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searches for BSM New Physics

- nuclear B-decay: effective field theory including operators not
in SM Lagrangian; for example, tensor operator

hadron level quark level
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quark polarization
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inclusive production

Collins, Heppelman, Ladinsky,
N.P. B420 (94)

M, correlation St and Rr = azimuthal asymmetry

invariant mass



inclusive production
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exp. data for inclusive production
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exp. data for inclusive production

lepton electron
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the kinematics
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choice of functional form

functional form whose Mellin transform can be computed analytically
and complying with Soffer Bound at any x and scale Q2

h* (23 QF) = F(z) [SBY(x) + SB'(2)|

\ Soffer Bound
MSTWO08 DSSV

N,
F& (x) = maxwﬂlg’ilv ol xfa [1 + B, Ceb;(z) + Cq Ceby(z) + Dy, Cebs(z)]

Cebn(x) Cebyshev polynomial
10 fitting parameters

constrain parameters

Ny, | <1 = |F?(z)] <1 Soffer Bound ok at any 2



choice of functional form

W (2;Q3) = F**(z) [SB*(2) +SB"(2)
NQ’U
max, [|Fé («)]
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constrain parameters it IR

if lim zSBY(x) oc 2% then Ai(z) ~ TG 1
x—0 Al

F () = zfa [1 + By Ceb,(x) + € Ceby(z) + Dy Cebs(x)]

Il 0g finite => EM a, >0



choice of functional form

W (2;Q3) = F**(z) [SB*(2) +SB"(2)
NQ’U
max, [|Fé («)]

. . low-x behavior is
constrain parameters G

if lim zSBY(x) oc 2% then Ai(z) ~ TG 1
x—0 ol

F () = zfa [1 + By Ceb,(x) + € Ceby(z) + Dy Cebs(x)]

Il 0g finite => EM a, >0

2) small-x dipole picture => Al (z) = ey at Qo [Ag+ag~1

Kovchegov & Sievert, arXiv:1808.10354
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Z.Phys. C74 (97) 501
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choice of functional form

W (2;Q3) = F**(z) [SB*(2) +SB"(2)
NQ’U
max, [|Fé («)]

. . low-x behavior is
constrain parameters G

if lim zSBY(x) oc 2% then Ai(z) ~ TG 1
x—0 ol

F () = zfa [1 + By Ceb,(x) + € Ceby(z) + Dy Cebs(x)]

Il 0g finite => EM a, >0

& s : c
2) small-x dipole picture => A (2) =~ Ay Qo EM+a, ~ 1
%

Kovchegov & Sievert, arXiv:1808.10354

consistent with lattice Kirschneretal.,
Z.Phys. C74 (97) 501

consistent with Accardi and Bacchetta,

our choice .-, > L “massive” jet in DIS  pi B773 (17) 632
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theoretical uncertainties

unpolarized Di-hadron Fragmentation Function D;x

- quark D1a is well constrained by ete- = (T1+11-) X (Montecarlo)
- gluon D18 is not constrained by ete- = (T1+11-) X (currently, LO analysis)

- no data available yet for p p = (TT+11-) X

we don't know anything about the gluon D8

0
our choice: set Dig (Qo) =g D1* (Qo) /4
Div (Qo)
1.69 1.28
deteriorates our ete-fit as X2/dof = { 1.81 1.37
2.96 2.01

background p channels



statistical uncertainty
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X2 of the fit

X2/dof =1.76 = 0.11
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results
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comparison with previous fit

x h'Y Q= 2.4 GeV?
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precision



comparison with previous fit

x h'Y Q= 2.4 GeV?
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comparison with previous fit
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comparison with previous fit
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isovector tensor charge gr = 0u - od

Q2=4 GeV?

1.2

lattice results

with different
discretization schemes, lattice spacings, volumes
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isovector tensor charge gr = 0u - od

lattice results
with different
discretization schemes, lattice spacings, volumes
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lattice quasi-PDF
see also talk by F. Steffens (ETMC) Alexandrou, arXiv:1612.04644
see also arXiv:1803.04393 (LP3)



isovector tensor charge gr = 0u
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tensor charge : separate flavors

: SIDIS lattice
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tensor charge : separate flavors

0.8 SR s incompatibility for up
: SIDIS lattice

e e T 1\ compatibility for down
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“transverse-spin puzzle” ?

there seems to be no simultaneous compatibility
about 0Ou, 0d, gT=0u-0d

between lattice and
phenomenological extractions
of transversity

T
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Compass pseudodata

A
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X
(oMP
+\k } pseudodata see next talk by F. Bradamante

statistical error ~ 0.6 x [ error in 2010 proton run ]
<A> = average value of replicas in previous global fit



impact of pseudodata

global fit + pseudodata
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increase precision
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impact of pseudodata

e 2 *
4 Q2=4 GeV
e g 5
~ SIDIS SIDIS lattice o
0.6 l
[ e 0.2}
0.4 } ool 0.4
f | . -0.6-
g | -0.8
R RN 5 7 8
i 1.2
2- global fit  Radici & Bacchetta, PR.1.120 (18) 192001 :
. 1.0
3- TMD fit  Kangetal, PR. D93 (16) 014009 * Q2=10 ;
4- Torino Anselmino et al., PR. D87 (13) 094019 * Q2=1 e
5- JAM fit  Linetal,PRL.120(18) 152502 * Qo2=2 0o
6- PNDME16 Bhattacharya et al., PR. D94 (16) 054508 0.4
7- PNDME18 Gupta et al., arXiv:1808.07597 0.2
8- ETMC17  Alexandrou et al., PR. D95 (17) 114514; 0.0

E PR.D96 (17) 099906

od

o R bl | 6 Fi RN e
gr=(5u—6d
3
{II I:
..
( }
5 3 4 5 6 7 cimouEiREE




impact of pseudodata
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Conclusions

* first global fit of di-hadron inclusive data leading to extraction
of transversity as a PDF in collinear framework

* inclusion of STAR p-p' data increases precision of up channel;
large uncertainty on down due to unconstrained gluon
unpolarized di-hadron fragmentation function

* no apparent simultaneous compatibility with lattice for tensor
charge in up, down, and isovector channels

* adding Compass pseudodata for deuteron increases precision,
particularly for down, but seems to confirm this scenario

* are lattice moments really compatible with di-hadron inclusive
small/large-x data ¢ What’s going on at very small x ?

THANK YOU






inclusive production

framework
collinear

factorization

Collins, Heppelman, Ladinsky,
N.P. B420 (94)

survives to
polar
symmetry

( | dPyr)

M, correlation St and Rr = azimuthal asymmetry

invariant mass
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tensor charge &q(Q2?) = |dx hiad (x,Q?2)
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To do list

n<0, V's =200 GeV

< I ? g?:igi]é‘:aéggﬁfioo - 0.081 Irun 2006 | .
= use also other (multi-dimensional) % e e || oog " { 1 |
data from STAR run 2011 (s=500) i % e < 004 { i ’
i 0.02f i
and (later) run 2012 (s=200) Ow fffffffffffffffffffffffffff % - o d Ji
JL_ R 04 06 08 10 12
ST A R M,,, (GeV/c?) M
N Adamczyk et al. (STAR), PL. B780 (18) 332 Radici et al., PR. D94 (16) 034012

= need data on p+p — (TITT) X constrains gluon D18

= refit di-hadron fragmentation functions using new data:
ete- — (T11T) X constrains D14
(currently only by Montecarlo)

(D Seidl et al.,
B ;o6 (17)032005
BELLE

= use COMPASS data on K and KK channels, and from AT fragmentation:
constrain strange contribution ?

= explore other channels, like inclusive DIS via Jet fragm. funct.’s

38



more constraints on extrapolation

e 108} : - run 2006
< R 5=200 GeV?
2. 102

<]

- of course, need more data
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