Paszmep nmeer 3HaueHue
NJIN
rjae Je:KUT «acuMIronua»?

Hucruryr pu3nKn BBICOKAX IHEPIUAM
uM. A. A. AoryHoBa
HHWII K1

CemunHap OT®, 5 noHa 2018 T.



PASMEPYETO

b (b?) = fdzb w(b?) b?

—1 ] »
w(b®) = Im T(s. b) Umfﬁ Im‘l_'{.u.h]] Ay (s, t) = 4s f d*be'’T (s,b)

2B(s) = (b )yar — E,!}[-'-'J'I{_J:f[-"-'-‘”} p = ctg ®(s,0)
il
B(s.t) = 1 J|de [fdi] _ o l]l.[-:_]'r'.l'l.-"r!'f] d(s, t) = arg ﬂel(srt)

der [ dt it it
B(s) = B(s.t = 0)



Elementary Geometry of Collision

High Energies

Pointlike Pointlike
particle 9 o4 particle
b

Pointlik
ointlike 0, o Extended

particle article
P <b,b,>=<bb, >=<bb_>=0

<b*>= <b12>+ <b22>+<b122> Z<b12>+ <b22>

o




3APSAZ10BbIA PAANYC

hMNCTUH

F(Q) — F(O) — ? (r2>charge + (r2>charge — aqz |q2=0
(@ © -
® (r2>charge — Z eka(x2>k > 0
< k=1
’ 2 1 . 2
® (1" >true — _Z(x >k >0
1%
® k=1

r2(proton)(ep CODATA) = 0.7700 + 0.0089 fm?* = (0.8775 + 0.0051 fm)2
(Tz)t.ru_e( proton) = 0.6539 & 0.0092fm* = (0.8086 = 0.0070fm)* (V.A.P. & V. Okorokov)

International Journal of Modern J"|.|._'.':-|i.l.':- A
Vol. 33, No. 13 (2018) 1850077 (7] pages)
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LHC

e cross-section measurement at /s = 13 TeV (assuming p = 0.10): !
UtOt = (1106 + 34) mb P

e Cross-section evolution with energy
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Kak usmepute ¢pasy?

Coulomb-nuclear interference

e observed cross-section

%oc K+ +x++...

Coulomb nuclear “mixed”
amplitude amplitude terms
e our modelling Wrong
o “Interference formula” = summation for practical applications
- considered: West-Yennie [[]], Cahn [B]] and Kundrat-Lokajicek [[] (V-A.P.
o Coulomb amplitude: QED + experimental form factors EUF-PhYF;-J-C78 (2018)
no.3, 22

Np
o modulus of AN: empirical guidance = at low |t|: a exp ( > bnt”)
n=1

o phase of AN
- assume slow variation with |t| (more exploration in a forthcoming study)
- same assumption as in pre-LHC determinations = fair comparison



e TOTEM data, /s = 13 TeV, B* = 2500 m:

—~ 10° e ]

< - : : : ;
T AT 's 1-
O : : : =
,_Kd‘ B Mo : : :
S : : :

E e : ;
- i ; ;

5 _ i W §
S~ '—__
=) —
o -

systematic uncertainties:
all
B all except normalisation
~| data with statistical uncertainties:
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; Coulomb-nuclear interference

almost exponential decrease

due to nuclear interaction
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Odderon?
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= 13 TeV measurement significantly lower than extrapolations
(more than 4 o effect)

CERN Courier Mar 23, 2018
Oddball antics in proton—proton collisions
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ITYCTDb PACIHBETAIOT CTO IIBETOB,
IIYCTDb COITEPHUYAIOT CTO IIIKOJI!
MAO-L3E AYH (1957)

V. A. Schegelsky and M. G. Ryskin, Phys. Rev. D 85, 094024 (2012)
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B(s) = by + i-'rl"l, (0) In(s/sq) + b2 In?( sf5q)

V. A. Petrov and V. A. Okorokov, Int. J. Mod. Phys, A 33, 1850077 (2018)
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IT'S A LONG WAY TO TIPPERARY...

11,2 GeV2




He TO/1IbKO Mbl...
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We economists trudge relentlessly toward Asymptopia, where data are unlimited
and estimates are consistent, where the laws of large numbers apply perfectly and
where the full intricacies of the economy are completely revealed. But it’s a frus-
trating journey, since, no matter how far we travel, Asymptopia remains infinitely far

dwday.
Y Edward E. Leamer

Tantalus on the Road to Asymptopia

We physicists trudge relentlessly toward Asymptopia, where data are unlimited
and estimates are consistent, where the laws of large numbers apply perfectly and
where the full intricacies of the theory are completely revealed. But it’s a frus-
trating journey, since, no matter how far we travel, Asymptopia remains infinitely far

away.

( Plagiarism of ) V. A. Petrov



Mbl, 3KOHOMUCTbI, HEYKJIOHHO CTPEMUMCS AOCTUYb ACUMNTONUN, rae
AaHHble He OrpaHMY€eHbl, a OLL@eHKWN COrNIacoBaHbl, rAe 3aKOHbl 60/1bLnX
Yyncen NpeKpacHO NPUMEHUMbI U FAe NOJIHOCTbIO PACKPbIBAOTCSA BCE
TOHKOCTM 3KOHOMUKMU. HO 3TO pa3oyapoBbiBaloLee nyTewecrene, Tak
KaK, KaK 6bl AaneKo Mbl HM NPOABUraanCb, ACUMNTONMUA OCTAEeTCA
6eckoHeyHO fanekomn.

30dsapd 3. /lumep, TaHman Ha nymu Kk Acumnmonuu

Mbl, $131KK, HEYKNOHHO CTPEMUMCSA A40CTUYb ACMMNTONUM, rae
AaHHble He OrpaHMYeHbl, a OLLeHKWU COrNacoBaHbl, rAe 3akKoHbl 60bLINX
Yyncen NpeKpacHoO NPUMMEHUMbI U FAe NONHOCTbIO PAcKpbiBaOTCA BCE
TOHKOCTM Teopuu. Ho 310 pasoyapoBbiBalolyee NyTelecTBMe, Tak Kak,
Kak 6bl Aaf1eKo Mbl HA NPOABUraNNCb, ACUMNTONUA OCTAaeTCA
6eckoHeyHO JaneKkomn.



