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the process p+p' = (zn) + X
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the process p+p' = (zn) + X
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the process p+p' = (zn) + X
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the process p+p' = (zn) + X
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the process p+p' = (zn) + X
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collinear factorization in hard processes

(at one loop)
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collinear factorization in hard processes

Artru & Collins, Z.Phys. C69 (96) 277 (at one Ioop)
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p+pl = (nn) +X: Aur(...)
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STAR kinematics complementary to SIDIS

zhy g = hi(z; Q%) + zhi(z; Q?)
from deuteron data:
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STAR kinematics complementary to SIDIS

zhy g = hi(z; Q%) + zhi(z; Q?)
from deuteron data:
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... and complementary to e+e-

zH(z,Q) replica 70




... and complementary to e+e-

zH(z,Q) replica 70

z>0.2
MC sample ' MC sample
of da? of douT
~ 47k pts ~ 65k pts

but STAR kin. atz < 0.2 for ~ 50%

although contribution to integral is small
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D19(z, M; Q) forg=u,d, s, c atall z

1

need do® for p + p! = (T111) + X



D19(z, M; Q) forg=u,d, s, c atall z
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forward Aut(M)

X h‘{V(x)—XZh‘f“(x)

Radici et al., JHEP 1505 (15) 123 40002 — _04<2<05;Q"-100GeV"
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forward Aut(M)

Radici et al., JHEP 1505 (15) 123 vooor 0405 G100GeV
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forward Aut(M)

n<0, Vs =200 GeV
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prediction of STAR data using 68% of replicas

forward Aut(M)

data from Adamczyk et al. (STAR), PR.L. 115 (15) 242501
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forward Aut(M)

n<0, Vs =200 GeV
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backward AUT(M)

n>0, Vs =200 GeV
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prediction of STAR data for backward Aut(M)

data from Adamczyk et al. (STAR), PR.L. 115 (15) 242501
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backward AUT(M)

n>0, Vs =200 GeV

0.06——
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0.04[ run 2012

prediction of new STAR data using 68% of replicas
backward Aut(M)

run 2006 Adamczyketal. (STAR), PR.L. 115 (15) 242501

run 2012 K. Landry, talk at APS 2015
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backward AUT(PT)

n>0, Vs=200 GeV
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prediction of STAR data for backward Aut(Pr)

data from Adamczyk et al. (STAR), PR.L. 115 (15) 242501
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backward AUT(PT)

n>0, Vs=200 GeV
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forward Aut(PT)

n<0, Vs =200 GeV
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forward AUT(PT)

n<0, Vs =200 GeV
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forward AUT(PT)

n<0, Vs =200 GeV
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29



30

Ayt

Vs =200 GeV

0.06 ————————
0.04}
!
0.02 {
o.oof { {
—0'02-11.01 205 00 05 10
forward n backward

prediction of STAR data for Aut(n)

data from Adamczyk et al. (STAR), PR.L. 115 (15) 242501



31

0.06—

0.04}

Aut

0.00

_0.02"

v s =200 GeV

0.02

T T

run 2006
run 2012

<

;;;;;;;;;;

forward

A A 1 A ' A
0.5

1.0

backward

PRELIMINARY

prediction of new STAR data using 68% of replicas

Aut(N)

run 2006 Adamczyk et al. (STAR), PR.L. 115 (15) 242501
run 2012 K. Landry, talk at APS 2015



reconsider forward Aut(PT)

n<0, Vs =200 GeV
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replicas extra 68% for forward Aut(PT)
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run 2012 K. Landry, talk at APS 2015
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reconsider forward Aut(PT)

n<0, Vs =200 GeV
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reconsider forward Aut(PT)

n<0, Vs =200 GeV

0.08_ —

- run 2006
0.06F run 2012 ]
PRELIMINARY ~— : i I
< . l i _{ 31 |
- / .
0.02} 1 ]
| i{{ l{ ! { |

0.00_ |
4 6 8 10

replicas extra 68% for forward Aut(PT)
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run 2012 K. Landry, talk at APS 2015
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reconsider forward Aut(PT)

n<0, Vs =200 GeV

- run 2006
0.06 run 2012
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replicas extra 68% for forward Aut(PT)

run 2006 Adamczyk etal. (STAR), PR.L. 115 (15) 242501

run 2012 K. Landry, talk at APS 2015
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reconsider forward Aut(PT)

n<0, Vs =200 GeV

- run 2006
0.06 run2012
PRELIMINARY — I i
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replicas extra 68% for forward Aut(PT)

run 2006 Adamczyk et al. (STAR), PR.L. 115 (15) 242501

run 2012 K. Landry, talk at APS 2015
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reconsider forward Aut(PT)

n<0, Vs =200 GeV
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reconsider forward Aut(n)

v s =200 GeV
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replicas extra 68% for Aut(n)
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PRELIMINARY > run 2012 K Landry, talk at APS 2015
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reconsider forward Aut(n)

Vs =200 GeV
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PRELIMINARY > run 2012 K Landry, talk at APS 2015

39




reconsider forward Aut(n)

Vs =200 GeV
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reconsider forward Aut(n)
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reconsider forward Aut(n)

Vs =200 GeV
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where are these replicas in the SIDIS fit ?

Radici et al., JHEP 1505 (15) 123

transversity for valence down

-0.2F

x h?" as(Mz) = 0.139 flexible

0.2F

0.1F

0.0f

~0.1f
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where are these replicas in the SIDIS fit ?

Radici et al., JHEP 1505 (15) 123

transversity for valence down fit SIDIS data on deuteron
x " as(Mz) = 0.139 flexible x h% (x)+x h%(x)

0.2F

0.1F

0.0f

~01f

-0.2F

we know that saturation of 68% of replicas
on the Soffer bound is due to this bin
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transversity for valence down

-0.2F

where are these replicas in the SIDIS fit ?

Radici et al., JHEP 1505 (15) 123

fit SIDIS data on deuteron
x " as(Mz) = 0.139 flexible x h% (x)+x h%(x)

0.2F

0.1F

0.0f

~01f

we know that saturation of 68% of replicas
on the Soffer bound is due to this bin

replicas following the forward Aut(Pt) & Aut(n)

do not saturate on Soffer bound at valence x, but later
They are incompatible with bin #7 in SIDIS deuteron data




the process p+p— (zn) + () + X

do ~ do? +
cos(Dp-Pr) doTT +
COS(2¢R'2¢R’) do-gg

do? ~ fi2 ® fib ® da'abacd ® Di¢c® D4

dorr ~ f12 ® 1P ® dAGah-crar ® sin® H' ¢ &, ®sin®’ HT

1sp

dogs ~ 12 ® f1° ® dAGabogter ® sin20 6GIC ® sin20’6G

Bacchetta & Radici,
PR. D70 (04) 094032



the process p+p— (zn) + () + X

do ~ do® +
cos(Dp-Pr) doTT +

20k dog only unpolarized measurement
da® ~ 12 ® 1P ® dOapscd ® Di€® D1d .
e gt : independent extraction of |FF

dorr ~ f12 ® 1P ® dAGah-crar ® sin® H' ¢ &, ®sin®’ HT

1sp

dogs ~ 12 ® f1° ® dAGabogter ® sin20 6GIC ® sin20’6G

Bacchetta & Radici,
PR. D70 (04) 094032



the process p+p— (zn) + () + X

do ~ do® +
cos(Dp-Pr) doTT +

20k dog only unpolarized measurement
da® ~ 12 ® 1P ® dOapscd ® Di€® D1d .
e gt : independent extraction of |FF

dorr ~ f12 ® 1P ® dAGah-crar ® sin® H' ¢ &, ®sin®’ HT

1sp

dogs ~ 12 ® f1° ® dAGabogter ® sin20 6GIC ® sin20’6G

access fragmentation from

inearly transverse polarization
PR. D70 (04) 094032 of g|UOﬂS

Bacchetta & Radici,




Conclusions

B Semi-inclusive di-hadron production allows to address transversity
in all hard processes using collinear factorization.
Theoretical framework well under control.

B The best 68% replicas of h19 and H1* that fit (z*z~) SIDIS data give very

good predictions for all backward Ayt in polarized p-p collisions and for
forward Aut(M).
Deviations from forward Aut(Pr) [largel and Aur(n) [small].

B Some extra-68% replicas follow forward Aut(Pr) and Aut(n) but
are incompatible with SIDIS deuteron data

Universality of transversity seems in good shape...

B Next: a combined fit of ete™/SIDIS/ p-p data

49



B Bidimensional mapping of Aut with STAR data
from run 2012 at Vs = 200 GeV

B Bidimensional mapping of Ayt with STAR data
from run 2011 at Vs = 500 GeV

50



Backup: M vs.n at +/s =200 GeV
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Backup: M vs.n at +/s =200 GeV
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Mvs. n at /s =200 GeV

" PP L ortr 4 X at /5 — 200 Gev K. Landry, talk at APS 2015
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Backup: Ptvs.n at +/s =200 GeV
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Backup: Ptvs.n at +/s =200 GeV
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Backup: Ptvs.n at +/s =200 GeV
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Backup: N vs. Pt at /s =500 GeV

= oo . - ' M. Skoby, talk at SPIN 2014
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Backup: N vs. Pt at /s =500 GeV

3 oo . ' M. Skoby, talk at SPIN 2014
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Backup: N vs. Pt at /s =500 GeV

= oo . ' M. Skoby, talk at SPIN 2014
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Backup: N vs. Pt at /s =500 GeV

% 004r . ' M. Skoby, talk at SPIN 2014
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Backup: Prvs. M at /s =500 GeV

s EPTT . | M. Skoby, talk at SPIN 2014
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Backup: Prvs. M at /s =500 GeV

g - rr . | M. Skoby, talk at SPIN 2014
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Backup: Prvs. M at /s =500 GeV

g - rr . | M. Skoby, talk at SPIN 2014
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