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Motivations and Contents

Belle Data:

PrOCeSSGS Used tO StUdy and analyze the Be”e [Y. Guan et al., Phys. Rev. Lett. 122. 042001 (2019)]

data in order to extract the A polarizing FF in a Our previous analysis:
simplified TMD approach. [D’Alesio, Murgia, Zaccheddu, Phys. Rev. D 102, 054001 (2020)]
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Polarization 2-h: double hadron production
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Polarization 2-h: double hadron production
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Polarization 2-h: double hadron production
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Polarization 2-h: double hadron production
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Polarization 2-h: double hadron production
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Polarization 2-h: double hadron production
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Polarization 2-h: double hadron production
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Polarization 2-h: double hadron production
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Polarization 2-h: double hadron production
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Polarization 2-h: double hadron production
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Polarization 2-h: double hadron production
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Polarization: single hadron with thrust
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Polarization: single hadron with thrust
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Polarization: single hadron with thrust
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gk (by) : 2 hadrons
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Models

PV 17 [3]

b2 94

gse "T42 + 594(1—94422) T 422

gs + S 94
[3] A. Bacchetta et al, JHEP 06 (2017) 081

Mp(br) =

Gaussian

Mp(br) = exp ( = M)

2
4zp

Unpolarized /K

Unpolarized A

Polarized A

Power Law
22-p
Mé_(bT?pv m) - F(p — 1) (bTm)p_ P 1(brm) (1)
L 2P
MD (bTvpa m) - F(p o 1) (bTm/zp)p

MARCO ZACCHEDDU - UNIVERSITA DEGLI STUDI DI CAGLIARI & INFN

1.0

Mp(bT)
o o
iy ()]

0.0

1.0

Mp(bT)
o o
B ()]

0.0

—-= Power Law (1) p=2, m=1

e, .
T Gaussian wdt=0.2
N, "s.\ ----- Power Law (2) p=2, m=1
) =w=s PV17
. N
\; ‘.\.
NN,
NN
N
N
* A"
N
.
SN
NI
._\.. ""'--._“'.
\"s E--""'--.
............... ~,_-_ e
0 1 2 3 a4
br
—-- PowerLaw (1) p=2, m=1
-Ev
N, Power Law (1) p=2, m= 0.05
R N Power Law (2) p=2, m=1
X Power Law (2) p=3.5, m=0.5
\u
\o
\-
\.
............. \.
in
\'-,".
\- ."'.
\. ..-'.
— rea,
~._ Ttea..
h""--.____ __________
0 1 2 3 4
br

22




Preliminary results: 2-h data Fit

Data selection: Fitted 8 parameters | bmax = 0.8
A+ n/K: z; = [0.5 — 0.9] bin excluded = 96 data points

5(2’2; y) Unpolarized FF : Gaussian
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Preliminary results: 2-h data Fit

Data selection: Fitted 8 parameters | bmax = 0.8
A+ n/K: z; = [0.5 — 0.9] bin excluded = 96 data points

5(2’2; y) Unpolarized FF : Gaussian

ﬁlltzgl)(zﬁub) : Mp(br) = exp ( - (p}if%) Efqgl)(zlsﬂb) : Mﬁ(b:ﬁ,p, m) = I‘(f_pl) (bTm)p_le—l(bTm)
p
Gaussian model Power Law model
107z n ﬁo) XGof qrmax/ @ 92 (b7 brna) (\/%) XGof qrmax/ @
sl (%T) n (%) 1,286 0,27 4ol (Zg) " (%) 1,293 0,27
QOSICE 1o1 4 )10 (S22 ) 1,363 0,27 AL s+ ) (57 losfeie D52
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Preliminary results: 2-h data Fit

Data selection: Fitted 8-9 parameters
A+ n/K: z; = [0.5 — 0.9] bin excluded = 96 data points

: : 2 . .
Polarized ~ Unpolarized 9k Armax/Q Xaof « All the models give compatible results
, 2
Power Law (1) PV17 PV17 0.2 1.32 with almost the same xg, ¢
Power Law (1) PV17 PV17 0.25 1.29 _ _ _ _ N
* Main contribution given by D3 (21 )

Power Law (1) PV17 PV17 0.27 1.29 pa rametrization
Power Law (1) PV17 PV17 0.3 1.32
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Preliminary results: 2-h data Fit

Data selection: Fitted 8-9 parameters
A+ n/K: z; = [0.5 — 0.9] bin excluded = 96 data points

Polarized =~ Unpolarized gk Armax/Q Xaof * All the models give compatible results
Power Law (1) PV17 PV17 0.2 1.32 with almost the same xg,
Power Law (1) PV17 PV17 0.25 1.29

* Main contribution given by D3 (21 )

Power Law (1) PV17 PV17 0.27 1.29 parametrization
Power Law (1) PV17 PV17 0.3 1.32
Power Law (1) Power Law (1)  |og(1 + b2/b2 ) 0.27 1.319 m=1
Power Law (1) PowerLaw (1) log(1+ b2/b2_,) 0.27 1.335 m fitted
Power Law (2) Power Law (1)  log(1 + b2/b?_,) 0.3 1.275 m fitted
Power Law (2) Power Law (2)  log(1 + b2/b2 ) 0.25 1.203 m fitted
Power Law (2) Gauss log(1 + b2/b?2.,) 0.25 1.211 m fitted
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Data selection: Fitted 8-9 parameters
A+ n/K: z; = [0.5 — 0.9] bin excluded = 96 data points

Polarized ~ Unpolarized 9k Armazx/Q Xdof « All the models give compatible results
Power Law (1) PV17 PV17 0.2 1.32 with almost the same xg,
Power Law (1) PV17 PV17 0.25 1.29
* Main contribution given by D3 (21 )
Power Law (1) PV17 PV17 0.27 1.29 parametrization
Power Law (1) PV17 PV17 0.3 1.32
Power Law (1) Power Law (1)  |og(1 + b2/b2..) 0.27 1.319 m=1
Power Law (1) PowerLaw (1) log(1+ b2/b2_,) 0.27 1.335 m fitted
Power Law (2) Power Law (1)  log(1 + b2/b?_,) 0.3 1.275 m fitted
Power Law (2) Power Law (2)  log(1 + b2/b2 ) 0.25 1.203 m fitted
Power Law (2) Gauss log(1+ b2/b2 ) 0.25 1.211 m fitted
Best 3o s
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Lambda — pion: fit comparison
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Lambda — kaon: fit comparison
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Preliminary results: both data set Fit

Data selection:
A+ n/K: z; = [0.5 — 0.9] bin excluded = 96 data points
* A(jet): zy = [0.2 — 0.3] bin excluded - 23 data points
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Preliminary results: both data set Fit

Data selection:
A+ n/K: z; = [0.5 — 0.9] bin excluded = 96 data points
* A(jet): zy = [0.2 — 0.3] bin excluded - 23 data points

DV (z1;m)  Power Law Model
227

Mp (b, p,m) = Tp—1)

(brm)P~ K1 (brm)

m = 1 (fixed)
p to be fitted

MARCO ZACCHEDDU - UNIVERSITA DEGLI STUDI DI CAGLIARI & INFN 12




Preliminary results: both data set Fit

Data selection:

A+ n/K: z; = [0.5 — 0.9] bin excluded = 96 data points

. A(jet): z5 = [0.2 — 0.3] bin excluded —

23 data points

DV (z1;m)  Power Law Model
227

Mp (b, p,m) = Tp—1)

(brm)P~ K1 (brm)

m = 1 (fixed)
p to be fitted

~

D(z2; up) » Gaussian for all unpolarized hadrons

Mp(br) = exp ( B <pi>b%)

2
4zp

width = 0.2

b g, = 0,84
92 ]_n <_T> ]_n (Q) Qg = 2,4 GeV?
b, Qo Q=10,58 GeV

Fitted 8 parameters
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Preliminary results: both data set Fit

Data selection:

A+ n/K: z; = [0.5 — 0.9] bin excluded = 96 data points

. A(jet): z5 = [0.2 — 0.3] bin excluded —

23 data points

DV (z1;m)  Power Law Model
227

Mp (b, p,m) = Tp—1)

m = 1 (fixed)
p to be fitted

(brm)P~ K1 (brm)
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D(z2; up) » Gaussian for all unpolarized hadrons

<pi>b%)

2
4zp

Mp(br) = exp ( =

width = 0.2

e () ()
b* QO

g, = 0,84
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Lambda — pion: fit comparison
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Lambda — kaon: fit comparison
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Lambda - thrust: fit comparison
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Lambda - thrust: fit comparison
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Conclusions

Polarization of ete™ = h';h,X and ete™ = hl(jet)X in terms of convolutions;

Convolutions using the evolution equations for TMD FFs;

Fit of 2-h data with different models and g;

Combined Fit of 2-h and 1-h data with Power Law model;

Comparison with previous fit.
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