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Ujunthbnl, uwnwgduwd bptph dpuw whwnp tp juwnupk] oupponodubp wuypdw-
unpjuwd hwgpnitubph Yhnsd yghwlijubwugdwt Gphnyphbpnyg: Zunpnboghi
Liphph bulwp whup Etp wnwig puqumlhnipjnibitp, wyjuplpl, Junpp ny
wnwdqujubnpbl gpdwd LjEjunpoibbph Ywd wnqhwupnubbph Jpu bnpdw-
Unpjwé bwppniught Gpbp: Ujimbbwl, hwnpnbughtt puquulihmipeimbubpp
whwp tp pghuwpll Yphuwmih hwpwphpnipibbbph whupm), unug]ws
wnwppbp Uhgmluyht phpwfuiitphg b phpnpniught phpwluhg, puquUuyuh
hubdwwnhljuluh mhpnypubpnnd:

Yhpwnwiwi bowbmnipymbp

Jhpnhhojuy Yphublh bupwpbpnipmiiibph ghowpymdp hwpugnpmpeinih b
uwjhu  wwulbpugnwd  Juqdnt bungpouh wewgwglwi  wpnghuh  Ypw
dhoniljuyhlt vhowjwyjph wqnbkgmpjwb duuhlt: Unwglws wfjuubkpp upng b
oqnnugnp|ly hwunpnuh wrwgwgdwh wpngbuh bwdwp pEundbunnghwlwh
unghjitiph unbnddwtb, hiyybo twl wnljw dnphjubph vnnigdub iywunwlng:
Eplnyph puwquuyuh jhbhbdwnhjulwh ghnwpyndp buwpuennpmpnh £
phdkninud wouh) dwiputwub ghnwplybpg vhgnijughtt dhowjuyph wqnk-
gnipjnilp  hwnpnithqughuyh  wpngbuh Jpw'  htwpunjappliv  Wjwqugnytth
hwugbbin] Yhubdwwhwlub Uhsnipniibbph dhol wnlw hnjulju]ujwsnip-
mibbkph wqpkgnipniip phnwplyng didmpjub quppugshls

Qhun 1l

Nuinuftuuppt] i whobuyghl, Junbught b wpnnob-wbwhuypnuninght
puquubhmpimbttpp, vnwgjus wwppkp dhontjughlt phpwjuttiphg, wwppkp
Lhubdwwnhwljub whpnypubpnul: Ywnwnpdl) b nunpodbbp wwplwiunnp-
Jués HERMES uujkjunpnutnph wqnkgnipjunip b hwgpobbtph hlind inghwlw-
wwglwh Eplnyphbpny:

Unwght whqud nhwnwnldby bb hwunpniught puquujhmpmnibbbp) puquugwh
bhwpwpbpnpoitittpp, vnwghwos bbnbughl, Yphynnbught b publintuyghb
phpwhiikphg, (hgpuwnmjud whntbbp), junbubph b ypnonbikph-whnhopn-
wnnbibph hunfwp:

N whn pjuh bhpluyu wipnniiphl

Zunpnuuyh puquiuihniejntiibpn, nunnyus hugpnbbbph hnd tnyiwufwbmg-
dwb bplnypibphg b wykupmiftnph pijunhnibulnipjudp oo gpulighsibph
pwsnnnibulmpjulp wuydwbugnpws thhnbbkphg:

Puquwyuth dhgntuyhl poyjuglwi tpElnh hwdwp wpuyitkp’ {hgpwnpywd
uyhnbbbkph, Yuwnbbtph b wpnunb-whnhypnunbiiph  hwdwp, wnwgws
ubntbughl, Yphupnniuyht b pubinbuyhb phpwpubphg:
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Enud qunuupwpibpht & hpmywhwgjws ghwunhnpdbphl, npnip byunmy
nutihb nuunlbwuehpbne wyn jurmgdwéspp:

Unwghti ginijup tkpwnnid £ Migph $hqhljulmi tjwpwgpnipynibp, dtwuin-
puiygbu, npp ny wnwdquijut pdwqp-hiryyniqhy wpngbup b wyy wpaghkuh dpu
Uhgniuyht Uhgujuyph wapbgnipjniip: Ljwpp-wwpnniughl yupquenyb dn-
nhiih opgwbwlitbpmd ghwwpljws ki wpngkuh Ghkdunhwljuh pumpwgpbpp,
1Eyunnb-intlynh gpuwib ypnghuh Yinpudpp b dhonijuyhlt pnywguiwh t$hljnh
twuhb wwnlkpugnidibpp wnupphkp @hhnﬂhhnl_nq_hmllmh Unnbjtkph opowtiuy-
Ubpmu: $wlhuinphqughuyh nkdhdh wuwpwibbkpnd  Jhpnhhoyuy uwpnghup
YJupjudpp kphuywgyws b ywpunbuyhl pushnjwdmpub $nuiiyghwikph b
$pwqulitnnugiing nithghwiitiph Uhgngny: Zunpnbughit puquwlhnipniiiiph
nhunwplnudp  hiwpunnpupmit b owughu hnwgnnbnt ppugubinnwgng
$mulghwbikiph Juppwghdp wwppkp Ghubtunnhiulwh pughnjwsnipimbikpnd:;
Ujniu Ynmuthg, dhonijuyhll phpwuithiphg mnmgjws hunpniught puquuwhhn-
pjoiitph nhinwpyuudp Yupkh b yuwnkpugnad jwqdty dhonmbuyht how-
Yuypnud Jhpehhoyu) $puqubinmgng otitlhghwikph dbunhnjinpymb YEpw-
phpjwy:

bBphpnpn gmujub wiithnhnid © HERMES ghwnuthnpdp b widjuybiph unwmgduh
m uwhlwh phpwguliupgp:  Vhwp 1-md wwnlkpjws b HERMES
uwljinpndbnpp, npb wowgluyhbs wilywi umtjnpoutnp £ b punjugus t
tpynt phnklijunpught Bipwhwdwliwpgbphg hbnwgsunpuiut hudwp whb-
hpwdbon gpubghyibphg, npntp wywhnmy th dwutthbh hiwynyuh Jbpw-
Juiigimidp wbih phy pwl 2% ndnqulwinpepudp b twubhlikph unynaljw-
twgumb hwdwp oquuignpdnn gpuibighyiiphg, dwubwinpuuybu RICH(Ring
Imaging Cherenkov Detector) qpuilighshg, npp htwpunnpmpmibt bt wwghu
unybuljwinagiiy wholitkpp, Junbikpp, wpnnnbitipp b witnhwpownnitibpp
huwniuuyht 2 ~ 15 Gk whpnyenul: Twuthlibph inyhujwinugdwi hunfw-
jupgp PID(Particle Identification Detectors) hp dby ubkpuwrmd t twb
wignidughll fwnwquypdwi gpuighsp’ TRD(Transition Radiation Detector) 11
hHEjnpuiwqihuwluwh juinphdbnpp:  Zwpy b gk, np ndu) wopuquynod
Junupp Jhpupbpynud £ hhwnwgsh wyinghuh tnybwljwiegdwip, npnty wwpph-
pulymd &, pk wpgnp wfjuy hhnwghép hulwywnwulpwind b byuntp,
Pt hwunpnih:
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Lhwp 1. HERMES uykljnpodtwunpp:

Oquuugnpstiny PID hulwljwnpghg uinugjws Ixh.‘l)npdmg]lmh‘ HERMES ghunwm-
thnpdnud jignnbubph padwimdp hwunpniiibphg hpuluwbhwgynud t wdbh phy
pwlt 1% hwninipnh sunhwpwdim]:

Syjujuliph punpmpeintih hpuhwbwgws L uyingtu, np jnipupwbynip dhqhljm-
Jub wwnwhwp hpkihg bkplugugith unpp ny wowdquijmb wunnuwhwp, wyuhbpl

Q*>19h), W:> 4 Q)

npwntn Q® Yhpinniwy $nwnnithg phpwuuyght intynithh thnpmbglwus purwswth
huwnyup pwnwlniuhl k, pulj W? Jhpnniug $nnni-indginb hwdwlwpgh hb-
Juphwin qubqiwsh punwiniuhl: vntuuhbn hudwp thugh &mwpwquypuyht
tpbhnibphg Yhpweyws kiwb hbnbjw) vwhiwbuhwlndp

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

nputn v Yhpunwy nunnbh tubpghwb t, hul) E b E' thugh b gpdwd (kuywnlh
tutpghwhtph Gh:

£4Jwgh huljynighy hugpnithbtph phwpmipejub hwudwp oqumgnpéyt) ki htwnbyuy
YhtbUtunpljulywh vwhdwiuhwlnidbpp |

2<P<159hL}, z>0.2, x>0

npunkn P hwnpnih hdunyut £, 2z dhpniniuy $nunnih tukpghuygh m;]h Uwuly, npl
bp bt wwinuf £ wowpwmgus hugpobp b x¢  SEhwih hohnjuwmljubp:
Hkpghtt tphnt vwhdwhuwthwhnulbbpp tyunnwy mbkh bhponkpe nrunundbu-
uhpynn wijjuitph Uk wnwghuyhtt ppwqikinmghugh whpnypp:
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Lljup 2. Zkpkiynfjuh fmnmguypdut wilyuh Ywhnjwdnipiniip dwuithyh
hiyniuhg:

Lhup 3-mu wunbpws kb hugpnbught Ephpp(qupdhp) nnjus i RICH
phnklnnph Yhnd  bnybwjubogludp  wupdwbojnpjos Eplinypubphg(gm-
wyouyn): Puswbu bphnud t Wywp 3-hg, (hgpunjnpiuws whntbtph hudwp YEns
inyhwljwbwgdwb  bplnyptlpp  Wjwqugnybh b, vhiygtn  wpnwnnb-
winhwypnuntlibph hundmp kpobhoyuy Epnp nibp qquih wqnkgnipmi:
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Uljup 3. Lhgpui|npjwd hgpobitkph kpbpp nunws(fuynijn) RICH
qpuibighsh ns tnybwlminnguiwh tpbnypikphg:
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unpwhwpnyg t 8 — 11 @] whpnypp, hiyp wwjpiwbwynpjws E RICH
phnkjnnpnud Swnmquyphsh whgniduyht thnynij(nbu’ Wywp 2), nph dudfubuy
uibgnid t junwpyoid wkpngl) funwquyphshg( tywp 2-nud wnwght Erjulh k)
CiFyo dunwquiphyht( bpypnpn koyuy ):

zupy t bgk), np bjwp 3-nd wwwnlkpyws hwgpniwghh Gphpp anugjws G
wnublg x> 0 Jhubdwnplwljuh vwhinbuwhwipdwt, npp z > 0.2 yuydwih hin
hudwnkn bywwwl nibh  thoppwgihbne  phpwjuh  $puqubinnmghugh
ubkpnpoulp mfyuyubph Ube: Pluyybiu fupkih & wikuby Wjwp 4-hg, dhudwbyub
thnthnjuwljmih Jpw nppdud Jepohhyjw) vwhdwhuhwlnwip npbk wonkgniejnih
sniith whabbbph hwdwp, npnip z > 0.2 wwhiwbwhwldwdp wppkh hul
plnpdud & wowgbuyhh pugutinnmwghugh whpnyphg, dhtygtn Junbitph b
hwwnjuybku ypnnnb-whnpuypmnnbitph hudwp gpw wonkgnipnitip gquugh t:
Zugpnbuyghlt Giptph z b p, pugfajwdmpinibibpp buwfupuh RICH qpubighsh
hEnd tnyhwhwhwmgdwt Gplnyphkphg nmgnkp(qupdhp) b ougnkplg hbkwnn
(quunwn) phpgws G bjwp 5-mud b 6-nul: Ujunkn  pelt hpinniw) nnntih
ijunnifundp hugpoith hdwouh juybwawb punumphyb b
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Lwp 4. Lhgpunjnpws hwgpatkph kpkpp’ ‘nLI1I111u16(11u1u1nL]m) RICH
qpulighyh Y tnyhwjwimgimi kphnyputphg Syinfwiywi pohnhwluh
Ypuw npfuiss vwhdwhuhwldwdp:
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Ljuwp 5. Lhgpujnpiwé hwgpnhitbph kpbph z puyhujwdnipynuip
nuwd(fuyniyn) RICH qpuitighsh jnd inybwwhwugilub Eplinypubkphg:

12000 proton

Llwn 6. Lhgpun|npijws hugpntbph kipkph p pughojwsnipyoip
o ud(uynin) RICH gpuitighsh Yhns tmyhwljwingiuh kplinyplikphg:

bppopy gl bbpluyuglus By wdubbpp, npotp vnwgll] b wyu
wopunnwipnui{1,[2):  Tpwbp hphughg ubpluyugind kb hwnpobuyghb
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puquujhmpimbbtph hwpwpbpoipyo’ wnugws wikh swip Uhenijuyht

phpwulibpnhg puit ytpnpnth & (bbnly, Yphupnnt, pukini)(A) unpiwynpud

nipunpntughtt phpwihg(D) uinwg)ws wpynibipikph Ypus

Lpgws  wpymibphbpp  bbpjuywglws kb bphyush  Yhbbkfwnhlwlwmb

pupfujwdmpiniiibph wbkupn), oquuugnpstiny] wjujbkph phunjnpod pun

Uty Yhubdunnhly hnnfuwlfwbh b dhlbogh  dwdwbwy Epkp  wwpphp

uihpnyplkph phnwplnd pon dnie Yhubdwnhl ginhnhwmiubh:

Zunpnuughl  puquujhmpmbbbph  hwpwpbpnipub Juhnjwsmpmibp v

Eghhﬂmmhll thmhnfuwlwbhg, bpkp nwppbp 2 Yhitfmnhy phibpoud, pepyws &
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~ Ljwp 7. Ypulymbungbo jhgpuinpjwus huulpnhhhph Fuquulhnpmbbbph
hwpwpbpmpjmb v jupjwsnpmpibp’ z thnthnpumljmith kpbp tmupplip
Uhgwljuyphpnual:

Pywbu tpbnud £ twphg 7-hg, Uhgmlughh pm]_mgﬂuﬂl EdEYnp qquiph b swiip
ﬂllgnl.llhhph hunfwp bt ufund k ijwqhy v-h waht qnigplipmg, hivp jupkh &
yuplwbunply  npbgiut npugiwb tPERnny: Zwnjwbowfwl L
ypownnbbph Juppwgsh twlwb wwppbpoipimbn:  Ukgobiukph Juppugshg
hwnfuybu thopp z-kph whpnypnwd, hisp Yupkh & pugunapt) Jbpgtmljmb
Yh&uh hnjumqnbgnipimb bwljwh (hukm hmhquufmhpm{ nph  wpynibipmy
wpownbbEpp, pugh $puwqubinnmghwihg Ympnn kb bk gaupy dndk uhgniyhg,
h]uﬂlmllmhnuf thnpp huuynyuuyghtt whpnypod, 11112]1. hudwyywnwunubnd
ll’lnpp z-tph  dppwuyphiz  Uwubuwnpunku uqu dwuht & Jiuynud,
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whwnhypownnuitph  quppwqghsp, npp  pugwuwlwbwybtu  (hgpwynpjwd
ubqoutiiph htw dhwuhtt wywnbpjws & ajwp 8-nud, b Wwlwh b dkqnuubph
Juppugshtt: Ljwn 7 1 8 -hg iphmd t twl, np pugnumubnngbu (hgpunpjws
Juwntutph Juppughdp Wwdwb b uhnbbbph Juwppwgshl, b wwppbpoipni
ppulwbunybu (hgpwynpyws Junbbbph, npobp ks z-Eph whpogpond gnyg B
nwihue poyp Jwhlnjwsmpput v-hg Uw Jupnn t dbjbhwpwin]l), npyku
dpwqubitnmghng $mbghuiikph dnnhhughmyh wpynibp:
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Ljup 9-nuf wuwunlibpuws b gpuljwbugbu  hgpun]nmjus humpnubph z
Juumdnipyniup kpkp wiwppbp v Uhowljuyphpnud: buywbu Eplmd & tljup 9-hg,
z-h wéhh qmgplpwg Uhgnijuyhlt poiuguwh EpEjnp mdbguimul b, husp
Juphkh § wuwpdwiunnpl) bojuwhwngpniughi Jh&wlh wpwg dtunnpiwi hhn,
pwih np, hudwdwyl Unphjughtt  wunnlbpugnidiskph, buwpwhwnpninghb 4p-
dwlh ummgmguwl dulwbmyp, Ukd z-tph whpnypnwd huniblunnulut £ ~(1-2):
Upgynibipnud, iwpuuwthwinpoiimghtt Jh&mlh wpwg dbunjnpoudp ("uljupuppuyhit )
huighghmy E npw Ynnuhg vheniljuyht dhpw]wypnid Ypwd hnpugrbgnipiut
w&h, hiyng b ‘ulul]llminuqnpl]_mb ki qquh Eubpgbuhy Ynpniunitpp vhenijught
dhowjuypnd kS z-tph whpnypnd:

Ljwp 9-hg bpbowd b twl, np wpounbubkph hwdwp wolwm Tuhuwn
Yujnwémpnih thopp z-tph whpoypnwd, high wnul) wliuent b oswbp
phpwhitibphll whghtinig: Uw tmyjhugbu junund | ugh dwupl, nn YEpptmljub
Jhdwlh thnjuwqnlignipymultph bbpypnudp qquiph | boqus wnhpnypnd:

Lup 10-mu ypunnfbpgus b hudwiniub Yuhdwsnipyniip puguuuljuimubu
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Lwp 10. Pugwmuwlinuybu thgpunnpjws hunpoibbph puquwihnpniiikph
hwpwpbpmpjut z jwjwsmpnibp” v thnthnjumljwih bpbp twppkp
Uhgwlwyplpnul:
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hugnjws thnpp z-Eph whpnypod, b hudbdwn, ppuljmbuybu 1hgpunnpywus
Juntbph, hiyp upnn b yuduiodnpdws thut] phpwinid ypmnnbph Ywnb-
Twdpnu dbuwthnpudundp: Zudwidwb bplnypp puguumljutiuybu (hgpu]np]ws
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Piymbu  Gphod £ Wywp 11-hg, zh wdh hhwn Uklnky, Jbpwbnid L
Juwi]wbnipnitp hugpniiubph hdwnyuh puyiului pununphsh punwlniumg,
huyp upkh b puguinpl) twpnohwnpnith wpwg wnugwgimi kplinyeny, puh
np  hdwynyuh ujtwlwb l.lmfulnhhhmp Uty twpwhunpniumhh  Jh&nyh
ukpgpoudp withwdbdwn ¢npp £ h wnupptpnipnih ywpnnbughh BpEnitpng
yujlwbunpjuwd kpgpuwl, npnbg ghpulunwpnwdp qquih b thnpp z-tph
wnhpnypnid:
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Lljunp 13. r}puﬂlul’uumlln.l thgpunpywd hmz}pnhhhpp puqiuiljhmpnibbph
hwpwpbpnipymb p, llqut]_manla]nLhE z tnthinpuwljuih Gpbp inmppkp
Upgwuyptpnud:

Zwnpnliitph puquuypnipnititph bwpupbpnipyut p,2 Yum]wsnipoiip z
thothnluwljwbih Gpkp wwppbp dhgwlwypbpnud phpdud £ ilwp 13-nuf:

Ljup 13-nud Jupbih b nbubly Ypobhih quumluob Epblunp by wybwljwi
huynyu nibbgnn  hwgpoubbph  plh w&p  dwbp  phpwjubikph Ypu,
yuplwbunpjwd hwugpnkph poquulh gpuwb bpbnygpnd[1],[2],03]:
Zunljuwbpwlwb k bwl, np Uké z-kph dhgwluypnud Ypnihh EbLlnp &upgws k

Ukqoliibph  hwdwp, npp Ywphih b puguwwnply “wpuwg? hwnpnthqughugh

EpElinn, hush hp htpphu hmhqhgimu[ E puqumbh gpnadubph wwmqumbp:
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Unwghtt wbguu niunidbwuppdl) G (hgpudnpdws whnbubbph, Junubbph,
ypnnnbbbph b whnhypnunuikph pquml.lbmp]m’u'uhp]'_x‘ wnugjud nhjnpn-
tuyht, Uenbughl, Yppyuinbiuyght b puktnbuyht phpwjubukphg:

Uunwugjwd pwquuhnpoibiibph mgnkkn B RICH  qpuighsh  Ybnd
unyimuwhwgdunlp yuydwbwnpjwud thhnhg:

Quunufiuuppby b dhonijuyhtt pojmguwh Epbljinp hwgpnbughl puquuyhnie-
mitiph  hwpupbpnipniiibpp, wnwgqwd  benbuyhl, Yphuponbughtt b
puklmbughtt phpwjuliiphg, puquuyunh Hhibkvwnpywywh dhowljuyptpnid:
Unugluws wpymbpibpp Ghpuyug]l; &' PANIC(2011), Bormio(2012),
DIS(2012), SPIN(2012), QCD(2012) dhgwqquyhti ghinudnnnjubphl, htyuybu hwb
YerPHI-nwd Yuijpuigud ubdhtuputph & HERMES njupnpuighnt dhphuqubtph
pupwugpnul:

Unkwpununpyul plduyn] hpunwpuljgwd wpunwbpbph guby ©
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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 em 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 10
nucleons per cm? Due to the regular switching of the spin dircction 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 10** to 10* nucleons em™s™. The
geometrical acceptance of the spectrometer is = 170 mrad in horizontal direction and = [40
— 140| 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 lepton-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 C,F,, 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
GeV? and W? > 4 GeV? are used. The kinematic cut on W? suppresses the resonant
contribution into the data. For the fractional energy transfer from virtual photon to the
target (¥ = ¥/Epeam) the ¥ < 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 xg > 0 where the z is the
fractional energy of produced hadrons and xg 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 them. To correct for this effect the “perfect” RICH detector is simulated in Monte
Carlo ‘and the data from this simulation were analized. By lodking on generated and
: 16 :
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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 und protons, and 4 % for antiprotons. The total scale uncertainties are 3 %, 5 %,
4 % and 10 % for pions, kaons, protons and antiprotons, respectively. Using those
corrected yiclds the detailed study of the multidimensional nuclear attenuation is
provided. The results for the multiplicity ratio R", 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
positivcly and ncgatively charged pions found to be the same within the experimental
uncertainties. For ncgatively 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 that 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 dominute at sinall 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 “immediate™ hadronization process.

These new detailed unalysis of nuclear attenuation effect can be important for
constraining models of hadroniazation which eventually will improve our understanding
of the hadron formation process.

These results arc presented in scveral 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.
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Pearome

Okcnepument HERMES gpnseTcs OZHMM M3 OKCIIEPUMEHIOB Ha YCKODHTENE
HERA(Hamburg Electron Ring Accelerator). On npeacrasnser cofoil SKCIIEpHMEHT
Ha (MKCHPOBAHHONM MHMINECHM C NEPEIHUM CICKTPOMETPOM M HCIOJB3YET MydKM
3JIEKTPOHOB U MO3UTPOHOB C 3Hepruel B 27.6 I'3B. CucreMa ra3oBbix MULIECHEH ABJIAETCA
BHYTpEHHElf 110 OTHOWeHMto Kk myuky. OHa npeactaBiger co0off 3IUIMITHUECKHIM
HAKOIUTENLHbIH CErMEHT C OTKPLITBIMM KOHIAMU JUMHOHA 40 cM., OpHEHTHPOBAHHEIH 1O
HAMpABJICHHUIO TIy4ka. YacTh NaHHbIX 65na HabpaHa ¢ MCNOJIE30BAHHEM IOJIAPU30BAHHOM
MHIIEHH, [A¢ NOJApH3allug JOCTHranach 3a CHET aTOMapHOro Iy4KOBOTO HMCTOYHHKA,
KOTOphIH CrOCOOeH NPOHM3BOIUTH CTPYIO IOJIIPU3OBAHHBIX aTOMapHEIX JEHTPOHOB €O
cpeaHeit moysipH3amueli nopaaka 85% ¥ IUIOTHOCTHIO mopsanka 2.1x10™ myxiionos na
cvm’. BBugy peryispHOro H3MEHEHHMA HanpaBlcHMA CIHHa BO Bpema Habopa
NOJIAPM30BAHHbIX JAHHBIX, BO3MOXKHO PaccMATpPMBATh Takue JaHHbIe, xak 3({eKTHBHO
HEMOIAPH30BAaHHBIE NPH OOBEAMHEHHM CTATUCTHKM C PA3HBIMU HAIpPABJICHUAMH CIIHMHA.
PeayNsTHpyIOIIas CBETMMOCTh Npu HaGope cTaTmcTukM Gbiia mopsuka 10%! — 10%
HYKJIOHOB Ha cM“cex. |'eoMeTpHyecKuit akcenTaHc criekTpoMerpa paseH + 170 mpaa B
FOpH30HTAIEHOM HanpabieHUH u % [40 — 140| mpaa B BepTHKaILHOM HampasjeHHH. B
oGnactu JeHCTRHSI MATHUTHOTO MOJIA IIy4OK YCKOPHTeENs OBUI 3aIlUIIeH IOPU30HTAILHOM
SKEJIE3HOH [IIUTOM, KOTOpas pa3/e/siia CIEKTPOMETD Ha JBE CHMMETPHYHBIE MIOJIOBHHEIL.
CrieKTpOMETp COCTOMT U3 [IBYX JeTEKTOPHBIX IOJICUCTEM: TPEKOBEIE I€TEKTOPEHI, KOTOphIE
HO3BOJIAIOT PEKOHCTPYHMPOBATH UMITYJIBC 3apSKEHHBIX HACTMII C paspelIeHHeM JIydiie,
qeM 2%, ¥ JETeKTOPOB ONpEJEJAIONMX THI 3apSXXKCHHBIX YacTHL, KOTOpBIC
ofecrieyuBany HaNexKHOE pa3fiefieHHE HacTHl, B YaCTHOCTH pa3fc/icHHe JICTOHOB OT
aZipOHOB C InpuMecklo MeHbme , 4eM 1%. Jina pexoHCTpykuMM TpekoB ObLim
HCIIOJIE30BaHb! Jpeii)0BbIe KaMepEl, YCTAHOBJIEHHBIE 0 Y II0CTE MarHUTA CIIEKTPOMETPA,
YTO MO3BOJIANIO PEKOHCTPYMPOBATH TPEKM 4YacTHI KOMOMHMpYs HH{OpMalMio  oOT
MEPEHNX M 3a0HUX JeTeKTopoB. PasneneHue NeNTOHOB OT aJPOHOB OCYLIECTBIANOCH
xoMOuHuporanueM uHQoOpMamuKM OT UYePeHKOBCKOTO  AeTeKTopa (RICH),
TIPEAJIMBHEBOr0 JETEKTOPa, AeTeKTOpa nepexogHoro uanyueHns (TRD) u kanopumerpa
U3 CBHHLOBOrO cTekna. Jis maeHTH(MKAuuM 3apshkeHHBIX aQpPOHOB HCIOIB30BANACH
nHGopmarug ot detekropa RICH, koTopsiit Mo3BosseT HACHTU(UIMPOBATE 3apsKeHHBIE
[TMOHEL, KAOHEI U MIPOTOHBI B UMIyNsCHOM uuTepBate oT 2 g0 15 I'eB. RICH netexrop
COCTOMT M3 OBYX paJHaTOpPoOB, OJUH M3 HHUX 3aMO0JHCH ajporejieM ¢ HHIEKCOM
npenomiennd 1.03, npyroii sanonsen rasom C4Fy¢ ¢ uHaekcoM nipenomieHus 1.0014.
Jlna  aHanu3a OKCIEPHMEHTAIBLHBIX JAHHBIX ObUIM  MCIIOJB30BAHEL  HECKOJBKO
KMHEMAaTHUYECKUX OrpaHMYcHUi. JU1a aHamusa pexuma rnyﬁoxo-ﬂegnpyroro paccesHust
(DIS) Ghimn BBeZieHS! CIEIYIOUME OTPaHMYCHHA: Q* > 1 TaB*, W > 4 GeV>
Kunemarudgeckoe orpanuyeHre Ha W' INOJABIAeT BKJIaA Pe3OHAHCHOM obnacrH, mnd
JOJY SHEpruM mepeJaBacMoif oT BHpTyarbHOro otoHa Kk MHUIIEHH (Y = V/Eye,y) ObLIO
UCIHONB30BaH0 orpaHuyeHHE y < 0.85, 4yTo no3BoisfeT OTACNHTL KHHEMATHYECKYIO
o0nacts, B KOTOPOM TpeGYIOTCA CYIECIBEHHbIE paJUalUOHHBIE IOMPABKA K
HMHKTIO3MBHOMY ceveHuto. [ BbLIENEeHHMA afpOHOB ObUIM HCIIONB30BAHBI CICAYIOLIME
KHHeMaTH4eckue ycaoBus: z > 0.2 n Xg > 0, r1€ Z — 0151 FJHEPTHUY POAKICHHOTO aJpOHa K
Xy — nepeMeHHas QeifHMaHa. JTH JBa YCIOBMA NO3BONAIOT BHIAEIUTE 061acTh TOKOBOi
()parMeHTaIlMM NOAABNAA BkMan OT oOmact  dparmMenTanmu Mumenn. C ydeToMm
BBIIIETIPMBEACHHBIX OTrPaHMYEHHH ObBUTM H3MEpPEHEl MHOXKECTBEHHOCTH 3apshKEHHBIX
anpoOHOB Ha JeiTepul, HEOHe, KPHMITOHE M KCeHOHE. BBIXOAB! 3apMKEHHBIX MHOHOB,
KaOHOB U (BHTH)IPOTOHOB GBUIM INOMPAaBNEHH HA YyBCTBUTENBHOCTH JETEKTOPOB U
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F JroGEl HCKJ‘IIO:,IHTB BG3ZMOXHOE BIUAHMC H?l:lp'aBPUlBHOH
A KCMOJIB30BAHA MPONSAYP2 'RICH unfol@ng, KOTOpad

HeMpaBrIBHYIO pEeHTMdEKAMIo  A0POHOB HMCIIOJIE3YA
MeTpuusl. [IOCKOABKY AETEKTOP RICH cocTouT M3 ABYX
eTeKTOPA MeHAeTCA B OGNACTH KX Nepece i Kmopbxi’é u
NpHYHH A7 ormi6oYHOM HWACHTH(HUKAIIH. Yto B
/¥ EMOACINPOBAH WACANBERIE ETEKTOP RICH n ncrionb3ys
G momyqens) “unfolding” Marpaup! KOTOpBIE ¥ IPHMEHLIACE
KOppeKLUy IKCOCPUMSHTANEHEIX JaHHBIX. Heonpenene}moim Memnda;:%
HOB GLTH OLEHEHE! JII 3APHKEHHBIX NHOHOB HA yposse 0.5%, m4;apﬂnonmé
o8 % nporomoB o LS%, ¥ A aHTH NPOTOROB Ha YpOBHE o.HOB o
&THYCCKUE OrPEmHOCTE Ans [IMOHOE, KAOHOB, NPOTY M,’tm‘Bu amni;pom > s
Ha yposue 3%, 5%, 4% u 10% COOTBCTCTREHHO. cnonm}; d‘@y;cu
GHHBIC anpoHHBe BSXomhl, Obl  ACTANBHO npoanmnmuponax;T hdorr
PHOTO SIEPHOTO 3aTyXAHMA. [pencTaBnensl peayusTarst Aid ey
BoTROHHOCTEH R, ¢ HCHONBI0BAHMEM TOIPOGHOTO pas6ueHus 1O Kez!;l o
uiol, Gonee rpySoro pasGueHus no apyroit nepeMeHHOR B lgrrerpﬂpo:axzxomoe

nepeMeHHBIM B HPEASIAX @KcenTaHcd ycrasopxs. OQGHapYXeH > cxomos
e AOCPHOro 3aTyxaiud, KaK QyHKupH  OT pA3TMMHEIX KMHEM: i
BIX QA MONOKHUTENSHO U OTPHUATE/ILHO 3apsKCHHHX THOHOB B ;; e
IXOnEpUMEHTANEHEIX ofiufoR. HeraTHBHO 3apKCHHBIS ’mm:l o NOB! Iém{mx
© NMOHAMH, TOT/I2 Kak JIg ¥ S8BHCHMOCTH 3aTyXamui fIO3MTABHO 3ap;;xz R
o8HepyXCHO pasHOE MOBSACHES B Pe3NHIHBIX 061acTAX 110 AEPEMCHHO . 910
8 MoOXeT GLITL 00YCHOBIEHO M3MCHEHHAM dynkuun GparMeHTAIHA B su; ;I){ o
L. Taxoxe obHapyxexa ofmps 3&KOHOMEPHOCTD yBEMMICHYA 3(b(benamx,gﬂg oro
ISRMA C POCTOM ATOMHOIO HOMCPA MACICLyeMOro snpa. C yBeImdeHue ononptrm
pmHOro OTOHA NMPOUCKORBE ocnalneHue SAEpHOro nomom%m upﬂo Tm
Gums cBssano c oddexrom JlopeHU PpacHIMpCHAL D6uapyxe! Tk
SMNO® palNuuKe B NOBEKEHAN AZSPHOrO IMOrJIOLISHIA 1St MC30HOB K npr o Kal;
a3IBA6T HE BO3MOKHEIE “nock-out” MexaHHIM AN TIPOTOHOB, TO nmxeﬂ
@HTH-NIDOTOHOB CXOXe: ¢ MOBENEHMEM ME3OHOB. ot dddexT RO ”
APOBETE NpPH MAIBIX IHAYGHUAX HMITYIbCA aJIp(lHOB, 910 npoggmercxecigﬁ
2HATYES DAMMLIX B OGTACTH MAIBX sxaqeHMit nepementol z. Eme oxuol m{llée}:’
GGOBSHAOOTHIO TIOYUeHHBIX. PECY/IBTaTOR ABMACTCA HaOMOoAeHHE mh%ema gaanmo -
KOTO] AN ME30HOB GBUT HMOJABICH ANK Gonbuimx z, 970 MOXET OKTH CB —
MOM (MI'HOBEHHOI anpormsamm.vl'lpoacneunsm JeTansHBH a:ga:m: élamn,m
0 JEHOPOMEPHOMY A/ICPHOMY HOTJICHICHAIO PE3THYHBIX anpouonyuome csrrraa Kt
liQKv TI00TPOCHHS Mojenil ampOHM3AIMM, HTO pacuiMpuT HamM Hpen
MexaEaIMax HhopMupoBaHHs ANPOHOB; ' . |
[OTYAORHM oq’pgsynuam APEACTABIATHCE 5Ha pasInMHBIX MEXIYH zﬁ;nmg(r le-xqa(%nlx,zl;(
KOHQeDOMUMAX, TAKKX KaK PANIC(2011),, Bormio(2012), DéS(m“ );s .Mwmm'a)z
QCD(2012) & Takxe Ha MHOI‘G“IKCJ‘IOHH?IX cemuHapax B Ep

xosoiabopeuyn HERMES. ‘

FiiexTsl MX pa3pEHICHID
poHHOY MaeHTH(HKAD
O3BONACT YYECTh BO3M
peapisaempie “unfoldi

NA6TCA OAHON M3 BO3
%0Th faHHbI addexT 6
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