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Structure of the Proton

3 “valence quarks”
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FQ(S’O) (z, QQ) — A <

with the " effective power”

! >
A(Q?) = e+ ’Ylfn(l + v2fn |1 A QQ
@5
and
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A,Q%) = (A@)W™) 7,
X
where

F@) = (14¢@/08).




a) Large Q2, fixed x:

xr

Q2 , 0
Y1énén == £€n
FQ(S’O)(.:U, Q? — c0) — A exp\/ <5 ,

(asymptotic solution of the GLAP evolution
equation).

b) Low QZ2, fixed =z:

o\ 1+A(Q%—0)
F$50) (2, Q2 — 0) — A A @Q2—0) (Q)

a
with
__ > Q2
A(QT —0) — e —I—’Yl’Yz(—Q) — €,
Q5
f(Q% —0) — 1,
whence
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as required by gauge invariance.



c) Low z, fixed Q%:

>\ 1+A(Q?)
FQ(S’O)(x — 0, QQ) = A (Q2Q_|_ a)

If
Q%) ~1,

i.e. when Q2 < Q?, we get the standard (Pomeron-
dominated) Regge behavior (with a Q2 depen-
dence in the effective Pomeron intercept)
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SF for both low- and high x, S+NS:

Fo(z,Q2) = F$ (2, Q2) + FSV9) (2, Q)

where

79 (2,Q?) = F$¥(2,Q%) (1 — )@,

with
oy _3(,, Q°
(@) =3 (14 5o

c = 3.5489 GeV?2.
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Slopes :

OF5
O(4nQ?)

as a function of = and Q2

aanQ
0(Un(l/x))

as a function of Q<2 for fixed x values.

(P. Desgrolard, L. Jenkovszky, F. Paccanoni,
Eur. Phys. J. C7 (1999) 263.)
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l.h =209, high energies

u=0; p(T), s(T)=7p (D),

e(T) = p'(T)T — p(T) = s(T)T - p(T).

04,07, 200



ollective properties of the nuclear matter
s. the S matrics, or how can the EOS
equation of state) be inferred from the
cattering amplitude (data)?

he answer was given in the paper R. Dashen,
.Ma, H.J. Bernstein, Phys. Rev. 187 (1969)
45.
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here €2 is the thermodynamical potential, z =
G — 1/T.

he S matrix can be saturated either by ex-
erimental data points or by a model for the
cattering amplitude.

or the latter a direct-channel resonance model
as used by P. Fre and L. Sertorio (Nuovo Cim.
8A (1975) 538; 31A (1076) 365).
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he S matrix (scattering am-
ehaved

y
/Bi(t)(_iS/SO)ai(t)a 1= P, f7

p(T) = po(T) + p1(T") + po (1),

p1(T) =

G )4 [ aBRA(pE) B ReA(s, 0) (1= 20112

d
pa(T) = (2 )5 / dEK(SE) / " [ReA(s,t)—=ImA(s, )]

where K»(z) is the Bessel funcion of imaginary
argument.

L.L. Jenkovszky and A.A. Trushevsky (Nuovo
Cim. 34A (1976) 369) saturated the scatte
ing amplitude with a Pomeron exchange i
t channel, resulting in:



iIng amplitude with a Pomeron exchange in the
channel, resulting in:

o(T) ~ k(ot,)T®, T >m, p=¢/5.

his heretic result resides on two basic an
irm properties of the strong interaction, name
he existence of the forward cone in the dif
erential cross section and the non-decreasing




v duality the sum of direct channel resonances
dual to Regge exchanges (L.L. Jekovszky,
. Fre and L. Sertorio, Lett. Nuovo Cim. 15
1976) 365.)

he non-asymptotic behavior of the EOS p(T)
as studied by A.B. Bugrij and A.A. Trushevsky
ZHETP, 73 (1977) 3), who included in the
cattering amplitude non-leading (secondary)
rajectories (f,w etc) with the following (sur-
rising) result:

)= A7* — BT 4+ CT9)

here the coefficients A, B and C' are deter-
ined by fits to the data on hadronic (e.g.
, pp) scattering data (see: L.L. Jenkovszky
nd A.N. Shelkovenko, Nuovo Cim. A 101
(1989) 137).

emarcably, this EOS exhibits a local maxi-
um and minimum at negative temperature







A generalization of the bag EOS: B — B(T)
(C.G. Kallman, Phys. Lett. B 134 (1984)
363).

pg((T) = agT* — AT, pp(T) = apT%;
€q — 3aqT4, €hL — 3ahT4,

sqg(T) = 4aqT3 — A, s(T) = 4a,hT3,

where A = (aq — ap)T>.




BAG EOS
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Metastability in the bag EOS
Jenkovszky, Kaemter, Sysosev)



