I -5 LA D O P AT O X M H T T T

AT THE LABORATORIES OF JINR

A. H. Cucaksan, O. IO. Illeéuenko, O. H. Heanoes

HpaBnﬂa CYMM KaK KJ/JIIYEBbIC TCCThI

i SIDIS-maHHbBIX

M3Bneuenue TMOJIAPU30BAHHBIX KBAPKOBBIX W TJIHOOH-
HBIX pacpe/ielIeHHH SBIISICTCS OCHOBHOM 3a/1aueii SKCTIepu-
MEHTOB I10 TTOJIYHHKIIIO3UBHOMY TITyOOKOHEYIIpyroMy pac-
cesrHMIO (semi-inclusive deep inelastic scattering — SIDIS)
C MOJIAPU30BAHHBIM ITYYKOM W MUIICHBIO. OCO6€HHO BaxX-
Hel Juis SIDIS-skcniepuMeHTOB BOIPOCHI, KacaroIiuecs
BKJIaJIOB B CITMH HYKJIOHA CTPaHHBIX KBapKOB M TIIIOOHOB, &
TakKe IO JISTKIX MOPCKHUX KBapKOB M BO3MOXKHOCTH pea-
JIM3aLUU JUIsl HUX CLEHApUsl HECUMMETPUYHOro Mopsl. Jlei-
CTBHUTEJILHO, B HACTOSIIEE BPEMSI XOPOIIO U3BECTHO, UTO B
HETOJISIPU30BAaHHOM CITydae MOpe JIETKHMX KBapKOB CyIIe-
CTBEHHO HECIMMETPHUYHO, TaK YTO BO3HUKAET BOIIPOC: pea-
JIM3YeTCsl JIM aHAJIOTMYHAsl CUTYalusl B IOJSPHU30BAHHOM
cilyyae, T. €. paBHA JIM IOJSIPU30BaHHAs IIOTHOCTH Au
notHoCTH Ad?

J1s1 monsipu30BaHHBIX KBAPKOBBIX paclpeeieHUH, n3-
BieueHHBIX B SIDIS-skcniepuMenTax, BaXKHEHIIIMMH TECTa-

MU SIBIISIOTCS TIpaBHJa CyMM, OCHOBAHHBIC Ha SUf(Z)— u
SUf(3)—chMeTpmx. Ecmu SUf(3)-CI/IMMeTpI/I}I SIBIISIETCS
NPUOIMKEHHOM, TO SUf(z)—CI/IMMeTpI/Iﬂ MOXKET paccMarpH-
BaThCA KaK MMOYTH TOYHAS, TaK JKe KaK U COOTBETCTBYIOIIEE
el IpaBUJI0 CyMM — IIpaBWJIO CyMM bbépkeHa.

B pa6orax [1] u [2] aHamu3upyercs, 10 KaKOH CTETICHH
pe3ynbTatel coBpeMeHHBIX SIDIS-3kcepiMeHToB Haxo-
JSITCSL B COIVIACHU C NPEACKAa3aHUAMHM IIPAaBHI CyMM. B TO
BpeMs Kak B paborte [ 1] Takoit aHAIN3 IPOBOIUIICS JUIS ITpa-
BHJIa CyMM, OCHOBaHHOTO Ha SUf(3)-CI/IMMeTpI/II/I, B pabote
[2] MBI cCKOHTIEHTpHUPOBATHCH Ha MpaBUie CyMM brépkeHa.

B pabore [2] ObUH TpoOaHANH3UPOBAHBI KBApPKOBEIC
pacmpezenenus, noiydeHHsle Koiuradbopammsmu SMC u
HERMES. bbu10 noka3saHo, 4to eciu pe3yasrarsl SMC amns
MIEpBBIX MOMEHTOB MOJIIPU30BAHHBIX KBAPKOBBIX pacIpesie-
JeHUH A ;g HaXOAATCS B XOPOLIEM COOTBETCTBHH C IIPABHU-
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Sum Rules as the Key Tests

for SIDIS Data

The extraction of the polarized quark and gluon densi-
ties is the main task of the SIDIS experiments with the po-
larized beam and target. Of special importance for modern
SIDIS experiments are the questions of strange quark and
gluon contributions to the nucleon spin, and also the sea
quark share, as well as the possibility of broken sea sce-
nario. Indeed, it is known that the unpolarized sea of light
quarks is essentially asymmetric, and, thus, the question
arises of whether an analogous situation occurs in the polar-
ized case; i.e., whether the polarized density Au is equal
to Ad.

The crucial tests for the polarized quark distributions
extracted from the SIDIS data are the sum rules dictated by
the SU/(2) and SU/(3) symmetries. While the SUf(3) sym-
metry (and, as a consequence, the respective sum rule) is

rather approximate, the SUf(2) symmetry may be regarded
as almost exact, as well as the respective sum rule — the
Bjorken sum rule.

In papers [1] and [2] it was analyzed to what extent the
results of modern polarized SIDIS experiments are in agree-
ment with the sum rule predictions. While in Ref. [1] such
an analysis was performed with respect to the sum rule
based on the S U/(3) symmetry, in paper [2] we concentrated
on the Bjorken sum rule.

In [2] the polarized quark distributions obtained by the
SMC and HERMES collaborations were analyzed. It was
shown that, while the SMC results for the first moments A ;¢
are in good agreement with the Bjorken sum rule, the re-
spective HERMES results are inconsistent with this impor-
tant sum rule. The reasons for this contradiction and the way
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JOM CyMM bbEpkeHa, TO COOTBETCTBYIOIIME DPE3YJIBTAThI
kommaboparun HERMES cmiibHO TIpoTHBOpEYaT STOMY
BaKHEHIIeMy MpPaBUIYy CyMM. BbUTH moka3aHb! NMPUYNHBI
3TOTO MPOTHBOPEYHS U ITyTH BBIXOMA U3 Hero. B padote [2]
TaKKe MOIYEPKUBAETCSA, YTO CUTYallUsl, BOSHUKAIOIIAs C He-
koppekTHbIM aHanmu3oM HERMES-ganHBIX, MOXET ciy-
JKUTHh HaszumaHueMm it Aapyrux SIDIS-skcrepuMeHTOB, B
gactHoCcTH, Ui 3kcniepuMeHTa COMPASS. C onHoit cto-
POHBI, HWXKHAS I'paHHULA N0 ObEPKEHOBCKOMY X IOJIKHA
OBITH KaK MOXXHO MEHBIIE, YTOOBI JOCTUTHYTh MAaKCHMaJIb-
HOW TOYHOCTHU AJIS IEPBBIX MOMEHTOB. C Apyroil CTOPOHBI,
Ype3BBIYAfHO BaKHO MAKCHMAIbHO YBEIWYHTH CPEIHEE
3HAYEHUE QZ, 4TOOBI OBLI IPUMEHHM IPOCTON aHAJIH3 B JIU-
nmupyromeM nopsake (leading order — LO) KX/I. B mpo-
TUBHOM CJTy4ae JI0 TeX 1op, noka SIDIS-acummerpun Oymyt
M3MEPATECA TIPH CpeHeM 3HadeHni O 2 MOps/IKa, JOCTHI-

nytoro HERMES, 2,5 B 2, LO-ananu3 6yaet HemocTaTo-
YeH U OTpedyeTcs aHAIU3 B CIICAYIOIIEM 38 JIHUPYOLIUM
nopsiake (next to leading order — NLO) KX/1, uTo0s1 mosty-
YHTb KOPPEKTHBIE pacIipesieNieH s, coracyromuecs ¢ GpyH-
JIAMCHTAIbHBIMH OTPAaHUYCHHUSIMHU, TUKTYSMBIMH [IPaBHIIa-
MH CyMM.

B pabote [2] Obl1a TakKe MpoaHATU3UPOBAHA BO3ZMOXK-
HOCTb pean3aluil HECUMMETPUYIHOTO CIICHAPHS IS OIS~
PHU30BAaHHOTO MOPS JIETKUX KBApKOB. BBIIO MOKazaHO, 4TO
eclii 0 KpailHeHd Mepe ONyOJIMKOBaHHBIC PE3YNIbTaThI
HERMES nns BajeHTHBIX KBapKOBBIX pPacHpeAeiIeHUN
ONU3KH K peasibHBIM (yOBICTBOPSIOIINM HCTHHHOMY 3KBH-
BaJICHTY TpaBWia CyMM beépkeHa), TO MPUMEHEHHUE SKBH-
BaJICHTa IIpaBuJia CyMM bbEpkeHa, 3alMCaHHOIO B TEPMU-
HaX BaJICHTHBIX U MOPCKHX KBApKOBBIX pacIpeleeHHH,
MIPUBOIUT K HHTEPECHOMY PE3yIbTaTy

Ayt —Ad =0,235+0,097,
T. €. BeNMuuHa Aqu — AIJ ommyaercs ot Hyis (2,42 cran-

JapTHBIX OTKHOHCHPI?[) H, TAKHUM 06pa30M, TIOJIAPU30BAHHOC
MOP€ JIETKUX KBApKOB SABJISCTCA CYIICCTBEHHO HECHUMME-
TPUYHBIM.
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to improve the situation were discussed. It was also stressed
in [2] that the situation with incorrect analysis of the HER-
MES data might serve as a good lesson for other polarized
SIDIS experiments, in particular, for the COMPASS experi-
ment. On the one hand, the low x ; boundary should be as
small as possible to achieve the maximum accuracy for the
first moments. On the other hand, it is extremely desirable to
maximize the average Q2 value for the simple LO analysis
to become applicable. Otherwise, while the SIDIS asymme-
tries are measured at average QZ, which is still about the

HERMES value 2.5 GeV 2, the LO analysis is not sufficient
and NLO analysis is necessary to get reliable polarized dis-
tributions consistent with the fundamental restrictions, such
as the Bjorken sum rule.

In paper [2] the possibility of broken polarized sea sce-
nario was also analyzed. It was shown that, if at least the
published HERMES results for the valence quark distribu-

tions are close to the real ones (satisfying the real equivalent
of'the Bjorken sum rule), application of the equivalent of the
Bjorken sum rule written in terms of the valence and sea
quarks leads to a rather amazing result

At —Ayd =0.235+0.097;

i. e., the quantity Aju — A 13 we are interested in is not zero,

as compared to the total error (2.42 standard deviations),
and the polarized sea of light quarks is asymmetric, with re-
spect to u and d quark polarized distributions.
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