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Méson Upsilon AT H - TP

o Approche expéerimentale

Quelques jours avant le debut du LHC...
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Diélectrons
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Exclusive electrons

Processus similaire a la production electron p,

d'une paire de muons yyoee
(vy — ete) o,
PP\ pPp -

Excl. Dielectrons I
- Intro Very narrow
election Total cross section (LPAIR) veak
- measurement at low p_ CMS 1 bl

7.1 x 10* fb — no cut 20 30 a0 50 e

p; [GeV]
10.41b —p,_ > 5.5 GeV : elastic case : the protons remain intact

13.6 fb —p_> 5.5 GeV ! inelastic case : one proton dissociates

Like dimuons:
- Electrons are balanced in Ap_and A®

. p. distribution is really peaked at low values

Unlinke dimuons
* Electrons are more difficult to reconstruct => higher thresholds

17/05/2008 ULB, Mai 2008 - X. Rouby 3



- Dedicated L1+HLT triggers
e Selection : similarto p

Excl. Dielectrons - Balance in acoplanarity and in E_
. intro » - ., . - -
- selection - Exclusivity conditions : tracking + calorimetry
- measurement NEREL PR L L
h: : V/yfy—>e+e' ? 1035_CMSgpreliminary%w%e@'
103;_ — Backgrounds } _ - : — Bacll(grounds
CMS preliminary . 1025 .
10%E | E [ 2.
- 1 1o || | % i .-
10 % = 2 v ; ’% 1
i 7 o i | (S i ||
B _ 1 LA |-
ks 7 (It Eé ]
095 26 27 2.|8| - é.lgl N 3| 31 3.2 107 -‘6 4 2 0 2 4 e B
acoplanarity =~ ¢! Transverse energy *¢*
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Exclusive dielectrons

Similar process:

exclusive production of an electron-positron pair pp(’y’y — e

e )pp

Total cross section (LPAIR) :

7.1 x 10*? fb — no cut

Excl. Dielectrons

- 10.41b —p_> 5.5 GeV : elastic case : the protons remain intact
- INtro

- selection 13.6 fb —p_>15.5 GeV ! inelastic case : one proton dissociates
- measurement
Like dimuons:
- Electrons are balanced in Ap_and A®

- p, distribution is really peaked at low values

Unlike dimuons
* Electrons are more difficult to reconstruct => higher thresholds

Dedicated trigger required !
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Exclusive dielectrons

y o S Ovyn, X Rouby
Level 1 selection of yy» ['I'events Very low luminosity phag\s IN 2008 in preparation

&
&~ ¥

*ad "I:I! E I! I-L " E+E_
* Thresholds of the default * Very low transverse momentum of the
dimuon triggers are already as leptons
low as 3 GeV (L1) and (HLT) « High threshold of the defaults di-egamma
. trigger
Goals - . mm) Need a special trigger
» decrease the thresholds of the default levell triggers
* preserve the DUtpL‘It rate | Comparison between L1 aly's and L1/RECO jets |
= %F YRS L
Add exclusivity Q 455 St arats o
. . W F e At - ¥=
requirement specific 40 BT S S e
to yyo I'T W e
30 ETf.'. -.-. : ‘*.‘. S ". .;'fx ........
SRR e ot :
25 2 ...1....i T 4 _1::‘{;1: «‘_. ........
/ mf:,’;i:f r : H,J;ﬁ:s{ P
BhY R % A ER TR
= — sl T AT e I Conectad RECO jo
- \ e = =i SEARTE B Uncorrected RECO jet
10 FE i SO S B Gen RECO jet
/" - g;‘:‘ : Reco jet : MidPoint Cone 5
= ; Sample 17y —e'a L
: . Cgn _ _ _ _ Jats matchad if AR < 0.3
Ll Ef? dare seen EIEJEtS candldates 00 |||é||||1|u||||1!5||||2|u||||2|5||||au||||3I5||||I||||I||||

40 45 50
L1 ely ET (GeV)
Depends on the energy scale applied on the jets
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Exclusive dielectrons

Trigger conditions :
- at least 2 e/y candidates with a p_ bigger than a threshold value

- nothing else ...

=4 03 ;H .............. .............. .............. ______ EGamma L1 triggers
] = - .
.. * Two electron candidates
e . ~+ Two electron candidates and forward gaps
%10;_ ......................... o] = Exclusively two electron candidates
E F L
1L &3 I IS WU WS NN N S

-
2

LPAIR
p.°>5.5GeV

=y
=
[

Rates for 10%* cm™? s™

e A I .| I .| ......
18 20
E, (GeV)

=9
=
[
S

p.° (GeV) | Rates (kHz) €(%)

Default trigger 8 0.73 10.99

Events passing the exclusive
2 ely trigger must satisfy a
dedicated High Level Trigger
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Exclusive dielectrons

Selection (continued) 3 Hollar, S Ovyn, X Rouby
CMS PAS DIF-07-001

- Balance in acoplanarity and in E_

- Exclusivity conditions : tracking + calorimetr

S RN R R RN R A RARED RERRY RERE A A RS RARRY RAna RaaAs R RN nnd Rana) LA RN RA A LARR RARRY RARE
F i y ) . } 3 L ] % .
ik Trroee Zrymes 3] __ elastic
& — Backgrounds ; — Backgrounds _§ C | I tC ]
L _ ] _ — Inelastic !
“71 From calorimetry From tracking - (vetoed) |
2;/7 _ ] B ]
10’5% E E I CMS -
10% : ; prellmlnary_
i
1
o Ll L)
107 5% 0 15 20 25 30 ‘_;_‘35| Ikl‘40 II‘_4?1‘_‘50 “lo s 20 25 3|dT35 40| 4? 50 ol 10 20 30 40 50 60 70 ‘ 90100
rack multiplicity ower multiplicity

m (e €)

Am?r'.?u.ﬂl'.l.f'[.‘:"‘:'. e e _JI 67 £ 8(stat)
Ninelastic (77 — eTe™) = 82 + 9(stat) + 15(model)

N2V (yy — ete™) = 31 + 6(stat) + 6(model)

Interesting but 10x smaller sample than for dimuons
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cross section (ub)

17/05/2008

Upsilon photoproduction

=
ra

=
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N . w9 photon — proton interaction
™ N (e o
r%%# TR w Mass and branching ratio
Ty, - "olyp = op) _
Mo comoon v (1S) m= 9.46 GeV
Y o wﬂ.!?_: _
.J #: :4; G o ‘*E(TP N ¢P) BR(H“) - 248%
| _ﬁnm!"””! Wo* (2S) m=10.02 GeV
(P = /4P W BR(up) = 1.93%
. ZEUS W e . / (3S) m=10.36 GeV
* 7EUS (prel.) g ]
; E:%:thEuSrget a(yp = v(2S)p) -W"E_i BR(up) = 2.18%
o(yp = "I"i1S)|:~Il$_f-'%1
- I'IIIC} IIIIH II DE | IW(IGIE!V:]
Process Oprod (PD) Generator
YyIP— Y — pu"pu~ 12 (1S) PHITI
YIP— YT — p*p~ 39 (1S), 13 (25), 10 (3S) STARLIGHT
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Upsilon: measurement

JJ Hollar, S Ovyn, X Rouby

Selection of the dimuon pairs as before CMS PAS DIF-07-001
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Observation of the three resonances !
— low p_ track calibration

— detector alignment

— sensitivity to very low-t distributions
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Taux d'événements

L =2%10%cm 2?5} (en supposant 20 fb™*/an )

Processus
W — ev

/ — ee
tt
bb
gg (m =1TeV)
Higgs (m= 120 GeV)
Higgs (m= 120 GeV)
Higgs (m= 800 GeV)
QCD jets pt > 200 GeV

17/05/2008 ULB, Mai 2008

Nombre/s Nombre/an

40
4
1.6
1061
0.002
0.08
0.08
0.001
107

- X. Rouby

4-10°
4-107
1.6 - 107
1013
2104
8-10°
8 -10°
10*
107

13



Prerequis pour une analyse...

» Geénération des evénements (monte-carlo)

« Simulation de la reponse du déetecteur

e Reconstruction

- Trigger : sélection “en ligne”

- Analyse : sélection “en differé”
e Signal
 Bruits de fond (réductible / irréductible / pile-up)

e Erreurs systematiques
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Effet du pile-up

e Section efficace inelastiqgue ~ 80 mb.
* 40 MHz mais 2808/3584 “bunches” /Bx

e~ " Nombre moyen de collisions:

/i
n; ) = |

p( ) ‘{ n!  statistigue de Poisson

gl

=7

IBXx

L=2x10%cm 257! L = 10*cm?s™!

RS 5 n = 20
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1) Production

LD L] t

g g fusion : L

g googogoagal” |
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Recherche du boson de Higgs

Fusion gluon gluon
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Recherche du boson de Higgs

1) Production

.-f'f?ﬂ
§ T W2 Vector Boson Fusion
- % 2 jets vers l'avant !
q ﬁrui"rz W/Z : pas d'échange de couleur
rW.Z . - 7
T ez o Productions associees
i x-h"":h HY WH Ou ZH

W, Z bremsstrahlung
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Recherche du boson de Higgs
1) Production

| i | T [ [ TFrr
alpp —H+X .
? pp—HX) ]
: .. /s =14 TeV
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Recherche du boson de Higgs

2) Désinteg

ration

BR(H)

| ji: 11

i ] I_L'_I_jll

500

1000
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Recherche du boson de Higgs

Largeur du Higgs

I'{H) [GeV]

AR TTT BRI TTT AT T MR SR 1011 W R TTTTT MAE W

O O 3081 a

10 "B 4 1 | | N cOMNE O TN v O M
a0 100 200 200 1000

My [GeV]
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Recherche au LEP

@ Topologies: (Higgs-strahlung)

S e = (h = W)(Z° — qq) [Ajets

ete™ — (h — bb)(Z° — vi) 2jets + MET

ete™ — (h — bb)(Z° — ete, utp)
2 Jets + leptons

ete™ — (h— q7)(Z° — 7777)
(h = 7717 )(Z2" — qq)
2 Jets + 2 taus

M > 114.4 GeV (95% CL)
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Recherche au Tevatron

Collisions pp a /s = 1.96 TeV
Tevatron Run II Preliminary, L=1.0-2.4 fb”
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http://arxiv.org/abs/0804.3423
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