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o Longitudinal polarization of A and A hyperons in DIS
(averaged on target polarization). !

@ Dependence of A and A longitudinal polarization on the
target polarization.

@ Yield of heavy hyperons and antihyperons in DIS

LCOMPASS Collab. EPJC 64 (2009) 171-179
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Physical Motivation

Longitudinal polarization of A and A in the current fragmentation
region (CFR, x¢ > 0) semi-inclusive DIS is sensitive to:
@ s(x), 5(x)
@ polarization of strange quarks As (via target polarisation
dependence)

8s = [ axlsi(x) ~ 5.06) + () - 5.0
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COMPASS Spectrometer setup
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Polarized target
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target material: °LiD
polarisation: > 50%
dilution factor: ~ 0.4

Dynamic Nuclear
Polarization

solenoid field: 2.5 T
acceptance: 70 mrad

SHe/*He: Thnin = 50 mK

two 60 cm long target cells
with opposite polarisation

regular polarisation reversal
by field rotation
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Event selection

@ Primary vertex inside the target

Ce”S *®IPRELIMINARY

o SeCOndary Vertex 5 cm 02 Q1.0 GeVic?
downstream of the last target cell s

@ The x? value of the secondary of fw NA
vertex is x? < 2 o

@ pr > 23 MeV/c - to reject eTe™ o4 i
pairs from the ~ conversion

@ pp >1GeV/c _— .\/%(
@ The DIS cuts @ > 1 (GeV/c)? nucleon ~
and 0.2 <y < 0.9

@ collinearity cut 0. < 0.01 rad
@ 0.05<xF <05

V. Alexakhin A and A in DIS




Statistics: comparison with other experiments

Experiment A A
E665 750 650
NOMAD 8087 649
HERMES 7300 | 1687
RHIC 13000 | 10000
COMPASS (polarisation analysis) 70000 | 42000
COMPASS (heavy hyperon analysis) | 100000 | 60000

COMPASS has the largest number of A and A.
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Invariant mass example: year 2004, A and A

A, 2004 DATA A, 2004 DATA
3 5000 8 F
u{:j [ N(A) = 45576 53000; N(A) = 27399
000 0=2.2 MeVic? 2500? 0 = 2.2 MeVi/c?
so00k- COMPASS 20000 COMPASS
; PRELIMINARY E PRELIMINARY
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3 1000F
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7\\\\‘\\\\‘\\\‘\\\\\\\\‘\\\\\\\\‘ \\\\\\\\‘\\\\\\\:\‘\\\\\\\‘\\\
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M(pTt), MeV/c? M(Tt'P), MeVic?
Sideband subtraction method was used to obtain cos # angular
distribution.

Bands regions: (—5; —3), (—1.5;1.5), (3;5) o from mass peak.
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Longitudinal A (A) polarisation

1 dN 1
=—(1 P 0
N;o+ dcosf 2( +aPicos 0)

P, - longitudinal polarisation of
hyperon.

o = +(—)0.642+0.013 - A (A)
decay parameter.

By definition longitudinal spin
transfer is:

—1 < cosf <0.6 Dy, = P./(PyD(y)),

Depolarisation factor

_ 1-(1y)?
D(.y) - 1+(1_§)2
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Example of angular distribution fits
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Spin transfer to A and A: xg
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D) = —0.012+0.047£0.024 D} = 0.249 & 0.056 == 0.049

J.Ellis et al., Eur.Phys.J. C52 (2007) 283
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Spin transfer to A and A: xr
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Comparison with theory (A): CTEQ5 and GRV98
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Dependence on the target polarisation AP/P

Dependence on pol. PDFs

0.2
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t SU(6) InSt ON = | SU(6) InSt ON
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< 0 < ol
; As{x)s(x), QF=2.5 (GeVie)! - — As(x)s(x), Q=25 (GeVie) et
F:_ 0 5 o a
L GRSV polPDFs g ok DSSV polPDFs
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0.5 -
W= w! ' W’ w!
AP/P = e on y axis <DW)Py> AP (x)
(P—+Py)/2! 2fPr PM(x)

AP/P changes a sign in xg; region

A.Kotzinian, talk at DIS09, arXiv:0907.3270
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Dependence on the target polarisation

* £ = K
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Averaged over full kinematics : AP® = P+A —P*=_0.01+0.04

AP" = P*— PT = 410.01£0.05

No significant dependence is found.



Yield of heavy hyperons and antihyperons

@ To determine to what extent the yields of heavy
hyperons and antihyperons are different.

@ To check the hypothesis that polarization of A and A
are different du_e to different contribution of indirect
A and indirect A.

& | cowmpass
A
08F " A
06 [ +
0.4 %
02 F + + [
:*JF T e --

COMPASS Collaboration, M.Alekseev et al., Eur.Phys.J. C64 (2009) 171.
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Yields of heavy hyperons and antihyperons

Decay of heavy strange hyperons is one of possible sources

of A (A) production.

Wid— AR X (1) direct
pW+d—o pf+27(1385) + X (2)
Arm indirect
Wtd— 15 (1385)+ X (3) Indirec
A+T
w+d— '+ 2%1385)+ X (4)
\A—i-y
pw+d— W +2132DH+X (5
\A‘Fﬂ;
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Distributions of pr~ and pm™ invariant mass for

experimental data
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@ To determine the A 7 invariant mass, the events with an invariant mass of pmr—
within a £2 o interval from the mean value of the A ( A) peak are taken.

@ 0.05 < xF < 1.0 (no cut on xg max)
@ —1< cosh <1 (all range)
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Distributions of A7 and A7 invariant mass for

experimental data
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Yields of heavy (anti-)hyperons

The relative yields of heavy (anti-)hyperons production in DIS
were measured at COMPASS spectrometer:

R = ¥*(1385)/A = 0.055 4 0.005 =+ 0.0045
R~ =% (1385)/A = 0.047 & 0.006 4+ 0.0053
R~ =¥ (1385)/A = 0.056 + 0.009 4 0.0074
R* =¥ (1385)/A = 0.039 + 0.006 + 0.0064

@ Systematic errors include background shape and selection cuts
variation.

@ Results are used for event generator tuning.
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Comparison with other experiments

The yield of the heavy hyperons in DIS was measured by the
NOMAD collaboration in neutrino DIS.

Ratios Present data NOMAD

/N | 0.055 4 0.005 + 0.0045 | 0.058 + 0.011
/A | 0.047 £ 0.006 + 0.0053 | —

/N | 0.056 +0.009 + 0.0074 | 0.026 + 0.009
/A | 0.039 + 0.006 + 0.0064 | —
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@ The presented data are the most precise measurements to
date of the longitudinal spin transfer to A and A in DIS.
D}, =0:—0.012 £ 0.047 & 0.024
D}, # 0:0.249 + 0.056 4 0.049

DY, # Df _
@ First measurement of the A(A) polarization for different
target polarization. No significant dependence is found.

@ Comparison with theory:
Spin transfer to A is sensitive to 5(x)

@ The yields of heavy (anti-)hyperons in DIS were measured.

@ The relative yields of indirect A and A production are similar
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Backup slides
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Polarization of A from quark fragmentation

A polarization from struck quark fragmentation in parton model:

> q € [PuD(y)a(x) + PrAq(x)] AD}(2)

P =52 [a(x) + PoPrD(y)Dg(x)] DA(2)

e P,D(y)q(x) — spin transfer from polarized muon

e PrAq(x) — spin transfer from polarized quark

A. Kotzinian, A. Bravar, D. von Harrach, Eur.Phys.J. C2, 329-337 (1998), hep-ph/9701384
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Fitting procedure

These distributions have been fitted by a sum of Breit-Wigner
convoluted with gaussian

I Ndt L1 ,—05(Ex)2
R(X)_ 2 f(th)2+(g)2 Vo e

and the background function
B(x)=A-(x — M)B . e C=M)°

Fit parameters:

N - total numbers

M - mass of resonance (fixed)

I - width of resonance (fixed)

o - width of Gaussian

A - amplitude of background

B, C, D - free parameters

MI - reaction threshold mass (1.254 GeV mass of A + )
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Estimation of the systematic effects

@ Selection cut:

To estimate the systematic error connected with the particular choice of the

selection cut of the A (A) sample we change the width of the central band from
+20 to £2.5 and £1.50.

aoooo [

COMPASS PRELIMINARY

oA sus67 385

W Te s
M(p+ e Gevic”

Contribution of cut variation to the systematic error was found to be negligible.

@ Background shape:

To estimate this effect we evaluate the background using mixed event method, in
which the shape of the background distribution in the A7 invariant mass was
determined combining A and 7 from different events of the same topology.

P

Systematic error due to background shape is comparable with statistic error.
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Yields of heavy (anti-)hyperons

Table: The ratios of the hyperon yields for the events with and
without the DIS cuts

| £/A (no cut)/X/A (DIS cut) | |

/N 1.03 +0.08
/A 0.97 £0.11
/A 1.03 £ 0.16
/N 097 £0.13
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