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U2J.uuim111b.l}b uJulbmbni.p pbnt.itlJ.lQ..b,im 

U2]uwmwl1pg 11tjp.ptj_mo l; hml}Jlnl1J.i.qmgJ.i.mJJ.i. u11mgtuJ.i. munJ.i.UhmuJ:i.p.mJ_UJU111g, 
]unp.g nL umwd.quiqw.11 qhqU1p.no11tfwl1 llJp.ngtuhtp.mu, mwp.ptp. tfJ.i.2mquiJJ.i.l1 
tf]12wtJ.w3p.tp.mtf: Uui11p.uitfwul1 mumu11wuJ.i.p.'1_uio I:: u]12mqui3]1.l1 iunqwguuil1 
l;:fitqmg' pwquw.Lwi.p. q]111huwU1]1qwqw11 IJ:J.i.Ulwp.qtfwtfp: 

Ia-t.umJb mp.qb.mllmbnt.JitJnt.hD 

Z,wqp.n11Uljj111 twtp.J.i. nLUntUl1tUUj1]_1.nLJU]nLl1g h l}]_l.Wl1g tj_p.w u]12mqwjJ.i.l1 tfP.2ui­
lj_WJ]_l.]1 wqqhgnt]U]Wl1 IJ:J.l.Ulwpqmtfg qmp.hnp. l12wl1wqmiu1ni.l1 ml1]1 hw11p.nh]1 
wnw2wgtfwl1 UJ.pnghuJ.i. qwtf hw11p.nl1J.i.qwg]1w3J.i. htuiwqmnmJ_UJWl1 qnp.bmtf: 
'LJmpJ.i. qwnmgtj_wopp tfwu]1l1 p1111uip.qmu11tp.g ml1th huiquipuiu3uiql1tp.]1 UJ.U1tn­
tfntJ_U]ntl1 11 upui]l1 wl1gmo l}Wp.p. q huhp]ll1, wp.mquigm.gLm]p.h uili.]ul1]1qui]]1 qmp.­
qwgtfmtf p UJ.WJUWl1w4_np4_wb, uqpqp l}ptj_tg ]unpg nL uinui&quiqm11 q]lUlwi{lnpd.t.­
pp.11, npn11p hhwpwtj_np.nt]U]ntl1 mtj_tg]111 iuwtP-w11ghLm uwmhp.J:i.w1]1 ]unp.php.g 11 
l}]lUluip.qhLnL uiJl1U1hl} mtllJ.l. m11tgl1IJ. UJ.p.nghul1hp.g: Y:mmwqlj_wo $np.d.wpmp.ui­
qw11 mi.lJwL11hp.g ip.wumtgp.1111]nLJ.UP. ip.npp.wqnt]l1 qwnmgtj_wopui3p.l1 tf]lmtl_np.htp.p.' 
p'1_wp.p11tp.p., qnJnLJ.UJml1g h ]ul1l}P.P. wnw2wgw4_ UJ.mp.qtlm w1l1 Uh]uw11p.qUllhp.g, 
np.n11gnlj_ ptj_wp.p11tp.1! quip.nq li.11 h bl1mu th hui11p.nl1hhp.: U1mu qlllJ.tf]lg 
t£P.2mqm3p.l1 u]12ui1J.w3pp. wqqhgntJ_UJm'U l}]ltnwp.qmug huil}p.nl1].l.qwg]:i.w3p. UJ.p.nghup 
tj_p.ui w3h pwl1wl.J.111 l;, np.g hl1uip.uitj_np.nt]UJUILl1 I:: muilJ:lu tfuil1puiuwul1 mumtfllui­
u]lp.hLnt hmqp.n11]1 uinui2uiguwl1 UJ.p.ngtug' 2uiU1 ¢.npp. muipuiouichnuuil1uiqui3p.l1 
tfuiu2mwphhp.nt.tf: Z.wl}p.nl1p. uinw2uiguwl1 uip.ngtup. tj_p.w uP.2mlJ.w3]lh tf]l2ui'1_m3p]:i. 
wqqtgmiu3wl1 tf]lwLwip. qp.htuwmp.quiquil1 qp.Ulwp.qmtfl!, p.pwqwhuigtj_mo 
HERMES h JLAB qp.mwi{lnp.d.hp.mu, lj_tp. hwhhg np.n2 hli.Ulwpppp.p. tfm11p.w­
uwuhtp., np.nl1p qw11P.P m11tp.11 wlj_li.Jll uuihp.uiqp.qp.m mumul1wu]1p.ntJ.UJU1l1, p.b.Lg 
h11uip.wlj_np. l::p. p.p.uiqui11wgl1tL tp.hnt]]U]l pwqtfwLwi.p. q]lhhuuimp.quiqwh qp.mmp.q­
tfmup, np.11 q h ]1.p.wqwhwgtJ.hL l; m3u m2]uwmwhpmu: Z.uil)Jlllh]l uinw2wguml1 hw­
uwp. wupn112wqwl1 mtuntJ_U]W.11 pwgmqmJnLJ_U]ntl1g, uwqui]h, hhmpwtj_npntJ_U]ntl1 
W. mw.Jllu hwuwqp.hlm mhuwqw.11 qwl1]uwmhumtf11tp.]! ¢.np.&wpwpuiqwl11lli.lJwt 
11tp.]111: U3u UJ.WJtfwl111tp.mu wnw2 pwztJ.1110 uli.]uwl1]1qtfllhp.g qpmtf th tf]luiJl1 
:pthntfthn1nqp.uiqwl1 p'hnLJ].il': i.hmllwpwp, ghl}hw11p.wqwl1 uihunt.p]nth qwnm­
ghLnt ilwl1wUJ.uiph]1h, tfill}hLWJJ.111 quil1]uwm,humu11tp.p. ummqnLul!, ¢.npd.wpmp.w­
qmh mi.lJwLhhp.J:i. hhm hwtfhtfwUlnLJUJWl1 tl]12ngn4_, mhp npn2P.L l12whwqmp3ml1: 

U.2}u.mtnmh12b hm.mmmJm 

U2]umtnuihpp. l1UJ.Wtnwql1 l::p. HERMES ajitp.uii{lnp.d.J.12J.l.2Whwq11hp.mtf mumtfllw­
u]lp.hl hwl)Jllll1w3p.l1 twtp.g, umwgtJ.mh- ; mwp.ptp. tf]l2mqm3p.l1 J.UP.p.m]uhtp.]1.g, 
pwquwLmip. q]111hummp.qwqwl1 mp.p.nLJJ.Utlhp.mtf: UJIJ: hUJ.wmwqnlj_ UJ.limp l::p. 
l}]lmwp.JihL hwl)Jlllhw3]1.l1 hwtp.g umwgt.{wa ]unp.g nL umwd.qwqwh ptj_wq]1-
]111qumq]11j_ UJ.p.ngtu11hp.]1g, oquimqnp.bl:i.Lnll uiwp.php. tf]l2m'IJ.w1P.l1 J.Upp.m]u11hp.: 
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U3luuhhmh, utmugtJ.wb l:i'[php]1 tlJlm UJ.htnp 1:p. qwtnwpht n111:qnuihtp.' UJ.UIJUW­
hmtJ.np.tJ.mb hmxumhhhp.]1 qh:qa b.n11huiqmhwgtfmh hphntJ]ilhhpntJ.: L.ui11Jlnhm1]1h 
lqphp]l huiuwp UJ.htnp l:;p uuimhuit puiquwq}m1p1mhhhp, w1u]lhph, ]unpJ! nL 
tunmAqmqmb.nphh gptJ.ma l::tb.lJ.mpnhhhpp qmu uinq]1mpnhhhp]l tlJlw hnptfw­
tJ.nptJ.wa hw11p.nhw3]1h hJ12hp.: U1hnthhmli, hw11p.nhw3)1h pmqumqpnt]O")nthhhp.]! 
UJ.b.tnp 1:p. 11]1um1pqb.1 qp.qhwqp huipmphpmp3mhhb.p.p mhupntJ., ummgtJ.ma 
mwp.php. up2n1qw1]1h pppm]uhhp]lg h 11h3mpnhwJ]1h ppp.w]up.g, pwqtfwLwtJ.1. 
q]lhhummpqmqwh m]1pm3phhp.mu: 

trppwnUIJuuh h2UihmJimrun1hD 

'1.hp.n.h]l2JWl qp.quihq]1 hmpmphpntp]mhhhp.]1 11Jimmp.qnufl! hhmJlwtJ.npm]O]nth l:; 
mwJ.P.u UJ.mmqb.pmgmu qmqtfh1m hm11p.nh)1 mnui2uigtfwh UJ.pll{Jl,u}1 tlJlm 
up2n1qw1}lh u}l2mtJ.w3p.]1 uiq11hgn1p1uih tfuiu]:i.u: UtnUigtJ.mb tntlJwthLp.11 l.jmpn:q b.h 
oqmwqnpbtJ.ht hUII}p.nb.)1 UlDUl2U19UUlh UJ.pnghup hwtfuip. !pb.untfLhnp1q}1wl.J.mh 
tfn11b.1ub.p.)1 umh:qbuwu, ]1.hLUJ.hu uuih Uinqm un11h1hhp)1 umn1qtfwh lm1mu1wqntJ.: 
bp.hnt])O"}l pwqtfUILwtJ.1. l.J.]1.hb.tfUitnpqwqmu 31)1uiwpqnttf'[! hhw1mn!npnt]O]nt'll. l:; 
guo .. b.nhnuf wnwtJ.ht uUiupmtfmuh 1}]1.mUipqh1m UJ.1.2mqm1}lh U:}1~1mlmJJ1}1 wq31b.­
gnt)ilJnt'll.]! hm11Jlnb.)1qmgpm3)1 UJ.p.nghup tJ.pm' hhmpuitJ.nJ1}1hu lnlwqwqnyhp 
hmughhtntJ. l.j]1hhtfmtnpqmqmu tfhbntpJmhuhp]1. UJ.1.2h mnqw 1!m)ulpu)utJ.mamp­
]nthhhp.)1wq11b.gmp3mug11]1mmpqtJ.n:q tfhamia1mh tJ.uippmqbph: 

q,hmtnJuub ~Jnthl); 

fitumtfhmupptJ.ht b.h UJ.pnhm1]1h, qmnhm]ph h uipnmnh-whu1jm11mmnhm1)1h 
pmqtfmqpn1ra-1n1hhhpg, umwgtJ.ma u1111pphp u]12mqui]ph ]O"}l]lw]ubl.pj1u, mwpphp 
q]lhhtfmmpqwqmu m]1pnt]pthhp.mtf: l:J:mmuiptJ.ht hu n111qnttflihp 111m1uwuuitJ.np­
tJ.mb HERMES UUJ.hqtnpntfhmp}l. wq11hgntpt]U1Up h hlllxumuub.11}1 ljl111h hnt]UUllJUl­
UUlgUUlU hp.hntJ]OllhpntJ.: 
Untu2)1h IDhqtutf I}]lmtup.qtJ.ht b.u hwqp.nuw1}1.u pmqU:tuqpntiaJmhuhp)1 }'U1qtfw1tutJ.1. 
htuptuphpnt]O"Jnthhhpg, umtugtJ.ma hhnhw1}1.h, l.jppUJ.tnnhtuJ}l.h h puLunhtuJ}l.h 
]O']lptu]uhhp)ig, lJ.1.gpwtJ.nptJ.wa ui}l.nhuhp}1, 1.jwnhhhp}l. lI UJ.Jlillllnhhhpp· mbm}1uipn­
uinhhhp]l htutfuip: 

'111112J.11Yluibn1rumh ub.p.qmJU191l,nn_ mWlJmhpbhl).u 

L.tu31pnhw1]1h pmqumq]lmpJmhhhp.]!, n111:qtJ.ma hwqpnhhhp.}1. qhIJ.a 1.myhwqwhtug­
tlwh hpliny]Ohhp.]1g h uuihl.J.mp.ntfhmp.]1. "[!hqmpu1mhmqnt]il'Jtutlp n1 qp.tuhg]11bhpp 
1man:qmhtu'IJ.ntJO'JUitfp UJ.WJtftuutu1l_nptJ.wa l:;!phqmhhp.]1g: 
.PtuqtfwLmtJ.1. UJ.1.2mqm3J.ih pnqmgtlwu t:phqtn]l hwtfwp mtlJw1btp.' J.P.gptutJ.nptJ.tua 
ui.P.nubhpp, quinbhhp]l h UJ.pnmnh-whm]1UJ.pntnnbuhp.p hwtftup., utnwgtJ.tub 
uhnhlll]]lb, lip.pUJ.illilUlllJ]lh h puhhnuw3pb ]Opp.w]uuhp.pg: 

! 

UmhbmfununtF!:Jmb Jiumn19l1mm;,D 

U2]ullltntu'll.p"(!, quiqtftJ.tua l:; bhp.mamp1n1bpg, ,hp.hp q1m]ubhp.]lg h h:qmtflihpp 
gtuuqp.g: 
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U:zlummmb»li ;pnlJ.wlu}ml}ntFJnthD 

"Lhpwlmt.pjntb 

"Lhpmbnt]O]nthJl lib.p.ummtf 1:; mqhmp.q, htJ.]lp.tJ.mo b]nt]Op qmnmgtJ.mcr11)1 tfmu]lli 
hqma qtuIJ.unj1wphhp.)1b h ]1ptuqmhwgtJ.ma q]1mmtj1.np6.hp.]1b, np.nhp 'll.UJ.mmmq 
mhh]1b ntumtfhwu]1p.b.1m UI]l} qmnmgtJ.U1a11g: 

Unw2!ib qtnt}u'(! bhp.mnmtf 1:; Jub11p.]1 :pp.qp.qmqmb bqU1p.tuqp.mpt3mug, umuhtul]_n­
J1U1UJ.hU, ]unp.g n1 umtu6.qmqmb ptJ.mq]1-}1.uqumq)itJ. UJ.pnghu"[! h lllJI} UJ.p.nghu]1 tlJllll 
tf]1.2n1qm3}1.u tf}l.2mtJ.w1p)1 lllql}hgmp]nth"(!: 4?tJ.mpp-UJ_tup.tnnum3)1u UJ.mp.qmqnt]b tfn-
31b.J.P. 2J1.2lllUUll.juhp.nttf I}]ltnlllpqtJ.tub hh UJ.pnghu}l. q}lhhtftutn}l.qlllqtuh pb.nt]OUlqphp]!. 
thUJ.tnnb-bmlJ1nh gp.tfwh UJ.pnghup qmp.tJ.U1apg h tf}l.2mqm1}1.h ptnqU1gtfmh !:;:phqm}l. 
tfum]:i.h UJ.lllml.jhp.wgmtfhhpg' tntupphp. :phhnub.hnplq]ltu'IJ.lllh un11hthhp)12p2mutuq­
hhpn1tf: :f>U1qtnnp.j1qwgp.w3}1 nhd"}l.U:}l. UJ.WJtfmhhhpn1tf' tJ.hpnh]1.2JWl UJ.pnghu}l. 
qmptJ.U!apg hb.p.qw1wgl]_wa l:; uiwp.umhm3}1.h pm2]utJ.wbn1pt3wh :pmhqg}l.mhhpJ.i h 
:j:>ptuqtfhhuimghn:q !pnthqg}l.mhb.p}l. u}l.2ngntJ.: L.w11pnhw3}1.h pwqtfwqpntpjnthb.hp.]1. 
11Jiuiuipqnttf'[! hhmpmtJ.npnt]il"]nth l:; tntuJ.P.u hhtnlllqnmhtm !ppmqtlb.huimgb.nIJ. 
:pmhqg}l.whhp}l. l]_wp11mqJ.la'(! mmpphp qJ.ihb.U:mtn}lqtuqtub. pm2]utJ.mbnt]O]nthb.hpnttf: 
UJmu qn:qupg, tf}l.2mlJ.m3}lh ia-Jipm]uhhp}lg ummgtJ.ma hw11pnhm3}1.h pwqtfmqpn1-
J.U]Illhuhp]1 1}]1UlUIJ1qtftutfp qmpb.lJ.1. l:; UJ.Ultnqhp.mgnttf qmqtfhl tfJ.12ntl.J.U1J}J.U lfp2m­
lj_U1]JlillU l]_hpnhp2Jwl :ppmqtfhhmwgb.n:q :pmuqg)imuhp}l 6.hU1tj1.n]umpt3wh tJ.hpw­
phJlJUlJ.: 

b}lqpnllll qtnt}uh mtftJ.1.ntJ.1.mtf l:; HERMES q]lmmtJ.1.np.6.1! lI uitlJmthhp)i umwgtfuiu 
m tf2wlJ.tftuh "[!hptUigtuqmpq]!: "LlJ.U!Jl 1-mtf UJ.tutnqhplj_Uia 1:; HERMES 
uuihlJ.uipntfhuip"(!, nph wnm2hmJ]lh mhl.J.Jmh uuihqmpntfhmp. 1:; h pw:qqwgtua l:; 
hpqm 31hmhqmnp.m1}1.h hhptuhmuU1qtupqhp}l.g' hhmtuqbllll]_nputuh hmtfuip. tuh­
hptucth2m qp111hg)1Lhhp}lg, npnhp tllUJ.Ulhnl]_mtf hh tfwuhpqp }luuim1u)1 tJ.hpm­
qmhqb.nttf'[! wtJ.hJ.P. PP.l pmh 2% 1man:qtuqwhmpt3tutfp h tfmuh}l.qhhp)i b.n13hwqm­
hmgtftuh htutfwp oqmmqnpatJ.nq qpmhg}l.Lhhp)ig, tfwuhml]_npmuihu RICH(Ring 
Imaging Cherenkov Detector) qp.mhg}li)ig, IlJl"(! hhU1JlU1tJ.npntjO']nth 1:; tntulJ.1.u 
hm3uwqmh111ghh1 ui}l.nuhtpg, qmnhuhpJ:!. UJ.pnmnhhb.Jll! h tuhtnpUJ.pnmnhhhp"[! 
}ltfui.m1u1113]1h 2 - 15 q,bl m}l.pnt]ptnttf: U"muh}ll.J.hhpp hnt]hUiqmhwgtlmh hmum­
l.J.mpq'[!' PID(Particle Identification Detectors) pp. Ub.2 hhpmnmu l:; htuh 
mhgn1tfm3]1h C:mntuqm3ptfmh qpwugJi.11!' TRD(Transition Radiation Detector) h 
qhquiptutfmqh]1umqmh 1J.m1npptfhtnp'(!: L.mpq 1:; h2h1 np uitlJmt UJ.U1J1U1qm3mtf 
]unup'(! l]_hptuphp.tJ.mtf 1:; hhmmqa]1 tuJhUJ.J:i.up hm3hU1qmhmgumhg, npmh:q mmpph­
p.ml.J.l]_mtf 1:;, Fth UIJlllJilJ;1° tntlJUll hhmtuq]lO"(! hlllUlllUJ.UIUltuU]u111hmtf l:; thUJ.tnnhp, 
pth' htu31pnhp: 
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'- FIELD CLAMPS ::""\ 'mlGGEll HODOSCOPE 111 . 

~ 11 DfllFT CHAMBERS \ 

]
. . II "'-- \ PRESHOWeR (Ha) 

'/ '/ ~""' OAIFT !!A . \ \ ----· 
CHAMBERS i j 

1 
/ ··-· 140 mrlld \ ii . . 

FC112il - " . ,,,., "'!. eJIOP: . -

1 

"' 
2 

_,, -~' ~;;,.• - ·-·~-
STEELPLATE ll1x \ 1 •BC314 TAD CALORJMETER-

-2-l I I RICH 

-MACNEI' 

9m 
.---- --~--.-- --,-- . 
1 2 3 4 5 6 7 8 0 

t,qUip. 1 . HERMES uufb.qmp.m.fb.mp.g: 

Oqmwqnµhb.tmJ. PID hUitlUilJ.Uip.q]l.g umUigtj_wh ]l.h:pnµtlUig]l.wu' HERMES q]l.mw­
t]l.nµO.Uu.f thupnnhhhp.p. pwdwhnu.fg hwqp.nhhhµl1g ]l.p.wqwhUigtj_mtl t mtJ.hlJ.1 PP.2 
pU!h 1 % Iuwnhmp.q]l. }_Uit]l.UipUidhntj_: 
StlJw1hhp.p. ghm1mqa-3mhh ]l.p.U!lJ.whwgtj_Uih t UIJUUJ.hu, np. 3ntp.wpUih2Jmp. :pp.qp.qw­
lJ.Uib. UJ.WU1Whwp. p.µhb.p.g b.hp.lJ.UIJWgh]l. lunpg ni Uintlli\.qUilJ.Uib. UJ.UIUlUihUip., WJU]l.b.pb.' 

Q2 > t q.bl2, w2 > 4 q.bl2 

npmtq Q2 tj_p.pmmUil :pnmnb.p.g JUP.flUiluUIJP.h b.m1J.1nh]l.h t]l.nluUihgtj_Uih pU!DUI}.Uit]l. 
]l.tlUJ.nqup. pumUilJ.mup.b. t, ]l.uq W2 tj_]l.p.mmllil :pnumh-hmlJ.tnh hU1UU11j_Uipq]l. ]l.h­
tj_mp]l.U!b.Ul qUihqtJ.Uihl1 pU!nUilJ.mu]l.b.: IumuUit)1.t1m hmtlmp. t]1.h2P. 6:mnUiqUl]JUUIJP.b. 
t:ptqmhhp.p.g' qp.pmntj_Uih t hUih htmhJUil umhtlUihUit]l.mqmtlg' 

y = v/E < 0.85, v = E-E' 

npmhq v tj_p.p.mmUIL :pnmnhp. thhpqp.Uih t, p.uq E h E' t]1.b.2P. h gp.tj_mh thUJ.mnh]l. 
thhp.q]l.Uihhph hh: 
:l?tj_mqp. ]l.hlJ.umq]itj_ hmIJ:Pllhhhp]l. ghmpmJUJUih hUitlUip oqmUiqnphtJ.hl hh hhmhJUil 1 

q]l.hhtlmmp.qwqUih uUihtlUihUit]l.UIJimtlhhp.g ' ....,-

2 < p < 15 q.ttj_, Z > 0.2, XF > 0 

np.mhq P hUIIJ:Pnh]l. ptlUJ.nquh t, z tj_p.ptnmUIL !lmtnnh]l. thhpq]l.UIJ]l. uiJh UUIUU, np.h 
p.p hb.1.11 mmhmtl t UinUI2mgUih hmqp.nhg h xF' :Dh3htlmh]l. i.p.i;i.t)l.nluUil}Uihg: 
"lhp.2]1.h hpqm umhtlUihmt]l.UIJimtlhtpg UUJ.WtnUIJi mhhh hhp=hg'it mumtlhui­
u]l.ptJ.nIJ. mtlJm1hhp]l. ut2 UinUI2hm3]1.h :ppmqtlhhmll1gp.m3p. m]l.pm3pg: : 

6 

·-- - ~ -----~-

~ 

( 
I 

I 
(J;),., a.21 

.... 

G.115 , ... ---'.It 
--K 

... --p 

l f PlluiJlli I tilit••~~~li(~.:''.':;·.::·:::.: 
/,;/.f.>,i'il•~·,~ ~ .··. 

0.01 

0 • ' 
o 2 " e a 1a 12 14 1e 1a 20 

p[GeVJ 

\,quip 2. ~hphhqntlJUih 6:uinmqUIJJ.UUWll wllJnwh JiwlutJ.whmia3mllg tfuiuhp.qp. 
P.i1UJ.m1upg: 

t,qUip 3-mtl UJ.Wtnqhptj_wh hh huiqp.nhw3ph htphp.g(JiU!ptlp.p.) mqqtj_wh hh RICH 
I}htnhqmnp.p. qhqh hm]hUIJiuihwgtlmtfp UJ.Ul]tlwhwtj_np.tj_wh hplmt3phhp.pg(qw­
UJ.IllJU1): PU}_UJ.hu hphnttl t hqwp. 3-p.g, tligpwtj_np.tj_wh UJ.P-nhhhp.p. hwtlwp qhIJ.h 
hnt3hwqUihwgtlUih hphnt3phhp.g htJ.wqwqnt]hh hh, tlp.ui11hn UJ.p.ntnnh­
mhm]l.uip.numhhb.p.p. hmtlwp. tJ.hpnhp2Jw1 l:::Phqtng mh]l. qqmtli Uiql}hgmp3mh: 

! it• 
!! 
~15000 

10000 

5000 

6000 4000 rt" I ~ 
8000

1·!\l· K' ~ 5000 

~I ~ I : : 
1000 

l,qwp. 3. Lpgpwtj_np.tJ.wh hUiqp.nhlihp.p. hwhpg' nu111tJ.mh(Jiwuim3tn) RICH 
qp.Uihg]l.lP- lJ.hIJ.h hm3hwqmhUigtlwh hp.Uill]J.Uhhp.J.1.g: 
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MulP-lllhwpm]g t 8 - 11 q.tq · tnppmna-g, P.b.lJ! UJ.WJtfwhwtJ.nptJ.wh t RICH 
ritmb.l.jmnpmtf 6:wnwqw]pptlJ. whgmtfw]ph tlim1ntl(mb.u' hlJ.wp 2), npp. chutfwuwq 
wugmtf t qwmUlptj_mtf mb.pnqh16:umwqw1pptlJ.g( hqwp. 2-nuI mnw2J:iu b.n1wqu t) 
C4F1o 6:wnwqwna-J:itlJ.b.( b.pqpnl11l hnJmlJ. ): 
.2:,wp.q t U2b.t. np uqwp. 3-mtf UJ.WUlqb.ptj_wb hw:qp.nUUl]pU b.IJ?b.Jl]! UUlWgtj_wb b.U 
wnwhg XF > 0 lJ.phb.tfw111pqwqmh utuhtftuhmtliwqtfwh, npg z > 0.2 UJ.WJtfwhJ:i hb.111 
hwtfw111b.11 uui.wmmq mh]:i qinppmghb.1m. pJ:ipmiuJ:i :}lpwqtfb.ummgJ:i1111J:i 
ub.p11p.m.tfg mtl.Jw1hb.pp tfb.2: NllUJ.b.U qwpb.Jll t mb.uub.t hqm11 4-pg, :f>b.]htfmh]UJ.U 
ipnqinJuIDqIDhj1. tlp.m rip.tJ.mh tJ.b.p.nhj1.2JIDL uUJ.htfmuwqimqmtfg np.ht wq11b.gmp1mh 
lmb.J:i UJ.pnhb.b.p]1. hmtfmp, np.nhp z > 0.2 uUlhtfmumtiiwlJ.tfmtfp mp.11th ]1.uq 
gb.mptJ.wb b.b. mnw2hw1]!.b. :}lpwqtfb.hmmgpmJP. mppmJiapg, tfphl:qb.n qwnb.hb.p.p h 
hwmlJ.WUJ. b.u UJ.pnmnh-wb.mJ:l.UJ.pnthnhhb.p]i hwtfwp. :qpw wq11b.gmpiJmhg qqwl}l t: 
L.w1111nuw1]!.u b.IJ?b.p]i z h p1 pw2IutJ.whmia-1muhh11J! bmJui;iwh RICH qpIDhgptlJ. 
q b.11b b.mJhmqmhmgtfmh hp.hm1ia-hb.pp.g m.1111 hu~(qtup.tf]ip.) h m.1111 b.1mg htum 
(qwurm.Jm) ptptj_wb b.h hqtup 5-nttf h 6-nttf: U1uu1b.11 p1-h tl]ip.mmm1 :jmmnh]i 
b.qmmtfmtfp hw11J1Ilh]l J:l.tfUJ.nqup. 1m1hwqwh pm11w11p.J:l.lh t: 

~ ~15000 il 
1"20000 

10000 15000 

5000 

or I .! ! a .ft 1'., 7:' .~ 

.. 
~80000 " ~ 8000 I 4000 .. 

10000 6000 3000 

40000 4000 2000 

20000 2000 1000 

o[ ! ! ! J .1.. .. i??!' .. ', 

'liqwp. 4. LpgpIDtj_np.tJ.tub hmqpnhb.tp]i hwtpg' m.1111tJ.mb(lJ.wurmJm) RICH 
qpmhg]itlJ. lJ.hqb bm1bwl.j_llluwgtfmh b.phm.Jpb.hppg' :f>b.Jhtflllb.Jmb tiintiiniumlJ.mhp. 

tj_p.w 1lJ11J.u\.b umhtfwumqimqtfwtfp: 

8 

·~ r 

•:;"\ 

6' 

~ 104 n "'"I i i--1 ~15000 
10000 ~ K• 

10000 :r I 1, I SOOD_ _ 
5000 

'=f~ '3~ 
~ •

000r r1 antiptoton 
3000 

40000 2000 

20000 1000 

'Lqmp 5. L]lgpwtJ.nptJ.wb hw:qp.nhb.hp.p. twhpp z pm2IutJ.wbmpiJm.hg 
nlIJ.11tlwh(lJ.mUJ.mJm) RICH q11mugp.tlJ. qt11h hm.1hwqwb.Ulgtfwb tp.hmna-uhppg: 

I 
10000 

it• K• proton -Unfoldtd 

1 - P, GeV5 ·o 0.s--1 ·--;,Get-S -. o.s 1 ptG•~ 

;-i L ... ~ ~ 
K'' 

~ :1 f11 anti proton 

~r ,\_ I =r .~I 
,_t\_J 
~~ o.s 1 •,a.VS •• o.s , p. GeV5 •o ... 1 •, a.il-5 

'liqwp 6. LpgpwtJ.nptJ.wb hw11pnhhhpp. twtpp. p1 pw2IutJ.wbntp]ntb.]! 
IllIJ.11tJ.wCl-(qwurm1ui) RICH qp.whgptlJ. lJ.hIJ.b hnt]b.mqwhwgtfwb. tphnt]phb.11]!.g: 

DPJ1Ill11l q1mJunuf hb.plJ.m1wgtJ.mb th uitl.Jw1hb.p]!, npnb.p u111wgtJ.b.1 b.b. WJU 
w21ummmb.pmtf[l ],[2]: '1p.mhp ]ip.tb.g]:ig htplJ.m1wghnttf th hw1111nb.m]ph 
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pl.llqi.fluqpnqo·jntbbb.pp hl.llpl.llpb.pnqujntll Ul..lll.119'1.l.llcr l.lli.lb.IJ:i CTl.llbp tfp2mql.ll]pb 
Jappl.ll}ubb.p]lg pl.llb :qb.Jl..llpnbb 1:: (bb.nb, qp]lUJ.l..llnb, pub.bnb)(A) bnptil.lli.lnpi.ll.llcr 
11b.Jl..llpnbl.11J]lb ia-]lpl.ll}u]lg(D) Ul..lll.119'1.l.lla l.llPIJ:Jmbpbb.p]l i.llll.11: 
"L2i.ll.llb- l.llpIJ:]mbpbb.pg bb.plJ.l.llJtugi.lmb- b.b b.pl.J.Ltui.Jl. q}i.hb.Ul.111..ll]llJ.l.lllJ.l.llb 
pw2Jui.lmb-mia-Jmbbb.p]1 l..llb.upni.l, oql..llmqnpb-b.1ni.l l..lli.lJw1hb.p]1 p]1hwi.lnpmtI I?:Ul..11 
tihq q]lhhtiwl..ll]llJ. i.jl.ni.jl.n}utuqwbp. b tfpbhm]h aun.fwhl.111.J. hphp l..lll.llpphp 
m]?.pm.1ia-hhpJ:l.11P.mwpqmtI I?:Ul..11 i..f]ntu lJ.]lhb.tfmuiJ:l.lJ. i.jl.ni.jl.n}uwqmhp: 
L.m:qpnhmJJ:l.h pl.llquwqpmia-1mhhb.pp hmpmphpm_lUJWb lJ.mtui.lmcrmia-Jmhg v 
qphttiml..llplJ. i.jl.ni.jl.n}uwqmh]1.g, tpb.p l..llmpphp z lJ.]1.hb.tiwmJ:l.q p}i.hhpmtI, pb.pi.lwcr t 
hqwp 7-nuf: 

RAh . .K ·x :Ne : r : e 
t.O ·-······ ··--···- ................ , .. :;; ................................................... - ···········1-······· ................................................... I 

. •1•1:• " + • 
0.8·-!ti-· ,,,. ..... •!* ::·· ........ 

t <f. 'YT T.. • '.: ·r •• ,,. • if: 

.... - ·-·t!!.•"" 0.6 r : .o. z-0.2-04 
0.4 r : :;&~-0:7 l f I 
1.S ... J ' ' l I ... ! ' I I 1 • • • I 

7t+ 

. ' 
1.0 ,..-H ;: : ! t f t .. A. "' .& .& ;-;; --.. -~f-t f 6 ! y Ty: y t;·.~T? ' ... -~ .. ; .. · o.s .... 

K+ 
l.S j--"""'""''-'--""-'...l..."-f-"""'-'......_.!...-.._._......_J.........f........._......:.~----.....I.::._j 

1.01--·~+r ···--·~··-:-:;-r:-'f -··-.. ··rt.·· ' ... ~t.: ..... ··· .····· 
o.si .. h·· L .__.:;+;:+; ;f;:;::: 

p 
10 :zo 10 20 10 20 

v[GeV] 

"Lqwp 7. '1pl.lllJ.whmUJ.b.u IJ:igpwi.lnpi.lwb- hWl}pnhhb.pJ:l. pwqtiutlJ.]1.nt_lUJmhhb.p]?. 
hutputpb.pmia-imh v qm}ui.lutb-mia-1mhl?:' z i.jl.ni.jl.n}uwquthJ:l. b.php uiwppb.p 

U:ti2utlJ.l.llJPb.pnttI: 

N12uib.u b.pbnttI t hqmp]?.g 7-]1.g, tf]1.2mqm1]1.h ia-nqmgtiwh l:::}ib.ql..llg qqmI]:i 1:: crmhp 
tr]1.2mqhb.p]1. hl.llt.futp h uqumtI t hi.lmqb.1 v-]1. ml1]1.h qmqghia-mg, ]1.h).I?: qmpb.J]l. t 
UJ.l.llJUUihmi.lnpb.1 lnpthgil.llh m2mgtimh l:::}itqumi.l: 2:.muiqwh2wlJ.wh t 
uiPnl..llnbhtp]l i.lwppwqcrp. twqwh i.ntupphpnt_lUJnthI?:: tihqnhhb.pJ:l. i.lmppwqbpg 
hwl..lllJ.UIUJ.b.U i.jl.npp z-b.pJ:l. l..llppmJ.ia-mt.f, ]1.h).I?: qmpb.IJ:i t pwgwl..llpb.1 i.lhp2hmqtuh 
1l]1.l1wq]1. i.jl.n}uwq11b.gmia-Jmh twqwh I]:iht1m hmhquiuruhpni.l , npp wpIJ:JmhpmtI 
hipnl..llnbhb.pg, pwgp. :}ipwqtfb.huiwgpm]pg qmpn11 b.h hwh :qmpu t.f11i.lb.1 tI]12mlJ.pg, 
:P.J:i.uuwlJ.uihmtI i.jl.npp ]ltiuinqumiJ:l.h l..11]1.pmJ.ia-mu, }lh2ri hmtiwuimmmu}uwhmu t 
4inpp z-b.pJ:l. t.fJ:l.2wlJ.mn;i]lh: Uwuhmi.lnpmUJ.b.u ul]l} tiuiu]lh 1:: i.ll.J.mJnttI, 

. 10 

.. 

j 
t1 
b 
( 

·1 

~ 

utbl..llpUJ.pnumbhhpp i.lmppmq]lcrg, npg pmgummqmhwUJ.b.U I]:igpmi.lnpi.lwb­
tlhqnhlib.pp hbu1 up.wu]lh llJ.Ull..lllJ.b.pi.lmcr 1:: hqmp 8-mtl, b b.t.fmh 1:: t.fb.qnbhhp]l 
i.lutppmqcrpb: 'liqmµ 7 b 8 -]1.g b.phmtI 1:: hwb, np pmgwmuquihl.llUJ.b.u IJ:igpwi.lnp.i.lwa 
qmnhhb.p)l tlmppmq]lcrg btlmh t UJ.pnhhb.p]l tlmppwqb-ph, ]1. l..llmppb.pmia-imu 
:qpwqmuwuitu 1J1gpmtlnpi.lmlr qwnhhb.p.p, npnhp t.fhcr z-b.p.]1 mJ:l.pmJ.ia-mt.f gm.Jg th 
l..llmIJ:iu ia-mn qmlutlmamia-Jmh v-pg: Um qmp.n11 1:: tlb.lJ.hwpwhi.lb.1 npuitu 
:}ipwqt.fb.huiwg1.mq :pmbqg]lmhb.p)l tin:qp.:pp.qmgpm]p l.llPIJ:Jmhp: 

:~: -~e;·~ ;l·i ·~ .. ,--1--~~-~: ;·~-~-.... : .J~~ .............. _ ............ 1 

0
•
6 

• z•0.2--0.4 "'•"' 
·.~ .. l~ ... :•'ti~ . "' ". 

0.4 T z-U.4-0.7 
• z>0.7 

].5 I 

1.0 I }!.i?~-,Trr 
o.s l... ; .;. 

lt-

.; . .• ~·' •*'~' .... · ,..... ,,. 
K" 

1.5 t---..... -'-'~-'--+...:........1.---l.......j.:.... ....... ..J....--L:....l 

1.01-·i]Ii~itTrt.-; .. t~~t~~-iTf. ~,. '; ~ j t 
0.51- ~i .. ~-' . -

.P. 10 20 10 20 IO 20 

v [GeV] 

"Lqmp. 8. PmgmumlJ.hmUJ.b.u IJ:igpmi.lnp.i.lmb- hm:qpnhhb.pJ:l. pmqt.fuilJ.J:l.m..ia-imhhb.p]l 
huipmpb.pmia-1mh v qui}ui.lmcrmia-1mug' z i.jl.ni.jl.n}umqwh]l hp.hp l..llwppb.p 

u}l2uilJ.mJpb.pmu: 

Xe RlE Ne r Kr 1
·
0 

· ·-·,--t~i-i-·rrt-·~ :. ·-···;·-~.... . 
0.8 !t. "'l!t:•t. . 

•• I I:· 0.6 1::·..1. v ""4-.tl GeV 

.... .. "' .. 
"'~::::fy, 

0.4 ,: .. 'I' v,.. 12-17 CeV 
· W v-17--13.SGeV 

1.5. ' .. ' 

ID f- ........ , .• , f r . • ft' 
0.5 

.. ···..;· ... ~ . ~ 

···1.;~t 

+ 
: 1t. 

.. ·-· 

. 

"'A; "° f; * 
•••• ti f 

K+ 
l.S !-'-" ~--....---'i-'-'-'-'-'-~---1-..._._....___._....,_"i 

1.01- .. ··•;+;. l:.s • . .. f 
;j 

o.s 

0.5 

. 
I f 

·ti.;.' t,*. 

. . 
~. . ' . 

• : i q" 
l ·' t .. t , ... 

' p. ' 
11.5 0-~ 

z! 

"Lqmp 9. 'l:pmqwhmuitu IJ:igpmi.lnpi.lma hUll}p.nhhb.pJ:l. pmqtrwq]lmiu1muhb.p.]1. 
hwpmphpnt.ia-Juih z qm}ui.lmcrmia-1mul?:' v i.jl.ni.jl.n}uwqwh~ hp.hp mmp.ptp. 

· tIJ:i.2ml.J.mJPhpnttl: · 
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'l.,qwp. 9-nuf UJ.Wmqhp.tJ.wll- t 11p.uiquihwUJ.hU J.ligpwtJ.np1l_uill- hUll}p.nhhhp.p z 
qw]u1l_wll-nqa]nthg hp.hp uiuip.php v tl}l.2uiqui]l:!hpnui: f>hlUJ.hu hplmu.£ I:: hqwp 9-p.g, 
z-p. wllp.h qmqghpuig tfp2mqw]ph pnqwgtfuih l:::f>hqtng mdfo:pnhmtf !::, pull! 
qwphJ.li t UJ.UlJtfwhwtJ.npht hw]uwhw11p.nhw1ph tJ.p6'.wqp wpwq d.llwtJ.nptfwh hhtn, 
pwhp np, hwtfwd.w]h tfn11htw1]1h uiwmqhpwgmtfhhpp., hw]uwhwIJ:pnuwipu tj_p.-
6'.wqp. wnw2wgtfwh dwtfwuwqg, tfhll- z-hpp uippmwmtf huitfhtfwuiwqwh 1::-(1-z): 
UpIJ:Jmhpmtf, b.w]uwhw11p.nhw1ph 1l}l.6'.uiqp wpuiq d.llw1l_np.mtfg ( 'uiqhpwppw1]l.u ) 
huihqhghmtf t IJ:PW qnqtf]l.g tl}l.2mqw1]l.u tf]12wtJ.w1pmu qpwll- tJ:i.n]uwqIJ:hgmpJwh 
w6'.]1, phlntJ. lI UJ.U1Jtfwhwtj_np1l_wll- hh qquiJ.li l::hhpqhui]l.q qnpnrnuihhpg tf]l.2ml.J.w1pu 
u]l.2w1l_w1pmu' tfhll- z-hp]l. tn]l.p.nt]pmu: 
'l.,l.j_wp 9-]l.g hp.llmtf t hwll, np UJ.p.numhuhp.p huitfwp uinqui t ]u]mtn 
qw]utJ.mll-mJ!Jnth tj:i.npp z-hp.]l. tn]l.pmJpmtf, J.l.hlh uinwtJ.hL mqhwnm t ll-whp. 
iurpw]uhhp]l.h mhghhtmg: Uw hnt]b.UJ.hu ]unumu t w3h tfwu]l.h, np. 1l_hp.2hwqwh 
tJ.P-C:wl.J.r tJ:i.n]uwq11hgmp1mhhhp.r hhp.IJ:Pmtfg qqwJ.li t h2tJ.uill- m]l.p.m1pmu: 
\,quip. 10-mtf uiwmqhptJ.wll- t hwuwhuwh qw]u1l_wll-mia1mug pwgumwqwhwuihu 
J.ligpw1l_np.1l_wb hwlJ:Pllhhhp.p. hwtfwp.: 

~i : ....... ~.~ ............ -·--··t-····· : ....... ~ ................................. L ... ! .. ~ ............................. -..... . 
: I! ! t ! I .i. t ! • . • . • !' o.s.... ·•·- I:r·•• 

..... f. 0.6 .... v-4-t2CeV . • 
0.4 : ... V• 11·17G•V ~ : -

• v-17-23.5 GeV . 1C 

;·;·-~ .. •.t ...... l ~ + .. 

l.S . . ' . ·. , 

1.0 l· · ,. .......... t....... - -~ ~ .. :........ . , • . ... T 
,,,,~fl ·1'lltt; ,t4;it t 

··'f A °"i~f7f ····~ ~ o.s .. K" ' 
t.s 

I t T 

1
-
0 

1-- :i•t"n .... -.. : ;, : i i f t 
•t .;, • : . . .• ~ 

o.sl-
A·. 

0.5 0.5 

•••• J .• '!' f 
l.i + ·-_i 

p , T 
o.s 

z 
1 
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Umwgt{wa u1p1um.uplthp.g b.hp.qw1wgt{t1 tu' PANIC(2011), Bormio(2012), 
DIS(2012), SPIN(2012), QCD(2012) tf]l.2wqqw1]1.h qptnwdnqnt{b.hp.]l.h, J:i.u2uihu b.wh 
YerPHI-nttf lJ.mimuma uhtf)l.b.tup.b.hp.]l. h HERMES lJ.n1lllpnpwg]l.nb. tf]l.pP,hqb.tp.]l. 
gb.pwgpmtf: 

Umhb.w]unumpi]uth pl.uwintj_ hp.mmwp.wqt{wa m2Jummwhphtp.]l. gwb.q' 
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Abstarct 

The HERMES experiment is one of the experiments in HERA(Hamburg Electron Ring 
Accelerator) ring. It uses either electron or positron beam with 27.6 GeV energy. The 
experiment is the fixed target experiment with forward angle spectrometer. The gaseous 
target system is internal to the lepton beam line. It consisted of a 40 cm long open-ended 
elliptical storage cell aligned to the beam line. Part of data is collected using a polarized 
target generated by an atomic beam source which could produce a jet of polarized atomic 
deuterium with an average polarization around 85 % and an areal density of 2.1 x 1014 

nucleons per cm2
• Due to the regular switching of the spin direction during the polarized 

running these data can be considered as an effectively unpolarized when they are 
combined. The resulting luminosities are of the order of 1031 to 1033 nucleons cm-2s-1

• The 
geometrical acceptance of the spectrometer is± 170 mrad in horizontal direction and± 140 
- 1401 mrad in vertical direction. In the spectrometer magnet area the HERA beam pipe is 
shielded by a horizontal iron plate, which divides the spectrometer into two symmetric 
halves. 
The spectrometer itself consists of two detector subsystems: tracking detectors which 
allow to reconstruct a particle momentum with less than 2 % resolution and the particle 
identification detectors which provide an excellent particle identification, particularly 
separating leptons from hadrons with less than 1 % contamination. For the track 
reconstruction the drift chambers before and behind the spectrometer magnet are used, 
which allow to reconstruct a particle track combining the information from the front and 
back part of the detector. The le2ton-hadron separation is provided by combining the 
information of a Ring-Imaging Cerenkov detector (RICH), a preshower detector, a 
transition-radiation detector (TRD) and lead-glass calorimeter. For charged hadron 
identification the information from RICH detector is used which allows to identify charge 
pions, kaons and (anti)protons in momentum range of 2 to 15 GeV. The RICH detector 
made of two radiators. The aerogel tiles with index of refraction 1.03 and C4F10 gas 
which has the refraction index 1.0014. 
In order to analyze the experimental data the several kinematic constraints are imposed. 
To select the deep-inelastic scattering (DIS) regime the following constraints on Q2 > 1 
GeV2 and W2 > 4 GeV2 are used. The kinematic cut on W 2 suppresses the resonant 
contribution into the data. For the fractional energy transfer from virtual photon to the 
target (y = v/Ebeam) the y < 0.85 interval is used which allows to avoid the kinematic 
region where large radiative corrections to inclusive cross section are required. For hadron 
selection the following kinematic cuts are used : z > 0.2 and xF > 0 where the z is the 
fractional energy of produced hadrons and xF is the Feynman variable. These two 
kinematic cuts allow to select the current fragmentation region reducing the contribution 
from the target fragmentation region. 
Within the above mentioned constraints the charged hadron multiplicities are measured on 
deuterium, neon, krypton and xenon targets. The charged pion, kaon and (anti)proton 
yields.are corrected for detector acceptance and resolution effects. To exclude the possible 
hadron misidentification effect the RICH unfolding is done on raw hadron yields. Due to 
the fact that the RICH detector consists of two radiators the area of interchanging 
between them is less efficient for the hadron identification and can cause misidentification 
of thep1. To correct for this effect the "perfect" RICH detecto~ is simulated in Monte 
Carlo and the data from this simulation were analized. By looking on generated and 
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reconstructed particles the "unfolding" matricies are produced which then used to correct 
the experimental data for possible misidentification effects. The uncertainties due to the 
hadron identification are estimated to be up to 0.5 % for charged pions, up to 1.5 % for 
kaons and protons, and 4 % for antiprotons. The total scale uncertainties are 3 %, 5 %, 
4 % and IO % for pions, kaons, protons and antiprotons, respectively. Using those 
corrected yields the detailed study of the multidimensional nuclear attenuation is 
provided. The results for the multiplicity ratio Rh A are presented using a fine binning in 
one of the variables, a coarser binning in a second variable and intergrating over the 
remaining variables within the acceptance of the experiment. The behavior for the 
positively and negatively charged pions found to be the same within the experimental 
uncertainties. For negatively charged kaons the behavour found to be similar with pions 
while the v dependence of the positively charged kaons changes with z. This might be 
caused by different modifications of fragmentation functions in nuclear medium. It also 
turned out thnt the attenuations is larger for the heavy nuclei. With increasing of virtual 
photon energy it drops down which may be caused by the Lorentz dilatation effect. We 
found a prominent difference between proton and meson behaviour which indicates a 
possible "knock-out" effect for protons while the antiprotons behave like mesons. This 
effect should dominutc at small momentum range which reflects in our data on small z 
bin. We also observed the Cronin effect which was suppressed at large z for mesons due 
to the possible "immedintc" hndronization process. 
These new detailed nnnlysis of nuclear attenuation effect can be important for 
constraining models of hndrnniuzation which eventually will improve our understanding 
of the hadron formation process. 
These results arc presented in several international scientific conferences such as 
PANIC(2011), Bormio(2012), DIS(2012), SPIN(2012), QCD(2012) and also during 
many seminars at YerPhl and HERMES collaboration meetings. 

17 



Pel IO Me 

3Kcnep11MeHr HERMES JIBIDieTcH o.n;H11M 113 JKcnep11MeHroB Ha ycKopHTeJie 

HERA(Hamburg Electron Ring Accelerator). OH npe.n;cTaBID!eT co6oM: JKcnepHMeHT 

Ha qmKC11pOBaHHOM MHIIIeHH c nepe.n;HHM cneKTpOMeTpOM H 11CIIOJib3yeT rryqKH 

:meKTpOHOB H II03HTpOHOB C JHeprHeM B 27.6 rJB. C11CTCMa fa30Bb!X Ml1IIICHeM HBJIHCTCH 

BHYTpeHHeM no OTHOIIIeHHIO K rry'IKy. 0Ha rrpe.n;cTaBJrneT co6oi1 JJIJIHIIT11qeCKl1M 

HaKOIIHTCJibHLIM cerMCHf c OTKPLITLIMH KOHUaMH )J:JIHHOM 40 CM., OpHeHr11pOBaHHLIM IIO 

HanpaaJieHHIO nyqKa. qaCTL )J:aHHLIX 6r,wa Ha6patta c HCIIOJIL30BaHHeM nom1pH30BaHHOM 

MHIIIeHH, r.n;e IIOJJHpH3aUHll )J:OCTHranacr, 3a cqeT aTOMapHoro IIY'IKOBOro HCTO'IHHKa, 

KOTOpLIH crroco6eH rrp0113BO)J:HTL CTpy10 IIO!IHpH30BaHHLIX aToMapHLIX )J:CHTpOHOB co 

cpe.n;HeM ITOJIHp113au11eii nopH.n;Ka 85% H IIJIOTHOCTLIO IIOpH,n;Ka 2.lx10
14 

HYKJIOHOB Ha 

CM
2
• BBH!J:Y peryJJHpHoro H3MeHeHHH HarrpaaneHHH CITHHa BO apeMJI Ha6opa 

IIOID!pH30BaHHLIX .n;aHHLIX, B03MOJKHO paccMaTpHBaTL TaKHe .n;aHHLie, KaK 3cpcpeKTHBHO 

HeIIOJIHpH30BaHHLie npH o6Le)J:HHeHHl1 CTaTHCTHKH c pa3HLIMH HarrpaaJieHHHMH CIIHHa. 

Pe3yJILT11py10maH cseTHMOCTL rrpH Ha6ope CTaTHCTHKH 6Lma nop».n;Ka 10
31 

- 10
33 

HYKJIOHOB Ha CM
2
ceK. reoMCTPH'leCKHM aKCellTaHC cneKTpOMeTpa paaeH ± 170 Mpa11: B 

ropH30HTaJILHOM HanpaaneH1rn H ± 140 - 1401 Mpa)J; B BepTHKaJILHOM HanpaBJICHHH. B 

o6JiaCTH .n;eiicTBHH MarHHTHOro IIOJIH rry'IOK YCKOpHTCJIH 6LIJI 3a1UHIUCH ropH30HTaJILHOM 

JKCJIC3HOM IIJIHTOM, KOTOpaH pa3,!1CIDIJia cneKTpOMeTp Ha ,[(Be CHMMCTp11'1HLie IIOJIOBHHLI. 

CrreKTpoMeTp COCTOHT H3 .n;ayx ,n;eTeKTOpHLIX IIO)J:Cl1CTeM: TpeKOBLie )J:eTeKTOPLI, KOTOpL!e 

rro3BOJIHIOT peKOHCTPYHPOBaTL 11MrrynLc 3ap»JKeHHL1x 'laCTHU c pa3peIIIeH11eM nyqIIIe, 

'!eM 2%, H .n;eTCKTOpOB orrpe.n;eJIHIOIUHX THII 3aplliKCHHLIX '!aCTHU, KOTOpLie 

o6ecrre'll1BaJIH Ha,!{CJKHOe pa3.n;eneH11e qacTHU, B qacTHOCTl1 pa3.n;eJieH11e JieIITOHOB OT 

a,n,poHOB c rrpHMeCLIO MCHLIIIC , 'ICM 1 %. ,[VIH peKOHCTPYKUH11 TpeKOB 6LIJIH 

HCITOJIL30BaHLI .n;peifcj>OBLIC KaMepLI, ycTaHOBJieHHLie .n;o H rrocrre MarHHTa crreKTpOMeTpa, 

'!TO IT03BOJIHJIO peKOHCTpy11poBaTL TpeKH '!aCTHU KOM6HHHpyH HHcpopMauHIO OT 

rrepe,n;HHX H 3a!J:HHX .n;eTeKTopos. Pa3.11erreHHe rremoHOB OT a,n,poHOB ocymecTBJIHJIOCL 

KOM6HHHp0BaHHCM HHcpopMaUHH OT qepeHKOBCKoro ,!l,CTeKTOpa (RICH), 

rrpe,n;JIHBHeBoro ,!l;eTeKTOpa, .n;eTeKTOpa rrepexo.n;Horo H3JIY'!CHHH (TRD) 11 KaJIOpHMeTpa 

113 CB11HUOBOro CTCKJia. ,[{IDI 11.n;eHTHQJHKaUHH 3ap.srJKeHHbIX a,n,pOHOB 11CIIOJIL30BaJiaCL 

11HcpopMaD;HH OT ,ri;eTeKTopa RICH, KOTOpLIM II03BOJIHeT H)J:eHT111jl111111poBaTL 3apHJKeHHL!e 

ITHOHLI, KaOHLI 11 npoTOHLI B HMIIYJILCHOM HHrepsane OT 2 ,!1,0 15 reB. RICH ,IJ;eTeKTop 

COCTOHT 113 .n;syx pa,n;HaTopoB, O.!I;HH H3 HHX 3aJIOJIHeH a3poreJieM c HH.n;eKCOM 

rrpenoMJICHHH 1.03, .n;pyroii 3arroJ1HeH ra3oM C 4F10 c HH.n;CKCOM nperroMrremrn 1.0014. 

,[{JIH aHaJIH3a JKcnep11MCHTaJILHLIX ,!J;aHHLIX 6LIJIH HCIIOJlb30BaHLI HCCKOJILKO 

KHHCMaTH'!CCKHX orpaHH'!CHl1M. ,[{IDI aHaJIH3a peJKHMa rny6oKo-Heripyroro pacceHHl1H 

(DIS) 6LIJIH BBe.n;eHLI CJIC,Il;JIOIUHC or~aHH'!eHHH: Q2 > 1 r3B ' W2 > 4 GeV
2

• 

KHHeMaTH'!eCKOe orpaHH'!eHHe Ha w IIO,IJ;aBID!eT BKJia,n, pe30HaHCHOM o6JiaCTH, ,!I;ID! 

.[IOJIH JHepmH rrepe.n;asaeMoif OT Bl1PTYaJILHOro ljloToHa K MHIIIeHH (y = v/Ebeam) 6Lmo 

HCIIOJIL30BaHO orpaH11'!CHl1e y < 0.85, '!TO II03BOJ!HeT OT,!I;eJIHTL KHHeMaTl1'!CCKYIO 

o6JiaCTL, B KOTOpOM Tpe6yIOTCH CYIUeCTBeHHLie pa,n;HaU110HHLie rrorrpaaKl1 K 

HHKJII03HBHOMY ce'leHHIO. )J;JIH BLI,IJ;eJieHHll a,n,pOHOB 6LIJil1 11CIIOJIL30BaHLI crre.n;y10m11e 

KHHeMaTl1'!CCKl1e YCJIOBHH: z > 0.2 H XF > 0, r.n;e z - ,[(OJIH JHepnm poJK,IJ;eHHOro a,n,poHa H 

XF - nepeMeHHaH «l>eifHMaHa. 3Tl1 ,IJ;Ba ycrrOBHH II03BOJIHIOT BLI.D;eJIHTL o6JiaCTL TOKOBOM 

cpparMeHrfill;Hl1 rro,ri;aBJIHH BKJ!a,D, OT 06JiaCTH cpparMeHTau1111 MHIIIeHl1. c Y'!eTOM 

BLIIIIenp11se.n;eHHLIX orpaHl1'!CHHM 6LillH H3MepeHLI MHOJKCCTBeHHOCTl1 3apHJKeHHLIX 

a.npoHOB Ha .n;eiiTepHH, HCOHe, Kp11IIT9He H KCCHOHe. BLIXO.!I;LI 3apHJKCHHLIX IIl10HOB, 

KaOHOB 11 (aHT11)rrpoTOHOB 6LIJil1 nonpaBJICHLI Ha '!YBCTBHTCJILHOCTb ,!l;eTCKTOpOB 11 
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i 
qT06J>I HCKJIIO~HTb B03MOJKHOe BJIHHHHe HeIIpaBHJlbHOM 

~a HCIIOJIL30~ npgne.n:ypa 'RICH unfolding', KOTOpM 

HCIIpaBHJILHYJO ~Hcpimaumo a,n;po$B HCI10JIL3YH 

MaTpHL\LI. IIocKoJILKY .n;ereKTop RICH coCTom m .n;syx 
:eTeKTOpa MeHl!eTCH B o6JiaCTH HX nepece'leIDUI KOTOpbIH lf 
~ npH'IHH .!I;JIH onm6o'IH01il: H,D;eHTHljlHKauHH. "llTOtlM 

1·~1> AIHHL11il: 3cpcpeKT 6~i9MOAeJIHpOBaH H.n;~8JI1>HJ>m .n;eTeKTop RICH 11 HcrroJIL3Y5l 

'!"j~ITW MoHTe Kapno 6r.~~eH&I "unfoldmg" Ma:rp~I KOTOp&Ie H npHMeHl!JIHct. 

:!* xoppeKL\HH JKcnep~HI>IX ,naHHLIX. HeorrpCAeJICHHOCTH H.n;emH<l>HKanmt 
IOJIOI 15LIJIH oueHeH&I rom sapmeHHl>IX rrHOHOB Ha ypomre 0.5%, .!I;JilI 3apHJKeHHLtX 

11 H npOTOHOB no :l.'1~. H .!I;JilI aHTH·IlpOTO.HQB Ha ypOBHC 4%. IloJIHPl,e 

'ICCKHC rrorpemtroC'illl . .ll'II DHOHOa, KaDHOB, rq>m:QaoB H BHTH-rrpOTOHOB 6&DIJl 
HI ypOBHe 3%, :51JG, 4°h H 10% COOTBe'.tCTBCUHO. HcnOJIL3YH lOOC 

IHHLIC a,n;poHH&Ie ~JlDJ, 15&1Jl .!I;eTaJibHO rrpoaHa.JIH3HPOBaH 3cp<PeICl' 
1pHOrO ll)l;CpHOfO 3a~. Dpe,!1,CTaBJieHLI pesyll&Tm'bl .!I;JilI OTHOilleHHH 

,eHHOCTCM RhA c IJPllOJib30llHHeM no.n;po6Horo p836HeHIDI no o.n;Hoii 

;HoA, 15onee rpy6oro pag6BeHWI no ,11,pyroii rrepeMeHHott u HllTCrpe:poBattHeM no 
nepeMeHHLIM B np~ axcemattca ycTaHOBKH. 06HapyxceHo cxo.n;Hoe 

,I 11.aepHoro 3acyxatnt11, KU 4')'HKLIHH OT p83J'IH'lHltlX KHHeMaTH'lecKHX 

lllX ,11,J'UI IIOJIO:>KHTC.ll&110 8 OTpHLt&TCJlbHO 3aplliKCHHidX m!OHOB B rtpe,n;eJiax 

tKCnepHMeHTaJII>H&IX omatiox. HeraTHBHO 3apHJKeHHLre KaOH&I no nose.n;eruno 

0 DHOHIMH, TOr.n;a KaK ~ \f SUHC$1MOCTH 3aryxaHHH nOlPJ.THBHO 3apIDKeHHLIX 

o8Hlp)'>ICCHO pa3HOe no~eJX$HCI I p~JIH'IHLIX o6JiaCTBX no nepeMCHHOH z. 3To 

MOllCCIT 6LIT& o6ycJIO~O H3MCIHIHHJIM <l>YHKUHH <l>ParMCH'ranmt B ll)l;epHOit 

TllOICe o6napyJKeHa o~ 38KOHOMepHOCTL yseJIH'lemla. 31J.><Iiercra ll)l;cpHoro 

111111 c poCTOM aTOMHOrtl HOMepa HOCJICl,ll,YCMOfO Mpa c JBCJIHllCHHCM JHeprHH 

1HOro 410TOHa rrpoHCX:d).'!.m' ocnal5J11'HHC ll)l;CpHOro norJIOmemm 8,llpOHOB, 'ITO 

f'1Tlt CBll3aHO C Jtl>i[leltmOM nopeHL\ paCIIIHpCHIDI. 06aapyxccHO TaKJKe 

•tlHOI p83JIH'IHC B ITOB~ QepMoro nornomeHHH .!I;JilI J4e30HOB H IlpOTOHOB, 

.. lllMIUI' Ha B03MOJKHbtH "bock-out" MexaHH3M ,!{.IDl .npoT0HOB, TOr,!{a KaK 

..... IHTH· npoTOHOB cxOX\!e .c DOBCl,ll,CHHCM Me30HOB. 3ro'r 3clilfietcr .!I;OJIJKeH 

.zig~OHTb npH MaJibIX 3Jnl'{CHWIX HMnyJI&Ca a,n;pOHOB, 'ITO rrpOJIBIDleTCll npK 

~· .lllHHltlX B o6nacTH MaJIJiJX SHa'llHllA nepeMeHHOit z. Eme <>AHml mrrepecHOH 

eeG!Smoari.io nony'leHHLIX peey,llD'taTOB llBJUleTCH Ha6mo.u;eHHe 3414!el<1l'a KpolllOOI, 

~ .1U1J MC30HOB 6LIJI nd;naBJleH ~ 60JIJ>WHX Z, 'ITO MO"IKCT 6JdTI> CBll3aHO C 

M~MOM «MrHOBCHHOH» a.n;IJOHimaIUIB. , Dpoee,n;eHHLIB ,IJ;eTaJIJ.HJ>lit aHaJIH3 ,!{aHHI>IX 

[(() )OIOroMlpHOMY a.n;epHOMY not'Jiomemuo pa3JIH'IHLIX a,n,pOHOB ld'.Ox<eT 6&ITI> BaJKHblM 

llpD!' DOOl'pOIHHll MO,ll,CJIH a,n;po~ 'ITO pacIIIHPHT HamH npe,u;CTaBJICHHH 0 

WBIDIMIX 4>opMHP0BaHHH a,n;poaoB. ; 
11~· pe3yJI&TaTLI rrpe,ll,CI8BJDJJIHCI> ·Ha p83JIH'IHLIX Me)l(,lcyHapO~HLIX HayqH&IX 
KO~llWllX. TaKHX KaK PANXC(2011),: Bormio(2012), DIS(l012), SPIN(2012), 

QCl)(2012) a TlllOKC Ha MHOI'O'lllCJICH~IX ceMHHapax B EpCllU H MllTIDITTlX 

KQ.-Opawcu HERMES. ! 
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