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229Department of Physis, Tokyo Institute of Tehnology, Tokyo 152, Japan30Department of Physis and Astronomy, Vrije Universiteit, 1081 HV Amsterdam, The Netherlands31Andrzej Soltan Institute for Nulear Studies, 00-689 Warsaw, Poland32Yerevan Physis Institute, 375036 Yerevan, ArmeniaThe HERMES experiment has measured the transverse polarization of � and �� hyperons pro-dued inlusively in quasireal photoprodution at a positron beam energy of 27.6 GeV. The trans-verse polarization P�n of the � hyperon is found to be positive while the observed �� polariza-tion is ompatible with zero. The values averaged over the kinemati aeptane of HERMES areP�n = 0:078� 0:006 (stat)� 0:012 (syst) and P ��n = �0:025� 0:015 (stat)� 0:018 (syst) for � and ��,respetively. The dependenes of P�n and P ��n on the fration � of the beam's light-one momentumarried by the hyperon and on the hyperon's transverse momentum pT were investigated. The mea-sured � polarization rises linearly with pT and exhibits a di�erent behavior for low and high valuesof �, whih approximately orrespond to the bakward and forward regions in the enter-of-massframe of the �N reation.PACS numbers: 13.88.+e, 13.60.-r, 13.60.RjINTRODUCTIONIn 1976, physiists at Fermilab measured the inlu-sive prodution of � hyperons from high-energy proton-nuleon sattering, and found a striking result: the � par-tiles produed in the forward diretion and with trans-verse momenta greater than about 1 GeV were highlypolarized [1℄. Both the 300 GeV proton beam and theberyllium target were unpolarized. The � polarizationwas transverse and negative, direted opposite to n̂, theunit vetor along the diretion ~pbeam � ~p�, whih is nor-mal to the prodution plane. This \self-polarization" of�nal-state hadrons is observed quite ommonly in thephotoprodution of hyperons at low energies [2, 3℄, andin exlusive reations suh as elasti NN or �N satter-ing [4℄. The � polarization observable, proportional to~S� � n̂, where ~S� is the spin vetor of the �, represents asingle-spin asymmetry that is odd under naive time re-versal. (Naive time reversal refers to the appliation ofthe time reversal operator T̂ to eah of the four-momentain the reation without exhanging the initial and �nalstates). Given the T -even nature of the strong and ele-tromagneti interations, suh a naive T -odd observablemust arise through the interferene of two T -even ampli-tudes: one that involves a heliity ip and one that doesnot [5℄. The surprise of the Fermilab result was thatthe polarization also oured at high energies, in an in-lusive measurement with many unobserved partiles inthe �nal state. In this regime, perturbative QCD shouldaurately desribe the partoni hard-sattering subpro-ess ab ! d. However, all heliity-ip amplitudes aregreatly suppressed in hard interations as heliity is on-served in the limit of massless quarks. The mehanismresponsible for the polarization must thus arise from thenon-perturbative parts of the reation, suh as the frag-mentation proess d ! �X . The prodution of a high-multipliity �nal state at high energies must involve alarge number of amplitudes. It seems remarkable thatthe phases of these amplitudes are orrelated to suh a

degree that a pronouned interferene e�et is observed.The polarization of � partiles and other hyperons hasnow been observed and investigated in many high-energysattering experiments, with a wide variety of hadronbeams and kinemati settings [6, 7, 8, 9℄. The polariza-tion of � partiles in partiular is almost always found tobe negative, as in the original pN experiment. A notableexeption to this rule is the positive polarization mea-sured in K�p [10℄ and ��N [8℄ interations, where thebeam partiles ontain valene s quarks. A rather on-sistent kinemati behavior of the polarization has beenobserved: its magnitude inreases almost linearly withthe transverse momentum pT of the � hyperon up to avalue of about 1 GeV, where a plateau is reahed. Theabsolute polarization also rises with the Feynman vari-able xF with values around 0.3 at xF � 0:7.Possible mehanisms for the origin of this polarizationwere reviewed in Refs. [11℄ and [12℄ for example. Noneof these models was able to aount for the ompleteset of available measurements. In partiular, no modelould explain the ba�ing pattern of anti-hyperon polar-ization. Anti-hyperons produed in pN sattering on-tain no valene quarks in ommon with the beam andare expeted to have no polarization. Zero polariza-tion has indeed been onsistently measured in the re-ation pN ! ��X . However, studies of the reationspN ! ��X and pp! �+X revealed anti-hyperon polar-izations of the same sign and magnitude as those of theorresponding hyperons [13℄. These observations havepresented a deade-long puzzle in non-perturbative QCD.To our knowledge only one possible solution has beensuggested [14℄ so far.Given the large hyperon polarization observed inhadron-sattering experiments, it is natural to wonderwhether a non-vanishing polarization also ours in �prodution by real and virtual photons at high ener-gies. Very little experimental information exists aboutthis e�et in photo- and eletroprodution. Transversepolarization in the inlusive photoprodution of neutral



3strange partiles was investigated about 20 years ago atCERN [15℄ and SLAC [16℄. However, the statistial au-ray of these data is limited. The CERN measurements,for inident tagged photons with energies between 25 and70 GeV, resulted in an average polarization of 0:06�0:04.At SLAC, the overall polarization was observed to be0:09 � 0:07 for � hyperons produed using a 20 GeVphoton beam. The SLAC experiment also investigatedthe dependene of the polarization on xF and observed aderease, with the polarization tending towards negativevalues for positive xF.EXPERIMENTThe HERMES experiment o�ers an exellent opportu-nity to measure transverse � and �� polarization in thereation �N ! ~�X , using the 27.6 GeV positron beamof the HERA ollider and an internal gas target. Forsimpliity the symbol � will heneforward be used to re-fer to both the � and �� ases unless expliitely statedotherwise. The HERMES detetor [17℄ is a magnetispetrometer whose geometri aeptane is on�ned totwo regions in sattering angle, arranged symmetriallyabove and below the beam pipe. These regions are de-�ned by the retangular pole gaps in the spetrometermagnet, and over the ranges �(40{140) mrad in the ver-tial omponent of the sattering angle and �170 mradin the horizontal omponent. Between these regions isthe horizontal septum plate of the magnet, whih shieldsthe HERA beams from the spetrometer's dipole �eld.Thus, only partiles produed with a polar angle greaterthan 40 mrad with respet to the beam axis are visible.Sine the standard HERMES trigger for deep-inelastireations requires an energy of more than 1.4 GeV oroften even 3.5 GeV deposited in a lead-glass eletromag-neti alorimeter, sattered positrons may be detetedonly for events with Q2 above about 0.1 GeV2 (where�Q2 represents the four-momentum squared of the vir-tual photon). In the study desribed in this paper, thedetetion of the sattered positron was not required andthe �nal data sample is therefore dominated by the kine-mati regime Q2 � 0 GeV2 of quasireal photoprodutionwhere the ross setion is largest. The sattered beampositron was deteted in oinidene with a � in only6% of the events.A Monte Carlo simulation of the proess using thePYTHIA event generator [18℄ and a GEANT [19℄ modelof the detetor was used to estimate the average kinemat-is of the � sample. An average virtual photon energy ofh�i � 16 GeV was obtained. A total of about 70% of thedeteted � events lie below Q2 of 0.01 GeV2, and about90% lie below 0.5 GeV2. Due to the long tail at highervalues in the Q2 distribution, the average Q2 value is notrepresentative of the typial event kinematis. The mea-surement is thus kinematially omparable to those at

CERN and SLAC, while o�ering a muh higher statisti-al preision. However, unlike in these two experiments,the kinematis of the quasireal photons are not knownon an event-by-event basis.This analysis ombines the data olleted at HERMESin the years 1996 { 2000. The sample inludes data takenwith both longitudinally polarized and unpolarized tar-gets, while the positron beam was always longitudinallypolarized. As the target spin diretion was reversed every90 seonds, the average target polarization was negligiblysmall. The target speies inluded hydrogen, deuterium,and a variety of unpolarized heavier gases.EXTRACTION OF THE TRANSVERSEPOLARIZATIONBeause of the parity-onserving nature of the stronginteration, any �nal-state hadron polarization in a rea-tion with unpolarized beam and target must point alonga pseudo-vetor diretion. In the ase of inlusive hy-peron prodution, the only available diretion of this typeis the normal n̂ to the prodution plane formed by theross-produt of the vetors along the laboratory-framemomenta of the positron beam (~pe) and the � (~p�):n̂ = ~pe � ~p�j~pe � ~p�j : (1)By the same parity onservation argument, the polar-ization in this transverse (i.e., normal) diretion annotdepend linearly on the longitudinal polarization of thetarget (PT) or the beam (PB). A dependene on theirprodut PTPB, however, is not forbidden. In this analy-sis most of the � data were olleted using unpolarizedtargets, and the luminosity weighted value of PBPT was0:0000 � 0:0005 for the entire data sample.A kinemati diagram of inlusive � prodution and thedeay �! p�� is given in Fig. 1. The � deay is shownin the � rest frame, where �p (see Eq. 3) is the angle ofproton emission relative to the axis given by the normaln̂ to the sattering plane. Although n̂ is de�ned in Eq. 1using vetors in the laboratory frame, it is important tonote that the diretion is una�eted by the boost intothe � rest frame.The � hyperon is a uniquely useful partile in spinphysis: the parity-violating nature of its weak deay� ! p�� results in an angular distribution where theprotons are preferentially emitted along the spin dire-tion of their parent �. The angular distribution of thedeay produts of the � may thus be used to measureits polarization, providing a rare opportunity to explorespin degrees of freedom in the fragmentation proess. Inthe rest frame of the � it has the formdNd
p = dN0d
p (1 + �~P� � k̂p): (2)
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FIG. 1: Shemati diagram of inlusive � prodution anddeay. The angle �p of the deay proton with respet to thenormal n̂ to the prodution plane is de�ned in the � restframe.Here, k̂p is the proton momentum unit vetor in the� rest frame, ~P� is the polarization of the �, and� = 0:642 � 0:013 is the analyzing power of the parity-violating weak deay [20℄. Assuming CP -invariane ofthe deay, the analyzing power for the �� is of oppositesign (��� = �0:642) [20℄. The quantity dN0=d
p denotesthe deay distribution of unpolarized � partiles. As de-sribed above, only the normal omponent P�n of the �polarization may be non-zero in the present analysis, andso Eq. 2 may be rewritten asdNd
p = dN0d
p (1 + �P�n os �p): (3)For unpolarized � partiles the distribution of the de-ay partiles is isotropi and dN0=d
p is simply a nor-malization fator, independent of angle. In the ase oflimited spetrometer aeptane, however, it aquires adependene on os �p.To extrat the polarization of a sample of � hyper-ons from the angular distribution of their deay prod-uts in the aeptane, one may determine the followingmoments:hosm �pi � R osm �p dNd
p d
pR dNd
p d
p � R osm �p dNd
p d
pN�a ;(4)andhosm �pi0 � R osm �p dN0d
p d
pR dN0d
p d
p � R osm �p dN0d
p d
pN�0;a ;(5)where m = 1; 2; :: . The symbol h:::i represents an aver-age over an atual data sample, while h:::i0 denotes anaverage over a hypothetial purely-unpolarized sample of� partiles with an isotropi deay distribution. N�a andN�0;a are equal to the total number of � events for thesame luminosity aepted by the spetrometer. They arerelated by N�a = N�0;a(1 + �P�n hos �pi0): (6)

Combining Eqs. 3 - 6 one obtainshosm �pi = hosm �pi0 + �P�n hosm+1 �pi01 + �P�n hos �pi0 : (7)The extration of the � polarization P�n from the ex-perimental data is based on Eq. 7. The `polarized' mo-ments hosm �pi an be determined by taking an averageover the experimental data set:hosm �pi = 1N�a N�aXi=1 osm �p;i: (8)The `unpolarized' moments hosm �pi0 annot be ex-trated diretly from the data as no sample of unpo-larized � hyperons is available. Fortuitously, however,the extration of the transverse � polarization from theHERMES data is greatly simpli�ed by the up/down mir-ror symmetry of the HERMES spetrometer, even in thease of limited aeptane. It an be readily shown thatthis geometri symmetry leads to the relationhosm �pitop0 = (�1)mhosm �pibot0 ; (9)where top and bot speify events in whih the hyperon'smomentum was direted above or below the midplane ofthe spetrometer. Consequently all `unpolarized' unevenmoments of the full aeptane funtion (top plus bot)are zero, and all even `polarized' moments are equal tothe `unpolarized' ones:hosm �pi = hosm �pi0 m = 2; 4; ::: : (10)The �rst moment of os �p may be alulated sepa-rately for the top and bot data samples to aount for apossible di�erene in the overall eÆieny of eah dete-tor half. Using the symmetry relations (Eqs. 9 and 10),one obtains from Eq. 7 a system of two oupled equationsfor �P�n and hos �pitop0 :�P�n = +=hos2 �pi1� hos �pitop0 �=hos2 �pi ; (11)hos �pitop0 = �1� +�P�n ; (12)where 2+ (2�) is the sum (di�erene) of hos �pitopand hos �pibot. This system of oupled equations an besolved iteratively. The iteration onverges quikly. If onetakes �P�n = +=hos2 �pi and hos �pitop0 = � for the�rst iteration, then the solution of the seond iterationfor P�n and hos �pitop0 reads:�P�n = +=hos2 �pi1� 2�=hos2 �pi ; (13)hos �pitop0 = �1� 2+=hos2 �pi : (14)



5Eq. 13 was used to determine the results presented inthis paper.The results for the `unpolarized' �rst moment of os �pdetermined in various kinemati bins from data werefound to be in very good agreement with those obtainedfrom a Monte Carlo simulation of the detetor.EVENT SELECTIONThe kinematis of the � hyperons whose deay prod-uts are both within the angular aeptane of the HER-MES spetrometer are suh that the proton momentumis always muh higher than that of the pion. Theselow-momentum pions are often bent so severely in thespetrometer magnet that they fail to reah the trak-ing hambers and partile identi�ation detetors in thebakward half of the spetrometer. However, it is pos-sible to evaluate the momentum of suh \short traks"using the hits reorded by the HERMES Magnet Cham-bers, a series of proportional hambers loated betweenthe poles of the spetrometer magnet [21℄. The aep-tane for � hyperons an be inreased by almost a fatorof two when these pion \short traks" are inluded inthe analysis. As non-pions in oinidene with protonsare rare, partile identi�ation (PID) is not essential forthese traks. In ontrast, PID of the deay proton is im-portant for bakground redution. For the data reordedprior to 1998, this was provided by a threshold �Cerenkovounter [17℄, whih was then replaed by a dual-radiatorRing-Imaging �Cerenkov detetor (RICH) [22℄. Pro-ton andidates were therefore required to be a positivehadron with the highest-momentum (leading hadron)having a \long trak", i.e., a trak that passed throughall detetors of the spetrometer, and to be not identi�edas a pion.� events were identi�ed through the reonstrutionof seondary verties in events ontaining oppositelyharged hadron pairs. Two spatial verties were reon-struted for eah event. First the seondary (deay) ver-tex was determined from the intersetion (i.e., point oflosest approah) of the proton and pion traks. The hy-peron trak was then reonstruted using this deay ver-tex and the sum of the proton and pion 3-momenta. Theintersetion of this trak with the beam axis determinedthe primary (prodution) vertex. For both verties thedistane of losest approah was required to be less than1.5 m. Only those events with the primary vertex insidethe 40 m long target ell were seleted. All traks werealso required to satisfy a series of �duial-volume utsdesigned to avoid the edges of the detetor. Furthermorethe two hadron traks were required to be reonstrutedin the same spetrometer half to avoid e�ets aused bya possible misalignment of the two spetrometer halvesrelative to eah other.Hadrons emitted from the primary vertex were sup-

pressed by two vertex separation requirements. Thetransverse distane between the deay vertex and thebeam axis was required to be larger than 1 m. In the lon-gitudinal diretion the requirement z2 � z1 > 15(20) mwas imposed for � andidates, with z1 and z2 represent-ing the oordinates of the primary and seondary vertexpositions along the beam diretion. The hosen valuesof this vertex separation requirement were a ompromisebetween statistial preision and low bakground of thedata sample.The resulting p�� and �p�+ invariant mass distribu-tions are shown in Fig. 2. The �tted mean value for the� (��) mass is 1.1157 GeV (1.1156 GeV) with a width of� = 2:23 MeV (2.20 MeV). For the polarization analysis,� and �� events within a �3:3� invariant mass windowaround the mean value of the �tted peak were hosen,and a bakground-subtration proedure was applied asdesribed below. The �nal data sample ontained around259� 103 � and 51� 103 �� events.
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6in � or pT (desribed below), the invariant mass spe-trum was �t with a Gaussian plus a third-order polyno-mial. The �t was used to determine the number of signaland bakground events within a �3:3� window aroundthe peak. The polarization was alulated for the eventswithin this entral window, as well as within four \side-band" windows with widths of around 8 MeV, two in thelow- and two in the high-mass bakground regions, as in-diated by the shaded areas in Fig. 2. The polarizationsextrated from the sidebands were interpolated to obtainthe bakground polarization at the peak mass. The fra-tion of bakground events � = NbgrN�+Nbgr within the peakwas typially of order 15 %. The transverse polarizationwithin the � peak was orreted for this bakground on-tribution in eah kinemati bin as followsP�n = P�+bgrn � �P bgrn1� � : (15)The interpolated bakground polarization P bgrn wasaround 0:12 � 0:01 (0:13 � 0:02) for the � (��) sample.Beause of the small bakground ontamination, the netorretion to the � and �� polarization was on averagebelow 0.01. The results for the extrated value of thetransverse � polarization were stable within the statisti-al unertainty when the longitudinal vertex separationrequirement was varied between 10 and 25 m.In order to estimate the systemati unertainty of themeasurement, similar analyses were arried out for re-onstruted h+h� hadron pairs, with leading positivehadrons (�-like ase) and with leading negative hadrons(��-like ase). No PID (apart from lepton rejetion)was applied to these hadrons, and so the sample waslikely dominated by �+�� pairs. Events within twomass windows above and below the � mass window(1:093 GeV < Mh+h� < 1:108 GeV, and 1:124 GeV <Mh+h� < 1:139 GeV) were seleted, where Mh+h� wasdetermined by assuming for the leading/non-leading par-tiles the proton/pion masses respetively. Instead of re-quiring a displaed deay vertex, their point of losestapproah was required to be inside the target ell. Falsepolarization values of 0:012�0:002 and 0:018�0:002 werefound in the �-like and ��-like ases, respetively.As a seond measure of the systemati unertainty asample of K0s ! �+ �� events was used. The long-lived K0s provides a similar event topology to the � withtwo separated verties. The false polarization of K0s wasfound to be 0:012�0:004 in the �-like ase (with a leading�+) and 0:002� 0:004 in the ��-like ase.Possible detetor misalignments ould lead to imper-fetions in the up/down symmetry of the spetrometer.In order to estimate the e�et of suh misalignmentson the measured polarizations, Monte Carlo simulationswere performed using a spetrometer desription with thetop and bottom halves misaligned by �0:5 mrad. Foursamples were generated, with input polarizations of 0,

0.05, 0.1 and 0.2, respetively. In addition a bakgroundpolarization of 0.15 was inluded to better simulate theexperimental situation. The polarizations extrated fromthese Monte Carlo data samples were in agreement withthe input values within the statistial unertainty of0.005. A seond potential soure of a top/bottom spe-trometer asymmetry is trigger ineÆieny. This was alsoinvestigated using Monte Carlo simulations. It was foundthat even an unrealistially large di�erene of 30% in thetop/bottom eÆieny resulted in the reonstruted po-larization being onsistent with the generated one.From the results of these studies the systemati un-ertainties on the � and �� transverse polarizations weretaken to be 0.012 and 0.018, respetively.The good statistial auray of the full inlusive dataset allows the dependene of the � and �� polarization onertain kinemati variables to be studied. As mentionedearlier, information on the virtual-photon kinematis isnot known on an event-by-event basis; onsequently, onlykinemati variables related to the eN system are avail-able. However, one may analyze the data using the kine-mati variable � � (E� + pz�)=(Ee + pe), where E�,pz� are the energy and z-omponent of the � momentum(where the z-axis is de�ned as the lepton beam diretion),and Ee, pe are the energy and momentum of the positronbeam. This variable is the fration of the beam positron'slight-one momentum arried by the outgoing �. It isan approximate measure of whether the hyperons wereprodued in the forward or bakward region in the �Nenter-of-mass system. The natural variable to use toseparate these kinemati regimes would be the Feynmanvariable xF = p�k =p�kmax evaluated in the �N system,where p�k is the �'s momentum along the virtual-photondiretion, and p�kmax is its maximum possible value, butthis variable is not available in an inlusive measurement.Nevertheless, as shown in Fig. 3, a simulation of the re-ation using the PYTHIA Monte Carlo reveals a usefulorrelation between � and xF. In partiular, all events at� � 0:25 are produed in the kinemati region xF > 0,and for � < 0:25 there is a mixture of events originatingfrom the kinemati regions with xF > 0 and xF < 0.An indiation that the dominant prodution mehanismhanges at � values around 0.25 an be observed in theratio of � to �� yields displayed in Fig. 4. The yields arenot orreted for aeptane as PYTHIA Monte Carlostudies indiate that the detetion eÆienies for � and�� are the same. Above � � 0:25, an approximately on-stant ratio of about 4 is seen. At lower values the ratioinreases signi�antly, likely indiating the inuene ofthe nuleon target remnant in � formation.The � and �� polarizations are shown as funtions of� in Fig. 5. The � polarization is about 0.10 in the re-gion � < 0:25, and about 0.05 at higher �. Combiningall kinemati points together, the average � transverse



7

ζ

x F
 (

γ∗ 
 N

)

0 0.20.1 0.3 0.4 0.5 0.6

0.6

0.4

0.2

0

−0.2

−0.4

−0.6

0.8

1.0

FIG. 3: Correlation between xF, evaluated in the �N system,and the light-one fration � determined in the eN system, asdetermined from a PYTHIA Monte Carlo simulation.

ζ

N
(Λ

)/
N

(Λ–
)

0

2

4

6

8

10

0.2 0.4 0.6FIG. 4: Ratio of � to �� yields versus light-one fration �observed in the data, after bakground subtration.polarization isP�n = 0:078� 0:006(stat)� 0:012(syst): (16)For the �� measurement, no kinemati dependene is ob-served within the statistial unertainties. The net ��transverse polarization isP ��n = �0:025� 0:015(stat)� 0:018(syst): (17)It should be noted that for eah point in � the valueof the hyperon's mean transverse momentum hpTi is dif-ferent as is shown in the lower panel of Fig. 5. Here pTis de�ned with respet to the eN system rather than tothe �N system as, again, the virtual-photon diretion

−0.1

0

0.1

1.0

0.2

P
n

Λ

Λ
−

Λ

Λ
−

ζ

<P
 > T

 (
G

eV
)

0

0.5

0 0.1 0.2 0.3 0.4 0.5 0.6FIG. 5: Transverse polarizations P�n and P ��n (upper panel)and mean hpTi (lower panel) as funtions of � = (E� +pz�)=(Ee + pe). The inner error bars represent the statistialunertainties, and the outer error bars represent the statistialand systemati unertainties added in quadrature.was not determined in this inlusive analysis. In Fig. 6,the transverse � and �� polarizations are shown versuspT for the two intervals � < 0:25 and � > 0:25. In bothregimes the � polarization rises linearly with pT, resem-bling the linear rise of hyperon polarization magnitudewith pT that was onsistently observed in the forwardprodution of hyperons in hadroni reations. For the��, again no kinemati dependene of the polarization isobserved within statistis.DISCUSSIONThe transverse � polarization measured by HERMESin the �N ! �X reation is positive, in ontrast to thenegative values observed in almost all other reations.Very few theoretial models of the kinemati dependeneof � polarization in photo- or eletroprodution are avail-able for omparison with the data. Negative transverse� and �� polarizations were predited for the eletropro-dution ase in Ref. [23℄, where transverse � polariza-tion is assoiated with the T -odd fragmentation funtionD?1T(z;Q2), one of eight fragmentation funtions iden-ti�ed in a omplete tree-level analysis of semi-inlusivedeep-inelasti sattering [24℄. However, these alula-tions are on�ned to the high-Q2 regime of deep-inelastisattering.One may speulate on the reason for the positive �polarization in �N ! �X . In the model given inRef. [25℄, for example, forward-going � partiles pro-
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might therefore indiate that the  ! s�s hadroni om-ponent of the photon plays a signi�ant role in inlusive� prodution.The di�erent average magnitude of P�n for � below andabove 0.25 and the inrease of the ratio of � to �� yields atlow values of � might be an indiation of di�erent hyperonformation mehanisms in the \bakward" and \forward"kinemati regions, i.e., reombination of a quark from thebeam with a diquark from the target in the \bakward"region, and with a diquark from a string-break in the\forward" region.The positive transverse polarization of � hyperonshas indeed been explained in a quark-reombinationmodel [26℄, in whih u, d and s quarks from the beam ontribute to the � prodution and polarizationthrough the reombinations s + (ud)0, u + (ds)0;1 andd + (us)0;1, where the upper indies 0 (1) orrespondto singlet (triplet) diquark on�gurations. The ontribu-tions of the latter two reombinations are suppressed dueto the higher mass of the diquarks ontaining an s quark.In the framework of impat-parameter-dependent gen-eralized parton distribution funtions, it was argued inRef. [27℄ that � hyperons produed in the ollision ofa beam ontaining s quarks with a nuleon target havea positive transverse polarization. In this work, a sim-ilar mehanism was also used to explain another T -oddobservable, the so-alled Sivers asymmetry in eletropro-dution of pions as observed at HERMES [28℄.As no theory is urrently able to explain the existingbody of � polarization data, all suh model-dependentspeulations must be viewed only as exploratory onsid-erations. The result presented here, a �rst measurementof non-zero transverse polarization in the �N ! �Xreations at Q2 � 0, adds an interesting new piee to thelong-standing mystery of hyperon polarization at highenergies.We gratefully aknowledge the DESY management forits support and the DESY sta� and the sta�s of the ol-laborating institutions. This work was supported by theMinistry of Eduation and Siene of Armenia; the FWO-Flanders, Belgium; the Natural Sienes and Engineer-ing Researh Counil of Canada; the INTAS and RTNnetwork ESOP ontributions from the European Union;the European Commission IHP program; the GermanBundesministerium f�ur Bildung und Forshung (BMBF);the Deutshe Forshungsgemeinshaft (DFG); the Ital-ian Istituto Nazionale di Fisia Nuleare (INFN); Mon-busho International Sienti� Researh Program, JSPS,and Toray Siene Foundation of Japan; the Duth Foun-dation for Fundamenteel Onderzoek der Materie (FOM);the Russian Aademy of Siene and the Russian FederalAgeny for Siene and Innovations; the U.K. PartilePhysis and Astronomy Researh Counil; and the U.S.Department of Energy (DOE) and the National SieneFoundation (NSF).
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