
New Results on �g=g from COMPASS Experiment atCERNJan P. Nassalski 1So ltan Institute for Nu
lear Studies, �Swierk, PolandAbstra
tThe gluon polarisation, �g=g, is determined from photon-gluon fusion (PGF) events produ
edin s
attering of 160GeV polarised muons o� polarised deuterons. Two independent methodsbased on LO QCD are used to extra
t PGF events: sele
tion of D or D� mesons or a pair ofhigh pt hadrons. In the former we use the data 
olle
ted in 2002-2004 and 2006 and apply a newmethod of the signal strength parametrisation. In the latter we sele
t Q2 > 1GeV2 region from2002-2004 data and apply a new method of a

ounting for ba
kground pro
esses.Key words: keyword Deep inelasti
 s
attering, Spin stru
ture of nu
leon, Gluon polarisationPACS: 12.38.-t, 14.70.Dj, 25.40 Fq1. Introdu
tionExperiments on the spin stru
ture of the nu
leon 
onsistently determine the 
ontribu-tion of the spin of quarks to the nu
leon spin to be around 30%. The missing fra
tionis expe
ted to 
ome from the spin of gluons and from the orbital angular momentum ofquarks and gluons. The 
ontribution from the spin of gluons 
an be determined in po-larised deep inelasti
 s
attering using events produ
ed by the pro
ess of PGF, 
�g ! qq.The asymmetry of the 
ross se
tions for the PGF is dire
tly related to the gluon polari-sation: ALL = aLL�gg , where aLL is the analysing power.In the COMPASS experiment the muon beam polarisation is -75% and gluons 
ome fromdeuterons in 6LiD whi
h are polarised either parallel (+53%) or antiparallel (-50%) tothe beam dire
tion.In the experiment the asymmetry of the 
ounting rates is determined: Aexp = N#+�N#*N#++N#* .1 On behalf of COMPASS Collboration.Supported by Ministry of S
ien
e and Higher Edu
ation grant 41/N-CERN/2007/0.Preprint submitted to Elsevier 16 January 2009
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Fig. 1. Invariant mass distribu-tion of D0 (up) and D� (down)mesons. Fig. 2. Distribution of the transverse momentum ofthe leading hadrons in data and in Monte Carlo (up)and their ratio (down).Here N is number of events from a given target 
ell and the arrows indi
ate the beam (#)and target (+*) polarisations. This asymmetry is related to the 
ross se
tion asymmetryby Aexp = ALLPBPT f , where PB(T ) are beam and target polarisations and f = 0:4 istarget dilution fa
tor. A detailed des
ription of the experiment 
an be found in Ref. [1℄.2. �g=g from Open Charm EventsPGF events 
an be 
onveniently tagged by 
harmed mesons whi
h 
ome from thefragmentation of 
harm quarks produ
ed in the fusion: 

 ! D0(�)X . The QCD s
alefor this pro
ess is set by 2m
. These events have neglegible 
ontributions from otherpro
esses. Charmed mesons are identi�ed by their de
ays: D0 ! K� and D�+(�) !D0�. In the COMPASS experiment the de
ay vertex is not determined due to longpolarised solid state targets (60 
m 
ells) and only the invariant mass is used to sele
tevents. Identi�
ation of K in the RICH Cerenkov dete
tor is most important. Furthersuppression of the 
ombinatorial ba
kground is a
hieved by 
uts on zD0 and on the D0de
ay angle. Finally, an important suppression of the 
ombinatorial ba
kground in theD� is obtained by a 
ut on mK�� �mK�. The sele
ted sample has 37.4k D0 events and8.7k D� events. The gluon polarisation is determined independently for the two de
ay
hannels.The experimental asymmetry 
an be written as Aexp = �gg PTPBaLLf SS+B +ABG, whereS(B) is number of signal (ba
kground) events in the invariant mass window and ABGis the asymmetry of the ba
kground. The analysing power aLL is re
onstru
ted using aparametrisation obtained from Neural Networks trained on the AROMA Monte-Carlo.Sin
e aLL and SS+B have a large dispersion, ea
h event was assigned a weight w =PBaLLf SS+B . The invariant mass distributions of mesons are shown in Fig.1. The valuesof �g=g obtained from D0 and D� samples are 
ombined and give the preliminary result:2



�g=g = �0:46� 0:27(stat:)� 0:11(sys:), where xg = 0:11+0:11�0:05 and the s
ale�2 ' 13GeV2.3. �g=g from Events with High-pt HadronsIn the COMPASS analysis PGF events are also tagged by hadrons 
oming from thefragmentation of light quarks. The advantage is a relatively larger number of events.Contributions from leading order (LO) and QCD-Compton (C) pro
esses are suppressedby a 
ut on the large transverse momentum pt of hadrons but have to be a

ounted for bythe Monte Carlo. We use LEPTO with MRST2004LO PDF and JETSET fragmentation.For this analysis the s
ale is given by the Q2 > 1GeV2 
ut.The sele
ted events are required to have two hadrons of pt > 0:7GeV and xF > 0 relativeto the virtual photon dire
tion. In the analysis we determine A2hLL and we use also existingdata on the in
lusive asymmetry Ain
LL to determine �g=g by solving the two equations:A2hLL(xBj) = RPGFaPGFLL �GG (xG) +RLODALO1 (xBj) +RCaCLLALO1 (xC) (1)Ain
LL(xBj) = Rin
PGF ain
;PGFLL �GG (x0G) +Rin
LODALO1 (xBj) +Rin
C ain
;CLL ALO1 (x0C)(2)where aLL are analysing powers, R are fra
tions of PGF, C and LO pro
esses andD is thevirtual photon depolarisation fa
tor determined from the event kinemati
s. Arguments inthe paratheses indi
ate that in the three pro
esses partons of di�erent light
one momentaare involved. The solution of these equations is:�gg (xG) = 1� (A2hLL(xBj) +A
orr); (3)where � and A
orr are fun
tions of variables in Eq. (1-2). Unmeasured variables aredetermined using Monte Carlo simulations and are parametrised using Neural Networksas fun
tions of the measured kinamati
 variables. For ea
h event we determine the weightw = fDPB� and A
orr, where f , D and PB is determined from the data.This method strongly relies on Monte Carlo and therefore it is very important thatsimulations agree with the data. Satisfa
tory agreement is seen on Fig. 2. The averagevalues of aPGFLL and RPGF in the analysed sample are �0:36 and 0:31 respe
tively.The preliminary value of �g=g is:�g=g = 0:08� 0:10(stat:)� 0:05(sys:), where xg = 0:082 and the s
ale �2 ' 3GeV2.4. Con
lusionsCOMPASS presented two new, preliminary results on �g=g(x ' 0:1) at s
ale 3GeV2and 13GeV2. Both results indi
ate small, 
onsistent with zero, value of the gluon polar-isation.Referen
es[1℄ COMPASS; P. Abbon et al. Nu
l. Instr. Meth. A 577, 455 (2007).3


