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TRANSVERSE A POLARIZATION IN SEMI-INCLUSIVE DIS

In collaboration with: M. Anselmino (Torino), D. Boer (RBRC), F. Murgia (Cagliari)
Outline:
e Transverse A polarization in unpolarized hadron collisions, p p(A) — ATX;

e The polarizing fragmentation funct. AND 1/, (2, k,.) = Datyy — Dpsjq | Di |-
a simple (gaussian) model for its explicit k... - dependence;

e Applications: (preliminary) predictions for transv. A polarization in unpolarized
(NC, CC) semi-inclusive DIS: (v)p — ¢/ AT X, vp — v AT X;

e P_(A) with transversely polarized protons: access to A,.q () Tsv %&“

® Conclusions and outlook;
Ref.s : M. Anselmino, D. Boer, UD, F. Murgia, PRD63 (2001) 054029; work in progress
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pA - data: main features
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A partial collection of experimental data for
P,.(A)inpp(Be) = ATX vs. p,. and
for different bins of x .. The curves are just
to guide the eye.

® is LARGE

e increasesuptop, ~ 1 GeV, whereit
flattens up to the highest measured p.,

e in this plateau regime increases
linearly with x .

P_.(A) is compatible with zero
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P.(A)inpp(A) - AT X
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e A polarization entirely generated in the fragm. process, ¢ — AT + X;
e Effective, inclusive A PFF (consistent with available sets of unpol. FF);
o [d’k F(k,)= F(k7), where k7 (z) ~ Kz%(1 — 2)";

e Fit to exp. data = parameterizations for k' (2) and DZD%\ (z,k9);
e.g. kY (2) = 0.662%%(1 — 2)0°
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Best fit, obtained with a SU (3) sym-
metry broken FF set (see plot on the
right), to P,. (A) data from p— Be re-
actions, vs. p.,. and for various T

bins, at the c.m. energy /s = 80
GeV.

-

N N

[AoDpt/u,al and AgDyr/s,  as
given by our best fit parameters, com-
pared to the Indumathi et al. unpolar-

ized FF, D /y,q and Dy /5. Notice

that DN%UZ\:A is negative.

o
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Best fit, obtained with a SU (3) sym-
metric FF set (see plot on the right), to

P, (A) data from p — Be reactions,
vs. I and for various p, bins, at
Vs = 80 GeV. The two theoretical
curves correspond to p,, = 1.5 GeV
co_oamo_v and p, = 3 GeV (solid).
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N N

|A9Dr/,al and AgDy),,  as
given by our best fit parameters, com-
pared to the Boros et al. unpolarized

FF, Dpju,a = Days. Notice that
Dw\b%\:vg is negative.

o
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Dpjq(z, k1) and ANDar /4 (2, k1 ): gaussian parameterizations

oom::m” U\(QAB\AFV H ﬁw,mwv mx@ﬁl%% _

NDyg(z k) = S2 5 exp| i ] sings

where ¢ is the angle between the spin and k | of A
e Require:
» [d%k, Dy g2z, k1) = Dy /q(2) = fix d(z), f(2);
[ _DZEZ\@ANL&Q_ /Dpjg(2,k1) <1, Vzandk; = ¢(z) < f(2);
» + Consistency with approx.s and parameterizations adopted for p p — AT+ X

Kl (2) & f(2),0(2)

«\A&m\al_lﬁﬁﬂl_.v RNUQAOV —
- AN D ysg(2, k) < 6(2)

Transverse A polarization in semi-inclusive DIS




U. D’Alesio (Univ. and INFN, Cagliari) Transverse Spin Physics - Zeuthen, 9-11 July, 2001

More precisely we have:

Dpjq(2 k2 .
o Nv\r\QANv Fl_uv — wﬁ.mwm%ﬁmvﬂm @N@_H|MTQW.A_.NXM g )

© ADyiyq, (2, k1) = A§Dyiyq, (2, 8)) 2= o o ei GAe) g

» The factor 2 comes from consistency with the approach in p A case;

» Simple relation between our “effective” k' (z) and the physical (k% (z)) of the A

(k1(2)) =2k} (2)]

inside the jet:

P Positivity constraint reads:

_DWN@Z,\? ANv \AWV_ \ :v.\/\@A v\w_ _— M/\I ~ (0.465
Tc_:__mn_ by the original parameterizations obtained in p A — AT X g

Transverse A polarization in semi-inclusive DIS




U. D’Alesio (Univ. and INFN, Cagliari) Transverse Spin Physics - Zeuthen, 9-11 July, 2001

ﬁ%ﬁﬁ Y, %, P,,) in unpolarized semi-inclusive DIS (z,, > 0)

In the virtual boson - proton c.m. frame [ Z-axis along the virt. boson direction; Z-axis along
the hadron k| = p,; 1 along the +g-axis and ¢ = 7 /2]

(d+Rs) cha\g
A&+m mv b\r\@
(1=y)?u (A"Dyy,,+RAYDyy, )
AH|@vw§ AU\/\:le b.\/\mv
(Kutd) AVDyy ) +s AVDyy
ANA‘@TT&V b>\:|_|m b>\m

evp—(~ATX P)~

o ip — (TATX WM/R

/s

e vp - vATX W%R

(4utd) ANDyy ., +s AVDjq
A%Q\l_l&v .U.\/\Ql_l.w .U.\/\m

/s

o /p—V'ATX WM/R

where 17 — tan” 0. ~ 0.056 and K ~ 0.555.
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NOMAD kin.: (E,) = 48.8 GeV; (Q?) ~ 9 GeV2; (x) = 0.22.

Preliminary predictions for P, (A) vs. z, integrated over p,,., with a SU(3) symmetry

broken (on the left) and a MQAwV symmetric (on the right) set of unpolarized and polar-
izing FF for different semi-inclusive DIS processes.

HERMES kin.: 0.023 < x < 0.8,y < 0.85,1 < Q? < 24 (in GeVv2), W2 > 4 GeV?;

1
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Preliminary predictions for P, (A) vs. p,, integrated over 0.4 < z < 0.8, with

a SU (3) symmetry broken (on the left) and a SU(3) symmetric (on the right) set of
unpolarized and polarizing FF for different semi-inclusive processes.

HERMES kin.: 0.023 < < 0.8,y < 0.85,1 < Q2

NOMAD kin.: ( E,,) = 48.8 GeV,

(Q?) ~ 9 GeV?;
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< 24 (in GeV2), W? > 4 GeV?;
x) = 0.22.
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A : : - :
P (x,y,z,p,.) in polarized semi-inclusive DIS (z, > 0)
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On the other hand we have:

A,Dpjo(+p,) — ArDasg(—p,)
= E>§Z+ﬁqv - U\Eﬁ (+p,)] — ER\%AI%L - U%\% (—p,)]
= [Dpiqt (+P,) = Darjgr (+2,)] = [Darsge (+D,) — Dypijgi (+p,)]
=2Dy/(p,) —2Dpye(p,) = 2AY Dy /o (p,)

> [do’ —do")(p,) = ) {qd6A Dy, (p,)
q
- DHQDZ@%DH@\/\@TTﬁ%V -+ DH@>\@A|~u%Z\MW

e forunpolarizedp A_g¢=0 = MU@ Q&%DZ@%EQNL
e for v-CC processes A, 6 =0 = MUQ Q&WDZQZ\@@L

o if integrated over p_ = D 90 qAGA Dy,
[M. Anselmino, M. Boglione, F. Murgia, PLB 481 (2000) 253]
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Conclusions and outlook

o PFEAYD vy, (z. (k1 )): good description of transverse A, A polarization
inp A — AT X;
e Parameterizations for the PFF a consistent,
for Dzu\ﬁ\mﬁwv \Al_uv“

e Preliminary predictions for ﬁ% in unpolarized semi-inclusive DIS (z,. > 0):
importance of a comparison of different processes (CC vs. NC);

° Nu% in polarized SI-DIS to access Dﬂ@ and/or to disentangle DZUZ\@ effects;

e Improvements (in progress) from a more detailed treatment of (not averaged)
k| - dependence inp A — AT X, where a large amount of data is available;

e \ore data on semi-inclusive DIS to test the z and k| - dependence of PFF.
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