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&) TOTEM Physics Overview
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@) TOTEM Detectors

e Inelastic telescopes: charged particle
& vertex reconstruction in inelastic events
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Inelastic telescopes: charged particle
& vertex reconstruction in inelastic events




@) TOTEM Detectors

| i \ K . % E

Roman Pots: measure elastic & diffra?tive protons close to outgoing beam
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5] Preliminary dN/dn results: T1

* 3 short periods of data taking with useful conditions for T1

(L=10%-10% cm=2s")

* Commissioning and Data analysis in progress

* T1 ready for physics

Vertex reconstruction
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@) Preliminary dN/dn results: T2

Data with low intensity bunches (~10'° p; low pile-up)
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pp Elastic cross section t-range: 0.36 — 2.5 GeV?

“FElastic pp Scattering at the LHC at s =7 TeV”
CERN-PH-EP-2011-101
To be published in EPL
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@s) Elastic pp scattering : data collection

Data taking 2010 with different distances of the Roman pots to the beam center:
@ 7o runs (this analysis): during special runs dedicated to the RP alignment

(5 bunches nominal intensity, L ~ 10°%° cm2 s1)
@ 186 runs: during normal LHC operation ( total luminosity collected ~5.8 pb-1)

Alignment: RP220 approached the low intensity beam in 10 um steps

File Settings Reset More displays Help
| Jaw comers | Increment | BBA | Rviews | | [m]=]E=] I [More |
(e (Lo CeCen (EYYLL AUMIAEG] B i 38
increments of single jaw corners
HOR POT (LL) [um] ‘ -10, Apply ! “

i.. Beam Loss Data RPN
g‘ F e sharp edges due to —
collimators

£
[ Repeat times 5 2.0E-6-]
H

RP approach

T
beam axis
|

[mm]

i
i
1

1

§

1

i

4

=
3
e
=
2
a
-
Q| =
H
o =
g S b4
s w8
S @ s |z m tpf
g g2 82 & Y
2 : A A A
b &
E =
=S
i HE
i SR
3|8
i £8
i [
=
it £ o
i 5|2
£} I~
=R
i 5
H -
H 3
1 =
I
5 H
!
=
3
ol
=
=
H g
H
4
H =
3
ol
o
i
B
i =
H ey
i z]
&
b4
B
B
=
B
2]
£
5

Jaw positions
=

MVert Pot Position (mm) L , ,

e [Pl TOP QU [] BOTTOM &L PO T A T I |
VIt [] [Jtim [Res []Motor | X
’
: CleM2 [JBM3 [ O B | ! ; . : "
14:1200 141220 141240 141300 141320 141340 141400
Int. Time: 131s []655ms [ |81.9ms [ ]10.2ms e
nnnnnnn | ? G 3 m m V . 1 m m H

14:12:41 - Na ongaing right jaw setup detected! =l ’

14:12:41 - cern.japc.ParameterException: LHCCollimator: Setstop : The selected Roman Pot(s) are not in MOTION_BXECUTION state, rejecterd E

12:12:08 - Ready, =

7/7/2011 V. Avati — LISHEP 2011



) Elastic pp scattering : Alignment
Very critical and fundamental for any physics reconstruction

Misalignments within detector assembly: metrology, tracks

Relative positions of the pot & beam:

Constraints between top and bottom pots (~10um)
Scraping: RP aligned vertically wrt beam center (~20um)
Alignment between pots with overlapping tracks (~ few um)

Physics process (“elastic”):

X vs y correlation : horizontal alignment wrt beam

far vs near correlation: vertical alignment between units

®* constraint : vertical alignment wrt beam & left-right arm alignment

OX, 0y < 10um  dt/t ~ 0.3-0.6%
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&P

Elastic pp scattering : proton reconstruction

Sector 45 (220m)
Far

Sector 56 (220m)
Mear Mear Far
Top Top
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B*=3.5m L,~0;L,~20m @220m (L=VBB* sin Ap)

Both angle projections can be reconstructed:
Ox = L'x O*« Y= Lye*y
precise values of L'x=dLx/ds and Ly @ RP locations needed

Need excellent optics understanding

7712011
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GB) Elastic pp scattering : optics

Sector 45 (220m) Sector 56 (220m)
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Top Top
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Strategy:

- Magnet currents measurements — MADX optics model
- Selection of elastic protons

- Determination of the optics parameters constraints with proton tracks
*  O%; = O (proton pair collinearity)
* Proton position <» angle correlations
« L,=0 determination, coupling corrections
- Matching of the optics (transport matrix) — OL'%/L'x ~1%

SLJL, ~ 1.5%

[cfr. H. Niewiadomski - “Roman Pots for beam diagnostic” - Optics Measurements, Corrections and Modelling for High-
Performance Storage Rings workshop (OMCM) CERN, 20-23.06.2011]
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@) Elastic pp scattering : cuts and data reduction

Integrated luminosity : 6.2 nb-*
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&P

Low [¢| selection (30):
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@) Elastic pp scattering : cuts and data reduction

Elastic collinearity (30):
ex,45* A ex,56*
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@) Elastic pp scattering : background
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@) Elastic pp scattering: acceptance corrections
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@) Elastic pp scattering: corrections & systematics

correction = unsmeared / fit

Resolution unfolding:
Smearing only due to beam divergence ;

detector resolution negligible

t-reconstruction resolution: 8tt =2 p o, /vt ~ 0.1t

Luminosity : 4%
[CMS-PAS-EWK-10-004,CMS-DP-2011-002 CJ

Event reconstruction Inefficiency : (29% 10)%
Multiple tracks due to showers;
average inefficiency /pot :3 -7 % &
tracks induced correlations;
Pile-up < 0.5%
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do/dt [mb/GeV?]

Elastic pp scattering: cross-section
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D Elastic pp Scattering — from ISR to Tevatron
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&P

Elastic pp scattering: comparison to some models

do/dt  [mb/GeV’]
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B t t—n
(t=-0.4 GeV?) DiP [1.5-2 GeV2]
Block et al. 24 .4 0.48 10.4
Bourrely et al. 21.7 0.54 8.4
Islam et al. (CGC) 19.9 0.65 5.0
Jenkovszky et al. 20.1 0.72 4.2
Petrov et al. (3P) 22.7 0.52 7.0
TOTEM 23.6+0.5 0.530.01 7.8+0.3
+0.4syst  +0.01syst +0.1syst
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&P

71712011

Outlook

Next analysis:

— 186 2010 data (~ 5 pb™)
— Double Pomeron Exchange, RP +T1 and T2
(2011 data - low intensity runs)
— T1, T2 Pseudorapidity distributions (including RP information)
— Multiplicity distributions and correlations
— Visible inelastic cross section

Data taking 2011

RP 220 m fully “validated” (146 V, 176 H in normal runs):
large-t elastic scattering, '=1.5 m

RP 147 m beam based alignment with data taking foreseen in August

B" =90 m optics

V. Avati — LISHEP 2011
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B =90 m optics

— 1 MD (done): successful for separated beams
— 2" MD (28. June): successful ; established collisions & data taking for
optics diagnostics
— Physics starting in late summer
* Low-t (10 2GeV?) elastic scattering
* Total cross-section (

LHC Beta* Viewer ==l =T
Last Update: 2011-06-28 @ 23:35:35
values | Ratios | Currents |
90 l— M;%QI:lLi—j\flalues
— Beta: IP2- Values
o I =
£
70 S
20
60
50
40
30
0
) /_/—/_/_/
10 =10 I
‘I:T:s ‘I:“‘)'-‘I’m ‘I:“‘;,’Q ‘I:“"b‘m ‘I:“g‘,B ‘I:E'Qm ‘I??’“ ‘I:E"-‘II’m "I:E?’“
=20
Beta® IP1 [m] 87.7 Beta* IP2 [Im] 10.0
Beta® IP5 [m] 89.6 Beta* IP8 [m] 10.0 -30
|@ 22:58:43 - PC Curvents Subscription WatchDog terminated

7712011

V. Avati — LISHEP 2011

10 F

—30 =20 -10 o 10 20 3(

extrapolation to t=0 possible)

x(mm)

24



=) 45far

Tracks in RPs : p*=90m
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