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Introduction

Study of leading baryon production at small t in hadronic
Interactions b soft process
At HERA, at small x:

hard Scales of the reaction:
Q2 =0.1-1000 GeV?
P2 < 0.5 GeV?

soft

(XL:Ep,n/ Ebeam’ ptz)



ZEUS forward detectors

Leading Proton Spectrometer (LPS).

6 stations at z=24-90 m (last three used)
Acceptance limited by magnet apertures
to x, > 0.6 and p;? < 0.5 GeV?
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Forward Neutron Calorimeter: BPC_ samp_le:
z=106-107 m, on zero-degree line positron in BPC
Acceptance limited by magnet (Q% ~ 0.1-0.6 GeV?)

apertures to g, < 0.8 mrad
BPC = Beam Pipe Calorimeter
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e 0.1<Q%2<0.74 GeV?
e 85 <W <258 GeV
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hyax Selection of diffraction
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Rapidity gap selection of diffractive events: hy,,, < 1.8

hyax = pseudorapidity of the most forward energy deposit
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Inclusive/semi-inclusive reactions

c

?

Inclusive reaction ep ® eX

(x.Q?)
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Semi-inclusive case
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In the framework of fracture functions

MZP(x, Q% x b7 ) = BP0, Q@%b )= & & X MPP(x, Q7% %, p7)

M,P/P = structure function of p conditioned to

target containing p w/ X, and p,?



Experimental observable rt?(2)

Fraction of events with a leading proton:

LP(2 2\ _ NLP(X’Q,Z’DX ’Dptz) k= \
r- )(X’Q )_ N(X,Qzl) eLPS(XL’ptZ)

with (0.6 < x, <0.97 and p,?< 0.5 GeV?)

e (¢, Q) = FF(()X(XQQ))

where

RO(x.Q2) = ¢n? gax Bk, @ x,p?)

Dp?  Dx,



r-P(2 for LPs
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No strong Q2 or x dependence.
F, and £ have similar (x,Q2) dependence.



Experimental observable rt?(3)

Fraction of events with a leading proton:

NLP(X’QZ;XLJ Dpf) 1l
NKx. Q) epslx.p?)

with (0.6 < x, <0.97 and p,?< 0.5 GeV?)

I_:2LP(3) (X,QZ;‘XL)
FZ(X’QZ)

(LP() (X,QZ;XL) _

(LP(3) (X,QZ; XL) _

where

I_ZZLP(B) (XiQZ;XL) - (\jjpt2 FZLP(4) (X’Q21XL ) ptz)
Dp?



r-°(3) BPC sample (p,2< 0.5 GeVv?)
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No strong Q?, x or x, dependence.

F,and £ have similar (x,Q2) dependence.
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F, P ZEUS-H1 comparison
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F,-NG) DIS sample
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Q2 dependence of r - protons and neutrons

Averaging r-P®) over x and x, reveals a small violation
of factorization: 15% for Q2 ~ 0.1 to 100 GeV?2
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e different evolution of F, and M,*? (or M,P/")?

e absorptive effects in the g'p system (smaller gsize at higher Q2)?



Conclusions

 r'* is approx. independent of Q?, x (and %) over a wide region
(0.1 < Q?%< 254 GeV? and 1076 < x < 2¢10-2) suggesting
factorization of proton and electron vertices;

* F, and F,* (~M,P/P) have similar Q2,x dependence and F,? is
Independent of x;

 However there is a weak dependence of rtP on Q2: 15% for
Q2 varying from 0.1 to 100 GeV? b small factorization

breaking (P absorptive effects ? b Different evolution of F,
and F,-° ?)

e Similar effect seen in the neutrons.



Reserve transparencies
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Leading neutron spectra vs Q-
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Data integrated up to p,= 0.66 X,
Shape is similar, but fraction of neutrons increasing with Q?



