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- WAB89 (1991) Polarization measurement

- 20000 b -4
iy K] L

aoa R T

(.'O!'ntriﬂnjt;._‘;ﬁi’ 2

I ] Ll L | L
L T B B Sl B S W]

—

Ly At

L mnakiong -

Wz Am” ey,

Figure 2: Invariaut mass spectra of studied hyp A" B} R . o) T (pressated for a pe
of the data sample wsed) and d) Z-. ’
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Figure 3: pr dependence of the polarization of 3) A° . b) X° , ¢) ©* and d} =~ measured for the full

obeerved ranges of 2y (corresponding to wean values of z5 of 8.30, 0.11 . 0.27 and 0.3, resp.}). e)
* polarization of 2 for xp > 0.3, which corresponds to a mean value of 2, of 0.3, f ) 25 dependence

of the polarization of =~ for pr > 0.9 whith corresponds to a mean value of pr of 1.3. The errors
_ indicated are statistical only. .
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Inclﬂve Hyperon Polarisaﬂon Studies at the_-
~ CERN SPS Hypemn Beam

David Michael Newbold

Mum*umwaummwummﬁm .

 verse polasiesticns of A°, A°, rraunmmmmmm
polarised ~340GeVi I hypeiun heam were messured as a fumction of 17 and p,. The
_ puhrmmdA°wdA°pM&ma« bamd&emwgy and of A% and Z*
| peoduced from an unpolarised neutron beam of 240GeV/c momentum, were aleo deter-

: MMI’Q‘I’MM&:E MMAopodueedﬁmmmwm'

mimned. The A® pooduced from the £* beam were found to have & positive polarisation of
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1993 datmset | | 1994 dataset
3 beam - %" beam _S‘ beam w'bean; o bem .
A.o—)p'!r' 1.86M 133k | 182M 13.5k 864k
, | _ Aspnt | 194k 32k 33.9k 50k - .
| 50,70y | 835k " - 82.4k - -
I Itonwt | 195K - ok = 174k
1 Tt pw- - b e |2 | -
i E A% | 197k | - B4k | - | -
QA% | 09k - | 1k - | -
KOswow | O5OM | 256k | 056M 382k | 8k

Tuble 6.1: Hyperon decay channels used in the polariention studies. The entries
indicate the namber of évents remaining after a8 seloction cuts.
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Figure 7.6: Polarisation meammmenufqrA°produced&omihe 199_4 T, and neu-
. the whole bemgth of the bars the combined statistical and systematic uncertainties. The
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Figure zw:_mwm-mmffu A® produced from the 1993 X" and «” beams.
The exror bars within the cross-strokes indicate the statistical uncertainty, the whole
lengthofthe bmﬂlecombﬁmdmmdwcunmmThGEbnm

results are corrected for = background.

_ The 1994 neutron beam data showedevidenee of a negative A.o polarisation. Tt
nificance of the results at lazge values of p, was small, due to the overwhelming syste
‘uncertainties associated with the background A® in the neutron beam. The number of
grmmdAomcalcn_lated&om the measured E'-conttminaiioninthéi‘_bewyofa:.
1.5%; the 3" and £ have similar lab-frame lifetimes at high energies, and similar deca
ématics.'l'thO production cross-sections from neutrons and A® at high energy are no
known. The ratio of croas sections was therefore estimated from the measurements of
production cross-sections from I and " at similar energies [20, 30] (see Figure 2.5)
 the production of 2" frem I” and the production of A from neutrons involve the re
‘ mentofadqu:rkm&:epmjecﬂl by an s quark in the final-state particle, though th
. couplings between &:einiualmdﬁndmﬂenotndenﬁcnl For the highest bin in .
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Figure 7.13: Polarisation measurements for 30 pmdueed from the 1993 3" beam.

during the reconstruction was thus estimated to be 0.13 + 0.01(stat.) + 0.03(syst.) , averag

over the whole kinematic range. Note that this number does not directly correspond to 1

ratio of production crosu-secﬁons for the two hyperons, as it takes into account only the ¢

_ tamination of A? pasting the selection cuts; since the X spectrum of deay'prodﬁct AL
 somewhat softer than that of the mother 50, a large part of the daughter population was ;

Aopohdga&onploﬁshowninﬁgum 7.6 and 27;sino¢thenumberofdatapqihtsfdrtl
2° polarisation were small, the measurements were interpolated by fitting a second- or thir
order polynomial fanction to the plots in Figures 712 and 713, constrained to pass throu;




the point (xz = 0, p, = 0). The badgrwnd subtraction was then petformed assuming
Equation A.33 to correctly describe the relationship between the A% and 30 pola.mahons,

- the correlations between the systematic errors for the two sets of polamanon measurements |
were taken into account. Background subtraction was performed sepa:ately for the 1993 and
1994 datasets. The corrections to the A° polarisation measurements were generally found to
be saell compared to their errors. o

74.5. £* polarisation

| nepohmnonofrpmdmdfwmhe19942-bem,ummuredthmughm'epmmn |
decay channel, is plotted in Figure 7.14; the polarisation was consistent with zero except in
o.ep,hh. The errors on the measurements were dominated by mﬁsﬁcal uncertamty, due
inthehwmconmmumeﬁdencyfmthe E"-—bpwo decay.

_ 'Iheremltsobtamedumgdwneutmndmyofﬂ:eE*mshownmﬁsuruﬂSand
716, The results from both the 1993 and 1994 3° beam data were consistent with those ob-
served in the proton decay channel; the three sets of measurements were highly statistically
compatible, and tend towards a small negative polarisstion around p, ~ 0.5GeV/c and large
xg; no definite statement could reasonably be made, however, except to say that the overall
mlgnitndeofﬁzepolmuhondidnotexceedlfewpercem!{emhfmmdae 1994 neutron
belmma}soshowninﬁgure 7.15; ﬂlepolarhauonmconmtentmﬁ:mooverﬂiewho!e
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Figure 7.16: Polarisation measurements for the neutron decay channel of Z* produced
from the 1993 X" beam. |
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