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Experimental layout of the TOTEM experiment (LHC Rumn IT)
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The Roman Pot (RP) stations of the TOTEM experiment

RP stations: RP unit: 2 vertical, 1 horizontal pot + BPM

o

10 planes of edgeless detectors

2 units (Near, Far) at about 5 m (RP220)
and 10 m (RP210) distance

Unit: 3 moveable RP to approach the
beam and detect very small proton
scattering angles (few prad)

BPM: precise position relative to beam

Overlapping detectors: relative alighnment
(10 um inside unit among 3 RPs)

Si edgeless detector 1 Roman Pot
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CD
LHC optics at IPS briefly

Sketch of the LHC magnet lattice at IP5:
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Note on proton kinematics reconstruction & optics imperfections

Machine imperfections alter the optics: £ 2201

52002 ;’;;;;ﬁ Perlurb;ed opllcs
* Strength conversion error, 6(B)/B = 103 P 0 %

g2 F RMS 42%
* Beam momentum offset, o(p)/p = 103 E:Zg‘ ———
* Magnet rotations, o(¢) = 1 mrad :22— | g;‘gﬂ 0.083 %
«  Magnetic field harmonics, o(B)/B = 10 5ol RRelative error digtribution

605_ before and ‘

*  Power converter errors, o(l)/I = 104 ] tics ¢
* Magnet positions Ax, Ay = 100 um o
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* Use measured proton data from RPs wof
* Based on kinematics of elastic candidates oo
40 é:;;
*  Published in New Journal of Physics 20f 221
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http://iopscience.iop.org/1367-2630/16/10/103041/

TOTEM elastic scattering
measurement at vs = 2.76 TeV
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Large background: elastic candidate selection from multitracks

RP can resolve uniquely single tracks

If cannot be resolved: array of multitrack

candidates per RP

Elastic cuts defined with unique tracks

Every combination of the 4 RPs of a diagonal
One combination is selected with elastic cuts (+physics oriented topology studies)

.. to select elastic candidates from multitracks
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RP alignment and LHC optics calibration

Horizontal RPs were not inserted:

No track based top - bottom RP alighnment
Horizontal and relative near-far alignment is done

New methods to find absolute y-alignment of the 2 diagonals
2 diagonals: 2 constraints from elastic scattering symmetries

1%t constraint: alignment of 9; barycenterto 0

10* =
10° __Diagolml LBRT Diagonal LTRB
107 .
- Meanof fit = 1.5urad £0.34 urad+ 1 prad
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2"d constraint: alignment of 8], to 0}

Optics calibration done in the usual way (alignment independent procedure)

Careful measurement of optics estimators:  gwr—————
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2,76 TeV luminosity independent cross-sections (f* = 11 m optics)
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TOTEM elastic scattering
measurement at vs = 13 TeV
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Vs =13 TeV, B* =90 m optics: preliminary elastic da/dt

Note:

Large amount of data (trigger rate 50x w.r.t. Run ||
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13 TeV luminosity independent cross-sections (B* = 90 m optics)
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13 TeV p measurement (B* = 90 m optics)
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A

Summary of elastic cross-sections

® Published proton-proton elastic analysis results at \s =7 TeV and 8 TeV
O B*=3.5m,90m, 1000 m

® Total cross-section measurements at \'s = 7 TeV, 8 TeV, 2.76 and 13 TeV

O Luminosity independent method

® Non-exponentiality of the differential cross-section at low-|t| at 8 TeV and 13 TeV
O B*=90m, 1000 m

® Hadronic-Coulomb interference at 8 TeV with f* = 1000 m optics
O 1stdetermination of the p parameter at the LHC with CNI

®* \s=2.76and 13 TeV preprint in progress
® Ongoing analyses at Vs = 13 TeV (B* = 90 m, 2500 m)
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H

TOTEM measurements of cross-sections at the LHC

Thank you for your attention !
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