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O (S;) — fix. from other experiment
TOTEM

or p(s;) — fix. from other experiments or — fix. from theory

Corrections: Form-factors; Coulomb-hadron phase

Problem: contribution of the spin-flip amplitude
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The hadron spin non-flip amplitude was chosen in the form

£h s.t)=(i + Ot eBt/2+C(«/4,u2—t ~241)]
(8.0 =0+ 1) 035038



0.005<|t|<0.31 GEVZ; N =86.
i| N Zf\il X2 o B @ Otot, M
11| 86 287. 0.14 fix 20. 0.fiz 98.87 £ 0.1
2 | 86 287 0.05 fix 20. 0.fix 99.7 £ 0.1
3| 86 287 0.146 = 0.3 | 20. 0.fix 908.8+0.4
4 | 86 220.5 0.14fix 21.7 | —-1.4+0.2 | 97.94+0.2
51| 86 220. 0.05+04 |21.8| —1.4+0.2 | 98.76 £+ 4.

Table 1: The basic parameters of the model are determined by fitting experimental data
without the electromagnetic contributions and with free ;.



0.005 < |t|< 0.1 GeV? N =47.

i | N Zf;l X2 P B C Otor, Mb

1 |47 | 64.96 0.176 £ 0.2 | 19.9 O:f1s 98.05 + 1.7
2 |47 | 64.96 0.15fixed 19.9 0.fix 98.47 £ 0.1
3 |47 | 64.96 0.14fixed 19.9 0.fix 98.6 £ 0.1
4 |47 | 64.96 0.1fix 19.9 0.fiz 99.1 £0.1
5 |47 | 64.96 0.05 fix 19.9 0.fig 99.44 £+ 0.1
6 | 47| 64.96 0.0 fix 19.9 0.fix 99.57 £ 0.1
7 147 | 64.96 —0.05fiz | 19.9 0.fiz 99.44 £+ 0.1
8 | 47| 61.09 0.14 fix 18.5 | 1.05 £ 0.54 | 98.99 + 0.2
9 |47 | 61.09 0.1fx 18.5 | 1.06 £ 0.54 | 99.47 + 0.2
10 | 47 | 61.09 0.0fix 18.5 | 1.07 £ 0.54 | 99.97 + 0.2
11 | 47 | 60.08 —0.03+0.1 (184 | 1.07£0.54 | 99.94 + 0.4

Table 2: The basic parameters of the model are determined by fitting experimental data

without the electromagnetic contributions and with free o;.;.



N5 p B C Ttot, Mb

86 281. 0.14fixed 20. 0.fix 99.4 £ 0.1
86 281. 0.1 fiz 20. 0.fix 99.7 £ 0.1
86 | 288. 0.fiz 20. 0.fiz | 99.8+0.1
86 245. 0.14fix 21.3 | =1.03+£0.2 | 98.6 £ 0.2
86 215. 0.0fix 21.6 | —=1.2=2+02 | 98.7£0.2
86 175. —0.414+0.1 | 23.2 | —2.77+£0.2 | 89.1 &£ 3.

Table 3: The basic parameters of the model are determined by fitting experimental data
with free o4.¢.



N| SN x? p B C Ttot, Mb

47 87.1 0.2fixed 20.1 0.fix 98.5 £0.1
47 77.1 0.14fixed 21, 0. iz 99.2 £ 0.1
47 71.6 0.1fix 20 0.fiz 99.5 £ 0.1
47 61.1 —0.069 £ 0.05 | 19.8 0.fiz 98.93 £ 0.8
47 61.2 0.1fix 17.7 | 1.66 £0.54 | 100.1 £ 0.2
47 60.6 0.0fix 18.8 | 0.82+£0.54 | 99.8 £0.2
47 60.6 0.01 £ 0.1 189 | 0.74+£0.8 | 99.7+0.8

Table 4: The basic parameters of the model are determined by fitting experimental data
with free o¢ot.



N Zfrzl X2 0 B ¥ Ttot, Mb
40 78.8 0.2 fex 20.1 0.fix 98.6 =0.12
40 70.4 0.14fix 20. 0.7z 99.29

40| 65.8 0.1 fix 20 | 0.fiz | 99.55+0.12
40 56.6 —0.076 £0.06 | 19.8 0.fizx 98.83 £ 0.12
40 od.T 0.1fix 16.3 | 263 4+ 0.8 | 100.8 £ 0.27
40 54.9 0.0fix 17.8 1 1.47+ 0.8 | 99.96 £+ 0.26
40 54.6 0.06 £ 0.01 1691217 +1.4{ 100.3 0.3

Table 5: The basic parameters of the model are determined by fitting experimental data
with free o4t.
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Figure 1: Size of 04, a)(left) over p and b) (right) over C (hard line - without electromag-
netic interaction and dashed line with electromagnetic interaction).



O.S. —J. Nucl.Phys. (Yad.Phys.) v.55 (1992)

ReF"(t)=  —ReF,(t) (9)
L [[%kxp_ — kmx (ImF, + Ith)2]/(k7r)]1/2,

let us take the imaginary part of the hadron scattering amplitude in the

simple exponential form with the parameters obtained by the TOTEM Col-
laboration

ImF"(t) = 040/ (4k7)eB?, (10)
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Figure 2: Real part of the hadronic amplitude calculated by (eq.9)(triangles and squared
without and with F¢; solid and empty represent real and imaginary parts of (eq.9) see
text). (long dashed line - the calculations by (eq.11)).



N Ziil X p B C Otot, M

47 | 134.5 0.14fixed 19.8 0. — fized 98.4

47 | 174.7 0.1fix 19.7 0.fiz 98.4
47| 88.1 | 0.203+£0.01 | 20.1 0.fixed 98.4
47 | 105.3 0.14fixed | 22.9 | —2.3 4 0.3fixed | 98.4
47| 61.4 | —0.1054+0.02| 20. | —0.14+0.4 98.4

Table 6: The basic parameters of the model are determined by fitting experimental data
with fixed o4.



N Zfil X p B @ Ttot, M
40 88.17 0.203 &£ 0.007 | 20.1 | 0. — fixed 08.4
40| 882 0.2fixed | 20. | 0.— fized | 984
40 1256 0.14fixed 19.7 | 0. — fixed 08.4
40 157.7 .11z 19.6 0.fiz 08.4
40 102.4 0.14 fix 224 | —-1.75+0.4 98.4
40 56.9 —0.106 = 0.01 | 19.8 0.fiz 98.4
40 56.8 —0.11 £ 0.02 | 19.7 0.1£0.7 08.4

Table 7: The basic parameters of the model are determined by fitting experimental data
with fixed oot.



N Zf;l X2 P B C n Otot, M
47 | 0.14fixed 20. | 0. — fized | 1.017 £ 0.002 98.4
47 71.6 0.1fix 20. 0.fix 1.022 £ 0.002 98.4
47 63.1 0.14fix 17.2 | 21100 j 1.03420.012 98.4
47 61.1 —0.071 £0.05 | 19.8 0.fiz 1.01 £ 0.013 98.4
47 60.6 —0.01+£0.09 | 189 | 0.724+0.9 1.02 £0.02 98.4

Table 8: The basic parameters of the model are determined by fitting experimental data
with fixed o4,+ and with additional normalization coefficient n.



N Zfll X22 4 B C n Otot s mb

40 70.4 0.14fixed 20. | 0. — fized | 1.018 £0.0025 | 98.4
40 65.8 Ol 20. 0.fiz 1.024 £0.0025 | 98.4
40 55.1 0.14 fix 15.7 | 3.1£0.77 | 1.037 = 0.005 98.4

40 56.6 —0.077 £0.06 | 19.8 0.fiz 1.009 = 0.015 98.4
40 54.6 0.06+0.08 |16.9| 2.18+0.4 | 1.044 £ 0.02 98.4

Table 9: The basic parameters of the model are determined by fitting experimental data
with fixed o4,; and with additional normalization coefficient n.



N ZzNzl X p B C n Ttot, Mb
47 77.84 0.14fixed 200| 0.— fixz | 1.05| 96.8+0.1
47 71.65 0.1f fix 20. 0.fiz 1.06| 97.1+0.1
47 66.3 0.05 fix 20. 0.fix 1.05 | 97.24+0.1
47 62.8 0.fix 19.4 0.fix 1.05| 97.1+£0.1
47 63.1 0.14fixed 172 ] 2.1+£0.5 | 1.05 | 97.56 £ 0.2
47 61.9 0.1 2 17.7 | 1.87+05 1 1.05 | 97.7T £0.2
47 61.0 0.05 fix 182 11.24+£05 (105 97.7+0.2
47 60.6 0.fiz 188 | 0.8 £0.5 | 1.05 | 97.4+£0.2
47 60.8 —0.05fix 193] 0405 | 1.05| 96.94+0.3
47 61.1 —0.064 £ 0.05 | 19.8 0.fix 1.05 | 96.57 4 0.58
47 60.6 —0.011 009|189 | 0.7+0.9 | 1.05| 97.3+0.9

Table 10: The basic parameters of the model are determined by fitting experimental data.
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Figure 3: Size of o4, over m in two variants a) (hard line) - with free slope C and b)
(dashed line) with C = 0.



Fe Zfi X D B c n Ttot, M
- 64.96 0.15fix 19.9 0.fix 1. 98.47 + 0.1
- 61.1 0.002+0.2 | 184 | 1.07 0.5 1. 99.9+14
-+ 60.6 —0.014+0.09 | 189 | 0.74 £ 0.8 1. 99.7 £ 0.8
+ 60.6 —0.014+0.09 | 1891 0.72+0.9 | 1.02 £+ 0.004 98.4fix
-+ 60.6 —0.014+0.09 | 189 | 0.7£0.9 1.05fix 97.3+0.9

Table 12: The basic parameters of the model are determined by fitting experimental data.



m h (S, t) _ |h§A fl (t)Z O ot ea;t+a;2(«/4,u2—t —2u)Ln(%)
477 0.38938

hRes =1

with the electromagnetic form factor fi(t) (7) and § = se™™/2; y is the pion

mass.



A=01 p(/s="7TeV,t=0)=0.156
N sz\; Xi | o ly Otot, M
47 65.2 0.325 0.fix 99.7 + 0.15
47 65.1 0.328 | —0.002 = 0.015 | 99.6 £ 0.2
40 58.1 0.324 0.fix 99.6 + 0.05
40 55.8 0.276 | 0.037+0.02 | 99.9 +0.26
47| 204 |0.314 0. fiz 98.4 fiz
47 95.3 0.427 | —0.075+£0.008 | 98.4fix
40 154 0.312 0.fix 98.4fix
40 90.1 0.437 | —0.08+0.01 98.4fix

Table 13: The basic parameters of the Regge amplitude are determined by fitting experi-
mental data with free oq;.



A=008 pl/s8=T7TeV,t=0)=0.128
N sz\;l Xi | o Q) Ttot, Mb
47 64.4 0.325 0.fiz 100.0 & 0.1
47 64.3 0.338 | 0.008 +=0.003 | 99.9 +£0.1
40 56.4 0.323 0.fix 99.9 £+ 0.12
40 50.5 0.299 | 0.00540.004 | 100.2+0.3
47 285 0.310 0.fiz 98.4fix
47 | 106.7 | 0.455 | —0.096 £ 0.008 | 98.4fix
40 211 0.307 0.z 98.4fix
40 99.6 0.473 | —0.108 £+ 0.011 98.4fix

Table 14: The basic parameters of the model are determined by fitting experimental data

with free ;.
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A - TOTEM parameters

o +Z ¢0046=96.4 mb B=20.3 GeV-2; C=-0.05; n=1.08
TOTEM parameters; (3=0.141
.---  +tot=96.4mb; B=19.9 GeV-2; 0=0.1 = ————- 0=

........ +tot=96.4 mb; B=19.9 GeV-2; (O=-0.05;



Summary

*  The analysis of the new experimental data (TOTEM) shows
there are some additional specific moments which are to be taken into
account to determine the size of the total cross sections

|. we can not neglect the electromagnetic interaction;

2. the deviation of the form of the scattering amplitude at small t can be
taken into account by the part of the slope proportional g;

3. the errors of the luminocity can be taken into account by an additional
normalization coefficient;

4. it is need to check out the obtained, during the fitting procedure, the real part by
using the t-dependence of extracted

$® R = (ReF_h+ReF_c)*2.



5. Our analysis of the TOTEM data at 7 TeV shows that

the size of @t HICIO®,very likely, near zero or -0.05.

It is most likely that there is or some problems with normalization
or there is some problems with the form of scattering amplitude

(for example, the oscillation term)

*  The best way to decrease the impact of the different assumption
consist in the determination of the sizes of ¢ and (J

simultaneously in one experiment.
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N Zf\;l Xz2 P B C n Otot mb

47 | T77.35 0.14fixed 20.03 | 0.— fiz | 1.08|95.49+0.1

47 71.6 0.1fix 20. 0.fix 1.08 | 95.76 £ 0.1
47 | 62.75 0.fiz 19.4 0.fix 1.08 | 95.74 £ 0.1
47 | 60.89 0.14fixed 19.0 | 0.454+0.11 | 1.08 | 97.69 £ 0.1
47 | 60.96 0.1fix 19.15 | 0.37 £ 0.11 | 1.08 | 97.57 £0.1
47 | 60.49 0.fiz 19.52 | 0.17£0.11 | 1.08 | 96.54 £ 0.1
47 60.9 —0.05fix 19.7 | 0.07+£0.11 | 1.08 | 95.71 £ 0.1

47 | 61.14 | —0.064 £0.05 | 19.8 0.fix 1.08 | 97.18 £ 0.2
47 60.6 —0.007£0.09 | 189 | 0.73+0.9 | 1.08 | 96.0 0.8

Table 11: The basic parameters of the model are determined by fitting experimental data.



dN r 47{'&2G4( ) 3 20 (p(S, t) -+ ¢CN(5, t)) o.toth(t)e__li(s,z_t)m
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ImF"(t) = 0401/ (4km)eB?,

ReF™(t) = p o1t/ (4km)eB'?,



Standard definitions

Ge,(0) =1 G, (0) =0; Gy, (0) =(G¢ (0)+K) =44

€ . .
ﬂp=(1+1.79)m, kp =1.79;

4I\/I —t u 1
FP(t)= P G (t FP(t)= G. (1)
PO=Tur SO R OG0
A2
G.(t)= ; A=0.71GeV *:
D() (A—t)2



