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Fig. 5. This figure shows the elastic and inelastic curves corresponding to the scat-
tering of 420-MeV electrons by “C. The solid circles, representing experimental points,
show the elastic-scattering behavior while the solid squares show the inelastic-scat-
tering curve for the 4 43-MeV level in carbon. The solid line through the elastic data
shows the type of fit that can be calculated by phase-zhift theory for the model of

= iSLon ol 1
carbon shown in Fig. 8. Rodiod distance (10 " cmad

Diffractive electron scattering on nuclei and the resulting
charge density distributions, images of spherical nuclei
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Diffraction - What have we learned?

ELECTRON-SCATTERING METHOD

c-(1.07+0.02)* 10713 A cm
f=244+03).10713 cm = constant
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1) The volume of spherical nuclei is proportional to A
2) The surface thickness is constant, independent of A
— Central charge density of large nuclei is approx constant
R. Hofstadter, Nobel Lecture (1961)
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What have we learned since LowX’13?
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Glauber - Velasco model summary
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F(t): f. sc. amplitude
Q(b): opacity, complex

i’jl’fl’j

f(t): cluster averaged parton-
parton scattering amplitude

-t = g2: momentum transfer
b: impact parameter

afF =1,G,5(0)=1

do/dt: diff. cross-section
elastic pp scattering

R.J. Glauber and J.Velasco
Phys. Lett. B147 (1987) 380
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@ Low-X 2013: GV results, dip region

p+p — p+p, Glauber model\/s=7000.0 GeV
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ERROR MATRIX ACCURATE

describes do/dt data
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model is exponential
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News: non-exponential shape at low-t

Elastic Scattering : Phase studies at larger |t|
e 3* =90 m data

e small statistical uncertainties allow for tight shape constraint:
0.03

| diagonals combined

0.02 data

| statistical uncertainties

0.01

ref

0

(GeV?)

TOTEM preliminary
see F. Ferro’s talk

Jan Kaspar

117th LHCC Meeting - Open Session
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Non-exponential at low-t, details

Elastic Scattering : Cross-section fits at 90 m

Analy5|s 1: ﬁtsAexp(b1t+ bzt +...), Ny parameters in exponent
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GV: dip fits vs small t + dip fits

p+p — p+p, Glauber model \/s=7000.0 GeV p+p — p+p, Glauber model,\/s=7000.0 GeV
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Test: due to dataset normalization?

p+p — p+p. Glauber model,\Js=7000.0 GeV
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Extension of Glauber-Velasco

f0)  V1+alt] f(0) J1+alt|+dlt?

In principle,
similar
to TOTEM method

but expansion

on the parton amplitude level

several other extensions
e.g. Lévy generalizations tested

d: most effective, so far
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original GV model: low-t fits

p+p — p+p, Glauber model,\s=7000.0 GeV
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generalized GV model: low-t fits

p+p — p+p, Glauber model,\/s=T000.0 GeV
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gGV model extrapolations from low-t

p+p — p+p, Glauber model \5=7000.0 GeV p+p — p+p. Glauber model,\/s=7000.0 GeV
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Saturation from shadow profiles

Vs [GeV] N
el at 7 TeV

28] proton becomes
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apparent saturation:
proton is ~ black at LHC

ISR and SppS: up to
R.J. Glauber and J.Velasco r~ 0.7 fm
Phys. Lett. B147 (1987) 380
bl,b2 fixed

see also Lipari and Lusignoli,
arXiv:1305.7216
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Investigation of Glauber-Velasco model

works well in the dip region at LHC
but needs extension in low-t

TOTEM: non-exponential behaviour

geometric scaling
but not in the Black Disc limit

generalized Glauber-Velasco
works well at low-t
also at dip-t, but ...

from BEL to BL effect

Saturation up to r~0.7 fm
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Saturation in p+p at LHC
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Thank you!
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Backup slides - Questions?
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1954: first evidence for finite size of p

ELECTREON-S5CATTERING METHOD

Curve (a):
clectron scaarag | spinless, structureless proton.

. irom Ryarogen
128 Me iobl

Curve (b):
Pointlike proton, Dirac moment

o o)
Point charge,

i N Curve (c):

curve

Point charge, point moment

Deviations from (a,b,c):
— first: proton has a finite size

R. Hofstadter & R. W. McAllister,
Phys. Rev. 98 (1955) 217

R. Hofstadter, Nobel lecture '61

Loboratory angle of scottering lin degrees)

Low-X@Kyoto, 2014/06/17 Csorgo, T.



	Dia 1
	Dia 2
	Dia 3
	Dia 4
	Dia 5
	Dia 6
	Dia 7
	Dia 8
	Dia 9
	Dia 10
	Dia 11
	Dia 12
	Dia 13
	Dia 14
	Dia 15
	page19
	page20
	Dia 18
	Dia 19
	page4

