>f'lqJtl1WJfl f'\uUUlj'luln1uim.ll qnribnrt. << Pn<-ti 024 awuClwqj'lulWl.tiW tunrihftrµ'lll1 (bj'llawli· 
36, lll.flfuwCiJWli bl\PWJtiClbf1lt lft. 2): . 

Uu'lbliwtunun1pJWCID lill.lflbl.fl t owCinpwCil.IJl bri3Jto..P qpwrµupwlinUi: 

UbrJ.llwqltnli wawei.1.wa t .:..2§..:. oqnU111nuti 2005p. 

Uwuliwqj'IUlWlill.lli tunf'lhfl'lfl qf1U1WljWCI llUJfllllOl'l.W~~ - A. 

~flqllwp. qj'lumlpjmCllibpfl rinti~nri . . v~ t.'l. Q.wqwqJwli 

TeMa .lllJCC8Plll~UU ymaepiueHa B EpeaaHCKOM <l>U3Ull8CKOM UHcmumyme 

H&y\IHblU pyt<OBOAUmeAb: 

OQ>Ul.IU8AbHbl8 onnoH&Hmbl: 

8e.aylll8A opr&HU381.1Ufr. 

40Km0P 4>u3UKC>Mam8M8MULlllCKUX HayK 
ErWIHK.W. 

AOKmOP (f>u3uK<>MllmBMBMULl8CKUX H8yK. 8K8.48MUK 

HAH PAABarRH P.A. (Ep4»"1) 
AOKmOP ct>U3UKo-M8fll8MlllTIU8CKUX H8yK 
P8'tMep n.E. (Hal\UOH8AbH8ll 11116opamopwi AproHa, 
CUIA) 

EpeaaHCKUIJ rocy.aapcmB&HHbui yHUBepcumem 

3aw.uma coanoumcA • 27 • C8H!Da6ps 2005 r. B 16.00 . ll8COB Ha 38C848HUU Cf181.1U· 
8AU3upOBaHHOrO COB&ma BAK PA 024 .481JcmBYK>utero B EpaB8HCKOM Q>U3Ull8CKOM 
uHcmumyme (EpeaaH-36, yA. 15pamb8B AAuxaHJIH 2) 

c 4UcceprnaLlU8U MOlKHO 03H&KOMUmbCA B 6u6Auom8K8 EplPM. 

ABmopect>epam pa30Cl\8H .:za:. aerycma 2005r. 

Yll&Hbu'.I C&Kp&mapb Cf181.1. coaema. ;::::::, ~.1:. 
.40Kmop Q>U3UKo-Mam8MamUll8CKUX H8YK CJ· -r' ~ 3.A.. r8383JIH ' , 

I -
1 

U2}:liwmwhpp. ~lnJ:hwhm.p phnqa·uiq]:i.pg 

w) ./Ulizluqp wljumLUl[IJLf!Jntbl}.: 

"<{hp.2)1.b. tf)1. pmb.)1. 1.11mub.wtf1wqb.hp.)1. l}b.pwgpnttf pmqtfwplnl. Ulhuwqwb. 1J. 
1}mp.6.wp.mp.wqwb. w2]uw1.11wb.pb.hp. hb. qwUlwp.tJ.ht b.ntlJ.tnb.p. qummgl{wopg 
hmuqwb.mtnt 1J. mdhq l}l.n]uwqqhgntp]mb.b.hp.)1. pb.nt]pg uiwp.qhtnt b.uiwmwqnl{: 
U')1.2mqw])1.b. :pp.qp.qm1P. hP,tfb.mqmb. uuiwmwqb.hp}lg tfhqb. t hiuu4,wb.mt 
hUll}llnb.bhpp qwnmgtJ.wopg ptlwp.qb.hpp 1J. qumnbbhp.]l tfm4,tup.:qtu4,ntl, npnb.p 
hwbI}}luwb.mtf hb. ptJ.w'inntupb. ppntfn-:qpbwtf}lqtu]]l (QCD) h]nlliwp.wp. IJ:lll21.11hp.g: 
Uiu ]ub.qpp.g pwp.qmgtlwo t ptlwp.qbhp.}1 qnb.:Pwiuuhb.Ulp qn1mp1wtfp, npl} nl 
uiwp.mmppwUl}ltJ. hp.umiiu t 1J. hw'in}pumbmtf t QCD-p wtfhbwqwpb.np. 
hwmqmpJmbbhp.]lg tfhql}: 'llwp.mntp.pwmP.tl ptlwb.mwpb. pp.lltfnriJ:lb.wtfpqw}l 
(PQCD) tj_p.w hptfhtlwo tfhpn:qb.hp.g hw2nqmpiwtfp qp.p.wntlmtf hb. · 4,n2m 
Iib.lJ.umqptl gpmtfhhp.mtf 1J. ,Fl'lllJL hb mwLJiu hwuqwb.wt ptJ.wpqb.hp.Ji 1J. qunmb.b.hp.p 
Jiuuinquw1]1b. pw2}u.tlwontp]ntb.b.hpg: .l<l-hqmq hnt]U qwp., np. b.tfwbwmP.ui 
tfh.Fl'nqb.hp.g hb.wp.urtJ.np. tn]lb.h.b. oqUlwqnp.oht b.wu qn2m wnwA.qwqwb. gp.mtfhhp]1 
IJ:h.uipmu, hp.p uipnUlnb.]1b. l}l.n]uwb.gtlwo J.l.tfuinqug tfJ:i. pwb.J.l. q.T::"l-P. qwp.qp. t, 
uwqw]b. .l<l-ntfwu S!t:p:pb.punb.p wb.tlwb. twpnp.wmnp.J:lmJJ.l. tf}l 2wpp q}lmw1Jmp6.hp).l. 
wp.l}.Jmb.pb.hp.g gm19 mtlhgJib., np PQCD-]1 qP,p.wnhI.)mtp]ntb.g tfJ:i. pwb.Ji q.t-q 
]luuinqubhp).l. tp.n]uwb.gtfwb I}huipmtf lllPilPthtfwmp.q 1::: 

~hp2hp.u qwp.qwgwo uiwpmnb.b.hp.p g'ilqhwb.p.wgtlmo pw2]utlw1mt.Fl'JWb. 
[1,2) (Generalized Parton Distribution, GPD) :pnp.tfwijiqtfg wnw2wpqmtf t 
gb.hwb.pwgtlwo tfnmhgnuf' b.l.J.wp.wqp.htm hwripnb.b.hp.Ji pw.p.q qwnmgtlwbpg 
Ulwp.php. l:puqumqJ.itl nhwqgp.wuhp.p tfJ:i.2ngntl h ]unumwb.mtf t mwt hw:qpnb.b.hp.Ji 
mmpwmuqwb. 'ilqwpwqpntp]ntb.g: GPD-P. h}ltfpg qwqtfmtf hb. lnp.u 
umpmq1.11ntp.w1Jib. :pmb.qgp.wb.hp. [3,4], npnb.p lJ.wui hb. wuiwhntlmtf hw:qp.nb.b.hp.Ji 
pb.lJ.umqJ.itl h l::puqumqJ.itJ. qwnmgtlwgpbhp.}1 tfJ:i.21.I: U]q :pmb.qg}lwb.hp.g 4,m]utJ.wb 
hb. hp.hp uiwpwtfhmppg h b.2wb.wqtlnuI hb. hh.1.111.IJWl qhp.ui· H(x,q,t) 1J. E(~,q,t) 

ptlwp.qb.hp.)1. uuiJiltg UJ:i.2)1.b.wgl{wg, ii(x,q, t) 1J. E(x,;, t) ptlwp.qlthp]l UUJ.pb.Jig 

qw]ul{wo, np1.11h11 x -g riw b.mlJ.tnb.]l ]1.tfuinqup. W]b. tfwult t, np.g qp.mtf t 
l}l.n]uwq:qnq ptlwp.qJ:!, ~-b. 1J.n1i.J.mtf t wuptfl:i.mp]lmJ]l UJ.wpwtfhmp., t-b. b.mlJ.tnb.pb. 
l}l.n]uwb.gi.J.wb pwnwlwl}l. ]ltfuinqub. 1;: GPD-]l qwphnpm.Fl'Jntb.g qwiwb.nttf t 
b.p.wb.nttf, np. WJb. ltqwp.mqp.mtf 1; hwqpnbb.hp]l . n1 UJ.Wp.UlntppmmJitl 
qwnmgi.J.wopg: 

f>p.wqwb. tintfuinb. gpnttfg (:P'CJB) WJl tpulmmqJ.iq nhwqg]lwb.hp]l hh.Ul 
tfpwupb. hb.w.p.un.J.np.mp]ntb. t mwLJiu uiwpqhtm GPD tfm],hLJi ]lpw.i.J.wgpmp1mb.g 1J. 
uUlwb.wtm i.J.hp.g b.2tJ.wb :pmb.qg}lwb.hp.pg hphpg, ]lh1uihu b.wu hb.wp.wi.J.npntp3mb 
t J:!'b.O..hnb.nttf ummqht tfn:qtiji tfJ:i. pwb.Ji 4,w.b.]uwmtunufuhp.p 
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<l2liuiJ1tnuig]lmp1m'hg, uwu'hwtJ.nJlWUJ.tu, 1'Y:5-]1 qtUJ.pntu qt]lg 'h2tJ.uib !pnp.u­
!puilJ.tnn]l'ht]l]l hb.]ltintbuw'h ]l.JluitJ.uig]lmp]nt'hg: 1'lJ8-]1 hwliuiJl !pn]ltf­
!puil.J.mnp.'ht]l]l. qn]ntp]ntb.g htmwpp.p]l.p. 1:; w3b. umnuintJ., ll]l pnt.Jl 1:; mwI]lu 
ui'hw1nq]lw w'hgl.J.uigb.t1 wnw&.quil.J.w'h qb.qmp.n'h-UJ.p.nmnu gp.uuib. htm. :PY:5-]1 
qtUJ.pmu Unmm]l gp.uui'h l.J.mp.tJ.uibpg $n:tuwp.]lb.tJ.mtf t Y:1h]lb.-"U]l.2]1b.]1 gp.uui'h 
1.J.mJltJ.uigpntJ., )lul.J. lllJ.l.llUlnh}l. umw&.qwl.J.w'h !)m]lli- :pwqmnp.b.tpg' F1 1.t F2, :PY:5-]l.h 
hwmml.J. tJ.tqumpuil.J.wh h uipu}lw1 !pnpu- :puiquinpb.hp.ntJ.' Rv h RA: :::>hw3wb tJ.b.p.g 
u2tJ.uib UJ.pngtuhb.p]l. b.uwhnt).il')Ulhg, b.p.wb.g tf}l2li l.J.wb. lJ.wp.hnp. 
mwpptp.mp3mb.'htp.: Unw2]1hg, :PY:5-]1 !pnp.u-:pmqump.b.tp.g hwutuwmwl.J.wb. th 
ptJ.wpl.J.b.hp.]l. I]lgp}l pwnwl.J.m.umh, }lulJ. umw&.qwl.J.wu !pnptf-!pwl.J.mnpb.b.pg tl}lw3b. 
I]lgp}lh: UJumb.IJllg hb.mhnuf t, np. 1'Y:8-b. mwppb.p d.ltntJ. t tJ.b.pbwb.mu b.ml.J.1nb.]1 
b.p.wb.qw]]l.b. l.J.ummgtJ.wbpg pwb. qb.lJ.uip.nb.-UJ.p.nmnh wnwd.qwl.J.wb. gp.m.ug, npntJ. li 
mUJ.whml.m.u t ul.J.qpm.b.pnp.b.h 'Imp unmtgnuI mumhwu]l.pt1m '!mt.1J.1nu]l. 
tpwhqw]]l.h l.J.wnm.gtJ.wbpg: bp.l.J.p.np.q, :PY:5-}l !pnp.tf-!pwl.J.mnphb.pg mb.tb. 
111wgmg}l2 1/x qnpbwl.J.)lg, npg ub.bwgb.mu t '!mt.l.J.1nh]l }lUUJ.nttuP. ub.b uU1ug l.J.p.n11 
ptJ.uip.l.J.b.hp.]l :qb.p.g h Ul]UUJ.J:ium.l J.il'lll.Jl t mwlJlu tJ.b.p.buib.ht Ul]I} ptJ.wp.l.J.b.hp.}l 
J:iuUJ.nquui1}lb. pw2IutJ.wbmp1m.b.htp.g: 't{tp2J.1.hu WJIJJ!Ulh tJ.wn 2t wptnuihui3mtJ.uib 
qtqmpnh-UJ.p.nmnb. umwd.qwqwh gpuuih :qb.UJ.pmu: lp.wgmgJ:i2 1/x qnp.bwqgp. 
qn]ntp]mhg utbuig'imuI 1:; bntJ.wJ}lb. ptJ.uiplJ.b.b.p]l. :qtpJ! $npp t-p.}l. qb.UJ.pmu h pntJl 
t tnuilJlu hwuqwhuit tJ.hp.2P.hhb.p.p.u :qb.pJ! hml.J.1nh]l. Ut.2: 

't{hp.J! h2tJ.wb $n:tuwq:qhgmp1wb. ut:tuwb.]l.quhb.tp.g ummqh1m h}luhuipuip. 
ub.pn:q l:; hwhq):.uui'!mt.u gpuwh l.J.tnp.tJ.wbp}l ul.J.b.JIJlhq]l. qn1m.ia-1wb. h}l.UJ.nptqg [5]: 
Cutn PQCD-]1 qpw h]l.tfhi.j_wb hw21J.wp.l.J.b.hp]l. $niuwq:qhgmp1wh l.J.uiptJ.wbpJ! UJ.b.mp 
l:; hlj_wqJ:. wump.<lwuw1]1b. ophb.pni.j_' ds/dt-s2·n, npmt.11 1'ti8-]1 hwuwp n = 8 h 
q~}u\J.inb 21:: gp.uuih whl.J.Jmu)lg: GPD-]1 qpw h]l.tfhlj_wb hw2tJ.wp.qhhpJ! hu 1.J.wh:tuw­
qm2wlJ.mu th uqb.JIJlb.q, pui]g p. mwp.php.ntp]mh PQCD-p. n-J! l.J.m}utJ.wb l:; OCM 
gp.uwh whl.J.Jnt.h)lg: 

1'lI8 b.phnt.J).il']l.lt ulj_p.plj_wb wuthwbwqw1mh qp.mw$np.d.g [6] l.J.wmwptlhl 
1:; l.J:npht1I]l hwuw1uwpw'!mt.u 25 mwpp. wnui2: ci-p.tnuil!J.np.d.]1 Ul]lI}]nt.hpb.tpJ! gwbp 
lmbnqmp]Ulb. UJ.U1tn6wnni.J. pmJl 2th tnuilJlu hutnuil.J.nptb. UJ.Ultnwu:tuuihtt WJU 
huipg)ih, ph tnb.uuiqwh un11t1hhp]l.g np utqb. l:; J!li:qntb.hlJl: U]U hwpg]l.b. hlj_p.plj_wb 
qp.mui$npd. l:; uinui2wpqi.J.t1 ti. }l.pwquib.uiglJ.hl Ia-nuum .Qt!p!phpunb.}l ui'i11J.uib. 
luipnpuitnnp]l.w1mu, np.p. Ul]lI}]ntb.pb.hpg quiqumu th umJh wtntb.ui:tunumpJli.tb. 
pntlmh11uilJ.m.p1mhg: 

Jl) Umkbw/ununz.wwb h1JJWWW~IJ hui!I:q]l.uw'!mt.tl l:; 
• :::>w$t1 ]l.puilJ.uih Y:ntlUJ.umh gpuuih lJ.mptJ.uibpJ!: 
• 1.wuhUuitnt1 gpuU1h lJ.tnpiJ.U1bp]l. Ulp.I}]nt.b.phtpg mtuwqmh 

hui2lJ.wplJ.hhp}l htm h UJ.Wpqti.. ph qn1mp1mh ·mhhgnq uihtiW.qilih 
un:qh1hhp]l.g npb. l:; hlJ.wpwqpmu 1'115 UJ.pngtuJ!: ;. '';; .. ·. 
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r • 'llwpqh1 :PY:5-p. hlllliwp !pnpu-:pwqmnp.htp]l oqmwqnpbtlwb. h)l.Uhwtlnp­
'1. wbmp]nt.b.g: 

• Ummqt11'Y:8-]l. gpuwb. lJ.mptJ.wbp]l ulJ. hJIJlb.qp. qn1mp1mhg: 

<J) CJ.hmwljwh fm.11111lfn1.l!n1.wnz.hlJ: 
• Unw2P.h wb.qlllli 2w$tJ.h1 l:; :PY:5-]1 :qp.:p:pb.pb.hg}l.wt gp.uU1u 1.J.mpiJ.wbpg up 

12wh]l. Cl-l:;'t{ l:;hhpq}l.lllhhp.p. tn}l.pnt.J).il'nt.U h lWJh gp.uuib wbl.J.Jmb.hhpp. (utb 
$niuwhgi.J.wb ]l.tfUJ.m1uhhp]l.) :qhui.12mu: :::>w$mtfhtpg 1.J.wmwplJ.h1 th 
pwp.d.p. UUlUltnp.ump.qwqwh U UputnhtfUltn}l.lj_wlj_wu ll2tnillp]WUp: 

• Unw2J:iu whqwu ~w$tJ.h1 I:: phtmngil.uib :pnmnup.g phtnwgnufg 
hmhwpil.wb}l. UJ.pnuinh}l.h $niuwugt1m qnp.bwlJ.]l.gJ!' KLL: 

!J) U2Ju111mwhl!fl i/Jnwn111lj111h wncllien: 

' 
1'Y:5-p.' r + p ~ r + p , gp.uwh lJ.mplj_wbpg ~w$'1_ht t 25 

lJ.phhtfwmp.-qwlJ.wh UJ.WJUWUuhp.nt.tf, OCM= 50°-130° gp.tflllh whlJ..Jnthhtpp li -t = 1.5-
7 Cl-~2 :qtui.pnt.tl: U]u ~w$mtfhhp.J! hhlllpwtJ.npnt.p]nt.u th mwlJlu mnmqh1 PQCD 
h handbag [1] nhwlJ.g]lw]}l tfh:tuwu]l.qtfhhpp. qpw hp.tfhiJ.wb tfn:qh1b.hp]l 
p.pU1tJ.wgpmp]mhg 1'118-J:i hwtfwp: 

"4:wp.hnp. 1:; u2h1 np. phhnwgtJ.U1g !pntnnhl1g uip.nmnup.b. $n:tuwb.gtJ.wb 
phhnwguwh qnpbwqgp. ~w$nuig hU1hqpuU1ltnt.tf t hqnp t[b.pn:q ummqhl:IlL U1JU 
mhulllqwh un:qh1htp.g, np.nup hllltJ.wl.J.hmu hu pwglllmpht 1'"4:8-J:i tp.hm3pg: 

8puwh qmptJ.wbp}l. ul.J.hJIJlhq]l hJ:iUJ.nJ.il'b.qp ummqmug qwp.hnp t hp.whntJ., 
np pnt]l t mwI]lu qmht1 gp.uU1h l.J.tnptJ.wbp]l ul.J.hJIJlhqp. wum]l6whg 1.t Ul]I}UJ.lmntJ. 
mnmqb.1 mb.uwlJ.wb. tfn11h1htp]l 1.J.uiu:tuuimtumtfuhp.p. 62uwp.muigp.mp3mhg: 

Umwgi.J.U1b WJlI}]IllUpb.hpg hhwpwil.npnt.).il']Illh hh tnwlJlu up.mpdhpnphh 
qtnhh1 1'lJ5-p. hp.ltnt]J.il'J! tfP.2]1.h l:;hhpqp.wuhp.p. m]lpm]pntu wtfhhw6Np.J:img 
pwgwmpnq mhuwlJ.wb. ut:tuwhp.qtl}!: 

[;) 'IJ.w2rn1Jl111hn1.Jl:!Wh1J hknlj1111w!J1lllll qj11n111lj111b !JP!llfJi!lzlinn 

1. PJ1llll{wu "4:nliUJ.mnh gpuwu y + p ~ y + p b.p.hntJJ.il'I! 

huiu:qp.uwhmu t; qwplinp. 11 1mpopJ:ihwl.J. uhpn:q mumtfhwuI1p.ttnt lllJ.l.nmnhJ:i 
1.J.wnmgil.mbpg: 1>"4:8-p. gp.uwh q]l.:p!phphb.g]lw1 qmp.tJ.wbpg hw2tJ.tlh1 t 25 
q]lhhuwm]ll.J.wl.J.wb l[hmtpmu 1.t hhtnlt]Wl q]lhhtfwmp.qwqwh mP,pnt]phb.pnt.tf' s = 

4.8, 6.9, 8.9, 11.0 Cl-~2 1.t -t = 1.5 - 7.0 Cl-~2: UmuigtJ.wb wpI}]ntltphhpJ! mhtu 5-15 
o/o umwmp.um]ll.J.wl[uib. 62tnnt.p]ntlt lt tf}lhlt 10 o/o upumhtfwm]lquiqwb. 62mntp]nth: 

2. ~m$tJ.l:i1 l:; phtnwgtJ.wb !pnmnh]l.g UJ.p.nmnup.h $n:tumugtJ.n11 
plthnuiguwb. qnp.bml[P.gl!' Ku.-g s = 8.9 Cl-l:;'t.{2 1.t -t = 4.0 q.t't.{2 hwtl"Ulp: U1u ~lll$ntug 
l.J.uipltnpi.J.nttl l:; hpwhntJ., np. J.il'lll]l l:; tnwlJlu up.wpdhpnp.th qmhh1 pt Jlab-J:ih 
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hunnntq l::b.hp.q]1.wb.hp]1. m]:i.pntJl~b.hpnuf PQCD-]1. h handbag tfhJ.uwb.]1.qtfb.hp]:i.g np 

uhqb. I:: q]lpwnhLJ1: 
3. q.mb.tJ.hl I:: ]lpwqwb. l!nuuimnb. gptlwb. aji!i>:(>b.phb.g]l.w1 

qmptJ.wopp. uqw1LJ1b.qp. wum]16:wb.g' n-g 0cm = 60-120° wb.li.Jmb.b.b.pp. I}hUJ.pnt.tf: 
UmwgtJ.wa mpIJ:.Jmb.pb.b.pg hb.wp.wtJ.npmpJntb. b.b. mwLJ1u umntqh1m PQCD-P. 
hP,tfb.wqwb. qwb.J.uwmb.umtlg, gum npp. I>lJ:8-]1. ril1!J?!J?hpb.b.gpw1 gp.ulllh qmp.tJ.wop]:i. 
uqb.Jl}i'iiq)l wutn]16:wb.g' n-g UlUqutJ.u I:: 0cm-]l.g 11hmtJ.mump.I::6-}l.: 

· 4. ~Ull:p.tJ.b.1 I:: ppwqwb. Y:nuuimnh gp.tfwh tJ.b.qmnp.mqwb. :t>np.u-
!pmqmnp.g' Rv: 'lb.p2J:ih]lu qwp.lmp.mp]ntbg qw3mhmtl I:: b.pmbmtf, np pnt]l I:: 
mwLJ1u ummqh1 wnw2)lu whqmu I>lJ:8-]l hmtlwp. wnw2 pm2qwo :t>nptf-!l>wqmnp]l 
qw:qw$WP.J!• npJ! $np.O.mu I:: whw1nq]lw Ulb.gqwgllhl !>"15-]1. h Uinwd.qwlJ.Uib. 
qb.qmpnh-UJ.p.Dmnh gp.tlmb UJ:i2li: 

q) Uw11l!lllwl! WJllJJDl.Upb/jph hwljwuwhniwml!/J.: 

2:m2tlJ:i wnb.b.1ntl qp.mm$np.C..P, pwp.qm]YJillUJ!. umwgqwa $np.d.wp.ut]1Ul­
qmb. m'1Jw1b.b.p.g tf2wqtJ.h1 b.h b.p.qm mwp.pb.p. q]l.mwJ.utlphp}.1 (Jlab, Illinois) qn:qu]1g: 
twm Jimp.hnp I:: b.2h1 np. }.lpmp.]lg wb.qw]u m2]uwmn![ h uqqpmb.pnp.b.h mwp.php. 
tfhpnrib.b.p. oqmwqnp.amo qhp.nhp2Jutl qp.mwJ.uuphp.p umwgwa gp.tfUib. qmp.qmapp 
Uip.d"hpb.hp.g hUiugb.qllnttf b.b. tf]1.b.~h 10 % uJ.ulll1hb.p.p umhtfwb.b.b.p.mtf: 
U2Juwmmb.p]l Wp.IJ:.Jntb.pb.b.JlJ! bhp.qmJUigqhl b.b. Utfb.pp.Jim]l :D]lq]lqnuh!.tp.]1 
l:mump.mlJ.ntFJtllb. qnh!l>hpmb.u]lb., q.np.rinuP. :pnum-UJ:i2ml.J.mpb. qnb.!J?b.p.wb.u}.lh b 
Up.wh U-nttf mh:q]l mhhgn:q unfhb.wu3w qnuwpnp.wg}.lnb. hwtfwd"nqntJ.hb.p.]lb.: 

lj .t]lwwwnwgljw& wg/uwwwbpbkpy: 

Umb.b.m]unum]Y]WU ]YhUWJ]l. iJ.b.pwpb.p.Jtlll muiwqp.tJ.ht b.h ~np.u ql:nnwqUib. 
m2]uwmwhp, nJlnb.g gntgwqg pb.]lqma t uhqtfwq]l)l iJ.hp.2mtf: 

fJ) Uwkbw/ununiwmb gwnnlJJ'lw@a: 

Umhb.UijunumpJmb.J! qwqtfqwo I:: b.hp.wont.p]mb.]l.g, 6 qt.Jup.g b 
oqmwqnJlbtJ.wa qp.wqwb.mp]UIU gmgwlj_]l.g, np.]l tfh2 gbI}qp.qtJ.Uia hb. h:qmtfb.b.p. 90 
U12Juwmwb.pb.hJ1J:i '1.p.w: U2Juwmwb.p]1. owtJ.Uil qmqtfmtf t 131 1::2. np.nb.g uh2 
b.hJlwntJ.ma b.b. so b.qwp.: 

U2Juwmwb.p]l pntJ.mb.I}wqmpJmb.g 

Lkpwlm1p1wb rl6phmq]lp.6: b.1.j_Uip.wqp.iJ.wo t QCP-]1 h]:i.tlmb.pb.b.p.J!, h]:i.tfb.miJ.np.i.J.ma 
t qmmUIJliJ.wa qpmw$nJ10.]l lJ.Uip.bnp.mpJntb.g, uiwmqb.]1m91:mf I:: mJltJ.Uio 1'4:5-]l 
hJ1lmtJFl! pwgunnp.n:q mhuwlj_Uib. unrib.11.lb.p)l tfwu]lb.: 
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Unwpjib qzjunuf tfwb.pwtlwug b.qwp.wqp.iJ.wa I:: hmq1n'it]1. (UJ.p.ntnn'it) 
qwnmgtJ.mbpJ!. pwgwmp.tJ.wa t tpuqumqJ:i.tl h ]1.'itlJ.umqpiJ. nb.wqg]:i.w'itb.p)l qb.p.g 
'itmq1nb.p qwnmgiJ.wapg hwuqwbm1m qn]lbg'it]Ywgm.tf, gb.rihmb.mp. 
uiwmq b.Jlwgmu t tnp.tJ.wa 1J.b.p2l:qm qut]lqwguta llnp. unrib.LJ1' GPD !J?nptfuttliqtf]l h 
b.p.ut qpp.wnb.LJ1mp]ut'il mpp.m]p)l tlmu]lb.: 

[;pljpnf1IJ qz]unuf q]lmmp.qtJ.uto t uip.nmn'it]l '1.p.w pp.utqut'it lJntfuimn'it gp.tfwb. 
b.p.hnt]pJ!: 'Lqut]1U1qp.1J.wa b.h I>Y:8-)l hphnlJFl! pwgmmpnq mhullllj_Ulb. tfnqh1'ith]1g, 
tfwub.UltJ.np.utUJ.b.U, p'il'illllp.qtJ.wo b.'it PQCD, handbag, Constituent Qµark unqh1'ilhpg 
b Regge Exchange ub.Juw'it)lqtfg [6, 8, 9, 10]: 

bppnf1IJ qz]unuf b.qmp.lllq]11J.uta b.'it E99-114 q)lmm$np.d.mtf [11] oqmwqnp.atJ.uta 
$np.d.mp.mpmqut'it ump.putiJ.np.nt.tfb.hp.g: 

fclnumu S!h!l>!l>hp.unb.]1 mb.qutb. lutpnputmnp.]lmJ]l qbut])l'il mp.utqutgmg]l~g 
tnmLJ1u I:: 0.8-6.0 q.J::'{ tb.b.p.qput]]l tn]1]lnt]pnttf pmpd.p. ]lb.tnh'it\l]ltJ.ntFJuttfp h 
chutlutb.UlqutLJ1gmp]uttlp t1b.1.J.mp.nUutJ]lb $mb2: t1hqtnp.n'itb.hp.]1 mp.utqmgtlutb. 
hwtlmp. oqmmqnp.atJ.nuf t b.l:mp]lmtlutJJ:lb. qhp.hutqnp.q]l~ Junnn~'itb.p., np.n'itg tfh2 
qp.qniJ.uto $n$n]ulllqutb. t1hqtn]lutqmb. fllll2IDJ! mp.mqmgb.mtl t qhqmp.nb.b.b.p.g: 
<I>b.2]1 UJ.utpmtlhuip.hp.b. th' 2.Sxl0-5 hut]lutphp.mqut'it l::b.hp.qtui]lq 1manqmp1m'il, 1-
190 µA hnuUl'ilp)l met, $b.2P. ::;2so µm lillJ'itUllj_ut'it quiptJ.Ulgp: Ummgqwa $m'it2J! 
nlIJ.lllp.1.j_tJ.mu t hJ1hp $np.O.mJ1wpwqmb. uJlwh'ithp.]l' U, f!, 8: 

<I>np.0.Ulp.Ulp.utqUlb. up.Ulh U-'it (11) ]lp.hb.]lg btp.qm3mgb.mu t 53 tlhmp. 
mp.uttlUlqaniJ. q1mb., np.mtl mh:qmrip.tJ.ma b.'it tp.qm pmp.d.p. lnt.an:qntJitJtlltlp 
ulllq\J.]luutlj_ut'it UUJ.b.qmp.mJhuip.hp., p)lp.mju)l hmtfutqut]lq, $U2Ultnutp. )un:qntJ.mq: 
UUJ.b.1.J.p.ntfhuip.b.p.J! qmp.nqmllnt.tf h'it uimmtJ.b.1 FJ1P.U1J.u)l 2mp.2g h 
hb.wp.uttJ.np.ntJit]ntb hb. tnmLJ1u ~ut$nufhhp. )lp.mqmb.utgb.ht mmp.php. 
qpb.b.umm]l.qmqutb UJ.IDJUmhhhµ-mtf: 

:linmnb.mJ]l.b $nt.b.2 ummhm1nt. hmtfutp. oqmmqnp.aqh1 I:: utp.qh1m1.J.mJ)lb. 
6:mnmqm3ptfutb. hphntJFl!· qhqmp.nhutJ)l'it $'il2)l mn2h. Jit}lp.m]up. qb.'itmp.nb.p.g 17 utf 
mnm2 ripiJ.hl I:: 0.9 tlu hwummp3mup UJ.IJ.b.d.b. FJ1FhIJ.. np.g 11 hwb.I}]lumgb.1 t 
mp.qb.1mqm3]1b. 6:mnwqm3ptfmh UlIJ.PJmp: 

tpuUJ.b.p}l.tfhb.mutt upmh U-J.i. putpd.p. lman:qmJitJWU uuihlJ.mpntfb.mp.b.p)lg 
(Pl U) tfhqg oqmmqn]laqb.1 t hmhwptJ.ma)l UJ.p.nuinhg qpmhgb.1m 'ilUJ.mmwqntJ.: 
UUJ.hqmp.ntfhtn]lp putp.O.p. mb.li.Jmb.m]pb. b )luuinqumi)lb. 1man11mFJntb.g (mhu 
mI]Jmuwq 1) pm]l h'it miJ.hl tfha 6:2mmJit]WUp tJ.hpwqmhq'itb.1 gb.qllnq !J?numb.p. 
t'ittpqp.b.: 
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Ptftqnqum}lb mp.p.m.JJ.ill! 0.3-4.3 q.t-c.JJc 

19-hptfmu mulj]m.ug 4S' 

Ouii.n]l.qmqmu hpqmpm.ra3m.UJ! 23.4 tf 

.fli.f1Jlnt.1um]l.U tmbnIJ.nt.J,U]nt.U{! 2xl0-4 

'1]1.uui hp.up.mu 12.4m/% 

fli.f1Jlm1um]l.u wquh1Jlmwhug ±4.5% 

L.npp.qnuwqwb 1llhlJ.Jmb.m3]l.u 
±28 unwri 

wquhU]mwuup. 

fit.q:qmhw3mg whlj]mhtu]]l.U 
±60 unwri 

wl:iub.U]mwhup 

L.npp.qnb.wqwh wb.IJ.Jntum3p.u 
0.61.fnWI} 

lmonIJnt.raJmh11 
fil.IJ.IJ.UlhWJUl9 whlj]nt.UW]pU 

2.5 UDWI} 
lmbnIJm~1mh11 

lmJUmqwb. hpqwpnt.J,UJUlU 
±5 utf 

· wl:iub.111mwuup 

llitJmumq 1: PI.U-J.1. pbmpmqp.mqmh UJ.mpuuihmphpJ! 

lJ:ntltqmnh3wu gptlwb. lllPil]nt.hpmiI wnw2wgwo :pnmn'ill! qpwugh1m. 
hwtfwp E99-114 q]l.mwip.npO.Uttf oqmwqnpotlht t unt]b. qp.mw$np.d.li hwtfwp 
hw]uwqotlwo ti qwnmgtJ.wo :pnmnb.UlJ}lb uuihlJ.mpmihmpJ.l:: l>mnnhw1]l.u 
utqhqmpntfhmpJ.l: pwri.lJ.wgwo tp 2t11n:q uwqup.upg, tJ.hmn I}tmhl.J.=p.]l.g ti 704 
qwb.Ultlllhng ti_ hqmpwtfwqb.p.uwqw'il 1J.w1np.]l.uhmp.p.g: 

t1tqmpwtlwqu]l.uwqwb lJ.wl.IlpP.tfhmpnttf oqmwqnrotlht t TF-1 mhuwq]l. 
qm1Jlwpt wuiwl.J.]l., npp :pp.qpqwqw'il hwm!J.mra1muuhp.g phJ:lt{Ulcr h'il WIJ.]ntuwq 2-nuI: 

ut.£3 
1.65 

2.5 utl 

1 uu 

llitJm.umq 2: trm1np).1.uhmp:li- pbmpmqp.mqmh UJ.WpmtChmphpJ!: 

fl'il~tqhu tplmt.tl t lllIJ.]ntUUllJ. 2-]l.g, 1J.w1np}ltfhmp ub.qtlhumwtlnp.tJ.wcrmiaJnt.b.J.l: ).<}ntJL 
t mtJ.ht hwub.tt pU1p.d.p tbhpqhm}lq ti 1J.nn1111P.ummlllJ]l.ll 1mon:qnt].UJU1'il: 
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:Jmhm]pb. l}htqphpg um.JU qp.mm$np.O.p. hwtfwp. hhmmpp,ppp. l}~tqp):qi]l.g 
wnmuO.umguh1m, rihmhlJ.umphhp]l. t:p:phqm]l.1jmra1mhuhp'{! hw2tlh1m ti 
qhqmpnh]l.-qwp. owupwphnhtJ.womra1wu wump.O:wug ip.nppwghhtm b.tqwmwlJ.ntl 

b.w]umqotlht h oqmwqnpotJ.h1 hu mi.a m]l.ui]l. mp]l.qhpb.hp.: 

::lnpnPIJ q!]unul phptJ.wo t E99-114 qp.mw$np.0.Ut.tf qwmwptJ.Ulo ~m$mtfhhpp. 
qp.hhtfwm]l.qwqwu m!ipnt.JJ.illlhp]l. h]l.tltnntJ.npnt.tfg: UIJ.Jm.uUllJ. 3-mtf phptJ.wo hu 

autmn: wm mhnn111 . ' 

lJ:]l.uhtfw-
<I>h2P. 4:w1np.!ii.fhmp]l. PlU 8°/p 

PtU O/p(q.t~) 

miilJ.m 
tuhpq]l.wu 

e' 
NN) 

end pt 
E(q.N) D(u) offend 

2A 2.342 12.0 46.0 3S.68/1.SS6 33.97/1.711 

2B 2.342 7.1 56.0 29 .82/1. 779 28.28/l.9Sl 

2C 2.342 S.2 79.0 20.29/2.129 19.14/2.322 

3A 3.481 14.4 31.0 39.08/1.768 37.44/1.928 

3B 3.481 10.0 39.0 32.46/2.142 30.9S/2.332 

3C 3.481 7.9 4S.0 28.54/2.380 27.14/2.586 

3D 3.481 6.2 57.0 22.53/2.7S2 21.36/2.981 

3E 3.481 S.7 6S.O 19.47/2.939 18.43/3.176 

3F 3.481 S.3 7S.O 16.36/2.118 15.47/3.362 

4A 4.620 18.0 22.0 42.58/1. 789 40.97 /1.943 

4B 4.620 16.4 26.0 37.73/2.109 36.17/2.290 

4C 4.620 13.1 30.0 33.6_9/2.407 32.31/2.611 

4D 4.620 10.1 3S.O 29.53/2.741 28.16/2.970 

4E 4.620 7.9 42.0 24.9S/3.137 23.74/3.391 

4F 4.620 6.9 50.0 20.96/3.496 19.90/3.769 

4G 4.620 6.2 57.0 18.21/3.742 ' 17.27/4.025 ' 

4H 4.620 S.6 66.0 lS.38/3.987 14.57/4.278 

SA S.759 18.0 20.0 40.01/2.133 38.47 /2.311 

SB S.7S9 18.0 22.0 37.28/2.354 3S.78/2.550 

SC S.759 14.5 26.0 32.66/2. 772 31.25/3.002 

SD S.759 11.4 30.0 28.91/3.154 27.60/3.410 

SE S.759 9.5 34.0 2S.83/3.494 24.62/3.772 

SF S.7S9 8.8 37.0 23.86/3.722 22.72/4.013 

SG 5.759 8.1 41.0 21.59/3.992 20.54/4.298 

SH S.759 7.0 46.0 19.22/4.280 ------

llitJm.umq 3: E99-l l 4 qJ:imw:qmpAnu.f qmmwptlmb lU1*1it.tChhp:li-. , . 
q}ihhumm]lqwqmh UJ.mJtlmhhhpJ!: 
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Lftbqkpnj1IJ qlfim1.1l hlp.upwq1rtlwb t 1lmpO.wpwpmqmb. unlJmthhp.P, u2ml11.fwh 
tlhpnqhhpg: 

1.m11PilhhhpP, hhuuuqbhp.P, i.J.hpwqwb.qhtfwh hmuwp. oqmmqnpbi.J.ht t 
.PlU-p. tlmqhp.uwqwh t1hi.Ihhmhhp.J! hqmpwqpilll 01ljmp.qwqwh umitt> npg pm11 t 
mwl.lm 'lj_hp.wqwhqhht uwuhP,qhhp.P, qnnp.qp.bwmhhpg pP,pw]u}l. hhm qwllji.J.wb 
hw2i.J.wpquwh hwtlwqwpqnuf: 

:ImmnhmJ!ih pb.mtl tlwuh!ilJ.hhpg qpwhgi.J.t1 th t1hqmpwtlwqh!iuwqwh 
1J.w1np!itlb.1.11pp. tll12ngnq: Y:w1np.!ii.Ih1.11p!i thhp.qhuili'IJ.. tmbn:qmpJnLhg qpmw1}1np0.P, 
J!hpwgpmtl ip.nip.n]utJ.ht t 4.5-11.0 %: 'L2tl_wb ip.nip.njunLpJmb. 1ljUimc:lwn !:; 
hmhajiuwgb.1 nwq!img]lw1]1 Uho pwhwqnLpJmhJ! (tln1.11wlj_npw1ljhu 30 trm1nh), 
npp.u hhpwp.qtJ.ht t qm1nppi.Ih1.11p.g q]l1.11w1}1np.C.p. J!hpwgpnu.f: Y:w1np.]ltlh1.11pp. 
qnnpq}l.b.wuiw3!ib. imbn:qmp3mhg hqw1.111q}l. 1}1n1}1nJump3mh ~ l.J.phi: 

J>pwl.J.whwgqh1 t Unhmh-Y:wp1n tlnqb.1wtJ.npn11.f GEANT-321 bpwqp.pp. 
[12] tl}l.2ngml_: .PlU-}l. tlwqb.}l.uwl.J.wh qhtlth1.11bb.pg unqh1wi.J.npb.1m hwtlwp 
oqmwqnpbtJ.ht t tlwqh]luwl.J.wh :qw2ui}l. 1 uu 1.11wp.wawl.J.wh pw11ntl pwp.mhq 
(uwub.]lqhb.pli hh1.11wqbb.pp. i.J.b.p.wqwhqbhtm c:l2qpuimp]ntbJ! Uhbwghhtm 
h1ljwuiwqn'lj_ tlwqh]luwqwb. qw21.111! pwpmhqp. hwb.qmmhhp]l htp.unuf 
tln1.11w11lpJ.h1 t qbwJhnp.hb.): '1w2ui]l pwp.1.11tqg umwuw1m hwuwp. oqmwqnp.btJ.b.t l:: 
SNAKE hwuwqwp.~w3p.b. bp.wql111E [13): ti11wl.J.wb.wgi.J.wo unrih1wi.J.n11uwb. 
qwpb.npnLp]mb.g 1.J.w1wgt11; b.pwb.nu.f, np. WJU pmJt 1; mtJ.ht gb.mp.h1 h hwuqwb.w1 
wb.wJ]lqp. chuuwb.wq oq1.11wqnp.oqwh qmp.mtlhhp.g: 

Upqh1wl.J.w1]lh llwnwqw]pi.fmb. :pn1.11nb.b.h11]1 hnup]l qb.whmmumb. hwtfwp 
oquiwqnpbtJ.tt th GEANf-321 b. Bremsstrahlung Code [14] hmtfml.J.w11q~w1]1b. b11m­
q11hp"(!: l>pwp.]lg mhqwJu WJU bpmqp.hp]l oq1.11wqnphtlwb. U1lj1lll.flutqh 1; hq ht 
hwtlnqtJ.ht umwg'lj_wo wp.IJ.Jmhphhpp. hmtJ.wu1.11Iimp1wh tfh2: .Pwgp. ]lpwl.J.tllb. 
wp.qh1wqw]]lb. llwnwqnL]ptlmb. :pn1.11nhb.hp]l hnup]lg, hm2tJ.tlJ:l 1; mnb.tJ.ht hlllh 
ptJ.wqP--]lp.mqwh :pmnnhhhpli hnupJ!: "t.J.hp2]1hu qwqi.Ih11; :pnmnhb.hp.]l qmtfwp.w3]1h 
hnup}l. 15 %-]!: 

:bnb.w3]lh IJ:tlljph:p.g umwglj_nuf hb. hhmb.JUll nhwl.J.g]lmb.hp.]lg' 

1) r + p ~ 7i
0 + p ~ r + r + p (1lj}l.nb.b.hp.}l. :pmnnbb.mu), 

2) e + p ~ e + p + r (mpqhtm1J.w3}lb. c:lwnmqmnamtf) , 

3) e + p ~ e + p (wnuM.qwl.J.mh l:thl.J.1.11p.nb.-1ljpnmnb. gp.nuf): 

1) h 2) nhwlj_g]lwht11}l.g wnw2wgwb :pnb.tp)l b.hp.IJ:pmi.fJ! hw2tl]l wnb.t1m 
b.1ljwmwlJ.ntl oqmwqnp.01.J.ht 1; t111J.tfwub.]lqw3]lb. nhwqg]lmb.tpmtf i.fwub.!iqb.hp):l. 
U]l2h qn]nLp]mb. mb.tgn:q lj_]lb.htfwui]lqwqwb. qnpp.h1mg]lwb. (1.11hu b.qwp. 1), 
)1.b.~1ljhu b.wh, l:thlJ.mpwtlwqh!iuwlj_wb. lJ.w1np.)1.Uhuip.mtl qJlwhgtJ.uio i.fwub.]1.qhhp!i 
l;b.hJlq!imJ]l UlljhqmpJ! (mhu hlJ.wJl 2): 
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3) nhwqg]lw3]1g wnw2wgwb qhq1.11p.nhhhp.]l :pnb.J! q]lb.ti.fwtn]ll.J.nptb. wb.pwchub.htl1 
t 1'4:5-]l IJ:hlljpb.Jlpg: 'Ltlwb.m1.11]11lj qhqmpnb.b.b.p.}lg wqwuitJ.htm hwtfwp. 
oqmwqnp.otJ.ht 1; tfmquµu, npJ! 2hqh1 t 1121.J.mh qhqmp.nhb.hppb. h 
hb.w11wi.J.np.mp1mh t 1.11tJ.t1 wnwh&.b.wgub.1 'lj_tp.2P,b.b.hp.}lu: 

1'tr5-l1 qh1ljptpg wnwh&.b.wguh1m hwtlwp q]lp.wmJ.ht t hhmh1w1 
1ljpngb.IJ:mp.wb.' 

op 

4000•-

2000•-

'Lqwp 1 

~~ 
~a~ 

.- backgiound 

tiUI1np.pifhinpnuf qp.UIU.g\.j_Uio UUiuU.pljp 
II li.nt]h U:wuhpljp PLU-pg tJ.hpwqwhqutJ.Uio 
ljnnp.qpuUIUluhp.p lllwpphpmp1mh pUI2tJ.w­
omp1mun: 

20 

10 -Energy depoailed in lho e11lorimeter (MeV) 

'Llj_wp. 2 
tiw1np.ptfhlllp.mtf qpwhgtJ.wo tfwub.plj}l 
l::b.hp.qpwJP. pw2JutJ.womp1mhJ! qUlp.nLu­
uhpp ljpp.wnmupg hhUln: 

1) Oqmmqnphhtml qw1np.}ltlhmp.mtl qpwb.gi.J.wh tfwub.pq]l qnnp.IJ:J:lhmmp. h .PlU­
p.g tl_hp.wqmb.qb.'lj_wo b.nt]b. uwub.!ilJ.P lJ.nnpIJ:]lb.mmP, uiwppb.pnq<t]wb. 
pm2JuqwhnLJitJnLUJ!' qhmhwmtJ.ht t 1lj)mhb.hpl1 mp.nhmtf]lg wnw2mgwb 
:pmnnhb.hp.]l PME= t1hqmpnb.b.hp.]l wp.qh1wlJ.m3]lb. c:lwnwqw]pi.fmb. 
hh1.11b.wb.pntJ. wnw2wgwo :pn1.11nb.b.hp.p pp.'lj_g qb.whwuitJ.ht t, oq1.11uiqnpbh1ntJ. 
l.J.w1np.)ltfhuip.mu qpwb.g'lj_wo tlwub.)11.J.b.b.p.]l tb.hpqpwJ!i pw2JutJ.womp1mb.J!. 
mhu b.lj_. 2: 

2) 1'4:5-p. :qh1ljphp]l pp.'lj_g umwb.w1m bwtlwp 'lj_hp.J! qb.whwmtJ.wo IJ:h1ljphp)1. 
pwb.wqg hwb.tJ.ht 1; IJ:h1ljph11]1 gb.qhwb.mp. ptl]lg: 

1'"4:5-]l :qp.:p:phJlhb.g}l.w1 gpumb. l.J.mptl_whpJ! hw2tltlt1 t httnhJUll 
pwb.wO.lmtl_' 

dCJ" 7i NRCS 
-=-2 , 
dt Er N/lO.r.N/7vT77TR 
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npuih:q' 

• NRcs - .PtrB qhurpb.p.p J.itptJ.h t, npnhp uuiwgtJ.ht b.h :pnhm3}1.h qhurphp.g 

hlllhhtmg hhuin: 

• Er' - gp.tJ.lllb :pnmnhp thb.p.qpuih t: 

• Nr - ulJ.CJFhuiljwh :pnmnuhhp.p J.itlitlb t: 

• LlQr, - gp.tJ.wb :pnmnuhhp.p tfwp.tfbuiJph ruhJumhh t: 

• Np = pNAL/argel -tf!iwtJ.np. tfwljhp.b.unttf q111htJ.n11 urp.numhhhp.!i J.itptlh t: 

• 17Dr - qp.whgn11 tthlJ.mp.nhpqmJ!i tfhnJllll duttfmbmqh t: 

• 'flTR - urp.nmnhhhp.p hhuiwqbhp.!i lj_hp.ruqmhqhtfU!u t:phqm!itJ.ntp]mhh t: 

q/;gbpnPIJ qJ]unul hhpqw3mgtJ.mb h phbwp.q"tJ.wb hh qp1.11wip.np.&.mtf u1.11Ulglj_wb 
Wp.rlJillUJ!Ub.p.g: 

f>p.wljlllh trntfurmnh gp.tfwh ljtnp.tJ.wbpg hw2"tJ.tJ.ht ts= 4.8 - 11.0 q.l:;"<P h 
-t= 1.6 - 6.5 q.t;"<l,2 qphhtfwtn!ilJ.wqwh tnpp.ntJlamtf [16,17]: t.qwp 4-mtf 
hhp.qw3wglj_wb hh :qp.:p:ptp.hugJi.wt gp.tfwh qtnp.tJ.wbpp wp.lJ.Jnthphhp.g s = 6.9, 8.9, 
11.0 q.t;'4,2 wp.cthphh-p.!i hmtfmp.: 1'4:8-p :qp.:p:php.b.hgJi.mt gp.tfwu quip.tJ.wbp}l. hwtfmp. 
utnmgtlwb WJ.1.1J.Jmhphb.pg, pu~urhu gmm t tnp.lj_wb hq. 4-mtf, quihlj_mtf b.h 
hmtfw&.w1hmia3wh tfh2 handbag tfb.}uwhpqtf}l. tlp.m hptfhtJ.wb qwh}uwuihumtfb.hpp 
hhtn 4tp.2pupu whnp.n2mia3mhhhpp tnpp.nt]ptnttf: 

'l),hp.uimp.pwm}l.tl QCD-p wtfhhuiqmphnp. qwb.Iumtnhumtfh l:; gp.tfwb. 
qmp.tlwbp}l. ulJ.hJt!ihq}l. qn]IllJit]ntbg, gum npp f>Y:B-p 11P.N>hp.hhgJi.wl gp.tfwb. 
quip."tJ.wbpg ljrup.ht!i t hl.J.rup.ruqp.h1 hhtnh]llll pruhruc:\.lm"tJ.' 

du_ f(OCM) 
di- s" 

np.1.11h11 n-g gp.tfruh quip.tJ.wbpp ulj hJt!ihq!i ruutnpO:wuh t: Cum fiwlJ.Jm2q}l.hp 
hru2tJ.rup.ljhhp.p, n-g UJ.b.mp t ljw}utJ.wb LJihp qwhqtlrubp. ljhb.mp.nh}l. hw2tJ.rup.ljtfrub. 
hwtfwqwp.qnuf gp.tJ.wb :pnuinup. wh!J.Jmhpg: 
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t.qwp 7: KL1-]1 hwtfw11 mnwgtJ.wb w11l}]ntb.pb.t11l! 
hwtfttfwuuJ.wb tu mtuwl.J.wb. mw11pt11 tfm.ntgmtfb.tp.]1 
tJ.p.w h]ltfb.tJ.wb hw2tJ.w111.J.ut11}1 hhm. ASY-h h COZ-}lb. 
t11qmub. q_ h}ltfb.tlwo tb. PQCD-p tJ.p.w, CQM[8): '4'.np.'(!. np'(! 
h2tJ.wo 1; KN-mJ., hwhqpu111b.mtf 1; lJ:1t]lb.-t.p2]1hp 
wu]ltftmppwb. l.J.wnmgtJ.woppg qmp.l.J. uip.nmnhp hwtfwp: 

:tih~UJ.l:i.U l.J.wptJ.ll 1; uituhtt "t,lj_. 7-]lg, PQCD-]1 tJ.p.w hptfb.tJ.wo tfnqt1htpp{COZ, ASY) 
qwh}uwqm2wl.J.mtfb.tp.'(! hwqwumtf tu qpmwl}l.np.&.pg umwgtJ.wb wp.l}]ntb.pp htm: 
1.wl.f'(!b.l.J.nttu]ntb. qw CQM h fiw2t]1 tfnqtJ.ll tl!1w h]ltfb.tlwb hw2tlwp.qb.tpp hh111: 
UmmgtJ.wb wp.l}]mb.pb.'(! qwphnJl 1; b.pwb.ntJ., np. WJb. hpub.wtlnp.u1111 tu 
hwil111wtnmu 1; handbag ut}uwh[l.qtf}l qnu).lb.wb.mntJ.a]nLU'(!, pwb.p np tj_tp.2pu)m 
tl!1w hptfb.tJ.wo hw2tJ.wp.qb.t11l! u}uw1b.hp).1 uwhl.fwb.utpmu hwul!ul.J.hnuf tu 
qp111wl}l.np0..]1g u111wgtJ.wb wpI}]ntb.pb.hp]l hh111: 

bqpwljwgnipJnLbblip 

1) 'lp:J.>!l>b.ptbg}l.w1 gpuwb qmpiJ.wbp: E99-l 14 q]1111wl}l.np&.'(! ~wl}l.t11: :til:J:8-]1 
qM>:Ptpli.b.gJ.iw1 gpuwb. l.J.11111tJ.wbp'(! s = 4.8, 6.9, 8.9, 11.0 q.1;'{2 h -t = 1.5 -
7.0 q.1:'{2 q).lb.tuw111pqwqwb. 111]1.pntJ[umu: U111wgtJ.wo wpI}JntUpb.tp.'(! 
mb.tb. 5-15 % u1.J1w1.J1).lu1.J1]1lj_wqwb. h 10 % u]lu1.J1tuwui]lqwqwb. 
621.llnttu]ntb.: 'lp:p:ptptb.gP,tut l.J.ID!ltJ.wbp]l wp.l}]ntUphtJll! hwul!b.l.J.b.mtf tu 
handbag tfm1tJ.ll qwb.}uwqnL2wl.J.muutp]1 htui U]lb.~h 20 % 62uimia1wtfp: 
'{tp.2P,b.u 2wui qwphnp. tupI}]ntb.p 1:. pwb.]1 np :til:J:8-]1 hwtfwp. qn1miuimu 
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mb.tgilll PQCD-J.1 l.J.wb.}uwqm2wqmub.t11l! wtftb.wpJ.l~l! up. qwpq 
uiwµptp.tJ.mtf tu u111wgtJ.wb wp.l}]ntb.pb.b.p.]lg: U1u wp.I}]m.hp'(! 
upwpctb.pnp.b.b. tuntJt 1; uiwJ.llu U].b.qtl_. np. handbag-'(! hmuq]lu111b.m.u 1; 
qntflib.wb.l.ll tft}uwb.pqtf ).lp.wqwu l:J:nuuiuinb. gp.uwb. hwtfwp.: 

2) 'ltqmnJlwqmb :pnp.u :pwqmnJl Rv: :tip.wq111b. l:J:nuuimnb. gp.uwb. huiuwp. 
:j>np.u-:pwqmnpp qwqwl}l.wp.]1 wnw2 pw2mtf'(! huib.11]1uwb.nu.f 1: 
tb.1b.l.J.uip.nb.-uip.n1.J1nb. wnw&.qwqwb. gpmtfb.tp.]1 htm wuw1nqpw1]1 
uinw2]1b. l}l.np.O..'[!: 'ltqIDnp.wqwu :pnpu :pwquinp. Rv-p. hwuwp. mnwgtJ.wb 
Wp.I}]ntb.pb.tp.p pwtJ.wl.J.wb. 1wtJ. hwtfp,b.l.J.mup, mtuwqwb. 
l.J.wb.}uwqm2wl.J.mtfb.tp.]1 hb.ui uquwb s = 11.0 q.1:'{2-mg: U1u uip.I}]m.hp'(! 
qwb.}uUlI}PJWL 1; hwb.q).luwb.mu ht1.J1wqw q]lIDwl}l.npO..tp.]1 hwuwp., np.nb.p 
lj_ppwqnµotj_b.u wtj_tJ.ll l.ftb S -p.}l. qb.U].Plll.1.f' Ul.llm.qt1m Pl:J:8-p hwl.ftup 
:j>npu-:PwlJ.IDnp]l qn]IllJUJWb. h).luiniatqg, h WJIIUJ.P.uml wtfpwuihqt1m 
tlhp2}lu}lu ]lJlmtJ.wg}l.nL}UJntb.g: 

3) 8puwb qmpil_wopp uqtJJ.llb.q}l wum).16'.tub]!: 1'1:J:8-}l gµtfwb. lJ.uip.tJ.wbpp 
uqtnJiuq]l qnJnLJUJmb.g' n = 6, PQCD-}l wtftuwh}ltfb.wpwp 
l.pub.}uwqm2wlJ.mtfb.tp]lg utqb. l;: UqtJJ.llb.q qwb.}uwqmzwqtJ.mtf 1: b.wh 
handbag Ub.}uwb.]lqtfp tJ.p.m h}l.tfb.tlwb hw2il_wp.l.J.b.b.p.J!, fWJ9 P. 
mwppb.p.mia1mb. PQCD-p., mJh qwh}uwqmzwl.J.mu t uqt1J.llb.qp. 
wu1.J1p6'.wb.]1' n-p. qw}utJ.uiomiaJmb. qwuqil_wo]l qtb.IDnµb.]1 wb.IJ.Jmb.}l.g' 
0cM-pg: Unljb. qp.uiwl}l.np&.pg u1.J1wgtJ.wb wp.l}]ntb.pb.tpg mwJ.llu tu 
ul.J.b.JJ.llb.q]l wuui}l.6'.wb., npg um.nwtJ.npwuib.u hwtJ.wump 1; 8-p h WJUU].puntl 
w hwtfgb.qb.mu PQCD-p. qwh}uwqnLzuiqwb wp.db.p]l hb.1.J1: UJb. wtj_tJ.ll 
tfnui t handbag ut}uwb.pqtfp h]luwb. tl!1w wp.tJ.1110 qwb.}uwqnt2w1J.uwb. 
hb.ui: 

4) Phtmugl.fwb l}l.n}u111bgu111b qnpbwqpg KL1: PhtnwgtJ.wb :pnuinb.pg 
UJ.p.nmnhP,h l}l.n}uwltgtJ.Illl phhnwguwh qnp.bwq]lgg ~1111}l.tJ.t11; s = 8.9 q.1;'{2 

h -t = 4.0 q.1;'{2 qb.U].pntl.f: Sb.uwqmb unqt1htp.g KL1-J.1 hwump 
l.J.wh}uwqm2wl.J.mu tlt u).lwhqwl.fw]hnpb.lt hwqwuwqwlt UlJ1I}]Ilthputp.: 
U]u hwhqwuwhp'(! JUillJl 1; l.llwJ.llu tf).lmp.ctb.pnphh np.n2t1_, JUb. uib.uwqwu 
ub.}uwhP,qtfllhJlP.9 np. tfb.l.J.h 1; 6]121.J1: U1.J1111gtJ.wb tup.I}Jmb.pJ! wnmb.g np.hl; 
wunpn2mp1wh hwup,hqumu t handbag uh}uwhpqtf}l tJ.p.w h]lill.i.il_mb 
hwztJ.wp.lJ.hhp.J.1 hhID: 

'llp.mnnh).1 tl!1w ]111wqwh lJ:nuuiuinh gpuwb. quiptlwbp]l h :j>mnnh).lg 
uip.nuinb.pb l}l.n}uwhgtfwh qnjlbwqg).1 wp.I].Jnthpuhp'(! hwuuimmmu hb handbag 
Ub.}uwhpqup. qnu]lhwbmmiuJntb.J:!, np.J:! hzwbmqmu 1: n11 pjlwqmb lJ:nuuiIDnh 
gptfwh ctwtfwbwlJ. UljlUlWp).lb !pmnnhhb.p'(! $n}uwqqnLU th U].p.nmnhp tfpwj'h tf{l. 
ptJ.wplJ.]1 hb.m: 
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Pe3toMe 

.Lluccepmauuff nocsmueHa uccAe.11osaHut0 ffBl\eHUff peaJ\bHoro 
KoMnmoHoscKoro pacceffHUff u nposepKu meopuu, npemeH.ayiow.eu Ha ee 
o6~ffCH6HUe. ' 

.Ll uccepmauuff HalluHaemCfl sse.aeHueM, r .ae o6ocHosaHa 
aKmyaAbHocmb meMbJ, Kpyr 3a.11all, KomopblM nocBffW.eHa .auccepmauuR. 

B nepsou rl\ase .aemaAbHO onucaHo cmpoeHue HYKl\OHa, o6bffcHaHa 
POl\b UHKl\I03UBHblX u 3KCKl\I03UBHblX peaKUUU B npouecce nOHUMaHUff .cmpoeHUff 
HYKJ\OHa, .aaHO o6w.ee npe.acmasl\eHue He.aaBHO pa3BUmou HOBOU MO.ll61\U­
cpopMal\U3Ma o6w.ero pacnpe.llel\eHUff napmoHOB u paMKax ee npuMeHUMocmu. 

Bo smopou rAase paccMompeHo ffBl\eHue peal\bHoro KOMnmoHoscKoro 
pacceffHUff (PKP) Ha npomoHe. OnucaHbl meopemul.lecKue M0.1161\U, 
onucb1saiow.ue ffBl\eHue PKP, s l.lacmHocmu, paccMOmpeHbl nKX.Ll, handbag, 
Constituent Quark MO.llel\u u MexaHU3M Regge Exchange (6, 7, 8, 9]. 

B mpembeu rl\aBe onucaHbl 3KcnepuMeHmal\bHUe npu6opb1, 
ucnol\b30BaHHb1e e 3KcnepuMeHme E99-114 [10] npose.lleHHoroo B Aa6opamopuu 
uMeHu ToMaca .LllKecpepcoHa. 

AuHeUHblU ycKopumel\b Aa6opamopuu UMeHu ToMaca .Ll.JKecpepcoHa 
.llaem 31\eKempoHHblU nyllOK BblCOKOU UHmeHCUBHOCmu u BpeMeHHOU 
pa3peWUMOCmU C 3Heprue(J 0.8-6.0 reB. .Lll\ff ycKopeHUff 3AeKmpOHOB 
ucnol\b3YJOmcff cynepnpoBO.llffW.Ue Heo6uesb1e nol\ocmu, s KomopblX 
UH.llYL\UPOBaHHOe nepeMeHHOe 31\eKmpulleCKOe noJ\e ycKOpffem 3J\eKmpOHbl. 
napaMempbl nyllKa - omHOCUmel\bHaff 3HepremUl.ICKaff pa3p6WUMOCmb 2.5xl0"5, 
cuAa moKa 1-190 µA, nonepel.IHblU pa3pe3 nyllKa ~250 µm. 

.Lll\ff noAylleHUff cpomoHHoro nyl.IKa ucnol\b30Bal\OCb ffBl\eHue 
mopM03HOro U31\Uyl.leHUff: nepe.11 3J\eKmpoHHblM nyllKOM, Ha paccmoffHUU 17 .CM 
cmasumcff l\Ucm mol\W.UHou 0.9 MM, KomopblU u ffBl\ffemcff ucmol.IHUKOM 
mopM03HOro U31\Yll6HUR. 

B 3KcnepuMeHme E99-l 14 O.llUH U3 cneKmpoMempoe Bb1c0Koro 
pa3peweHuff 3KcnepuMeHmal\bHoro 3al\a A, ucnOl\b30BaH .lll\ff perucmpauuu 
npomoHa om.llallu. .Ll.M perucmpauuu pacceffHHoro cpomoHa ucnol\b30Bal\Cff 
cpomoHHblU cneKmpoMemp cnpoeKmupoeaHHblU u cKoHcmpyuposaHHblU .lll\ff 
3moro 3KcnepuMeHma. 

B l.lemsepmou rl\ase npuse.aeHo o6ocHosaHue ucnO/\b30BaHUff 
KUHeMamullecKux o6Aacmeu npose.lleHHblX U3MepeHuu s 3KcnepuMel-!me E99-
114. B ma6AUL\e 3 npuse.lleHbl amu o6Aacmu. 

B nffmou rAase onucaH Memo.ll o6pa6omKu 3KcnepuMeHmal\bHblX 
.aaHHblX. 

.Lll\ff eoccmaHOBl\eHUff mpaeKmopuu npomoHa ucnOl\b3yemcff 
onmul.lecKaff MO.lleJ\b onucaHUff MarHumHoro 31\eMeHma CB4 (cneKmpoMemp c 
BblCOKot'.I 4yscmsumeAbHocmb10), KomopblU no3sol\ffem soccmaHaBl\UBamb 
Koop.lluHambl llacmuu s cucmeMe omcl.lema, CBff3aHHou c MuweHblO. .Ll.Aff 
perucmpauuu cpomoHOB ucnOl\b3yemcff 31\eKmpoMarnumHblU KaAopuMemp. 

B wecmou rl\aBe npuse.aeHbl u o6cyJK.aeHbl noAyl.leHHble B 
3KcnepuMeHme pe3yJ\bmamb1. 

19 



Ce1.1eHue pea/\bHoro KoMnmoHoBcKoro pacceRHUR pacc1.1umaHo B 
KUHeMamu1.1ecKOU 061\acmu s=4.8-11.0 re82 u -/=1.6-6.5 reB. Pe3y/\bmambl, 
noAyl.feHHble .ll/\R .liucpepeHuua/\bHoro cel.feHUll [16,17], Haxo.aiimcii B cor/\acuu c 
meopemul.feCKUMU pac1.1emaMU, OCHOBaHHblMU Ha MexaHU3Me handbag. 

Hau6o/\ee Ba>KHblM npe.acKa3aHUeM nepmyp6amuBHou KX.ll. RB/\RemcR 
cymecmsosaHue cKeU/\UHra ce1.1eHUR paccellHUR, corAacHo KomopoMy 
.aucpcpepeHuua/\bHoe ce1.1eHue pacce11HuR PKP 3a.aaemcR cAe.ayiouteu 
cpopMy /\OU: 

du f(BcM) -=---
dt s" 

r.ae n cmeneHb cKeU/\UHra ce1.1eHUR pacce!IHUR. no pacLlemaM Pa.aiowKuHa, n 
.llO/\)l(eH 3asucemb om yrAa pacceRHHoro cpomoHa s cucmeMe noKoR ueHmpa 
Mace. no/\yl.leHHoe 3Hal.feHue .ll/\R cmeneHu cKeuAuHra He cosna.aaem c 
npe.acKa3aHUeM nKX.ll. n = 6, OHO npu6/\U3Ume/\bHO paBHO 8-u u 601\ee 611u3KO K 
npe.aCKa3aHUIO Pa.alOWKUHa, OCHOBaHHOMY Ha MexaHU3Me handbag. 

npoBe.aeHHble Ha OCHOBe MeXaHU3Ma handbag pacl.lembl, OCHOBblBaRCb 
Ha npe.acmaB/\eHuu 06 o6o6uteHHOM pacnpe.ae/\eHuu napmoHOB, onucb1Baio11.1ero 
e.auHHYIO cmpyKmypy npomoHa, no3BO/\RIOm cpaKmopu3uposamb cel.feHue 
pacceRHUR PKP, KaK npou3se.aeHue ce1.1eHUll pacceRHUR KAeuH-HuwuHa u 
o6'beKma muna cpopM-c:t>aKmopa 

da' _ da' r,. Rz z), - -- L/r ,.+(1-f,.)RA 
dt RCS dt KN 

r.ae Rvu RA Ha3blBaiomcR seKmopHblMU u aKCUaJ\bHblMU cpopM-cpaKmopaMu PKP. 
lllcnO/\b3YR mom cpaKm, Limo BK/\a.ll RA HULlmOJKHO Mal\, 6bl/\O BblLIUC/\eHO 
3HalleHue Rv. noc/\e.aHuu cosne;1.aaem c npe.acKa3aHUReM ocHoBaHHblM Ha 
handbag MexaHU3Me. Cosna.aeHue oco6eHHo BblpaJKeHo Hal.luHaR c s=11 reB2. 

KoacpcpuuueHm n0Mpu3au.uu, nepe.aaHHblU npomoHl' 
OO/\llpU30BaHHblM cpomoHOM, 6bl/\ U3MepeH ,ll/\ll S = 8.9 reB2 U -t = 4.0 reB . 
noAylleHHblu pe3yAbmam 6e3 KaKou Au6o Heonpe.ae/\eHHocmu cosna.aaem c 
pacl!emaMU OCHOBaHHblMU Ha MexaHU3Me handbag. 

Pe3yAbmamb1 U3MepeHUR ce1.1eHw1 pea/\bHoro KoMnmoHoBcKoro 
pacceRHUR Ha npomoHe u KoacpcpuuueHm noMpu3auuu, nepe.aaHHblu npomoHy 
noARpu3oBaHHblM cpomoHoM, no.amsep>K.aaiom .llOMUHaHmHocmb handbag 
MexaHU3Ma, meM caMblM npe.ll/\araR, 1.1mo BO BpeMR pea/\bHOro KOMnmOHOBCKoro 
pacceRHUff BHeWHUe cpomOHbl B38UMO.lleucmsyiom mO/\bKO c 0.llHUM KBapKOM. (fF'J 
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