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TOTEM Physics Overview
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Experimental Setup @ IP5

MBS /4

HB/1,/3

YB3 I . -
Inelastic telescopes: charged particle
& vertex reconstruction in inelastic events
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ME/1,/2

Ni:FANA!

We/1/1 | I T1: 3.1< n < 4.7
' T2:5.3<n<6.5

IP5

Roman Pots: measure elastic & diffractive protons close to outgoing beam
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Detectors

T1 and T2 detectors are installed and fully operational

220 m Roman Pot Silicon detectors are fully operational

* 147 m Roman Pot detectors are installed and tested

4-5 147 NR-ALL




Runs & Data Statistics

Date Detector configuration p* [mM] f Ldt [nb] Analysis
Oct 2010 RP at 70; T2 in readout 3.5 6.8 Elastic scattering 0.36 < |t| < 2.5 GeV?
Sep/Oct 2010 RP at 18c 3.5 2300 Elastic scattering - large |t
(in progress)
May 2011 RP at 50; T1, T2 in readout 1.5 0.72 Alignment of 220m pots
June 2011 RP at 10c; T1, T2 in readout 90 0.0017 Total cross section + elastic scattering

0.02 < |t < 0.33 GeV?

Aug/Sep 2011 RP at 50; T1, T2 in readout 90 beam lost  Alignment of RPs
18. Oct 2011 RP at 50; T1, T2 in readout 90 Several hours of data taking;
RP I:Ezisg;:\lnoaq (V) trigger schema trigger on bunch RT;itr;Te Events Int;?t')_lﬁl]'lml
1950,2000,2050
? 3 3

6.5 RP all OR + T2+ BX 2100, 2200, 2300 64.9 2.4E+6 1.6
6.5 RP V and+ T2+ BX all 13.4 5.8E+5 5.2
6.5 RP _all and+ T2 + BX all 217.5 9.3E+6 77
5.5 RP all and + T2 + BX all 50.7 1.9E+6 16
4.8 RP _all and+ T2 + BX all 16.4 6.2E+5 4.9

sum 363 1.5E+7 104



pp Elastlc differential cross-section
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Proton-proton elastic scattering at the LHC energy of /s = 7TeV

Proton-proton elastic scattering at the LHC energy of \/s = 7 TeV
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A special run: 15t run with the b* = 90 m optics and RP insertion

June 2011
@‘\‘ Evolution with time : intensity, energy, p*
2\

scheduled : 28/06/2011, beam for 90m from 20:00 - 04:00 Fill 1902

30:_ beamlﬁw\‘m - - e -l
Un-squeeze from injection optics C bem2] w0 T T g
B* =11m to 90m a3 | - i
[Helmut Burkhardt, Andre Verdier] g o %
Request of TOTEM (2005) % 15; . [logs £
- % | =
Very robust optics with high é o BE | § g . 190
precision ~F i 2 E 5 I
SCIW ey g 8 g (1%
- \‘|I|II!‘III|III|‘I‘V-;II‘\\\Ol\lllgllllll:o
18:00 20:00 21:00 22:00 23:00 00:00 01:00 02:00 03:00 04:00
Fill 1902 Beam process SQUEEZE_HIGHBETA-90M_3.5TeV_IP1_IP5_LONG
» Two bunches with 1 and 2 x 10%° protons / bunch
» Instantaneous luminosity: 8 x 102 cm2 s
* Integrated luminosity: 1.7 ub At the end of machine
* Estimated pile-up: ~ 0.5 %
* \ertical Roman Pots at 10 ¢ from beam center development
* Triggerrate: ~30Hz 0.5 hours data taking by TOTEM
» Recorded events in vertical Roman Pots: 66950




—

do/dt [mb/GeV?
3

N

|
=

3=20

.1 Ge!

J—Z

AN

.

-
o
TTTT T T TTTI

d
TTTTT T T

t|=0.36

L reference —|

10" =

™

1072 =

[t|0.47

~ 2
eV -

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
It [GeV’]

OTEM: pp Elastic Cross-Section

Exponential slope:

B|_, =20.1GeV"™

Extrapolationto t = 0:

doj _ 5.037 x10°mb / GeV?

t t=0

Integral Elastic Cross-Section
6 =8.3mb®"™* 1165 mb™* Y = 24.8 mb




TOTEM: pp Total Cross-Section

Elastic exponential slope: B|_, =(20.1£0.2"" £0.3"") GeV"*
Elastic diff. cross-section at optical point: ds., =(503.7+1.5%“) +26.7")Ymb / GeV?
dt =

0.01
l Optical Theorem, O = 0-14J_r0.08

Total Cross-Section

4408 1 (syst from r)

5,=(98.3£0.26W +2.765) §o ) mb




TOTEM: pp Inelastic Cross-Section

44081 (syst from r)

G, =(24.840.26% +1 20 ) mb sT:(98.310.2(“"‘”12.7‘”3” 802 )mb

Inelastic Cross-Section

O o =0 — O = (73.5 =) G5 [jg] (SySt)) mb

inel

G, . (CMS) =(68.0 £ 2.0 + 2.4(umi) 4 4.0 (extrap)) mp
G, ., (ATLAS) = (69.4 + 2.4(%p) + 6.9 (extrap)) m
G, . (ALICE) =(72.7 £ 1.1(mod) + 5 1 (lumi)) mp




Total, Elastic, Inelastic Cross-Section
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Inelastic and Diffractive Processes (n = -In tg 6/2)

All the drawings show soft interactions.

In case of hard interactions there should be jets,

which fall in the same rapidity intervals.
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Double Pomeron Exchange (DPE)

correlation between leading protons and forward detector T2

sector 45 IP sector 56

RP T2 T2

L
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run: 37220007, event: 9904
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Data Oct’ll DPE Cross Sectlon

DPE RP candldates
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T2Corrected data and Phojet/Pythia comparison

§ o
< = _« Pythia CH part dN/dn Pythia version 8.107
B —~— PhoJet CH part dN/dn
5— Corrected Data dN/dn: Analysis cut + M.C dependences Error band
B Corrected Data dN/dn: M.C dependences Error band (strict cuts)
TOTEM -
T2 : 4 —
_ % T2 a/4ers Average
anan i
k5 u e e, +++
= 2— T>0.3*1010s Nt
= B
Q. | Atleast1Trackin5.3<n<6.5
Q -
0 1 —
o - Pt>30 MeV/c
— L
n _| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
4.5 5 5.5 6 6.5 7 7.5



lons 2011: CMS + TOTEM joint data-taking

Trigger Rate
CMS trigger rate = 1.7/1.8kHz, T2 CC=5planes, ForkDelay f8,
356bs,1112=3.34e+12,L=2.6e+26

*-(PN&CMS)/CMS
+~(PF&CMS)/CMS
=#=(MF&CMS)/CMS

From Spring 2012:



