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1. Introduction

The A hyperon is an especially interesting particle in spin ptgsilt is the lightest strange
baryon Mx = 1115684 MeV) and thus can only decay weakty=£ 2.632- 1019 s), the dominant
decay channels beinty — prr (63.9%) andA — nm® (35.8%). In the HERMES experiment
particles are studied via their charged decay channel. ®Hakwecay is parity violating, leading
to an angular distribution where the protons are prefemyntemitted along the spin direction of
their parent\. In the A rest frame the angular distribution has the form

dN

—— 014 aP"cos 1.1
whereP” is the magnitude of th& polarisation,8, is the angle between the proton momentum
and the direction of thé polarisation andr = 0.64240.013 is the analysing power of the parity-
violating weak decay. The measurement of this angularibligion therefore offers the unique

opportunity to study spin effects in the fragmentation pssx

So far three aspects df polarisation have been studied in detail by the HERMES emyzsnt:

e the longitudinal spin transfeID’L\l_, to the A hyperon in semi-inclusive electron/positron-
nucleon scattering with a longitudinally polarised lepb@am [1];

¢ the longitudinal spin transfé(,f\u from a longitudinally polarised target to tiehyperon [2];

e the transversé\ polarisation in quasireal photoproduction [3] and its def@ce on the
atomic-mass number A of the target.

In this contribution preliminary results for the nucleaedium dependence of the transverse
A\ polarisation and for a more precise measuremeﬂl{_\gf are presented.

2. Transverse /\ polarisation

Transverse polarisatioR of A hyperons in inclusive production by high energy proton
beams,pN — AX, was first observed about 35 years ago. Since then this plemnhas been
studied in great detail by many experiments a large varigtyadron beamsd, p,n, 71, K~ ,K*, 2™,
heavy ions) and various target nuclei. For a review of eabuits and experiments see Ref. [4].
The general features of the polarisation measured in thgsriments are: a) it is transverse to
the production plane spanned by the momentum vectors ofgdn land the producetd, the only
direction allowed for unpolarised beams and targets bytypadnservation in strong and electro-
magnetic interactions; B\ is negative for most of the hadron beams but positivekforand <~
beams; c)P? rises withpr, the A momentum transverse to the beam, fgrvalues up to about
1 GeV, then it is flat up to the highest measum@dvalues of about 3 GeV;, d) at fixegr the
polarisation rises with the Feynman variable= p;/p/ nae Wherep; is the component of the
hyperon momentum in beam direction measured in the beagett@MS andpy ., its maximal
possible value; é®” depends only slightly on the beam momentum and the atomés-mamber A
of the target nuclei. No difference was observed betweemndggh (H) and deuterium (D) targets
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within the statistical accuracy of the measurements whiepolarisation from a beryllium target
appeared to be slightly smaller than that from H and D [5], aneduction of the magnitude of the
polarisation by about 20 % was observed for Cu and Pb targetpared to Be [6].

Transversé\ polarisation has also been studied in inclusive electimifm-nucleon interac-
tionseN — AX. While the results of previous experiments [7, 8] were irdosive due to their
limited statistical accuracy, the HERMES experiment obs@ra substantial non-zero polarisation
in quasireal photoproduction [3P)' being positive as foK ~ and=~ beams. This might indicate
that they — sshadronic component of the photon plays a significant roladtusive quasireal pho-
toproduction ofA particles. Below we present preliminary results for theleaemass dependence
of this polarisation.

3. The HERMES spectrometer and data analysis

TheA electroproduction data used in this analysis where acateuliin the years 1996-2005
by the HERMES experiment at the HERA e-p accelerator fgailith a 27.6 GeV electron/positron
beam and various nuclear gas targéH,@H, SHe, *He, and the heavier gases N, Ne, Kr and Xe
in natural abundance) internal to the lepton storage rinfge IERMES detector is described in
detail in Ref. [9]. The criteria for data selection and thalgsis procedure are identical to those
described in Ref. [3]. Th& events were detected by requiring the presence of at leadtadron
candidates of opposite charge. It was assured with the mdﬁﬂenkov detector that the positive
hadron was not a pion. Two spatial vertices where recortstluior each event, i.e., the decay
vertex from the intersection of the proton and pion trackd #re A-production vertex from the
intersection of the reconstructédtrack with the nominal beam axis. The distance between the
two vertices was required to be larger than 15 cm. Additiomatex and fiducial-volume cuts
were used to suppress combinatorial background. The sedpesitron was not requested for this
analysis and therefore the data sample of this inclusivesarementeN — AX, is dominated by
events from quasireal photoproduction. The invariantgiyhstribution was fitted with a Gaussian
plus a second order polynomial. Events within a windowt.30 around the mean value of
the Gaussian fit were selected for further analysis. Theetktn of the/ polarization from the
data was accomplished using the moment method which exghattop/bottom symmetry of the
detector [3]. The systematic uncertainty of the polarisatheasurement was estimated using pairs
of oppositely charged hadrons that originated from theetarggion within two mass windows
above and below thA mass window. In addition the false asymmetry measured farge pion
pairs from the decai{ — "~ has been determined.

4. Resultsfor P

The results folP) published in Ref. [3] were based on approximately 2B A events col-
lected in the years 1996-2000 using mostly hydrogen anddaot targets. The data for all targets
were combined and an averafgoolarisation ofP)' = 0.078+ 0.006(stat) + 0.012(sys) was ob-
tained. The main features of the data are presented in RefMBch more data were collected
in the years 2002-2005 resulting in approximately 3B% A events. The increased statistics col-
lected especially with hydrogen and deuterium and the h&aget nuclei Kr and Xe allowed to
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Figurel: Transversé\ polarization versus atomic-mass number of the variougtamgclei (left) and versus
A/Z (right).

study the dependence of the transveksgolarisation on the atomic-mass number A of the target
nuclei. Preliminary results faB) integrated over the experimental kinematics are presered
sus A in the left panel of Fig. 1 and versus the ratio A/Z in tightrpanel of the figure. A clear
indication of an A-dependence Bf\ is observed: the polarization for the light nucléH(?H) is
statistically significant positive, while it is compatiblgth zero within the statistical uncertainty
for the heavier nuclei Kr and Xe. There is also an indicatioat the polarisation obtained from
the hydrogen target is larger than that for the deuteriumetar They differ by about 2.1 stan-
dard deviations of the total uncertainty. The origin of thigclear medium effect is presently not
understood.

5. New resultsfor the longitudinal spin transfer D\,

In experiments with longitudinally polarised electrorgfimon beams the beam polarisation
can be transferred to the produckdhyperon. The component of the polarisation transferredgalo
the direction L’ from the exchanged virtual photon to thedaroedA is given by

R} = RD(y)D{\, (5.1)

where L is the primary quantization axis, directed alonguintial-photon momentun®, is the
beam polarisatiorny = v/E is the ratio of the energies of the virtual photon and thedieit lepton
and D(y) is the depolarisation factor taking into accourd kbss of polarisation of the virtual
photon as compared to that of the incident lepton. The ladgitl spin-transfer coefficielD’L\L,
contains information about the spin transfer in the fragiagon of the struck quark and/or the
target remnant in the fragmentation process. In contraiteaneasurements & the scattered
electron has been detected in the semi-inclusive measatsrofthe longitudinal\ polarisation,
eN — €AX, allowing the determination of the full kinematics. Resufor D}, based on the
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Figure2: Preliminary HERMES results for the longitudinal spin trEmsD’L\L, versuse together with results
from NOMAD [10], E665 [11] and COMPASS [12].

data taken in the years 1996-2000 have been presented inf[HefThe spin transfer to thé
along its momentum direction, averaged over the kinemation withQ? > 0.8 GeV?, y < 0.85,
andxs > 0 extracted from these data had the val{®, = 0.114 0.10(stat) & 0.03(sys}. Here
—Q? is the squared four-momentum of the virtual photon. The tsultislly increased statistics
collected in the years 2002-2007 allowed a much more prefismination oD}, and detailed
studies concerning the choice of the secondary quantisatics, resulting in the conclusion that
the correct choice is the direction of the virtual photon. eTireliminary results are shown in
Fig. 2 as a function okg together with data obtained by the NOMAD experiment [10] &RDI
with a 43 GeVv,-beam, by the Fermilab E665 experiment [11] with a polari4éd GeV muon
beam and the COMPASS experiment [12] at CERN with a 160 Ge¥riggld muon beam. The
preliminary result averaged over the experimental kin@nas D{_\L, = 0.19+40.04, and therefore
different from zero by nearly 5 standard deviations in casitto the recent COMPASS result which
is compatible with zero. Surprisingly the HERMES resultpasitive X are in good agreement
with the NOMAD results at negative-.
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