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Both amplitudes have the same phase  7):(t) =i — ctg >

No single-spin asymmetry can appear
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Absorptive correctiomns
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The phase shift is too small to explain the PHENIX data

x l While absorption strongly reduces the cross section,
" @eew® it hardly affects the spin asymmetry
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interference with other Reggeomns

A(np —Rp)

P
R A :

2 TCE( S >R
% |

|
_ o

p n n p P n n p

The c.m. collision energy squared in 7p — Rp is very high,
e ey S e e A s k)

The forward production amplitude
for natural parity hadrons (Reggeons) A (TP — RpP)r=p,a;w... X 1/Mx
is vanishingly small

Only unnatural parity states can be A(mp — a;p) ~ const
produced diffractively
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A(WP =4d, P) Three unknowns:

) = /do(7p — a1p)/daZlqz—o

Regge trajectory Oéal(t)

P n
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; production cross section

The a3 is a very weak pole: no axial-vector 005 S Tt S L
dominance for the axial current. + p (1°S) -
3000 - , z
Nevertheless, the invariant mass distribution | + ! l Z
of diffractively produced 7T—p in 17S state £ e I} \ :
forms a peak, dominated by the Deck I_T>j | \ -
mechanism, with a similar position and width g \ _
as ai1. This singularity in the dispersion B ot
relation can be treated as an effective pole L 63+ 94 GeV ot
"a’ with massm, = 1.1 GeV . R B T i s &t
M, (GeV)
":,':: r::fssu ::;’r:;n?zf; +G epv—> (Tp)1+s + P Extrapolated to the RHIC
: energy range correcting
dorp—ap(Eilap = 94 b 1
Tnp—ap| dl 2 etk = 0.8 = 0.08 vaz for absorption.
T qT=0 C
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aNN  coupling

v2my Ga
i

Goldberger-Treiman relation

PCAC miraculously relates the pion-nucleon o NN =
coupling with the axial constant

G A represents the contribution to the
dispersion relation of all axial-vector states V2f, gaNN
heavier than pion. Assuming dominance of the Ga =
1S a-peak, we get

2
100 by

2
The dispersion integrals for vector and axial e A \/imp
currents are related by the 2d Weinberg sum rule = Yp
SaNN m?2 £,
Thus, — ~ (0.5

STNN B 2InN fp -
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Regge trajectories

Assuming the universal slope of Regge
trajectories oz;u =0.9GeV?

aa, (t) = —0.43 + 0.9t

The T—p cut state is more important : | 1 5
1 t ma1
it has trajectory %M

() = 0n(0) + p(0) — 1 + 0y /2

The signature factor of the effective 17 S state
Na(t) = —i —tg|maa(t)/2

The phase shift relative the pion pole is large
bal(t) — dr(t) ~ g 1.5 +0.45t

—— 11 B. Kopeliovich, Lanzarote, Sept. 12, 2012

UNIVERSIDAD TECNICA



0-05 | I | | |
i s Vs=62 GeV
of * V§=200 GeV -
R " V=500 GeV
-0.05 ¥ § % -
AR X
< X
-0.1 | N ¥ N
e
X
0.15 | Theory ;
D By 02 - .03 > 04
g+ (GeV)

UNIVERSIDAD TECNICA

(P
@

Al(\?_a) (QT, Z) —s G

X

11llts

The data agree well with
independence of energy

K 1/2
[m 7% () 7a(t) [dorp_ap(MZ)/dt]e—o )\ "/

‘777T (t)’z dO_WP—”T MX)/dt t=0 Tpn

Theoretical uncertainty is not large,
about 30%
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Summmary

While the cross section of leading neutron production agree
well with a single pion model, the spin effect are more
sensitive to presence of different mechanisms.

@ In spite of the strong absorption corrections, the gained phase shift
between spin-flip and non-flip amplitudes is far too small to explain
PHENIX data on single spin asymmetry.

In addition to pion, other hadronic states may be important, provided
that their quantum numbers allow diffractive production,™ +p —a+ p.
This process is dominated by a; meson and 7T—p in 1S state. We
modeled them by an affective pole, whose parameters were found
employing PCAC and current algebra sum rules. The model provides an
excellent parameter-free description of data on single-spin asymmetry.
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Underestimated theory,
or overestimated data?
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The main/suspect is the
normalization of the ISR data.
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