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do/dt at the ISR and the LHC
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An evidence of the second stationary point at
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Energy evolution of do/dt
at fixed values of transferred
momenta
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Stationary point (t,,c,) of do/dt
t, =—0.21 GeV?, 6,(s) = do(s,ty)/dt =7.5 mb/ GeV?
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do/dt in the vicinity of t = - 2.3 GeV~
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It is well and long ago known that at —¢ < 0.15 GeV? the pp differential
cross-section grows with energy. On the contrary, at —f > 0.3 GeV? they
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Abstract

We discuss a curious observation: at energies from the ISR and up
to the LHC, inclusively, the differential cross-section of elastic proton-
proton scattering remains almost energy-independent at the trans-
ferred momentum t &~ —0.21GeV? at the level of = 7,5 mb/GeV?2.
The latter value can be considered as a prediction for do/dt at 13
TeV. We also obtain a lower bound for the forward pp slope at 13
GeV.

Hints at the Stationary Point

clearly decrease[l]. Recent LHC data confirm these both trends.

This circumstance may impose a speculation that there could exist be-
tween these two regions of ¢ a point t, where differential cross-section doesn’t
change with energy at all. The stationary points of the differential cross-
sections were discussed en passant many years ago in Refs. [2],[3] but didn’t
find any conceptual development. We, thus, assume that there exists a fixed

(energy independent) point ¢, where

d[(do /dt)(s,t,)]/ds ~ 0



Approximate Geometrical Scaling In
the ISR energy region
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T(s,b) = T(L/R(S))
do/dt = R* F(R?)

o (s)~o,[(S) ~ B(s) ~ R¥(s)



At t=t, the growth of ¢(s) and

growth of the local slope In do/dt

compensate each other, but due to
the unitarity this stationarity has a
transitory character and must be
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[eoMeTpnYecKnin CKEWNSTNHT;
T(b/R(s)) — da/dt = (RY)F(R4) —
d(do/dt)/ds ~ (2+Bt), B — HaKNoH.
OTkyna cnepyerT, uTo d(do/dt)/ds =0
npu t_.=-2/B(s). 3Ta TouKa C

pocToM B(S) 6bICTPO CMeLllaeTca K
Hynto. A Habngaemas ot ISR o
LHC cTaumoHapHocTb do/dt nmeet

MeCTO Npu PUKCUPOBAHHOM t, =

-0.21 GeV? n aBngaetca cneacTBmem
HapyweHus GS, T. e. pocta g, /B.



VITaK, CTaUMOHaPHOM TOYKN T =

-2/B(S), 0 KOTOpON NAET peyb B
paboTtax baprepa n ap.(1975) n
ApyuwlaHoBa 1 ap.(1983), B npupoae
He cyllecTByeT. ObcyXaaemble Xe
HamMn ABe cTaLl. TOYKN ABNAIOTCA
HOBbIM, HUKEM He npeackasaHHbIM,
OTKpPbITbIM Ha LHC,

AKCNepPUMEHTa/TIbHbIM (PaKTOM.
CIACUBO!
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