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Simple model (6 independent fitting parameters)

E. Nagy et al,
Nucl. Phys. B150 (1979) 221

F(s,1) = ia exp(% at) + exp(% at)] — i exp(% ),

where

a(s) = [otot(s)/0t0t(23 GeV)](L — ipo(s)).

do
— = f(s, t)|°.
7 = 1#(s,1)



More complex model — KFK

(K. Kohara, E. Ferreira, and T. Kodama,
Eur.Phys.J. C74 (2014) 3175; arXiv:1408.1599v2)

do(s,t)

o = (hePITR(s,0) + TR(s )]

Ti(s,t) = ak(s)e KO £ Ak (s)Wk(vk(s), 1)
+0K,RRegg (1)

with K = R, /.



The shape functions in t— space
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wK('}/K(S), t = 0) =1 , ap = 1.39 GeV_2
Rege(t) = £0.45 t7%(1 — e—0-005ltl4)(1 _ e—o.1m2) ,

The Coulomb part is neglected as it is important only at extremely
small |t| < 1072 GeV?.



Energy dependence of parameters (1/s in TeV, and GeV~2 in the
units of the parameters that are not dimensionless)

ay(s) = 11.0935 + 1.35479 log /s,

Bi(s)=  4.44606586 -+ 0.3208411 log (\/5/30.4469)

+0.0613381 [ log? (ﬁ/3o.4469) n 0.5} 2

ar(s) = 0.208528 + 0.0419028 log /s ,

Br(s) = 1.1506 + 0.12584 log /s + 0.017002 log? /s ,
v1(s) = 10.025 4 0.79097 log /s 4 0.088 log? /s ,
vr(s) = 10.401 + 1.4408 log(+/s) + 0.16659 log*(+/s) ,
M/(s) = 14.02008 + 3.23842 log /s + 0.444594 log? /s ,
Ar(s) = 3.31949 + 0.743706 log+/s .
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First model: better fit but no /s dependence of parameters
(recalculate fit at each /s).

Second model: in fact each parameter has "internal” fitted

do(s,t
parameters to reproduce J(dst’) in wide range of /s (from 20
GeV to 7 TeV) still having sufficiently good fit at each /s.

Advantage: can try to extend fit to larger /s and calculate /s
dependence of values like slope B and ty — zero of imaginary part
of amplitude (T;(s, t)).



to — zero of imaginary part of amplitude
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a(s) = 4/ (he) [au(s) + Mi(s)]
B T/?V(S, t= O) o aR(s) + )\R(S)
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B-slope (taken from TOTEM presentation)
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B-slope calculated in KFK model

B, GeW?2

21

20 -

19

18

17

16

15

14 p°

13

1z

11

TOTEM talk ——

By
B

10t

sqrt(s), Gev

103

104



50

B, Gev 2

10
10t

102 103

104
sqrt(s), GeVv

108

108

107



tg, Gew?
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Conclusions

@ Models allow unified view on experimental data
@ we can look at values which are not measured directly

@ we can make predictions to the energy range which is still not
available experimentally




