Comparisons of 2 and G asymmetries with different data and formulas

T. Kageya for g14, May. 8th 2024



Numbers for 1.98 < fW < 2.06 GeV (Haiyun’s formula)

From 10th figure and 10th point for TK’s data (9th figure and phi ~ 0 for Haiyun’s plot) New!
P+=0.25, p- = 0.162

pl=0.785, p2 = 0.779, p3 =0.78, p4 = 0.775

L1=8.621, L2 = 3.831, L3 = 8.685, L4 = 4.147

Cperp = 0.32055 Cpara =0.322448
s1=-—0.00469235s2 =— 0.0164208 s3 =0.00466129 s4 =0.0151621

E=0.321494 D = 0.369661
al =0.00364576 a2 =0.0127582 a3 =0.00364209 a4 = 0.0118469

gl = —0.0290504 g2 = 0.0658764 g3 =0.0286883 g4 = — 0.060469
DG =0.00199611

Y1=121 Y2=62 Y3=217 Y4=114

numrl =1.15412

numr2 = — 0.0988777

denom = 3.37303

Sigma = nmrl/denom = 0.342162

G= numr2/denom = —0.0313103 T. Kageya, for g14, May. 8th, 2024 2



Yield table for 1.98 < W < 2.06 GeV (TK’s data, 20 bins) (TK’s 10th and HL's 9th cos 6 bin)
(see TK’s G formulas at page 6 and 7)

F1: 699 F2:708 F3:242 F4:271 (used for flux ratios)

PER +, PAR +, PERP -, PARA -
80 171 34 75
33 73 27 34
138 160 56 70
138 103 58 52
125 84 61 43
18 13 7 6

19 8 6 4

28 28 13 22

13 26 6 13

130 237 68 123
114 263 55 119
47 78 23 33

19 20 2 8

16 4 6 3
29117 3

29 22 18 6

44 29 18 13

30 33 12 19

16 35 12 14
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> : four equations with different conditions: PERP (), PARA (II) and Ptarget : +

N . "(p)=a(p) F,"{1+P,"2cos(2¢)-P,,P,* Gsin(2¢) } (1) PERP, + Target

N| " () =a(d) F " {1-P,*3cos(2d) +P,, P " Gsin(2d)}  (2)  PARA, + Target

N,"(p)=ald)F, " {1+P, 2cos(2¢) +P_, P, Gsin(2¢) } (3) PERP, - Target

Ni = (d)=ald) Fj;” {1-P) 2cos(2(d) - P_, P Gsin(29) } (4) PARA, -Target
F: flux, a(d): acceptance, P,*: Linear Pol., P,, : target D pol.

(1)/F. /P [P,,— (2)/ F||+/P||+/P+z +(3)/F./ P[P, - (4)/F||_/ P||_/P—z

(1)/F. /P[P, + (2)/F||+/P||+/P+z +(3)/F. /P /P, + (4)/F||_/P||_/P—z

a() x{1/P,, /P, *-1/P, /Pt +1/P_ /P, =1/P_ /P +2/P,, +2/P_,) 2 cos2¢d)} C, +C, 2 cos(29)

(1/ I:)+z /PJ_+/+ 1/ I:)+z /P||++ 1/P—z/P_L_ + 1/P—z/P||_ ) X a((b) C3
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>  Plot the following ratios for each 6

Input of N:vyield, F: flux, a(¢): acceptance, P,*: Linear Pol., P, : target D pol. to make ratios

N, “/F /P " [P,= N/ F " /P [P+ N°/F /P /P, =N~ /F /P /P,

for each cos @ bin
N, */F /P[P, + N /F /Pt /Py + NT/F/PL /P, + N /F /P /P,
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G : four equations with different conditions: PERP (), PARA (II) and Ptarget :

N,* () =a(d) F.* {1+P,* 3 cos(2d) - P,, P,* G sin(2d) } (1) PERP, + Target

N;|* (d) =a(d) F;* {1-P,"Zcos(2d) +P,, P * Gsin(2d)}  (2) PARA, + Target

N,~ (d) =a(d) F,"{1+P, 3 cos(2d) + P_, P, G sin(2d) } (3) PERP, - Target

Ni = (d)=ald) Fj;” {1-P) 2cos(2(d) - P_, P Gsin(29) } (4) PARA, -Target
F: flux, a(): acceptance, P,*: Linear Pol., P, : target D pol.

= (1)/F /P + (2)/ F\ )" /Py + (3)/FL/ P = (8)/F| /P

(1)/F v /Py + (2)/ Fy )t /Pyt +(3)/FL/ P+ (4)/F, /P

Fit
a(p) x{-1/P," + /P /" +21 /P, =1 /P +2(P,, +P_) Gsin(2(}) } C,+C, Gsin(20)
] (1/P,"+1/P*+1/P, +1/P) ) xa(P) G
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G : Plot the following ratios for each 6

Input of N:vyield, F:flux, a(¢): acceptance, P,*: Linear Pol., P, : target D pol. to make ratios

=N YR /P Ny SR /P N /F/ P = N TR Py
for each cos @ bin.

N_L+/F_L+/PJ_++ N||+/F||+/P||+ + NJ__/FJ__/PJ__ + N||_/F||_/P||_
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Comparisons of two data sets and two fomulas ( Z, HL's 8th bin)
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Comparisons of two data sets and two fomulas ( Z, HL's 8th bin)
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Comparisons of two data sets and two fomulas ( 2, HL's 9th bin)
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Comparisons of two data sets and two fomulas ( 2, HL's 9th bin)
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Comparisons of two data sets and two fomulas ( G, HL's 8th bin)
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Comparisons of two data sets and two fomulas ( G, HL's 8th bin)
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Comparisons of two data sets and two fomulas
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Comparisons of two data sets and two fomulas (G, HL's 9t" bin)
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Annalisa’s formulas
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Comparisons of two data sets and different formulas for 2

(High lighted for HL's 8th and 9th bins)

> asymmetries on ¢, 1.98 < W < 2.06 GeV, mm < 0.16 Annalisa's formula
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Comparisons of two data sets and two formulas for 2
(Expanded view for HL's 8th and 9th bins)

> asymmetries on ¢, 1.98 < W < 2.06 GeV, mm < 0.16 Annalisa's formula

z O . ................. ................. +g13, ................. ................. .................

-O.H— .................. ................. ................. ------------------E-"-I*L---T-K’-s-dg-at-a-&-Anna‘ialisa’s-fo*frriau{a ............. AT

P S S D ST T W T B S

DN I

0.4 ........... "I"HL’sdata&TK’sformuIa ................ ][} ................. ................. .................

(0B o TR R L o LT — R — S— S—

083 6856404565 685 66 6656707508

0S
T. Kageya, for g14, May. 8th, 2024 18



Comparisons of three formulas for G -- Consistent results from three formulas

G asymmetries on ¢, 1.98 < W < 2.06 GeV, mm < 0.16)
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Summary

1. For 2, 0n 1.98 < W < 2.06 bin, results for HL's 8th and 9th bins are consistent for HL and
TK’data and different formulas and reproduce g13 results.

Asymmtries do not depend on formulas.
2. For G,on 1.98 < W < 2.06 bin, asymmtries don’t depend on formulas.

3. Expect Haiyun’s final results including constant parameters in the fits.
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Comments
1. Systematic error bands in HL's results could be on different location.

2. To rebin for W could be a possible option.

T. Kageya, for g14, May. 8th, 2024
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