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The TOTEM experiment

Programme — forward physics at the LHC
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Publications in 2012

Measurement of the forward charged particle pseudorapidity density

in pp collisions at \/s = 7 TeV with the TOTEM experiment
[CERN-PH-EP-2012-106, EPL 98 (2012) 31002]

Measurement of proton-proton elastic scattering and total cross-section

at /s =7 TeV
[CERN-PH-EP-2012-239, submitted to EPL]

Measurement of proton-proton inelastic scattering cross-section at /s =

7 TeV
[CERN-PH-EP-2012-352, submitted to EPL]

Luminosity-independent measurements of total, elastic and inelastic

cross-sections at /s = 7 TeV
[CERN-PH-EP-2012-353, submitted to EPL]

A luminosity-independent measurement of the proton-proton total

cross-section at /s = 8 TeV
[CERN-PH-EP-2012-354]



Measurement of the forward charged particle pseudorapidity density
in pp collisions at /s = 7 TeV with the TOTEM experiment

[CERN-PH-EP-2012-106, EPL 98 (2012) 31002]

pseudorapidity density of charged particles

TOTEM measurement compared to TOTEM measurement extends the reach
Monte-Carlo predictions of LHC experiments
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Measurement of proton-proton elastic scattering and total cross-section
at /s =7 TeV
[CERN-PH-EP-2012-239]

elastic scattering: differential cross-section

extrapolation to ¢t =0
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Measurement of proton-proton inelastic scattering cross-section at

Vs =7TeV
S [CERN-PH-EP-2012-352]
/|
inelastic cross-section
counting inelastic events with T1 and T2 [CERN-PH-EP-2012-239]
95% of events detected! (previous slide):
l e = (254 £ 1.1) mb
_ _ ' Otot = (98.6 + 2.2) mb

low-mass diffraction constrained Tinel = (73.2 4 1.3) mb

by combination of measurements

'

inel = (73.7 4 3.4) mb

7>6.5
inel

= (2.3 +2.2)mb Ttot = Tipe] + U = (99.1£4.3) mb



Luminosity-independent measurements of total, elastic and inelastic

cross-sections at /s = 7 TeV
[CERN-PH-EP-2012-353]

three methods to determine total cross-section

elastic observables only:
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Otot = (98.3 & 2.0) mb (data: Jun 2011)
Otot = (98.6 &= 2.3) mb (data: Oct 2011)
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Otot = (98.1 £2.4) mb

Otot = (99.1 =4.4) mb




Luminosity-independent measurements of total, elastic and inelastic
cross-sections at /s = 7 TeV
[CERN-PH-EP-2012-353]

TOTEM cross-section measurements in context

Measurements at /s = 7 TeV
— 110
pp

=105

pp ¥
ALICE ¢ 1 100
ATLAS . 95
CMS I

o Auger + Glauber

TOTEM (£L-independent)
— best COMPETE oyt fits
— - 114— 1.52Ins +0.130In% s | o 370

65
60
35
30 F
25
20

15

[mb)]

Ttot

—

RN RRRRR AR AR L RRR)
NTN SRETI FEARI AR

90
80

BE

g
S
]
5
<
E
&
=
S

AR RRARR AR AR LRRL)
RN FTTI AATA AR

ARRRRRRNRRRRRRRRY}
ol o

elastic only (Jun) —
elastic only (Oct)
Lint-independent
o-independent -
ATLAS [~

CMS

TOTEM




A luminosity-independent measurement of the proton-proton total

cross-section at /s = 8 TeV
: [CERN-PH-EP-2012-354]

luminosity-independent cross-sections at 8 TeV

Otot = (101.7 £2.9)mb, iy = (747 +£1.7)mb,  0p =(27.1 1.4 mb

Auger + Glauber

TOTEM (L-independent)
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Outlook

More 8 Te'V data available — More analyses ongoing

e common TOTEM+CMS data = variety of diffractive studies

e elastic differential cross-section up to |t| ~ 1.4 GeV?

o successful data-taking at B* = 1 km optics = exploration of Coulomb-hadronic interference

Theory TOTEM preliminary measurement

first observation of
Coulomb-hadronic
interference at LHC
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