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It is well know that the experimental data of PP elastic scattering at low energies
C g do .

show significant structure o @S the function of the momentum transfer squared t.

If we want to connect this structure in momentum variables with the space
structure of nucleons it will be more natural to investigate elastic scattering
in terms of spatial variables. Since we cannot measure small distances let us

, hc . . : :

Introduce a quantity X :ﬁ which has a space dimension of Fermi and
corresponds to some mean size of the interaction region along the vector

Aﬁ - ﬁbeam - ﬁscet'

do

From the measured . one can define:
t

do dodt do 2(hc)?
dx dt dx dt x°

o d
The advantage of the data presentation in terms of d—G versus X can be seen from
the following pictures: X
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On Fig.2-b we can see a surprising transformation of the complicated distribution

on Fig.1-b in the momentum variables to the very simple two Gaussian distribution
in the spatial variables.

That is the main point of my talk



Now we can assume that the differential cross-section of the
elastic pp scattering can be expressed in the spatial variables by
the very simple form(for x less then 1.0fm, to be far from the
electromagnetic effects):
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Or in the momentum variables: / dt
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The solid lines on Fig.1 and Fig.2 are the results of the fit by (2) and (1)
respectively. The fit quality by (1) can be seen from the next picture.
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Differences between measured and fitted values of
differential cross-sections normalized to the fitted ones.
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Ep and ﬁn elastic at different energies. Solid lines — the results
of the fits by (1). The significance of the first structure (x=0.21fm)
decreases with energy while the second one (x=0.13fm) - increases.



Some speculations (not important)

The behaviour of the considered differential cross-sections can be

qualitatively understood in the frame of constituent models of nucleons.

The scenario may be as follows: at large x the scattering occurs on a nucleon

as a whole, then at the x about 0.21 fm probably the valence quarks, as the
constituents of the nucleons, are responsible for the interactions and at x about
0.13 fm more deep constituents, may be diquarks, start to contribute to

the process. (For details of quark-diquark models of elastic scattering see for
example A.Bialas and A.Bzdak, Act.Phys., B38, 159 and quoted ref.)

When the energy increases the number of sea quarks increases too, they
screen the valence quarks and as a result the significance of the first structure
decreases. The second structure becomes more evident probably because there
are no corresponding objects to screen the effect (not to much sea diquarks,

otherwise the yield of baryons would be large).



If the observed structure is really connected to the space structure of a nucleon then it
should be seen in pp elastic also, may be not so evident at low energies where the
cross-section of pp is notably less then PP cross-section.
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The solid lines — fits by (1). The structure at x=0.21fm although not seen by eye is still
needed to have a reasonable fit. The rise of the cross-section of 5.0GeV/c at x less then
0.15 fm - because in this region one measures both the scatter-incident and the target one.
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Fitted parameters for PP and PP events at different energies.
1. The central positions of the maxima are more or less stable.
2.The slope parameters b show the know behaviour.

3.The fitted widths of Gaussians are not stable. In any case they do not equal to the

. . . hc
true widths of the constituents exactly because relation x =——

It

corresponds to the true value of the space distance in average only.
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BepHéMmca k Puc.2-b. O3HayaeT nu oH, 4TO HabnogaeTcsl NPOCTPaHCTBEHHAsS CTPYKTypa HYKIOHOB?
OTBeT moxeT 6bITb 1 [IA n HET. MHe e KaxeTtca, 4Tto oTBeT AormkeH obiTb BOSMOXXHO, Ho
Heob6xoaMM HOBbIM LeneHanpaBieHHbIN AKCNEPUMEHT C 60MbLLUEN CTAaTUCTUKOW B LUMPOKOM
AnanosoHe t 1 ¢ 0ANHAKOBOW CUCTEMATUKOM NPU pasHbIX IHEPrnsX. N He TONbKO n3MepeHune
YyAPYroro paccesHuns, HoO U KBa3n-yrnpyroro Kak Hanpumep pp — PN, _

The buy product Takoro akcrnepumeHTa Gyaet obHapyxeHue pesoHaHcoB B PPcucteme(ecnun
€CTb TaKoBble) C MMHMMarbHbIM (POHOM NPU U3MEPEHUN paCCeAHUS aHTUNPOTOHOB Ha3az

NPV pasHbIX SHEPTUSAX.




