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N meson production in pp collisions

dynamics of the n meson production in pp->ppn &lf)lé?('US
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=+ 11 meson production via exchange of isovector mesons

Compare with previous experiment COSY 11, (reconstructed n=2000 events
only) Now, number of n on disk 500 000 events!



Partial Wave Analysis

interaction of the n meson with nucleons

- the lowest partial wave decomposition (S,P and s,p waves)

- few possibilities: Ss, Ps, Sp, Pp, Sd, ... < 120F
- two groups: :’E mﬂ;
- odd angular momentum (Pp, Ps,...) = 80p
- even angular momentum (Ss, Sd, ..) -5} 60
- analyzing power: F_EL 40¢
- A~ Im {A Ay T}sing cosb, B 20f
-A ~Im{A A, *}sinf :
y ps’ Pp n 0

2 2ra 4
mg, (GeVic™)

Our aim is to measure angular dependence of the analyzing power



Analyzing Power

o(0,0) =00(0) - (1+> PiA;(0,p)) 4=m P

o(8,¢p) Differential cross section with polarisation
0,(0,9) Differential cross section without polarisation

o(0,p) = oo(0) @am r=o

- A, vector analyzing power may be understood

as a measure of the relative deviation between
the differential cross section for the experiments
with and without polarized beam.



WASA Detector

Pellet Target
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Analysis steps

1) Forpp -> pp:  we know A, (EDDA)
we calculate Polarization P

@ Forﬁp ->ppn: we know

NT(B, Lp) : N‘L(Q,CP—F’H') N(9,<p+'n') — \/Nif(g’(p) NT(9390+7T)

N(g,@)= ET°L‘L°E‘L°LT ET.LJf.ﬁJr.LT

we calculate A,

1 N(8,0)— N(0,p+7)

A, (0 : .
v(0) Pcosp N(6,0)+ N(B,p+7)
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Determination of the pp
elastic scattering

Pellet Target

cosy
beam

- /
FD: - one charge particle <1 i

Nl

90 The beam and

interatt.‘.at:g:t oint (,//l//l‘ W

80 SEC ) Iron Yoke FRH

Central Detector Forward Detector

S N I B I B B

0.1 0.2 0.3 0.4 05 0.6 0.7 0.8
Edep of the all layers of FRH




Determination of the pp
elastic scattering

| ThetaCD_cm_ThetaFD_cm
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Spin Up/Down measurements

Spin Up Spin Down
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Asymmetry
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Vertex position determination:

coplanarity
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Vertex position determination:
coplanarit

g ELE
g MG liminary s.f  DAIA preliminary
= o Taes) sk “ido
¢ [deg]

13



Result for the coplanarity method

unpolarized pb=2026Merc
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Vertex position determination: ««,) metned

X and y vertex coordinates,
the method

MC
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Vertex position determination: <, method

Z-vertex coordinate,

MDC

the method
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Result for the distance method

unpolarized p =2026MeV/c p,=2026MeV/c
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Study of the influence of the position
of the interaction point for the beam
polarization

Polarization
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polarization
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preselection

Cut for the protons

Eta meson

1. Only 2 charge in the FD;

2. More then 2 neutral in the CD;
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Eta meson
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Outlook

1. Calculation of the Analysing Power, Ay, for the
‘Pp->ppn reaction

2. Luminosity

2. Interpretation of the result in the view of the
production mechanism for pp->ppn reaction
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Madison convention

Madison: N1 N’ N ! N_:

Detector: NLT NH' NI_l NR*
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N meson production in pp collisions

CELSIUS
COSY
SATURNE

AP*PPW'

=
10 10

Q[ Meh)

=> n meson production via exchange of isovector mesons
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Angular range of the detector (st scattering)

CM LAB
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FIt parameters for Asymmetry
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EDDA data base
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MC for the shlft of vertex posmon
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Calculations of the error bars for
Asymmetry(0¢)

0€ = \/(% -§N+)2+(£T—E_ -rSN_)E



Ay from EDDA

Bene”

A

Y

Dheam = 2.026 GeV /¢’

Dheam = 2.188 GeV /¢

30,34

0.380 = 0L00T 4, £ 0.002,,,

0.358 = 0.007 4, = 0.001,,,

34,38

0.382 = 0.004 45 £ 0.001,,.

0.358 & 0.005 44 = 0.002,,.

38,42

0.376 = (0L005 45 £ 0.00L,,.

0.356 = 0.006,,, = 0.002,,,

|

42,46

0.366 = 0.006,,, £ 0.002,,

0.344 + 0.008,,,, = 0.002,,,

14



Result of vertex position

Unpolarized 2026 MeV/c 2188 MeV/c
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— 0.2 — 0.2 — 0.2
.2. - |2| |2| area e et taa e ase et Mt s T e e et e St LR R
P 0.15';:'" S 0.15 c 0.1 .
g L - PRI e " = e et 50, il e Pt o S g . !
» 0.1 “ . w 0.4 D i
g_ - g. 8_ ol
> 0.05| %5005 x [
[ - = - [} i
T :: > - 5 |
g 0 - > 0 - — '0.1 :”
-0.05[- -0.05).- ?
: - 0.2~
-0 B
g T
i -0'2 - ~ : L 1 L ‘ L L 1 ‘ L 1 L | 1 1 1 ‘ 1 L L | L L L ‘ 1 L
-0.2 20 40 60 80 100 120 20 40 60 80 100 :3?1 .lf.?n I;g?- -0.4 20 40 60 80 100 120
run number run number
method
— 0.2 (q)d) method —_ 0.2 ((!)d) method T 0.27“;_5_(]-)‘.@).;‘ e T
E Tt : E T . E L T E . .
%0 15 ;‘I gﬁi %H%H I{ 1t Iﬁ}ﬁ ]ﬂ{ ﬁ Jﬁ {I ﬁ}ﬂl é I§.C1-1 5 ;f. A ~.“:: ‘;-‘__...‘-“““.‘.:1._ E e ‘_:..‘-..‘:":«s gt o b g 0.1 i
2 pFi gL . 2 [ ‘ o = [
‘®w 0.1 . 1 @ 0.1 [ B
o E o E o -
o T o C Q. of
%0.05 20.05} % :
s I : 5 . 5L
2 ofF > o S 0.1
-o.osﬁj ; : o . I 1‘{ -0.051— -
E ol ! 11! ! B s -0.2-
E i ] 3 ¥ { }{ . EE # IQI‘ [ e AR .
-0.1 E:ﬂ,g Hﬁiﬁiﬁ by g}ﬁ% %ﬁl H{ﬁﬁi it IHI i Ii{{ {{%‘ ﬁﬂlﬁﬁh ﬁ}f 0.1 ST et e S PRt A -
-0.15[ -0.151- 0.3
02:| v v b by b by b by -0 2:\ I \2|0| |‘\4\0| ! |6\o| I |8\0| |-;0|'6|-ié6|‘||4|.6\‘1|é6\1|8\6\ L B ° T"‘ -r ‘-|‘ * s ‘.. ‘ 4‘.4“‘ "“.;‘..-r.‘
.. 20 40 60 80 100 120 140 - _0-4|\| \Tv \v\ \|4\|\ L1 L lal
run number run number 20 40 60 80 100 120

run number

17



N Theta P Up P Down

1 < 0 < 32 0.3817 0.56+ 0.01 0.694+ 0.01
2 < 0 < 36 0.3811 0.55+ 0.02 0.68+ 0.02
3 6 < 40 0.3788 0.56+ 0.02 0.69+ 0.02
4 0 < 44 0.3669 0.56+ 0.03 0.69+ 0.02
5 6 < 48 0.3339 0.55+ 0.04 0.744+ 0.04
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