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Diffraction — Optical Case

Consider a beam of light stiking an opaque
object:

® -~ + target — excited target (absorption)

¢ - + target — - + target (elastic _diffraction)

¥
/

Wave fronts on an absorbing target:

10) I (9)

10)

f o

0. ~)\/2R,
Opical diffraction pattern produced by a black disk.

e Optical diffraction of light from a black disk:

=l a1 - 2(k0)

where &k = the wave number, and
r = Roksinf ~ Rok#

J. Whitmore < ZEUS Coll. Oct. 23-27, 2000



Hadronic Diffraction

Consider proton-proton elastic scattering:

p + target — p + target (elastic diffraction) ,

g T
WY frag 1 £

PROTON-PROTON ELASTIC SCATTERING P P

D(SIG)/Dt IN MB/GEVa+2

I!ll]il]]llllliilllJJ_

4 5 6 7 8
-tlhl GEVss2

do [ dt » _
okl = €M 1 — b(ph)?

where p = the incident proton momentum, and b = 3};

Clear diffraction minimum and secondary maximum
as s increases

J. Whitmore 3 ZEUS Coll. Oct. 23-27, 2000
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The fits to all total 7 cross sections are
by Donnachie and Landshoff (D-L),
Phys.Lett. B296,227 (1992), to the

following function:
0.0808 4 pg—0.4525

Otot = As

= ap(0) = 1.0808
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Diffrolcbion ion ep Showsimg

Inclusive diffraction (2): high Q2

The first observation of inclusive diffraction:
n = —In tan(/2)

Nmaz

Phys. Lett. B315 (1993) 481 (DESY 93-093):

0 103 — P —— 4
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An excess of events over the DIS Monte Carlo
at small »,,..

J. Whitmore 14 ZEUS Coll. Oct. 23-27, 2000
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Figure 1: Kinematic region covered by the preliminary H1 measurements at 920 GeV pro-
ton beam energy [3] (H1 svtx00 prel. and H1 99 prel.), by the recently published H1 data at
820 GeV [4], by the ZEUS Backward Pipe Detector (BPT) [11] and by the muon-proton scat-
tering experiments NMC [15] and BCDMS [20]. The lines of constant y correspond to this
analysis, i.e. E, = 27.5 GeV and E, = 920 GeV.
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Figure 4: Measurements of the structure function Fy(z, Q?) - H1 shifted vertex data 2000, this
analysis (green squares), H1 99 and 97 nominal vertex data (red points and triangles), compared
to larger = data from ZEUS (BPT97 blue triangles) and from NMC (purple stars). Solid curves:
phenomenological parameterisation of F(z, Q?) based on the fractal proton structure concept;
Dashed curves: NLO QCD fit to the H1 96/97 data which was performed to data for Q* > 3.5
GeV?, i.e. it is extrapolated here into the lower Q? region. Dashed-dotted curves: ALLM97.
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Figure 6: Measurement of the derivative function A(z, Q?) with the present shifted vertex data
(blue squares) and the nominal vertex data [19] (red points): the inner error bars represent the
statistical uncertainty; the full error bars include the systematic uncertainty added in quadra-
ture, the solid curves represent the fractal fit to the ZEUS BPT and published H1 data [4]; the
dashed curves represent the extrapolation of the HI NLO QCD fit [4] below the minimum Q*
of 3.5 Ge V2.
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Figure 8: Determination of the coefficients ¢(Q?) (upper plot) and of the exponents A(Q?)(lower
plot) from fits of the form Fy(z, Q%) = ¢(Q*)z*@") for z < 0.01: blue stars - previous Hl
F, data [4]; green points - present data combined with the H1 data [4]; red squares - present
data combined with NMC data; red triangles - present data combined with low Q* ZEUS BPT
data [11]. The inner error bars illustrate the statistical uncertainties, the full error bars represent
the statistical and systematic uncertainties added in quadrature. The straight lines represent the
mean coefficient ¢ (upper plot) and a fit of the form a In[Q?/A?] (lower plot), respectively, using

data for Q° > 3.5 GeV>.
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