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TOTEM physics at LHC
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Elastic and diffractive scattering: colorless exchange
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Earlier results on elastic scattering

—_—

Vs =TTeV Earlier hints on

non-exponential

with f* = 3.5 m behaviour:

with 5% = 90 m

statistical error at ISR: 21.5 to 52.8 GeV,

systematic error Change of SlOpe

and better fits with

exp(-B [t]- C t2)

at SppS:
Change of slope only, at
|t|~ 0.14 GeV?2

At Tevatron,
non-exponential not seen

earlier LHC data ~ exponential, satisfactory fits with exp(-B |[t]).
New TOTEM data at low |t|: evidence for non-exponential
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TOTEM - Experimental Setup at IP5
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T1 (TOTEM)
T2 (TOTEM) CASTOR (CMS)

T1, T2: CSC and GEM Inelastic telescopes; RP: Roman Pots
[Details: JINST 3 (2008) SO8007]. In this talk: TOTEM Roman Pots 220 m
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RP stations for elastic scattering

|—| ap 'l".'l]."
. ||_| i Elm'i,'m*.Laﬁr_I_I BPM | 5
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Near(214 m) and Far(220 m) TOTEM RP units
on both sides of IP5

Three RP-s in each unit:
(top, horizontal, bottom)
Each RP:
Stack of 10 silicon strips (pitch 66 um)
.edgeless” (active in few x 10 um)
Trigger capable electronics

Elastic scattering: two anti-parallel protons
- two topologies, analyzed independently:
- 45 bottom-56 top, 45 top-56 bottom
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TOTEM data taking

1[]-*t:|'||||'r|||-|| : L

RP approach o L range Elastic
(m) ' (GeV?) events
p*=1km, 30,8 TeV 90 4.8-6.50 s, 7-10~% - 0.5 1M
ol B\ 90 100 i 0.02 - 0.4 14k
"B =90m, 100, 7 TeV 3.5 7 07 0.36 - 3 66k

100 & 3.5 180 2. 2-35 10k
7 90 ' 0.01 -1 M
&9‘ 0 m, 5o, 7 TeV 1000 . | 2 6:10°F-0.2 | 0.4M

11 5-1: 0.05-0.6 45k

102

Show results
from data

ﬁ - 11m 5 13{}_ 2 TG TE'U .R.."*-:;_ q'_.:.:-". - = SEtS |r'|d|Ca't'E‘d
A I 1 L 1| I --H::\L"-‘ = ~ =T by drrows

1

July 2012 data,_special LHC run , p* = 90 m, Vs = 8 TeV

2 2> 3 colliding bunch pair, 8 x 1019 p/bunch
Instantaneous L ~ 1028 cm2s1
11 h data taking, RP-s at 9.5 o
Integrated L ~ 735 ub-1
7.2 10° elastic events

E
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LHC Optics for Elastic pp Scattering

proton transport (optics)

Ynit = L\tf 19‘; + Oy Y

11

) = beam axis
“| momentum transfer: t
scattering angle: 9% ~ \ﬂ;’p

azimuthal angle: ¢*
bottom far bottom near horizontal angle: 8% = 9* cos ¢*

RP station at —220 m (sector 45) vertical angle: 5‘; = 0" sing” RP station at +220 m (sector 56)

top far top near

s = beam axis
-

LHC magnet lattice = - tor optics RP station

/i; Ef' 3 :1 gf \ Precise oy, and do/dt
T e determination by TOTEM

0 0 v, L, 0
0 0 W L 0 ) needs excellent controll of
L y ~1

\ 0 0 0 0 1 LHC optics from data
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LHC Optics Determination, *= 90 m
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Figure 12. (color online) The MC error distribution of 5* = 90 m optical functions
L, and dL,/ds for Beam 1 at E = 4 TeV, before and after optics estimation.

Precise control of LHC imperfections with perturbed LHC optics
and recalibration from data at IP5: factors of 2 - 10
arXiv:1406.0546
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LHC optics and proton acceptance

t = -p2 0.%2: four-momentum transfer squared;

B* =90 m (special development for RP runs)

[

[,=0,L,=260m, v,=0,D, =4 cm

diffractive protons: mainly n vertical RP

elastic protons: in narrow band at x = 0.
sensitivity for small vertical scattering angles
B* =90 m MC simulation shown
Parallel to point focussing, v, ~ 0
Large effective lenght L,
Elastic scattering events: in vertical RPs

& = Ap/p: fractional momentum loss

]Dl]
|t (Gev?)

Diffraction:

all € if |t| 2102 GeV?,

soft & semi-hard diffr.

Elastic: low to mid |t]|
Total cross-section

RP unit L

v,

near 2.45m
far —0.37Tm

239 m 0.040
26dm 0.021

ISMD@Wildbad Kreuth, 2015/10/5-9




Kinematic cuts: selection of elastics

Precise control of LHC optics
and elastic scattering:
Kinematics reconstruction
Alignment
Optics recalibration
Resolution unfolding
Acceptance correction
Background substraction
Detection & efficiency
Angular resolution
Normalization
Binning

H:' [ rad |

Table I: The elastic selection cuts. The superscripts R and L refer to the right and keft arm, N and F comespond to the
near and far units, espectively. The constant @ = LY /¥ — | = 0.11. The right-most column gives a typical RMS of

the cut distribution.

discriminator cut quantity RMS (= 1)
ek — gt 9.5 prad

i 3.3 prad

a N = GRF - BN 18 pm

LN _ (JLF LNy 18 um

@)
aF— xol 8.5 um
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Differential cross-section @ 8 TeV

¢ data, statistical uncertainty

full systematic uncertainty band

[mb/GeV?]

syst. unc. band without normalisation

do /dt

t=-p20.%, ,optimized binning”; almost exponential but if one looks in detail, NOT
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ref = 527.1e719-39¥

do /dt — ref
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Differential cross-section @ 8 TeV

0.06
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0
—0.01
D —0.02
—0.03
—0.04
—0.03

|+ da suristical uncertainties —Np=t] ]
- full systematic uncertainty band —N, =2 -
- - syst. unc. band without normalisation —N,=3|: . N
] | | I R | | | ]
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
it [GeV?]

do
dr

bin i

I

~ f(r)de,
At Join i

N, = 1 fits excluded. Relative to best exponential, a significant 7.2c deviation found.




Differential cross-section @ 8 TeV

Table 4: Details of the fits in Figure 11 using parametrisation Eq. (15). The matrices give the correlation factors
between the fit parameters.

N, do/dt] - b, b, b3 7 /ndf p-value significance
[mb/GeV?] [GeV 2] [GeV~4] [GeV ]
1 531 +22 —19.35 +£0.06 - - 117.5/28 =420 62-1078 7200
+1.00 —0.1 ])

-0.11 +1.00

537 + 22 -19.89 £ 0.08 2.61 £0.30 29.3/27 = 1.09 0.35
+1.00 +0.19 —0.34}

+0.19 +1.00 —-0.76

—-0.34 —-0.76 +1.00

541 +£22 =20.14+£0.15 595175 -120+6.2 25.5/26 =008 0.49
+1.00 +0.08 —-0.04 —-0.02

+0.08 +1.00 —-0.90 +0.85

—-0.04 —-0.90 +1.00 -0.99

—-0.02 +0.85 —-0.99

do ] F(r) de
dt loini At Jpin i "

N, = 1 fits excluded. Relative to best exponential, a significant 7.2c deviation found.
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Cross-check: ,,per-mille” binnings

0.06
0.05

¢ data, statistical uncertainties
: full systematic uncertainty band

syst. unc. band without normalisatio
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Figure 12: Differential cross-section using the “per-mille” binning and plotted as relative difference from the reference
exponential (see vertical axis). The black dots represent data points with statistical uncertainty bars. The red line
shows pure exponential fits in regions below and above |f| = 0.07 Ge V2, see Eq. (19). The yellow band corresponds to
the full systematic uncertainty, the brown-hatched one includes all systematic contributions except the normalisation.
Both bands are centred around the fit curve.

dr

do = | e 171 < 0.07 GeV?
a,e? || > 0.07 GeV?

Simple exp fits excluded. Different binnings show the same effect. Here 7.8 G significance.
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Systematics

alignmen aplicy; — — — beam divergence efi-right ssymmery — — — offset from nominal
horizontal miade 1 — — — beam divergence non-gaussianity mrfoelaing
verical made 2 uncorrelaed §-EF sfficiencies; By resolution uncertainty
alipgnment + oplics.  acceplance commeciion; — — — slope uRCeTiainiy emvelope of unceriainties:
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Figure 9 Impact of r-dependent systematic effects on the differential cross-section. Each curve comesponds to a
svsiematic emmor at 1o, cf. Eq. (13). The two contributions due to optics comespond to the two vectors in Eg. (8).
The envelope is deiermined by summing all shown contributions in quadrature for each || value. The right-hand plot
provides a vertical zoom; nod that the epvelope is out of scale.

No significant effect found on the total pp cross-section, G,
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~Blessed” TOTEM physics result

Measurement down to [t ~ 6 X 10~* GeVZ: I’ 7 TAdatafitat 5= 8Tev
* p* = 1000 m optics o 0? . TOTEM data
* Roman Pot approach to 3 o from the beam centre hyouianhalndalone

hadronic standalone

Coulomb and hadronic combined

]"C+H — ]"C + rHeiL"{k[’

Coulomb-hadronic interference
i I 1 1 ) 1 | 1 i ) 1 I 'l 1 1 1

. . _ 0 0.005 0.01 0.015 0.02
A eBO1 hadronic phase as function of t: 1 (GeV?)
implications on behaviour of elastic scattering in impact parameter space

preferentially central or peripheral ?

Combined 1 km and 90 m data: exclude simplified
West-Yennie interference formula (requires constant B)

Confirms earlier c,,, measurements

Constrains impact parameter picture of pp collisions
ISMD@Wildbad Kreuth, 2015/10/5-9 Csérad, T.




TOTEM status after LS1

26 Roman Pots: the largest Roman Pot system ever operated at a collider

ram LW center §
Sector 5-6 (upgrade layout)

2165078 ¢ IPE

o .!EIE-E. 8 ."-:I F“ o

et

S

pot

for future timing

XRP.D6R
8° rotated unit
XRP.A6RS

cylindrical

Operation at low * (0.8 m): CT-PPS Operation at medium/high * (19 m, 90 m)
14 individual pots (both sectors together) 18 individual pots (both sectors together)

All RP insertions successfull so far. Standalone operations as well as common runs with CMS.
For more details see M. Deile’s talk at LHCC, Sept 2015.
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Summary

Nucl. Phys. B899 (2015) 297 by TOTEM:

low-|t| do/dt for elastic pp at Vs = 8 TeV
with unprecedented precision

Significantly non-exponential behaviour

more than 7 o effect -
protons are non-Gaussian in b

No significant effect on earlier
Ot Measurements at 8 TeV

New results on Coulomb-nuclear
at even lower t approved.

First data taking at 13 TeV
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The TOTEM Collaboration
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Backup slides — Questions?
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Backup slide - covariance matrix

Table 3: The elastic differential cross-section as determined in this analysis using the “optimised™ binning. The three
left-most columns describe the bins in¢. The representative point [_-‘Lms-th.-: t value suitable for fitting [23]. The other
columns are related to the differential cross-section. The four right-most columns give the leading svsi2matic biases
in der/dt for 1er-shifis in the respective quantities, §s,, se2 Egs (13) and (14). The two contributions due to optics
commespond to the two vectors in Eq. (3).

i| bin [GeV?] dejdt [mby/Gev?

laft righi mepreseni  value  slafistical sysiemalic normalisation  oplics oplics beam
edge edpe point uncertainty uncertainty N mode | modz 2 momenium
0.02697 003005 002830 305.09 0.527 1285 +1283 0479 —0.263 +0.257
0.03005 0.03325 003164 28793 0478 12.08 +12.06 0302 0217 +0.206
0.03325 003658 003491 269.24 0436 11.32 +11.31 0491 0174  +0.159
0.03638 0.04005 003831 25131 0.401 10.59 +10.57 0478  -0.135 +0.115
004005 004365 004184 23515 0.371 0874 086l 0465 00081 +0.0750
004365 004740 004551 21832 0.343 0.185 0172 D451 00647 +0U0383
004740 005129 004933 202.64 0318 2.521 3500 0437 00343 00052
0.03129 0.05534 005330 157.10 0.295 7.882 T.E70 0421 00070 -0.0244
0.03534 0.05956 005743 173.06 0.274 7.270 7257 D405 400172 —0.0504
0.03956 006394 006173 15877 0.255 6.685 6672 D388 400385 -0.073]
0.06394 006850 006620 14493 0.236 6127 6114 0370 +0.0569 00925
0.06850 007324 007085 13312 0.219 5.597 3584 0332 400724 00109
0.07324 007817 007568  121.24 0.203 3.006 5.082 0334 400833 0022
007817 008329 008071 10977 0.188 4.623 46090 -03l6 +0.0957 0132
0.08320 008862 008593 00077 0174 4.179 4164 0297 +0.004 00140
0.0BR62 0.00417 009137 0126  0.161 3.762 3747 0279 +0.009 0145
000417 0.090904 009702 70051 0148 3374 3350 0260 +0.113 -0.147
009994 010593 010290 71614 0137 3004 . -0.242  +0.115 —0.143
0.10593 011217 010902 63340 0125 GED it -0.224 40115 —0.147
011217 0.11866 011538 56218 0115 373 357 0206  +0.114 00144
011866 012340 01219 49404 0105 2.08 A7 -0.189  +0.111 0,139
012540 0.13242 012887 3300 00961 B33 Bl8 0073 +0.107 —.134
0.13242 013972 013602 37790 0.0876 6l -0.157  +0.102 -0.127
013972 0.14730 014346 32650  0.0795 39 -0.142 400974 0120
0.14730 0.155320 015120 28113 0.0720 . NES 0,127 400924 0112
013520 0.16340 015925 24155  0.0639 1.030 016 -00935 00866 —0.104
016340 017194 016761 20645 0.0616 0.877 B66 —00500 400804  —0.0051
017194 0.18082 017632 17486 0.0574 0.743 733 00302 400739 —0.0863
0.18082 0.19005 018537 14670 0.0543 0.626 617 00081 +00673 —0.0780
019005 0.19965 019478 12201  0.0504 0.524 S15 0 +00052 400606 —0.0697
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Backup slide - TOTEM upgrade plans

Timing Detector Development for Medium Pileup |
(B* = 90 m Runs) &>

Objective:
« 3 timing detector planes in 4 vertical RPs (1 pot pair per arm)
 Detector installation in Technical Stop 3 - YETS

« ~ 60 ps resolution per arm (~ 100 ps per detector) enough
since at 90m the pileup u1 < 0.6
(different for CT-PPS: p*=0.8m: n < 50!
- needs time resolution ~ 10 ps)

Development of Diamond Detectors:
Segmentation follows the diffractive hit distribution:

almost constant occupancy per pixel

Mano Deile — p- 19
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Backup slide - theory interpretations

SLOPE [Gew/c] 2 Figure 4 from
20 Glauber-Velasco
PP 546 GeV PLB 147 (1984) 380
Slope is not quite
Exponential:

foonedtal fu

Quark-Diquark Models
(Bialas-Bzdak)
Non-exponential do/dt:
a non-Gaussian behaviour of
A(b) shadow profile function

002 004 006 008 01 012 014 016 018 02
It GeV*

(=]

Fig. 5. The ReBB model, fitted in the 0.0 < || < 0.36 GeV? range, with respect to the exponential
fit of Eq. (33). In the plot only the 0.0 < |t| < 0.2 GeV? range is shown. The curve indicates a
significant deviation from the simple exponential at low [t| values.
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TOTEM for double diffraction

Aim: Measurement of soft double diffractive cross section with particle n_. Vvisible
to TOTEM T2 (4.7<|n_. [ <6.5). — o (In_ |)for3.4 <M__ <8 GeV

Event selection: Trigger with T2, at least one track in both T2 hemispheres , no tracks in T1

“(0T1+2T2) topology™.

® ND background estimated scaling the MC prediction using a control
sample from data dominated by ND (2T1+2T2 events)

® SD background estimated completely from data using a SD-dominated
control sample (0T1+1T2) with protons in the RP
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TOTEM results on double diffraction

Phys. Rev. Lett. 111, 262001

2724071 _ p72T240T 1
‘\ILI ita \Ihl._}\“' )

r

——

E: experimental correction
includes

acceptance,

J _ tracking,
AT TEET eI 2T reconstruction efficiencies (T2)

same side opposite

side and for only neutrals in T2

FIG. I (color online). Validation of background estimates for

the full selection [,y - Each plot shows the corrected number of E=0.9+0.1

events in data (black L|l|'i]L\]' and the combined estimate with D
round uncertaintie combined estimate is the sum of

onents, from bottom to top: the ND estimate (cyan), C L=40.1 + 1.6 Hb-l

estimate (green), SD estimate (blue), and DD estimate (red).

TOTEM result:

4.7 < Mlmin < 6.5
for both diffractive systems
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TOTEM for double diffraction

TABLE III. Double diffractive cross-section measurements
b) in the forward region. Both visible and ., corrected s

(pb) in the d regic vist Mmin CO! Event cathegories:

cross sections are given. The latter is compared to PYTHIA and

PHOJET predictions. PYTHIA estimate for total opp = 8.1 mb and L |n |min corrected

PHOIJET estimate opp = 3.9 mb.

D11:

jln‘tt‘k Dl llmck Dj:lmck Dl:uack Djlln‘wk

+
Visible 31 +22 S8+ 14 20+8 31+5 34+5 4.7 < In* |min < 5.9

I D11 p22 D12 D21
T [16+25 65+20 12+5 26+5 27+5 D22:

_ _ _ _ + | 6.5
PYTHIA Ny 159 70 17 36 36 5.9 < In* |min < 6.
PHOJET 7, 101 14 12 23 23

SD & DD results combined
TABLE IV. S ary of statistical and systematic uncertain- . -
fies (ub). ummary ol statistical and systematic uncertain seems tD |nd|{:ate
. DIl b2 Dlo Dol factorisation breaking:

Statistical 1.5 1.1 07 0.9 0.9 Opp (47 = |nmin| = 65) ==
_Iﬁalckgrml;‘;‘cl estimate 2:(11 ?(: :’B (3); 2 Gep (4.7 = iy = —6.9) x
rigger efficiency 2. W . . .

Pileup correction 2.4 2.1 0.4 1.1 ) GED (47 — nmi” = 65)][ Gelfﬁtic
T'lT multiplicity 7.0 3.9 0.7 1.6

Experimental correction 147  14.1 2.6 2.0 min

M 154 110 15 29 the dominant source of the
Total uncertainty 248 196 48 51 4.€ uncertaintly
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TOTEM for single diffraction

Rapidity gap (An = —In ¢) determines diffractive mass (M

Q Rapidity Gap , ¢' Rapidity Gap
|'|.-|=..|nt M}{ -;s

Ans-nk

Event classification based on tracks in T1 & T2, proton in RP

SD class Configuration My [GeV] E=Ap/p

Low mass 1RP + opp. T2 34- 8 2x 107-10°
Medium mass 1 RP + opp. T2 + opp. T1 8 —350 10°-0.0025
High mass 1RP +opp. T2 +same T1 350-1100 0.0025 - 0.025

Very high mass 1 RP + both T2 1100 — ... 0.025 - ...

ISMD@Wildbad Kreuth, 2015/10/5-9



TOTEM on

single diffraction, 7 TeV

B=10.1 GeVv*

TOTEM PRELIMIMNARY

Medium Mass
M=T - 350 GeV

i

Fa— Fa— P
0ZF 0.3
|91 (Gt e}

B=B.5 GeV*
TOTEM PRELIMINARY

ISMD@Wildbad Kreuth, 2015/10/5-9

Corrections included:

- Trigger efficiency
- Proton acceptance &

reconstruction efficiency
- Background subtraction

- Extrapolationtot =0

Missing corrections:
_ Class migration

- £ resolution & beam
divergence effects

Estimated uncertainties:
B~15% o~ 20%

TOTEM preliminary:

Ogp — 6.5+ 1.3 mb
3.4 GeV < My < 1.1 TeV




Event selection, data sets

Selected based on topology, low |&], collinearity, & vertex.
Key issues: RP alignment and optics.

Sector 45 (220m) Sector 56 (220m)
Mear
Top

Horizontal

Horizontal

Bottom

Data sets at different conditions to measure elastics over wide t-range including very low |t

10° ErTTT T T T D 3* RP approach Lint t range Elastic
(m) (ub~1) (GeV?=) ovents
B*=1km, 30, 8 TeV 90 4.8-6.50 83 7-10—2 - 0.5 1M
90 100 1.7 0.02 - 0.4 14k
3.5 | To | | 036-3 | 66k
3.9 180 2.3 2-35 10k
90 6-9c 0.01-1 SM
1000 3o 6-107%-02 | 0.4M
11 5-130 0.05-0.6 45k

Show results
from data

B* =11m, 5-13c, 2.76 TeV e sets indicated
N s g Rt by arrows

1.5
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3 methods to measure o,

elastic only
(T1,T2 independent)

2 167 1 ¥d *\*r.:':'.f
ik = . ( )
t—1()

Cror= 98.3 mb £ 2.0 mb
. EPL 96 (2011) 21002
(1+p2%) L\ dt

CGror=98.6 mb £2.3 mb
EPL 101 (2013) 21002

p independent

TOtot — UTel + Tinel

167 ‘ d ;?\'TE; [ dt } t=0

Cror=99.1 mb 4.3 mb
EPL 101 (2013) 21004

Cror=98.1 mb *2.4 mb
EPL 101 (2013) 21004

{l + p=) i:\ el T *‘F\"I"i-'ﬁf.-rffi_..} 8 TeV: PRL 111, 012001

TOtot —

Gror=101.7 mb £ 2.9 mb

ISMD@Wildbad Kreuth, 2015/10/5-9 Csorgo, T.



TOTEM total cross-section results

elastic observables only:

(p=0.14 [COMPETE extrapol.])

Oct. 2011 (EPL101): &, = (98.6 #2.2) mb

different beam ntensities !
CThok
. 4 . M
[y -'-'I.-.'!',iJ.!'.'h."t'Iu‘f.' . Hx“x, n'-'|'J.'|'.f.'fl1.~i-"f_luf !:.'.’uft'_ﬂfz‘-.'if:‘.'fl’.‘

1 . 167

1 4+ 0% Ng + Njp,

ot - (1N, AN e ) (ot

Giot = (99.1 £ 4.3) mb Giot = (98.0 = 2.5) mb

First measurements of the total proton-proton cross section at the LHC energy of Vs = TTeV
[EPL 96 (2011) 21002]

Measurement of proton-proton elastic scattering and total cross-section at Vs =7TeV
[EPL 101 (2013) 21002]

Measurement of proton-proton inelastic scattering cross-section at Vs =7 TeV
[EPL 101 (2013) 21003]

Lununosity-independent measurements of total. elastic and inelastic cross-sections at Vs =7 TeV
[EPL 101 (2013) 21004]

A luminosity-independent measurement of the proton-proton total cross-section at Vs =8 TeV
[Phys. Rev. Lett. 111, 012001 (2013)]
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TOTEM total cross-section @ 8TeV
with luminosity-independent method

TABLE I. Description of the available data samples. The RP

position is given as the RP approach to the beam in multiples of

the transverse beam size (0, — 0.7 mm). The third column
shows the lowest |7] values reached in the elastic sample after all
cuts. The last two columns show the number of elastic and
inelastic events collected.

RP Elastic
position

Inelastic
|]in (GeV?) events events
6.00 peam 0.01 2.30 < 10°
9.5 beam 0.02 1.72 % 106

Data set

416 < 10°
238 X 10°

Needs precise control of LHC
imperfections and recalibration
from data at IP5:
B*=90m,
optics error reduction by 2-10,

arXiv:1406.0546

TABLE II.  Overview of the analysis steps, associated corrections, and systematic uncertainties to the differential and total elastic

rate.

Source

Effect on

|t = 0.01 GeV? 0.1 GeV? 0.2 GeV?

Alignment t
Kinematics reconstruction: Optics, beam energy 1
Selection norm.
Acceptance (correction factor)
Resolution unfolding 1

dN/dt

£0.21%
=1.09%

~0.3%
£0.72%
£0.5%
3.3 +0.024 1.2 = 0.002
(0.5 *+0.1)% (—0.2 4

+0.57%
+4.3%

1.8 = 0.004
0.003)% (—2.6 =0.1)%

Efficiency norm.

Uncorrelated inefficiency: (10 = 0.6)%
Correlated inefficiency: (3 = 1)%
Pileup: (4.7 = 0.4)%

Extrapolation/Fit

{]1'\'1-.] /{{h |I_U 2.5%
B (19.9 + 0.3) GeV 2

ISMD@Wildbad Kreuth, 2015/10/5-9



http://arxiv.org/abs/arXiv:1406.0546

TOTEM: total cross-sections

]

—
iy
<

pp (PDG)

pp (PDG)

Auger + Glauber

ALICE

ATLAS

CMS

TOTEM 7 TeV (£ indep.)

TOTEM 8 TeV (£ indep.)

best COMPETE a4 fits
——--114-152lns+0.130In% s

—
Lo
=
=]

Tel: Tinelr Ttot [I'Ilb
Tt (mb)

I I I 1 || l.f_;_

¢ independent -

(=0
elast. only (Jun)
elast. only {Oct)
L independent -

7 TeV: Excellent agreements between different methods.
Ongoing analysis for 8 and 2.6 TeV with different optics/methods.
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