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in pp — ppn reaction, 7 is produced mainly in the s-wave

higher partial waves contributions from interference terms

some interferences do not vanish only for the spin observables
eg. Ay

generally:
o Ay ~ImA; A;
« differential cross sections, correlation coefficient ~ ReA; A3
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o the lowest partial wave decomposition (S,P and s,p waves)

o few possibilities: Ss, Ps, Sp, Pp, Sd, ...

© two groups:
» odd angular momentum (Pp, Ps,...)
» even angular momentum (Ss, Sd,...)

¢ analysing power:
o Ay ~Im{AgsA%,;}sind,cosb,
o Ay ~Im{Ap,Ap,}sind,

Our aim is to measure angular dependence of the analysing power
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analyzing power A,
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R.Czyzykiewicz et al., Phys.Rev.Lett. 98, 122003 (2007)
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One week of beam time for the measurement was scheduled for
November 2010 year. Whereas the previous studies are based on few
thousands of events, at WASA about 10° pp — ppn events has been
collected.
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ST Study of the influence of the position of the interaction point and tilt

kv of the beam on the polarization:

o. 10°
- —4 along x-axis =
K] ¥ along y-axis o St O
g i —4-+ along z-axis '7‘; —— Oy
= N
20. 'E
o 8
o i O 20|
e
ETEEEN - b e
frive A 7]
¢ T
Y L3
-20)
. . | 10°
%0 32 34 36 38 40 42 44 46 58 06 04 02 02 04 06 08 Bs 04 02 0 02 04 08

Bem vertex shift [cm] o [rad]

Malgorzata Hodanafor the WASA-at-COSY collaboration Study of the n meson production with the polarized proton beam



EOLYER, P, a T T
Sgaf P, = 00 A 2
= 2
K] pl=1137 / S N
o A A
x
"
&
Malgorzata "
Hodana
for the a3 :
WASA-at-COSY E7 I ¥ 02 0ol E T R 7
collaboration Xyt €] Xt [cM] Xget [em]
= Y -
5 B §
B =
£ 2 2 i
0.
P
. . "
o c——— e
E 0. T
0.
L L 3 L L
.\a ; 2\ 0635 0.4 02 02 04 0.6 -3 2 El 2
v, Jom ¥, [em] ¥, [em]
T 5
2 A
=1 =2
X >
A
3 ; ; 7 [
2z, [cm] 2 [cm]

Malgorzata Hodanafor

the WASA-at-COSY collaboration

Study of the m meson production with the polarized proton beam




Malgorzata
Hodana
for the
WASA-at-COSY
collaboration

near the threshold only S-wave, pp pairs production
(3Py — 1Sps, transition),

at higher energies 17 angular dependence is expected to come
from the interference of the s- and d-wave amplitudes,

s-d interference contributes significantly to the 7 analysing
power,

with WASA-at-COSY, A, can be measured one order of
magnitude more accurate than by experiments made so far,
the statistics will allow us to obtain error of polarization lower
than 1%. Therefore, we need to control the systematic
uncertainty at least at the same level,
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o the systematical errors may be due to the wrong assumption of
the vertex position (the systematic uncertainty of polarization),
the systematic uncertainty of luminosity, production rates...,

* in order to have systematic uncertainty of the polarization
smaller than 1%, we need to control the position of the
interaction point with the precision higher than 0.3 cm,

o due to the large sensitivity of the result to the scattering angle it
is better to calculate polarization taking into account the
scattering angle not bigger than 38°.
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