Strange Quark Polarisation Puzzle-
Unfinished Quest

Marcin Stolarski
LIP

outline:
e (long) introduction
e strange quark polarisation puzzle

e analysis of HERMES data

e COMPASS data and comparison with HERMES
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Stern-Gerlarch Experiment (1922)

filter with a slit
source

be

silver atom beam

fotografic emulsion A
Sz
1/2h /
ﬁ:ﬂ%‘i
strong non—uniform magnetic field
“12n-"
split beam of silver atoms

e observed: spread of the beam on 2 levels!
e classical: continuous spread of the beam
e quantum: split on 1,3,5...2L+1 levels; BTW no split expected (L=0)

e Uhlenbeck, Goudsmit (1925) introduced spin concept, as a quantum degree of freedom
of particles
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Quark Parton Model

e quark parton model describes:
— masses

— charges

€4

— anomalous magnetic moments ({i = 5-—spin)

7

mag.mom. QPM

mag.moim. I1nes.

+2.79 +2.793
n -1.86 -1.913
-0.61 -0.614

e spin 777

e in QPM: S, = 1/2AY — quarks build proton spin!
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The Idea of Experiment

e interaction of polarised muons (electrons) with nucleon

e because of angular momentum conservation only quarks with a spin opposite to the

spin of the photon can interact with it

e spin effects are small, precise method of extraction is needed like, asymmetry

measurements
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From the Idea to the Experiment

We need:

e polarised photon source — beam
e polarised nucleons — polarised target
e info about interactions — spectrometer

e details shown on an example of the COMPASS experiment
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The Beam

BMS
Hadron COMPASS
Absorber
T, K= U
Decay Tunel
50m 650m 400m 50m
e SPS in cycles accelerates protons to energy 450 GeV
e protons are extracted on to a beryllium target — secondary particles are produced e.g.
m, K
e m and K are not stable — decay on e.g. u
e a hadron absorber stops most of the hadrons, while u pass it
e sets of magnets focus and select 1 beam of a given momentum
e the p beam intensity: 4 - 107 /s
e conversion efficiency: 1 u for 10° protons
e muons are good sources of virtual photons...
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Polarisation of the Beam

e consider decay of m — uv
e due to CP violation — full neutrino polarisation

e conservation of angular momentum — decay muon is also polarised.

e muon momentum and its polarisation
— parent m momentum 172 GeV
— =172 GeV: P, = —1.0
— 160 GeV: P, = —0.8
— 130 GeV: P, = 0.0
— 98 GeV: P, =1.0
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The Target Polarisation

e atom in the strong magnetic field and low temperature...

e the energy levels are separated depending upon relative orientation of a particle spin

and magnetic field direction — spontaneous polarisation of particles

e example of polarisation for T=50mk and B=2.5T
— electron 99.8%
— proton 1%
— deuteron 0.5%

e one cannot polarise nucleons using this method...
® ip << e, thus low magnetic moment of proton

e instead a method of dynamic nuclear polarisation is used...
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The Target Polarisation cont.

e idea of DNP: simultaneous flip of electron and proton spin

e sill strong magnetic field and low temperature is needed!

e cnergy supplied by micro-waves (we =~ 7T0GHz,w, ~ 105M H z)
e clectron relaxes in = 1us to the ground state

e protons due to their large mass and so low magnetic moment do not change their

orientation
T ﬁ electron proton it
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2 | 1
‘ We + ® I :
é h P ¥y | |
5 P - - | e _ # -
g -7 - - | ,I
We | £ o Pem Op la¥Eo)
(Dp i ﬁ \\\ Y - ’ T 'i HE““"-—-.. rm__‘ﬁ___.“—__
W1 E p— ,
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e POLARISED TARGET
— SLiD (N H3) target

2-3 cells (120 cm total length)
+ 50% (90%) polarization

polarisation reversal every 8h-24h

POLARISED BEAM

positive muons at 160/(200)
GeV/c (2011)

polarisation —80 %

e FEATURES

e COLLABORATION

— about 210 physicists
— 27 institutes

e DETECTOR

— 60 m length

— 2 (3) magnets
— about 350 detector planes

acceptance: 70 (180) mrad (2006)
track reconstruction: p > 0.5
GeV/c

identification h, e, u: ECAL,
HCAL and muon filters

identification: 7w, K, p (RICH)
above 2, 9, 18 GeV /c respectively

30-V-2013

M.Stolarski, LIP seminar

page 11



Studied Processes

Semi-Inclusive Deep Inelastic Scattering

(SIDIS)

e Deep Inelastic Scattering- (DIS)
: : : e the difference w.r.t. DIS: the final state
e incoming and outgoing muon four- .
is look at
momenta are measured
. h h 1 1- . . : h .
e the target mass is known ° addltlo.nfl complication arise: what is
_ probability that a quark of type ¢ frag-
e the final state X is not looked at ments into a hadron type h?
e the cleanest measurement e a new non perturbative object needed -
Fragmentation Functions (FF)
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Kinematic Variables

e four-momentum transfer from lepton to nu-
cleon

o ) = —m?y*; Q? € (0,00) GeV?

e ()2 is a photon resolution

o Q?~1GeV? — fr ~ 1 fm

e DIS: Q2 > 1 GeV? - the perturbative region

Increase of Q°
Bjorken x:
e in the frame of the infinite proton momentum “%: - COMPASS 2002-03 %106
x is a fraction of the proton momentum carried o1oF .
by the quark (parton) [<Z18 < 10°
10™E )
hadron z E
10%¢
e the energy ratio of the hadron to the virtual "
photon 10'3?
e variable used in SIDIS 104 B 10°
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The Measurement and the Physics

U= A e NN A
L e A e N NTT - S orew

_ Araw
* & = 555,
— f- dilution factor - fraction of polarisable material in the target
— Py,Pr - beam and target polarisations
— D - depolarisation factor (polarisation transfer u — v*)

— fDP, Pr of the order of 0.05 - 0.10 in COMPASS
o g1 = A1-In
— Fi(z) is unpolarised structure function Fi(z) = 1/2>". e?q;(z)
— g1(x) is the number density of quarks polarised parallel-anti-parallel to the proton

spin, g1(2) = 1/25; AcZq;(x)

o ' = fol g1(x)dzx - the first moment of g;
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Short Story of Spin Measurements
first asymmetry measurement in SLAC, USA since 1975, made by Vernon Hughes.
results with large uncertainties were agreeing with expectations

unexpected results of EMC (1987) starts the so-called “spin crisis”: quarks carry only
10% =+ 15% of the proton spin

— Phys. Lett. B206(1988),364; cited 1659 times
— Nucl. Phys. B328(1989),1; cited 1422 times

second generation of experiments to confirm EMC results, at CERN and US (early-mid
of 907)

third generation of experiments trying to solve spin puzzle COMPASS @ CERN,
HERMES @ DESY, experiments at US in RHIC and JLab laboratories

fourth generation is in plans...

30-V-2013
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EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

CERN-EP/87-230
December 23rd, 1987

The European Muon Collaboration

Aachenl, CERN?, Freiburg?, Heidelberg®, Lancaster®, LAPP (Annecy)s,
Liverpool?, Marseilles, Mons®, Oxfordio, Rutherfordii, Sheffieldiz,
Turinas, Uppaalau.w_. Wuppertalie, Yaler?.

J. Ashmanl2, B, B 238), G. Baumi?P), J, Beaufays?, C.p. Bee?,

C. Benchouk®, I.G. Birdsc), s.c. Brown?d), M.C. Caputol’, H.W.K. Cheung1o,
I chimllei,uwsai, R.W. Clifft11, G. Coignets, F, Combleyi2z,
G. Court?, G D'Agostinis, J. Dreesi¢, M. Diirenl, N. Dyce’, A.W. Edwardsisf) |

M. Edwardsll, T. Ernstd®, M.I. Ferreroi?, D. Francis?, E. Gabathuler?,

J. Gajewski1%3) R. Gamet?, v, Cibson1o8), J. Gilliesio, p. Grafstroml4g),

K. Hamacherl®, D.v. Hacraché, P. Hayman?, J.R. Holt”, V.W. Hughes17,

A. Jacholkowskazh), T. Jones7i), E.M, Kabusssc), p. Korzenl®, U. Kriineris,
8. Kullanderl#, U. Landgraf?®, D, Lanske!, F. Lettenstrdm!4, T, Lindqvistis,

J. Lokenio, M. Matthews’, Y. Mizuno*, K. Minigi®, F. Montanetsg),
1. Nassalskilsi), T. Niinikeski2, P.R. Nortonii, a. Oakhamiak)
R.F. Oppenheim27l), A.M. Osbornez, V. Papavassilioul?, N. Pavelle,

C. Peronil®, H. Peschelis, R, Piegaial?, B. Pietrzyks, U. Pietrzykism)

B. Povh4, P. Rentonio, J.M. Rieublandz, K. Riths¢), E. Rondio:sa),
L. Ropel 1338), D. Salmon12i), 4, Sandaczi12i), "T. schréders,
K.P. Schiiler1?, K. Schultzel, T.-A. Shibatas, T, Sloans, A. Staianosn),
H. Stier?s J. Stock?, G.N. Taylorioo), J.c, Thompsen:, T. Walcher4p)
S. Wheeler12B), W.5.C. Williams10, §.J. Wimpenny?4), R. Windmolderss,

W.J. Womersleylor) K ¥, Ziemons!

(Submitted to Physics Letters)

ABSTRAGT

The spin asymmetry in deep inelastic scattering of longitudinally
polarised muons by longitudinally polarised protons has been measured
over a large x range (.01 < x < 0.7). The spin dependent structure
function sl{x or the proton has been determined and its integral
over x found to be 0,114 % 0.012 + 0.026, in disagreement w the
Ellis-Jaff
this result implies a significant negative value for the integral of
B, for the neutron. seé values for the integrals of ead

to the conclusion that the total quark spin constitutes a rather small
fraction of the spin of the nucleon.
e

rule. Assuming the validity of the Bjorken sum rule,

For footnotes see next page.

ABSTRACT

The spin asymmetry in deep inelastic scattering of longitudinally
polarised muons by longitudinally polarised protons has been measured
over a large X range (.0l < x < 0.7). The spin dependent structure

function ;1{:: for the proton has been determined and its integral
e

over x found to be 0.114 * 0.012 + 0.026, in disagreement w the
Ellis-Jaf rule. Assuming the validity of the Bjorken sum rule,
this result implies a significant negative value for the integral of
B, for the neutron.

to the conclusion that the total quark spin constitutes a rather small
fraction of the spin of the nucleon.
e S

se values for the integrals of ieaﬂ

For footnotes see next page.
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Modern Results
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Modern Results cont.

reminder: it was expected that quarks, A, carry spin of the proton,
Sp=1/2=1/2A%

current experiments: AY = 0.30 & 0.01 & 0.02 (M S scheme)

the spin crisis: what builds up the spin of the proton?

— AG gluon contribution

— Lg4,¢4 angular momentum contribution of quark and gluons

one of the COMPASS main goal was to measure AG/G

30-V-2013
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e published: PLB 718 (2013) 922 and PRD 87 (2013) 052018

e NLO analysis for charm events

e AG/G is small

AG/G

e subject of Celso and Luis PHD theses

e the latest results from RHIC shows that it might be indeed positive

0.8
Q) B = COMPASS, high p _, Q?>1 (GeV/c)?, 2002-2006
@) Pl ° COMPASS, highp _, Q<1 (GeV/c)2, 2002-2003
<] r * COMPASS, open charm, 2002-2007
oal- O SMC, highp _, Q%>1 (GeVic)?
T HERMES, high p , all Q
of # :
- Hoe !
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-0.8_| | | Lo | |
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~

(@))
<

0.8
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Q% = 13 (GeV/c)®

*

COMPASS open charm
COMPASS (Ag>0)
COMPASS (Ag<0)

LSS (Ag>0)
LSS (Ag sign changing)

=
o
[N

e however, the spin crisis is not the main topic of the seminar...
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Quark Polarisation, AX...
A =0.30£0.01 £0.02 =AU + AD + AS

the question one may ask is what are various quark flavours contribution to the
nucleon spin?
information from:

— inclusive asymmetries

* leg ~4AU + AD + AS
— semi-inclusive asymmetries

— sum rules

example of sum rules form SU(3) symmetry:
— a3 = AU — AD ~ g /gy - from neutron decay
— ag = AU + AD — 2AS5 = 0.585 £ 0.025 - from hyperon decays
— ag =AU+ AD + AS =AY =0.30+0.02 £0.01

observe that (agp — ag)/3= AS = —0.09

negative polarisation of strange quarks in the nucleon is expected!!!

30-V-2013
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Test of the Bjorken Sum Rule

NS (2,Q%) = ¢} (z,Q?) -

{V S (xz, Q%) is interesting because its Q2 dependence decouples from the singlet and

gluon densities

1
0 g{VS(:C7Q2) — Fi\[s o

91 (z,Q%) = 2(g

1ga CNS(Q2),

6 gy

1(z,Q%) —

9d(z, Q%))

where CV5(Q?) &~ 1 has been calculated in pQCD up to a2(Q?)

9gA

xg"5(x)

can be obtained from neutron beta decay:

0.1 ~
0.08 -
- COMPASS data
0.06

0.04 |

0.02f

10"

107

X

COMPASS result: g—é = 1.28 = 0.07 = 0.10

g_A = 1.2694 £ 0.0028

J;QNS(X)C'X
""0.2
0.16 -
0.14F
0.12F
0.1f
0.08
0.06 -
0.04
0.02F

07\\\\\\\

Bjorken sum rule

i

COMPASS data
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Semi-Inclusive Asymmetries
and Flavour Separation

e semi-inclusive asymmetries were measured on both p and d targets

e COMPASS for the first time measured Kaons asymmetries on p target

g e28q(2,Q%)Dg(2,Q?)
Zq 6(21(](ajaQ2)Dq(QO2)

e in the LO approximation A?(m, Q%,2) =

e D is a fragmentation Function (FF)

e with 10 asymmetries (Aig,cfl, ATI;—L’ e A‘lKI; ’id) and 5 unknown parameters

(Au, Ad, Aw, Ad, As) a flavor separation is possible

o8- Ay ==
0.6 - % —
0.4 —
0.2 —
0 —
-0.2 :_ il Ll ||4|-||:|
102 10? -
0.8
e COMPASS 0.6 :_
o HERMES =
—— DSSV fit 0.4 = E
02 -
0 R
0.2 jai_,__,-‘
L1111 L1l 1 L1111l 1 I 1111
X

107 10t
X
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LO Flavour Separation - AS from HERMES

PLB 666 (2008) 446
e curve from LSS group PRD 73 034023

e clear disagreement of data with global fit is visible

J89 AS(z)da = 0.038 & 0.019 + 0.027

0.2 |
e N

() E— ++ ----- * ++4 ___________________
Y T 0.6
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LO Flavour Separation - COMPASS

e COMPASS results: PLB 693 (2010) 227

e curves: DSSV NLO parametrisation PRL 101 (2008) 072001; PRD 80 (2009)
034030, fit includes HERMES data

e good agreement between COMPASS data and DSSV parametrisation

0.4
0.2
0
-0.2

0.05

-0.05

0.02

-0.02 F

0.04

xAu

xAd

XAU

. xAd

102

10+

1072

10*
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“Strange Quark Polarisation Puzzle”

fol As(x) + As(x)dr = AS is negative from inclusive asymmetries
AS = —0.09 £+ 0.01 £ 0.02

e surprisingly, SIDIS analysis do not confirm this observation.

o HERMES: [y, AS(z) = +0.038 £ 0.019 & 0.027

e to accommodate the above discrepancy, in the DSS fit the s(x) changes sign. So that it
is positive for high = and negative for low =
e however, LSS groups claim that the value of As(x) + As(x) from the inclusive analysis
is negative in the whole = range!
— this is even true when 7 asymmetries are included in the fit
— only Kaon asymmetries poses a problem!

— LSS group has changed FF set from DSS to HKNS

— with HKNS FF set AS from kaons asymmetries is also negative
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Fragmentation Functions

e non-perturbative object - must be measured in the experiment

e in LLO describe probability density that a quark of type q fragments into a hadron type
h - DI
q

° DZ’ depends only upon z and weakly (DGLAP type) upon Q2

e universal object - can be used/measured in eTe™, ep or pp reactions
e they are not well know in the kaon sector

e there is only one truly wold data parametrisation of FF - DSS

e however, it doesn’t agree with recent SIDIS measurements....

[any
Q.
[N

| http:/lapth.cnrs.frigenerators | — LK'DSSLO
S F — dK'DSS LO
g K* DSS LO
N 1 y
- Q? =3 GeV?

=
o
N

=
o,
[

JEny
(@)

gf IIIIII|T| IIIIII|T|
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Fragmentation Functions and AS
e the importance of FF for AS is not a new idea (COMPASS!)

e in the strange sector we have access to 3 FF
— Dgtr: §— K1 and c.c.
— Dygy: u— KT and c.c.
— Dynys: 4, d,d — KT and c.c.

e the key variable from point of view of AS' is the ratio [ Dstr(2)dz/ [ Dyar(dz)

LO analysis of deuteron data of COMPASS, Q°=3 GeV?
) 0.02 DSS: R..=6.6
J - SF
0 ...
-0.02
-0.04
-0.06
-0.08
0.1 - Stat. uncert. (incl. DIS), published
012 === stat. uncert. (SIDIS+DSS), prelim
. - Uncert. due to R
-0.14 —
_0.16 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1

2 3 4 5 6 7

RSF
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Measurement of Fragmentation Functions

e FF can be studied in many processes in eTe™ , ep or pp

different processes are sensitive to different FF's
— eTe™ - singlet distribution (cannot tell if KT comes from q or q)
— pp high pr events - sensitive to gluons

— ep - sensitive to flavour separated FF

e the easiest way access FFs is via measurements hadron multiplicities

— in SIDIS hadron multiplicity: nuﬁ%ﬁ;girpgs%‘}csejvtiﬂgons

— various kinematic factors cancels in the above ratio

+ 4uD ¢4, +(40+d+d)D +(54+3)Ds¢r
_ p, K 2 _ fav un f
M (:r;, Q@ Z) R 4ut+4u+d+d+s+s

- DZ(Q27Z) and Q(x7Q2) = U, U...

e In SIDIS multiplicities studies for different x, i.e. various relative contribution of ¢;
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Kaon Multiplicity Sum and S(z)

e notation and assumptions:

deuteron target!!!

Q(z) = u(z)

S(z) = s(z) + 5(z)
DE =4Dqy + 6Dy

+a(x) + d(z) + d(z),

o=
— D‘é{ — 2Dstr
— kk - some kinematic factor
2 A K
o LN = ki(z, Q%) [Q( ) [ DE (2)dz + S(z) [ DE (= dz]
2 \rDIS
o Tl = kk(z,Q?)[5Q(x) + 28(x)]
e dividing the two equations by each other, and neglecting 25 (z) one gets:
ANE (z
o 5 5prins = [ DS (2)dz + S(2)/Q(x) [ DE (2)
K
— jvj\g—% - sum of kaon multiplicities
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Kaon Multiplicity Sum and S(z) cont.

KLIZ
565%—15(;) [ DE (2)dz + S(2)/Q(x) [ DX (2)

at high z one can neglect S(z)/Q(z) [ DE (2)d=!

. dN ™ (x
at high x : 5d]\7D—I‘é()a:) = ng(z)dz

FFs are x independent! - one can extract [ Dg(z)dz using data at low x and
knowledge of [ Dg (z)dz at high x

AN (z)
dNDIS ()
quarks contribution

one expects flat at low x and an increase of it for lower x due to strange

HERMES results from PLB 666 (2008) 446
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HERMES Results

e after the extraction of S(z) [ DE (2)dz HERMES tried to evaluate D%
— extraction failed - large x?/ndf
— decided that the culprit is S(x)

e finally HERMES extracted S(z) assuming [ D& (2)dz from DSS

e the obtained results were rather surprising:

— the value of S(x) at low = was found to be similar to @ + d, contrary to most of
PDF sets

— the shape of extracted S(z) was very different from 4 + d

e BTW. ATLAS and CMS data also prefers non-suppressed strange sea (large errors)

2 0 i
CQ [ ... CTEQS6L

e = X(UG+A()

-~
-
-~
-
-~ -
-
-
-
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My Point of View...

IMHO the HERMES analysis was oversimplified

when unexpected behaviour is observed on the sum of K multiplicities one should

verify that e.g. the multiplicity difference is well under control

unfortunately charged separated multiplicities were not published at the time...

In the seminar I will show my analysis of preliminary HERMES data shown (DIS2011)
work summarised in hep-ex 1208.5427

HERMES data finally published two weeks ago, PRD 87 (2013) 074029, no big
difference w.r.t. preliminary data presented here...

30-V-2013
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The Kaon Multiplicity Difference: K+ — K~

e reasons why the kaon multiplicity difference is important:
— the contribution from strange quarks CANCELS in the difference
— the gluon contribution cancels too — easier evolution in NLO
— many experimental systematic errors cancel in the multiplicity difference
— one have easy access to certain combination of FF, namely Dyfgy — Dyp s

dNg; 4(uy+dy
deD{,g = %(Dﬁw — Dynyf) - deuteron target!
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The Multiplicity Difference vs Multiplicity Sum

to claim that the features observed by HERMES in the multiplicity sum are related to

S(z), one has to show that the multiplicity difference is well under control

observe that in the multiplicity difference there is no contribution from strange quarks

suppose that (Dfav - Dunf)(xlow) >(Dfa'v — Dunf)(mhz’gh)
— Dyq, increases - Dg increases at low x! Less space for S(x)!

— Dy increases - Dg decreases at low x more space for S(x), however D, ¢ is

rather small, cannot decrease too much
ANE (z
5 TSy = J D& (2)dz + S()/Q(x) [ DE (2)

Dg = 4chw + 6Dunf
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HERMES Preliminary Results

HERMES prel. deuteron data
MSTWOS8L
CTEQ6L

DSS parametrisation

Dyny is clearly not well under control!
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HERMES Preliminary Results cont.
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o fit Dsyy — Dypy by the same functional form as used in HERMES to extract
S(z) [ Dstr and S(x) namely: z%e — (x/8)(1 — x) + const!
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nly Coincidence?
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I doubt...
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LO FF Fit...

e using HERMES preliminary results one can extract FF

e 1st try - no x dependence of FF...

e for comparison in the last column FF from DSS fit are given.

using MSTWO8L | using CTEQG6L DSS

D gy 0.100 £ 0.003 0.096 £ 0.003 0.091

Dyn s 0.017 £ 0.002 0.018 £ 0.002 0.012

Dstr 0.45 4+ 0.09 0.50 £ 0.09 0.62
X2 /ndf 75.4/15 57.1/15 —

e the obtained results are not so different from DSS fit

e \?/ndf are bad - data cannot be described in such a method

e this is the same conclusion as in the HERMES paper!
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LO FF Fit cont.

e at this stage of analysis HERMES decided that the culprit is wrong S(x) distribution!

e HERE: I assume that the problem in D¢,

using MSTWOSL | using CTEQG6L
D 44 0.093 £ 0.003 0.092 £ 0.003
Dyn s 0.027 £ 0.002 0.027 £ 0.002
Dg¢yr —0.48 £0.15 —0.25 £0.15
Q —0.57 £0.04 —0.59 £ 0.06
15} 0.039 4 0.004 0.033 4= 0.005
x2 /ndf 9.7/13 8.7/13

e large, by a factor 7-8 , improvement of x? /ndf
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Impact of Dy, * Dependence on Dy,

e large change of Dg¢,r as expected!

NOW: —0.48 £ 0.15 or —0.25 = 0.15; previously ~ +0.50

assuming Dy, f Q2 dependence as in DSS, the value of Dg¢, is increased by about
0.2-0.25

the overlap with physically allowed region is largely increased

however, large unphysical value of Dg¢, may suggest that there is a problem in the
HERMES preliminary multiplicities

e simultaneous fit of D¢4, and D, ¢ decreased x2 /ndf ~ 5.6/11, but increases D¢,

uncertainty to about 0.8 - useless...

o Data where the multiplicity difference is not understood,
hardly can be a reliable source of information about strange
quarks!
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The HERMES Way...

e what about HERMES way of doing analysis...
— one can describe multiplicity sum assuming peculiar distribution of S(x)

— however, since S(x) do not contribute to multiplicity difference the peculiar shapes

observed there are not affected!
— to describe them one has to assume another peculiar distribution of D¢,, and D, ¢

— moreover, a fine tuning of D¢, and D, s parameters is needed so that, the
peculiarities observed in the multiplicity difference do not bias S(x) extracted from

the multiplicity sum!

e The Dy¢,, change simultaneously explains observed features in both multiplicity sum

and difference! It is much simpler solution than the above!

e cven simpler solution is a bug in the HERMES the multiplicities - why D4, — Dyn s

could have so strong x or Q2 dependence?
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COMPASS Multiplicities...

e COMPASS is on the way to extract h,m, K multiplicities

e some preliminary results are available
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The Kaon Multiplicity Sum from COMPASS
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e strong x dependence of the M ¥ T+K” is not observed
e COMPASS analysis prefers low values of Dg¢,

e low values of D4, — strange quark polarisation solved...
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COMPASS vs HERMES - the Multiplicity Sum
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e clear discrepancy seen between HEREMS and COMPASS for z > 0.1
e BTW. here HERMES newly published data are presented!
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COMPASS vs HERMES the Multiplicity Difference

o weak Q2 dependence of D fav — Dyn s expected from DSS
— approx 2% dependence for Q2 € (1 — 30) GeV? and z € (0.2 — 0.3)

e older COMPASS preliminary data (2012)
e HERMES preliminary one

e crror where scaled to obtain x? /ndf = 1 < systematic cancellation in the multiplicity
difference

e COMPASS Dpg_yy values are flat, contrary to the HERMES ones...
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Summary

e the strange quark polarisation is expected to be negative for all values of x

e such a behaviour is not observed while analysing kaon asymmetries

e however, lower than anticipated in DSS fit values of Ds¢-/Df4, FF can explain the
puzzle

e problems seen on the experimental side

e preliminary COMPASS results on kaons multiplicities DO NOT agree with HERMES
results

e IMHO: HERMES results due to certain peculiarities might not be a reliable source of
information about strange quarks
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