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Both experiments have now ~ 8 fb™' on tape.
Collider Run Il Peak Luminosity

Collider Run Il Integrated Luminosity

||‘ jlil
||||‘ m MW
“" || H
I Im"
1 I T
l N i
...|||.||"||IE|”HHH‘ I . i
B 60 95 125 150 185 215 245 275 305 3N 5 395 45 4% 485
Week #
(Week 1 starts 03/05/01)

w—eckly InlegratedLuminosty == Run Integrated Luminosity

100000

- 8000.00

6000.00

4000.00

2000.00

Peak Luminosity

450E432

4.00E+32

J30E+12

J00E+32

250E+32

2 00E+32

150E+32

100E+32

5.00E+31

0.00E+00

!

i i i
rrrHANNOONOONSdd T TN NN NO0O0DORAEMRKODODOODOOO QOO0
R e R R A A R AR R R R R LR
ERERORPRERERRRERERERE R RO RERRRERERRER
353535553'&5EEBSEBB55655533865635655655
Date
aPeakLuminosity  #PeakLum20x Average

- 250E+32

450E+32

4 00E+32

J30E+32

[
—
_—
m
R

[t
[y

200E+32

r 15062 3

Feak Lum 20x Average

1.00E+32

5 00E+31

0.00E+00



= L]
Universite Claude Bernard Clj‘_r/.'l.yun 1

New interactions (scalar or vector) with quark-lepton-leptoquark vertices.
All predicted leptoquarks (LQ) are color triplets.

I
WS TeVatron studies assume leptoquark pair production through gluon s-channel.
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Scalar LQ production depends only on LQ mass.
Vector LQ production depend on LQ masses and anomalous couplings kK c and A =

Vector LQ production > scalar LQ production.




a DO : Pt>35GeV, |n| < 0.8
CDF : Pt>30GeV, |n| < 1
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2b + Missing Transverse Energy (MET) signature. Main backgrounds

«Z+bb
q Jet *2 or 3 jets, Pt>20 GeV, [n[<2.5.  .w+bb
— 4 LQ3 v Veto on isolated leptons. top
6‘6‘6‘6“ zg:es:ng 2 jets tagged as b-jets
. > # «A@MET, any jet)>0.6 rad
-E < ‘MET > 40 GeV
-H_>60 GeV

s— (sum of 2 leading jets Pt)/H >0.75 (top background)
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o g 95% CL lower scalar
9 . — LQNLO cross section, B=BF(LQ,—bv)=1 LQ mass limit for
I © ‘ — — LQ NLO cross section, B=1 - 0.5xF,, BR (LQ — bv) = 1:
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DO : only muon case.

CDF no use of b-tag
Missing CDF result valid for LQ — gt

Energy  CDF
only vector LQ lower mass limits :

>251 GeV (k=1 and A _=0)
Jet >317 GeV (k =0 and A_=0)
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Br(LQ-pq)
o
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Phys.Lett.B671:224-232,2009

u+MET+2jets and 2u+2jets signatures

Mass limit for BR(LQ — pq)=1:

316 GeV
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e+MET+2jets and 2e+2jets signatures
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From C. Amsler et al.

Particle Data
Physics Letters B667, 1 (2008) and
2009 partial update for the 2010 edition
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New signal p_ — WZ by w

Process Excluded mass range

Decay channels

and 80 < m,, < 115 GeV

for My = 500 GeV

140 < m,,. < 290 GeV
for may ~ mor /3
and M7p = 100 GeV

PP — wr — YA

wr — YT
fri—z» bb

PP — wr/pT
for m. . << My + mw

or M7r > 200 GeV

My = Moy < 280 GeV wr/pr — €16

for m,,,. << Wy 4w
or My > 500 GeV

My = Moy < 203 GeV wr/pr — £7€ w

Analysis updated but no
technicolor interpretation

ete” — wr/pr 00 << m,, << 206.T7 GeV pr — WW

Mer < 79.8 GeV Wap, wrar,

~7r, hadrons
PP — PTS 260 « Mg < 480 GeV pPTs — q9q, g9 ‘ update by ‘
PP — PTS Mprs < 910 GeV TLQ — cv
— TLQTLQ Mprg < 600 GeV WLy —> b1 ‘

Mpre < 465 GeV WL — T4q

pp — ¢ 0.3 < mg, < 0.6 TeV gt — bb
for 0.3mg, < T < 0.Tmy,

pp — &' myzr < 480 GeV Z' — it

for I' = 0.012mz-
mygr << 780 GeV
for I' = U.D4m-g:

. update by ‘w
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Look for WZ production with W and Z decaying to electron or muon.
Select events with MET> 30 GeV and >=3 electron/muon with Pt>20 GeV.

* Electron |n|<1.1 or 1.5<|n|<2.5 and muon |n|<2

" First select Z with opposite charge electron or muon pairs.

80 <M, <102GeVand70<M <11OGeV

I Then select highest Pt remalnlng Iepton + MET to form W candidate.

Discriminate signal with WZ transverse mass.
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Phys Rev.Lett.104:061801,2010

95% CL exclusion
208<M(pT)<408 GeV

for M(p,) < M(1g) + M(W)
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Select events with MET> 20 GeV

W — (we)v and 1. — bb/bc/b
exactly 1 electron/muon with Pt>20 GeV.

8 —— Lhata
Electron |n|<1.1 and muon |n|<1.0 ¢ ml;_ T e -
 Reject events where lepton+track mass 76 <M <106 GeV 3 [ 1.9 /b — [ I
k—4 m'_ Iiia , >IN le to
>=2 jets, Pt>20 GeV, [n|<2.0 with 1 or 2 b-tag. £ =P
Constrain lepton+MET to form W mass (v P ). “ ok 1o e Eiﬁjﬁ;:}g
Discriminating variables : dijet mass and M(p,)-M(TL)-M(W). [ i Sotermene ey
o~ - 20 i 2= 2 btag.
— 3170 : 173 data/167 bkg
160, 101
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Background uncertainty
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CDF-detector level fit of the tt resonance searched in semi-leptonic mode
di-jet mass distribution.

do (1 }m P s See Nathan Goldschmidt's talk yesterday.
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95% CL lower mass limits for scalar leptoquarks in lepton+quarks with BR=100%

LQ — e+q with g=u,d,s,c,b : M > 299 GeV DO with 1/fb
LQ — p+q with g=u,d,s,c.b : M > 316 GeV DO with 1/fb

LQ — 1+q with g=u,d,s,c : no scalar mass limits,
Vector MLQ > 251 GeV CDF with 322/pb

LQ — 1+b :M > 210 GeV DO with 1.05/fb
LQ — v+q with g=u,d,s,c : M >214 GeV DO with 2.5/fb
LQ — v+b : M > 247 GeV DO with 5.2/fb

No direct searches for LQ — t+v, t+e, t+u and t+1.

Technicolor updated 95% CL exclusion domains
208<M(p,)<408 GeV for M(p,) < M(1t) + M(W) (DO p_— WZ trilepton with 4.1/fb)

180<M(p,)<250 GeV and 95<M(1)<145 GeV  (CDF p.— Wt with 1.9/fb)

260< m < 1100 GeV (CDF dijet resonance with 1.13/fb)
m(Z')<900 GeV (CDF tt resonance with 4.8/fb)
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No sign of leptoquarks nor technicolor at the TeVatron so far.

e
— Signals have been searched for in a wide range of final states
- 95% CL exclusion domains have been extended but there is
still room for further searches.
P
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From particle data group review.

Process Excluded mass range  Decay channels
pp — pr — War 170 < mg,,. < 215 GeV pr — W
and 80 < m,,. < 115 GeV fri — bb
for My = 500 GeV wr — be
PP — W — YA T 140 < m,,. < 290 GeV W — YT
for mr. R M f3 ?T:E]:I-; — bb
and Mr = 100 GeV w — be

My = Mgy < 203 GeV wr/pr — €16~
for m, . << M, + mw

or Mt > 200 GeV
Moy = Wpr < 280 GeV wr/pr — £7€7
for m,,,, << Wy g

or My > 500 GeV

pp — wr/prT

260 < mpr, <480 GeV  prs — 97, 99 260< M 6= 1100 GeV (CDF with 1.13 /fb)

ete™ — wr/pr 00 < m,, < 206.7 GeV pr — WW,
Mer < 719.8 GeV W, wrmwr,
~7r, hadrons
PP — PTS
PP — PTS Mprg < 510 GeV g — v
— TLQTLQ Mpprg < 600 GeV WEe)—> (7%
Mprg < 465 GeV TLQ — Tq
PP — g 0.3 < mgy, < 0.6 TeV gt — bb
for 0.3mg, < T' < 0.Tmy,
pp — Z' mygr < 480 GeV Z' — tt

for I' = 0.012mz-
mgr << 780 GeV
for T' = U.D4m-z:
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180 <m__ <250 GeV

and 95 < m_ < 145 GeV
(CDF with 1.9 /fb)

New
208<M(pT)<4O8 GeV

for M(p,) < M(Tt,) + M(W)
(DO with 4.1 /fb)

m(Z')<720 GeV (CDF with 0.955 /fb)
<820 GeV (DO with 3.6 /fb)
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