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Collins effect
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Collins effect vs. DIiFF

Collins effect DiFF
TMD factorization collinear factorization
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TMD factorization collinear factorization
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1 -moment dependence
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required (well known)
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first extraction of x h1%w— x h19/4
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first extraction of x h{% x h;d
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Bacchetta, Courtoy, Radici, JHEP 1303 (13) 119



first extraction of x h{% x h;%
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first extraction of x h{% x h;%

Bacchetta, Courtoy, Radici, JHEP 1303 (13) 119

proton data deuteron data
X h1P(x) x h1P(x)
X h‘{“(x)—%h%(x) x hi (x)+x h{"(x)
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extraction point by point

true fit of x hiP(x) and x h{P(x)
two ways: standard Hessian method
replica method



our fitting procedure
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our fitting procedure

T hY " (x) zhy” + xh
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data are replicated with Gaussian noise
within exp. variance



our fitting procedure
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our fitting procedure

0.0

X

procedure repeated 100 times
(until reproduce mean and std. deviation of original data)



our fitting procedure
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Fitting : the functional form

at starting scale Qo? =1 GeV-~

zh¥ () = tanh [z (44 + Bex + Cyz® + Dyz°)] [2SBy(z) + 2 SB4(z)]

o

SB+SBg =0 x—0 automatically satisfies
grants finite and stable Soffer bound
tensor charge at any Q?

2R (z, Q)| < 2 SBy(x) = |f{(z) + g{(z)]
MSTWO8LO DSSV
error on SB negligible

w.r.t. exp. error and
uncertainty on DiFF fit
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Fitting : the functional form

at starting scale Qo? =1 GeV-~

zh¥ () = tanh [z (Ag + Bg + Cyz° + Dyz°)] [2SB,(z) + 2 SB4(z)]
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tensor charge
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uncertainty on DiFF fit
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tensor charges
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S — 6u = 6d
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Creen et al.,
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interlude with partial summary

our analysis

Bacchetta, Courtoy, Radici,
JHEP 1303 (13) 119

has used data from
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Bacchetta & Radici,
our analysis Bacchetta, Courtoy, Radici, PR. D74 (06) 114007

JHEP 1303 (13) 119 prediction
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Bacchetta, Courtoy, Radici,

our analysis JHEP 1303 (13) 119

Bacchetta & Radici,
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new fit

1. use new fO{M%& 2010 proton data for h+h-
Aut ( X, Z Mh)

COMPASS 2010 proton data
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C.Adolph et al. (Compass), arXiv:1401.7873



new fit

1. use new (7] 2010 proton data for h+h-
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2. use replica method to extract DiFF from [@= data

BELLE



1. use new ‘;\O/ﬁ% 2010 proton data for h+h-
: Aut ( X, 7 M)

. COMPASS 2010 proton data
0.1+ — +7 —
E h'h
£ 1 0.05-
e
~ O—------- P RRGIORELELEL I L o E e
X é LLPIN %
¢ é f{'” L } ¢ %8 b
0.05 X $ -
-0.1
e
1 IIIIIII 1 1 IIIIIII 1 1 1 111 1 I 1 I I I I
10-2 10-1 0.5 1 0-5 1 1.5 2

M .- (GeVlc?)

C.Adolph et al. (Compass), arXiv:1401.7873

2. use replica method to extract DiFF from [@= data

BELLE

current most realistic estimate of

uncertainty on transversity
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4e0s(®r+r)

Boer, Jakob, Radici, PR. D67 (03) 094003
Artru & Collins, Z.Ph. C69 (96) 277

fit Belle data = extract DiFF
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re-fit H; <977 using replica method
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Impact on transversity extraction

Ex: proton data zhi(z) = ahy”(z) - ixh?” (z)
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Impact on transversity extraction
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Impact on transversity extraction

Ex: proton data zhi(z) = ahy”(z) - iwhf” (2)
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results of fit
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results of fit
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taking the 68% band
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smaller transversity ¢
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Conclusions and outlook

® di-hadron semi-inclusive production allows to consider single-spin
asymmetries in collinear factorization framework
= easier manipulation / known DGLAP evolution

B better quality of data = improving fit

at present, new @& proton data induce narrower uncertainty band
for hyt

B new fit based also on more realistic errors on extraction of DiFF
= current most realistic estimate of errors on h

B h:9unchanged, hi" seems smaller
compatible with larger Hi~ from TMD evolution ?



Conclusions and outlook

® di-hadron semi-inclusive production allows to consider single-spin
asymmetries in collinear factorization framework
= easier manipulation / known DGLAP evolution

B better quality of data = improving fit

at present, new @ proton data induce narrower uncertainty band
for hyt

B new fit based also on more realistic errors on extraction of DiFF
= current most realistic estimate of errors on h

B h:9unchanged, hi" seems smaller
compatible with larger Hi~ from TMD evolution ?

B need D7 from data, not from PYTHIA..

B beyond fitting functional form: Neural Network analysis ?
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collinear pairs

the total momentum of the pair

/dPhT is collinear with
the fragmenting quark momentum
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expansion in partial waves

Bacchetta & Radici, PR. D67 (03) 094002

for Mp <1 GeV,
the system (h1,ha)
canbeinL=0 (s) or 1 (p)

relative partial wave

for (hy,h2) system in its c.m. frame change of variable
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expansion in Legendre polinomials of cos@
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expansion in partial waves

Bacchetta & Radici, PR. D67 (03) 094002

for Mp <1 GeV,

the system (h1,ha)
canbeinL=0 (s) or 1 (p)
relative partial wave

for (hy,h2) system in its c.m. frame change of variable
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expansion in Legendre polinomials of cos@

Di(z,¢, My) ~ RSN , (2, M) cosf + ...
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" involved in recent measured asymmetries
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extract DiFFs : warning #2

invariant mass My dependence very complicated
model-inspired fitting functional form
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