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PARITY CHECK OF SOLUTIONS OF ROBERTS’ SYSTEM OF EQUATIONS

Let’s go back to the expressions for the solutions of the system of
four equations coming from different helicities/spin target
polarizations

The only way to provide the correct negative parity to P, is to
explicit a dependence on ¢, angle: P, — -P, for negative ¢,

|1© is ok as it is: there is direct
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OVER AND AGAIN ON THE EVENT TOPOLOGY

. , :
: Normal to the production plane ~ CONsider the reaction c.m. as
: Roberts does

n?=mxm,

Normal to the reaction plane

n,=yxN
2’ The pink plane contains the three
7 ) pInk p 9 s
vectors m,, m, and P__ (-Py)
x’ o v
/ % ~\ ® is the angle between the white
7 / e . and the pink plane
— | . ] T —
lab = : :
0 dem A If the pions are boosted in the
Xy dipion rest frame, they are back-
/ to-back but still lie on the pink
‘\]/' Ela_m_e, SO ¢, defined in the
N elicity frame is the same as @
helicity defined in c.m. frame, in the new
x'y’z" axes system
On the reaction plane perpendicular
3 toN:ny= n; xN y and y’ coincide in the two RS
Helicity: rotated+boosted Ny decidesif 0< ®<1800r-180<® <0
o XX The A vector, as a spin, is not
|7 > Wi x ] subject to Lorentz

transformations from lab to c.m.

(7% B) x V) (@@ x73)

O G <N im < Opposite/same verse to the
direction of the proton in the
If sin@ >0: @ is positive =~ —  ® = arccos(cosd) center Of Mass
3

If sind <0: @ isnegative — @ =-arccos(cosd)
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THE C.M. AND (I) HELICITY ANGLES ARE THE SAME
0 (") VS & (1)

S v Use of phase space montecarlo
e _ (here modulated with the
e oo i T apparatus acceptance)
el T T The ¢ angle of the ©© momentum
TR = A is compared as defined in
B F G different reference systems
_150
150 100 o s 100 150 - CM momentum defined in xyz
+ .
o) projected in new RS vs §_(r) refgrgnce system vs motn,er)tum in
: il e helicity reference system x’y’z
- pourx -5t (rotated + boosted)
- Std Dev x 104 ¢
3 Y n" CM momentum rotated in new
- B X'y’z’ vs " momentum in helicity
°F reference system
e The ¢ angle in the same for
oo boosted/no-boosted vectors
_150;_1 | | T | |
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OVER AND AGAIN ON THE EVENT TOPOLOGY

Positive @:

m, emitted above the reaction plane
Normal to the production plane Positive y, y'

=X T, A positive/negative (constant sign in

Normal to the reaction plane

n,=yxN g )
7’ ’ a dataset
/
Yo Negative ®:
. — n, emitted below the reaction plane
- Negativey, y’
lab=cm A . .. . .
A negative/positive: the sign is
Xy reversed in the frame whose z is aligned
w/ z along the dipion flight direction
helicity

If this is correct, if @ is negative
one needs to flip the sign of the

target polarization
The same holds for the beam helicities

~— This means to swap setl/set2 in the
s If the @ angle is negative: formulas (taking care of proper

" VY axesare flipped normalization factors)
e the®,, angleis sign-reversed

- tokeep O, sign, z needs to P, gets “by construction” an odd

be flipped symmetry with respect to ®
(and all vectors along z) 5
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SOLUTIONS WITH IMPOSED SYMMETRY

Pus g (n'), W =(1.67 £0.09) GeV Pus g _(x'), W ={1.80% 0.05) GeV Pys g (n'). W =(1.90 £ 0.05) GeV Pys g (x'), W = (2.00=0.05) GeV Pus ¢ _(n'). W= (2.10 £ 0.05) GeV Puys g (n'), W = (2.20 £ 0.05) GeV
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Povs ¢ (x'), W=(1.67 £ 0.09) GeV P, vs ¢ ('), W = (1.80 + 0.05) GeV P vs ¢ (x'), W =(1.90 £ 0.05) GeV P;vs ¢ (), W = (2.00 + 0.05) GeV Prvs ¢ (x'), W= (2.10 + 0.05) GeV P vs ¢ (n'), W= (220 + 0.05} GeV
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STILL TO BE UNDERSTOOD

P, is odd but shows a discontinuity at O deg, which however
reduces with the energy increase

The trend becomes very smooth in the last bin

Maybe it’s normal? At 0 deg, P, should be zero (since it is odd)
Can’t we ask Roberts if this makes sense?

Try to stagger the angular bins to include zero as bin center? (now it is on the
edge of two consecutive bins)

O,
po_?

The reversal of data sets, which implies 6 —-6and A, — -A_, should
provide a flip sign as well

But the function is basically zero within the big errors, so the significance of the
shape is relatively small
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