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Motivation : T ity (h? Results :
otivation : Transversity (h,(x) :
q : . . . 0.03

> hy (?c) is the lead.mg orde.r parton distribution s — Ao as function of S i STAR Prefiminary 2017

funcqon (PDF) wl}lch describes the transver§ely P R Ur n - plep — mm+Xat (5=510GeV,L_ =350 pb

polarlzed partons inside a transversely pOlaﬂzed == JAMZ20 + EIC(ep+e°He) —— , : 9 < p;+“'(GeV/c)<25,0.2<M§:'(Gewc2)<4

nucleon. > 1 > () probes higher x, valence 2 onl > = 13 GeVie, M5 2 102 GeVic
> hi(x) is the least known leading-order PDF due region, where h(x) is sizable, hence Ay - Tot Sys.

to 1ts chiral-odd nature and 1s accessible only is large - -

: : : ' Q =

when coupled with another chiral-odd function, 5 i

such as interference fragmentation function(IFF), > n”+”_< 0 probes lower x from 5545 0.01— 4

H(z,M?), in p'p collisions. : : , backward propagating transversely -
» Coupling of transversity with IFF gives rise to 0.00 0.25 050 0.75 1.00 polarized particles resulting lower Ayr ] 0]

experimentally observable azimuthally correlated x signal. i % P

asymmetry (Ayr (of di-pions (r¥7 ™) in the final od 0—---+----[-; -----------------------------------------------------------

State Of pr C 011181 Ons. gr I'—’(-I'-H — + 1.4% scale uncertanity from beam polarization (not shown)
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> A precise measurement of h; (x) i1s necessary to L o=l 1 05 0 05 ]

measure the nucleon tensor charge (g7) . Y22 10.75 0.85 0.951.05 ' +o - b - "

Gupta et al (2018 . . . .
1 ] ~0.20} y_, Ayt as function of M7, " in different p7 ™ bins.
ar = f dx [hl (x) — hl (x)] Alexandrou et al (2019)
—-0.25
0 JAM20 . N

»The study of Ayr using the new STAR 2017 _; 441 +EIC(ep) » The enhancement of Ayt signal around the p meson mass (~0.8 GeV/c*) is due to the

(Liny = 350pb™1) provides a more precise . . 1+EIC(3PT63H e) interference between the different w7~ production channel.

measurement _tilan the previous STAR 2011 0.55 0.65 0.75 0.85 5 > The Ay signal increases with increasing p¥+n_.

(Lint = 25pb™7) JAM Collab. ( Phys.Lett.B 816 (2021) 136255 )
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STAR Data Set : | | o

The “olenoidal 'racker At “HIC (STAR) 3 0.02 <pfﬂ'>=4GeV/c i <pf“'>=5GeV/c 1 <p71“f“'>=6GeV/c
» Relativistic Heavy Ion Collider (RHIC) is capable <o | - |
=
. g . < 0 K
of colliding polarized proton beams up to a center-of- 2T g0 - ﬁl 5 . 3}1@::@ : -
s A0 | Rl ¢ & ______ | _Hted T SERER SRR B T &_ ¢ ____FH _______
mass energy, \/s = 510 GeV. ’ "j':') °l 5** T _ YAy _ ML A ¥
» The STAR (Solenoidal Tracker At RHIC) e S S W S
. Cq . . 0.04 | _ . o
experiment, located within the RHIC ring, consists of _ | M;,; (GeV/c)
D
VaI'IOI.IS supsyst.ems, .1nch.1d1ng T:_ C, BEMC, TOF, etc. a _ 8 Gevie oo 13Geve | STAR Preliminary 2017
» Particle identification in STAR primarily relies on z 002 i ' - “ * T. Dap o m s Xat {5510 GeV.L =350 pb
the COmblnathIl Of TPC and TO:. %{D _ @@ @ s |§| @ + 1.4% scale uncertanity from beam
. . . @ polarization (not shown)
» STAR has a long-standing history measuring Ay r. ¢

stk T
» This analysis is based on the STAR 2017 dataset, gy BT - : ‘

Year 2006 2011 2015 2017
Js(GeV) 200 500 200 510 M7 (GeVie) ML (GeV/e)

| = N _ N . + - . +
Lin(pb™) ~1.8 ~25 " ~52 >3350 | 4 as function of M? T for highest pT

which enhances the statistical precision by a factor of
4.

™ binand ™ >0:

Ayr Extraction :

. _ Scattering Plane 5.} i
» Reaction channel: p' +p - h*h™ + X ° | oinachon Flans & i Radici et. al., Vs =500 GeV
‘ l w008 —&— STAR 2017, Vs =510 GeV, L. =350 pb"
» Di-hadron azimuthal correlation asymmetry: = , ,‘% - - —&— STAR 2011, Vs = 500 GeV,L_ =25 pb
) ) - Ph1 » STAR's latest measurement of # <D i - int
. ot Sys.
A, = do —do < h4 (O HE (2 MZ) Ayr from 2017 exhibits a notably -
U dot +dot 1 1A% a0 higher level of precision and is 0.06— pl+p — mtm +X
» For a symmetric detector like STAR Ayr can be Ph2 consistent with previous STAR I <p "> =13 GeV/e, " >0
extracted using cross-ratio formula, meas.ur.ement and theory -
: . ; = pI’GdlCthIl from SIDIS, 0.04— STAR Preliminary 2017
. 1 \/ N'(¢rs)N*(¢prs + m) — \/ N*(@drs)N'(Pgs - eTe™ data. ) I i
Ayr - sin(Prs) = G i i - - H :
VNT(@rs)N*(rs + 1) + YN (bps)NT(prs + 7 ool U0 s
where, N') is the number of ¥ 7~ in respective @ bin when the L " L @ i
beam polarizationis T (1). - ] @ + i
> Th]S me thO d IS free from e ffeC ts rela te d tO de teC tOr _17: 0 __ +1.4% (STAR 2017), +4.5% (STAR 2011) scale uncertanity from beam polarization (not shown)
efficiencies and spin-dependent luminosity. L 0|5 S R 1' - ; |5 S R 2' S R 2|5
. o . . T e M”* ™ (GeV/c?
Ayt as function of p7 ™ in different M; * bins. v )
» Ayt increases linearly with p¥+”_.
» Stronger rise in Ay around p mass region.
0.04 - . = sl >g L
m i i -7 < i
S uimma ry dan d O U tl 00 k o <M 7> =039 GeV/c? <M 7>=0.57 GeV/ie? [ITotSys. | «MT™> =075 GeV/c?
» STAR’s new result from the 2017 data set precisely measures the di-pion azimuthal correlation i 002 - i L
— ;E; S B - i "
asymmetry Ay at \/—+ _510 GeV. < ; @ e i g SPRL é
> Ayr is larger for n™ ™ > 0 due to higher x (where h{ (x) is sizable) whereas Ay is smaller in 0 __qﬁjgg_g_ S & . __Egiié_é_i_ . PR 32 i{.?_{'_ M
+ = n . i I
n™ ™ <0 due to low-x. _ - | | - | |
> Interference between the different w7~ production channels causes a strong Ay signal around 0.04 i 5 10 1S
. TG
p meson mass (~ 0.8 GeV/c?). S . S 2 P (GeV/O)
. . . . 4 | <M ">=10.99 GeV/c | <M. ">=1.61 GeV/c
» Ayr signal increases linearly with p7 ™ . . STAR Preliminary 2017
» This result, together with precise unpolarized di-pion cross-section measurement, will help ¢ M0 I pl4p — w4 Xat 5 =510 GeV, L, =350 pb’
improve our current understanding of transversity. < 5 0 . = 145 ssle uncertanity trom bean,
. . . . . . . 3 polarization (not shown
> Results of this analysis will help in probing transversity at much higher Q# than SIDIS and test NIET) g_{._ L o il & |
the universality of the mechanism which produces azimuthal correlations amongst SIDIS,e"e ™, L
and p'p collisions. T - 7 T -

pf“'(GeV/c) pf“'(GeV/c)




