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. This talk is a NON EXHAUSTIVEverview of the numerous
searches for Exotic extensions of the SM at the TEVANRRuUnN I

NOTICE

Not covered:
» Technicolor
« Littel Higgs
* Model independent searches
« CHAMPS

* Monopoles,...

. Each analysis status:
. Prel.. preliminary
. Acc.: accepted for publication
. Pub.: already published
IS mentioned in the last column of the tables.
All exclusion limitsare at thé&5% CL
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. INTRODUCTION
Extending the SM

4th generation
Vi & excited fermpions,
LQ, ...
/ 4| The Standard Model:
GUT e Gauge group: SU(3)x SU(2 DYﬁZ\
SU(5), SO(10), k E,, .™\| * EWSB: the Higgs mechanism [

LQ, Z, W, ... ~»Flavor symmetry: 3 generations of g & o _
«Space-Time symmetry: Poincaré group Little Higgs
< | « NOber of space D: 3 T, H triplet, W/Z/A, ...
Higgs bosons

sparticles SUSY

M-Theory
S-Strings /

Extra D

Large, warped, TeV!, UED,...
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DED |1I. FERMIONS SUB-STRUCTURE

1. Search for LeptoQuarks

GUT S
SM

PRODUCTION @ HADRON COLLIDERS:

e g+gbar = LQ+LQbar
egtg -2 LQ+LQbar
eg+g -2 LQ+l (smaller o)

0 independent ofA for SLQ
(except for single LQ)
=>0(dg5Mg, o)
0 depends on 2 parameter&; and Ag
for VLQ
=>0(agMy, o, KAg)

DECAY MODES:
BR(LQ - ¢*q)=f
BR(LQ - v,0)=1-5

Main search channels at the TEVATRON:
P - LQ+LQ - /¢, g0
pp - LQ +LQ — £, v,qq 28(1-p)

P - LQ+LQ - vigq (1-p)

(O<i<4: generation index)
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Il. FERMIONS SUB-STRUCTURE

1. Search for LeptoQuarks

DO
Channel L (Pb™) | Status
LQ, pairs> p+v+2(q 1050 07 Prel
LQ 5 pairs> 2v+2b 310 06 Prel.
LQ, pairs > 2u+2q 300 06 Acc.
LQy+p > 2u+q
LQ pairs> 2v+2q 370 06 Pub.
LQ, pairs> 2u+2q 290 06 Pub.
LQ, pairs> 2e+2q 252 04 Pub.
LQ, pairs> e+v+2q

S. Muanza

Note

CDF
Channel L. (Pb™) Status
VLQ 3 pairs>2t1+2b 322 06 Prel.
LQ, pairs > 2p+2j 198 ([ 04 Pub
LQ, pairs >p+v+2j 198 04 Pub
1 pairs >2e+2j 200 04 Pub
LQ ) pairs >e++2] 200 04 Pub
LQ, paits >2v+2q 191 03 Pub
Scalar LQl\pires\: ~200 05 Pub.
comb. 3 analyses above
Scalar LQ, pairs :\ ~200 | 06 Pub.
comb. 2 analyses above
Detailed

» most results concernscalar LQ (simply denotedLQ)
* just one result concernsvector LQ (denotedVLQ)

Moriond QCD 2007
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e DO:

Search for SLQ, ﬁ

 Analysis: LQ , pairs > pv+jets

* Triggers: singlep

» Data sample: 1050 pbt!
e Instr. background: QCD from data
» Event selection:

e exactly 1 hard & isolatedp
* 2 hard jets and large mE

elarge m:(4, mE;) and large H;
* Main BKGD: W( >uv)+jets
e Uncert.: int. L, (), B norm., ...

* Results:

S. Muanza

e Hyp: 23(1—-B)=0.5

« Signal window: |m 4 +/-100 GeV|

¢ I\Iobs: 6
* Neyo(B)=6.4+/-0.7 +/-0.8
¢ £(S)=7.9+/-0.1+/-0.7
(Mg 4,=200 GeV)

Mg ,>214 GeV

Moriond QCD

D@ Run Il Preliminary, 1 fb™

Entries / 20 GeV
3

-t
o

I:l ALPGEN (Z — pup)+jets

Reco'd My g, | g

E QCD Background

@ DATA(105 Y

Il PYTHIA Signal (M =200 GeV.p = 0.5)

1 "“
C i =
107 - ] -
- LI =
B |
102 j—l_’ [ ] H
E |
= |
10'3—|-_ | Il]‘l!lllllllI_lIIllIIII_I»IIlIIII
50 100 150 200 250 300 350 400 450 500
Reconstructed Leptoquark Invariant Mass MLQ oo (GeV)
3 E
e r ol °xBR(Q= M)
® 55l se0s 5, BR error (Q=M_)
- NPT o xBR(Q=M_)
0.4 —@— o5 observed
E \\\ —0— o25%C expected
- \\‘\\\
0.3 N\
C N 210 GeV
C 1 214 GeV
0.2—
0.1
_III|III|IIIIIIIIIIlIIII|IIII|IIII|IIII|IIII|III

160 170 180 190 200 210 220 230 240 7
Scalar Leptoquark Mass (GeV)



w Searches for VLQ=2 pairs @

CDF Run Il Preliminary (322 pb’w) CDF Run Il Preliminary (322 pb’1)

o CDF. § P pﬁ—)VLQ3 nga(bt)(bfc) et, channel ?:,3; pﬁ—)VLQ3 m—)(bft)(bfc) ut, channel
. 10 = —e— Dara(L=322pb" bt 10 | —e— Daia (L=322pb”
° AnaIySIS ﬁ - | O VLQJ(W;?(Zmi_fZ)OGeV/f) & [ VLQj(T(L(m=3;OGeV/CZ
. 0 r L] Bl <, 1] Zortopt,
VLQ 3 pairs-> 21+2b E - ll EEl oco g ll E ocD '
i Z—>ee >
1t > had., It > efu sl | B . -
« Data sample:322 pb? 5 -~ g =14
 Triggers: 5 - 5
* lepton+tracks 10_1'_ e+Thad - i lJ'+Thad
e +1 hard efu g (1
e +1 t-had i i
* Event selection: i H Al |
-2 e (T s D e T g Mt % i IO Pl Ol I i T
e very large H;: 10°6"100 200 300 400 500 600 700 800 900700 'C O 100 200 300 400 500 600 700 80?#9(0@91\300
2 pr(ty)*+pr (1) +p1(b)+pr(b)+mE; 102 CDF Run II Preliminary (322 pb’ )
. _ H H — El | T T T T T T T T | T T T T | T T T T | T T T T | T :
» Uncert.: ISR, FSR,t-ID, isolation,... g 7 E GR@PPA-PYTHIA Monte Carlo =
. S - = 0 N -
Results: Hyp: Y-M coulings & B=100% = [ B o O e G CTEQSL
C 10 n S - Minimal Couplings -
anne SN eory Uncertainty (+ YoZpr +07_,,) 3
Ch | Nope Nexp B :—>| : [ Theory Uncertainty (+
™ B o 0
+0.22 - Observed 95% C.L. Limits-
e"'Thad+2b 0 0.25 -0.08 g 1 Srees.. -=@ - Minimal Couplings _|
H+Tp 42D 0 0.24023 :;I\ - e an, —+— Yang-Mils Couplings=
a : -0. - : 7
la i
. . Q l{}- ET = 2w 3
— E =_ S= ey 3
M 53>251 GeV(Min. couplings) R - 3
. r=c3 -1 evic? T m
mLQ3>317 GeV(Y—I\/I Coupllngs) .l E;Eﬁ le::; | M> 3l?|(;cv.-'c3 N
10' | | 1 1 | | | | 1 | | | | | | | | 1 [ | | 1

@
S

200 250 300 350 400 )
S. Muanza Morior Vector LQ, Mass (GeVic’) 7



DED |1I. FERMIONS SUB-STRUCTURE

2. Search for Leptons & Quarks Compositeness

s
SM

Contact Interactio®(99%) - =-Cakiretal, Eur. Phys JC3252 (2004) 1
2
Lo :g—j”jﬂ Gauge Mediatior(1%)
2/\ E?O/JI/ i: _
j,u =n fLy,fo+n fL*Vny* s/ fL*y,qu L= N [ngV\’{”ﬁf gEBﬂV]q—-l_hC
+hc+(L o R)

Ref.: U. Baur et al, Phys. Rev. D42 (1990) 815-824
 Parameters:

* A\: comp. Scale

* m(f*) : mass of excited fermion

» 1, : factors of left-handed currents
*Modifications of the y*/Z cross section:

* Parameters:
e compositeness scalA
>  f and ' that depend on the
doc  _ P composite dynamics
dMdcosg” ' A2 AP * M.
S. Muanza Moriond QCD 2007 20 March 2007




DED | 1I. FERMIONS SUB-STRUCTURE

2. Search for Leptons & Quarks Compositeness

CDF
DO Channel L.« (pb™?) | Status
W SU+y 371 06 Pub.
Channel Line (Pb) | Status QCD Incl. Jeto 1040 06 Prel.
e*> ety 1000 07 Prel.\
g*>q+Z(ee) 370 06 Pub.
L*>ut+y 380 06 Pub|+|
qggbar>pu (CI) | 400 05 Prel.
ggbar->ee (Cl) 271 04 Prel. Detailed
QCD Incl. Jeto | 800 06 Prel.

S. Muanza Moriond QCD 2007 20 March 2007



D

Search for Excitedu

0:
 Analysis: ggbar > P > pp+y

 Data sample:380 pb?

* Triggers: di-muons

» Event selection:
e 2 hard u (at least 1 isolated)
e +1 hard & isolatedy

» Uncert.: trigger €, preco & ID, ...

» Results:
e M(U*)>618 GeV for A=1 TeV

N\ (TeV)
;-4.0_ -1
2 F DO 380 pb
= a3s5F _
- PP— 1L 1L
n L — ey
3.0
2.5
2.0
1.5 excluded
- at 95°% CL
1.00-506 256 306 350 400 450 500 550 600

m, - [GeV]

Cl CI
0.67
0.4
0.2 EW
0 + t + + + + 1
0.5  mg/A 1.0
35 -
- DO 380 pb’
& 30 m =
o~ L] Ly ata
;25_5 Z/y — pu
£ 20 B WZ incl.
> ] -
TP B ZZ incl.
10

m,o(GeV)




Search for Excited e ﬁﬂ

: > | D@ Run Il Preliminary 1.0 fb"! ® DATA
(O] 1 02 Signal m(e*)=100 GeV (A = 1TeV)
o DY+y —
» Analysis: qgbar > e*e » eety 2 e
[2] [ DY+jet — ee+jet
1 5 10 I WwW/W2Z/ZZ incl.
° . - > [ ttbarincl.
Data sample: 1 fb 3 ——— Bkl

* Triggers: single e & di-e -
« Event selection: 'E ' T

« at least 2 hard & isolated e T

« +1 hard & isolatedy (CC or EC) " E : me,

* optimization: m(ey) and AR(e,,y) o2l
e Uncert.: QCD estimation,y fake rate, E L ML L C
PDE, ... 0 100 200 300 400 500 600
e Results: ,% P ..................... .................... ......... D@..l?un..ll..l?réeliminax;y..‘l.0..f.b%'.1.

<

* m(e*)>756 GeV forA=1 TeV (CI)
* m(e*)>793 GeV forA=m(e*) (Cl)

)
N AN

i S, '// T
A i/// /r A Y
i % /

7 /r/,r“/{;/';’ o SN v iy AT C
: 500 600 700 800 |
S. Muanza Moriond QCL m.. [GeV] 7




Inclusive Jet Cross Section ﬁ

« CDF CDF Run I1 Preliminary j L=1.04 o’

 Analysis: QCD dao/dydp+
 Data sample:1.04 fio!

* Triggers: |20, j50, |70, j100
« Samples processing:

1¥]<0.1 E 0elV]07

Data / Theory
=]
in

e Theory: oy o from EKS

 Data:
o particle Ivl corr. + |
unfolding £
* parton Ivl corr. E
« Event reconstruction: F
* midpoint 0.7 cone jets &
» Event selection: g
oly|<2.1
* low mE; significance T - - e T ST T —
‘lZp |<6O cm E- 100 200 300 400 500 j?? 700
v 9 P (GeVic)
» Uncert.: PDF, scale, UE & £ POF Unceriziny an pQCD
fragm.,... a *  Data parton leve) / HLO pQCD
. B matc unoertal
*Resullts: E E ﬁ'emaﬁcunmmiﬁindmmg

* no explicit limit on comp.
scale or m(g*) 0 o
« yet, no excess at the highest Midpoint R =07, 10,75

p;_ever probed PUET (GeVi)  NLOPQCD:EKS CTEQ8IM u=F /2, R_<13
— T T zp
S. Muanza 7
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IIl. EXTENDED

GAUGE SYMMETRIES

_—

SM L. Higgs

Extra-D
1. Search for W

* Larger gauge group (E;, SO(10),...)
» Hypotheses:
* No gauge mixing

\ 4

2. Search for Z’

 Larger gauge group: E

B ~ DAY *U M) ~ U G) KU (), xU 1)

« Same CKM as in SM SUB) - U R)cxU (2 xUdy
e DK into light v
JTwe = s e T\ * Z' =2, L0H+Z,sind
S My « suppose SM-like couplings
rz' = mz' Erz
my

S. Muanza Moriond QCD 2007 20 March 2007



DE> l1l. EXTENDED

GAUGE SYMMETRIES

1. Search for W

DO CDF
Channel L (Pb™) | Status
Channel L (Pb™) Status
W' >ev 205 06 Pub.
W sev 900 06 Prel.
Detalled
2. Search for Z /
Channel L. (Pb™) Status Channel L.« (pb™) l Status
Z’>ee 200 04 Prel. Z’'>ee 1288 07 Prel.
Z' SUM 250 04 Prel. Z’ SUM 200 04 Prel.
Z'>T1 195 04 Prel.

S. Muanza Moriond QCD 2007 20 March 2007



Search for W 6*3

Transverse Mass m;

1o ) ._.106 - - —— Signal m,, = 500 GeV
o AnaIyS|s. W sev = DQ un IIPrellmln_ajry —e
(&) 1 900 pb [ ] @QCD (from Data)
: o =1l X |EE Wy
* Triggers: single e S ] — S
« Data sample: 900 pb? PN | U R N | B ww incl.
— : tt incl.
e Instr. background: QCD from data TR R O A R — ey
* Event selection: R 2 """"" 1 —+ Data
e at least 1 central, hard and : "‘\" " L ERL *F
isolated e 107 i T
w/ track match (but no E/p) 102
* large mE; significance m, [GeV]
e Uncert.: norm., € corr., PDF, EM 95%, CL Limit
Scale, QCD Scaling, e ;>: i Theoretical Prediction
T (incl. NNLO Corrections)
* Results: = | ~--x---- obs. Limit 95% CL
- shape of m tail above 150 GeV % | ©xp. Limit 9556 G
= Excluded (Run I)
* N, 630 ) : = = :

N (B)=622.93+/-17.9%265 , ). 1o
No(S)=16.64+/-0.3%8

m,,>965 GeV 7 SOt R
500 600 700 800 900 1 000 1100 1200
S. Muanza Morior W’ mass [GeV] 7




Search for Z’ @

Spin-1 Di-Electron Acceptance X ¢; X Spin-2 Di-Electron Acceptance x ¢, X ¢

z, cut z, cut
* CDF LLEG 0'75 —s— Central-Central+Central-Plug ‘i‘].?_ —=— Central-Central+Central-Plug
° AnaIySIS: 7' See (®2y) " 067 —+— Central-Cenlral 3 s — + Central-Central ]
. . F E —— Central-Plu [=I — = Central-Plu
« Triggers: di-EM X 05 ) E centalFiLe E
« Data sample: 1288 pb? _i . B - P Rt SE P
« MC: 5 - P I N e
- . < C —dh— 1 Q0 0.3 e .
» Signal (Pythia): - | :
0.2 ] 025, .
° E (S::l.) E ] E —"—_'__'__ ) ]
6 0.1 = 0.1F T, .
b and Separately RS (522)/:5 CDF ‘Run I‘ Prelilminalry | | | ] ECDF Run Il Preliminary _'_7'7*'*—7—4—_7—;
« Physics BKGD (Pythia) 200" 500 400 500 60d 700 800 000 G T
. |\/|a|n BKG D VVZ See Z' Mass (GeVic) RS Graviton Mass (GeWcz)
e Event selection: Di-Electron Invariant Mass Spectrum
: ~_ 10%E
» 2 hard & isolated e (CC-CC or o 1° E CDF Run Il Preliminary [ . pog
CC'EC) % - - Drell-Yan
o 1“4 = - Jet Background
e track match for CC e o S
. w [ :l EWK+yy Background
» Uncert.: lumi, PDF, ISR, g(e ID),... £ 10°L
@ = -
_ & k I Ldt=1.3fb"
* Results:M . tail above 150 GeV -,
= 10
10&
b
-1"]-1_||||||||||||||||||||||||

50 100 150 200 250 300 350 400 450 500 250
Di-Electron Mass (GeV/c")
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95% CL Limits (Spin-1, e"e) 95% CL Limits (Spin-2, e'e)

) - s F — .
3 _ 4 —e— 95% CL limit 2 T J' _ 4 —e— 95% CL limit
; .[ Ldt=13fb ---- Expected 95% limit : Ldt= 13 ---- Expected 95% limit
Lo 105 — 7, (L0cBrx13) § o 10p —— KM, =0.10 (LOx1.3) 3
DTN ——Z (LOcBrx13) 3 @ A —— k/M ,=0.07 (LOx1.3) ]
) —— 7, (LOG.Brx13) ] (LN —— K/, =005 (LOx1.3) ]
¥ L — Z,(LOo.Br=x13) | e 1% —— KM =0.025 (LOx1.3) _
M —#— Z(LOcBr=x13) 3 0 5N —h— k!M /=0.01(LOx1.3) 3
C ] B C L ]
© C ] B s CDF Run Il Preliminary 7
Al N -1 ) B _
e ;1% 1m(G)>807 GeV (0.1)
i ] TN S 1m(G)>889 GeV (0.1)
107 TN 1024 LW .
- - - et +
[ CDF Run Il Preliminary ‘ - R ]
103IIII|IIII|IIII|IIII|IIII|IIII|II 103IIII|IIII|IIIIII|IIII III|II
200 300 400 500 600 700 800 9002 200 300 400 500 600 700 800 9002
M,. (GeVic’) M, (GeVic’)
m(Z’)>923 GeV SM-like kt‘ﬁpl vs RS Graviton Mass Exclusion Plot
-n 0.1_| LI | LI | LI | LI I T T 1T | TTTT T Ifl T I T I_
= - CDF Run |l Preliminary ]
= 0.09F =
C o ]
0.08- ee -
007k 1YY 3
006 | |yy + e'e E
0.05 /. =
0.045 /Comb |-
0.03- eedy |
0028 J.Ldt= 1.1-1.3 ™
- |||||||||||||||||||||||||||||:

%50 '300 400 500 600 700 800 900,
S. Muanza M, (GeVic') 20 March 2007



DEJ | V. EXTENDED NUMBER
SM OF SPACE DIMENSIONS

1. Search for Large Extra-Dimensions

ADD

» 2 to 7 large (sub mm) EDs

e gravity propagates freely in the bulk
» KK excitations cannot be resolved

* parameter: ng; =F/M* (GRW: F=1)

2. Search for Randall-Sundrum Grawtons

monojets

>m<

RS d20

« one 5th (infinite) ED with warped geometry =fqut fint m;G + ek m;G
« gravity is localized on a brane other than the - d'\/'c(}‘ﬂ

SM brane

« KK excitations have spacings of order TeV | X |

 parameters: S et RS I

* M,: mass of the 1st KK excitation AdS

1‘3-{@
s. Muahii 01 <k(84/Mp < 0.1 Moriond ( y

20 March 2007



V. EXTENDED NUMBER
OF SPACE DIMENSIONS

1. Search for Large Extra-Dimensions

Channel L (pb™Y) Date
) -1
qgbar>G+g 85 04 Prel. Channel Line (Pb™) Date
G>eely 200 04 Prel. qgbar>G+g 1100 06 Prel.
2. Search for Randall-Sundrum Gravitons
DO Detailed CDF
Ch | L. b1 Dat
Channel Lint (pbl) Date anne int (p ) ale l
G Z 1288 07 Prel.
G>eely 1000 | 06 Prel. >ee(see Z) re
G->UU (see Z) 200 04 Prel.
G-ovy 1200 06 Prel.
S. Muanza Moriond QCD 2007 20 March 2007




 CDE

* Triggers: j100
» Data sample: 1100 pb?!
» Event selection:

e Main BKGD: Z(>vv)+jets

e remove events from;:
beam halo, cosmics

« 1 very hihg p; jet:
CC, track confirmed
* p(j2)<60 GeV

AaEIN

Search for LED

e Uncert.: PDF, ISR/FSR, JES,...

» Results:

S. Muanza

e Nobs= 779

* Nexp(B)=819+/-71

Morior

» Analysis: qgbar/g+g » G+g, g+g-» G+q

M, Lower Limit (TeV)

160
] s SM + LED (n=2,M,=1TeV
%140—_
::12“-5 —+ CDF Il Preliminary (1.1 fb"}
™ 4
100
gt
o 80
60

0]

>
w

40
20

1.6

14

12

200- -L
] —— [Data

180-

e SM Prediction

=

i

100 150 200 250 300 350 400
Event Missing E;, GeV

,,,,,,,,,,,, : @ CoFll (1.1 1)

3 4 5
Number of Extra Dimensions



VIl. CONCLUSIONS

 Many topologies have been covered

 Many analyses have been (or are being) updated
to the full Run IA dataset...

* Yet no evidence of New Physics...

———— > Exclusion Limits

S. Muanza Moriond QCD 2007 20 March 2007



Search for LeptoQuarks

Summary
Th. Uncert. signal
DO CDF \
Channel L, (pb) | Limits (GeV) Channel L (pbY) | Limits\Gev)
LQ, pairs> p+v+2q 1050 214 @=0.5) VLQ ;pairs>2t+2b 322 3179294(_5:1)
Y-M couplings
LQ, pairs> 2v+2b 310 | 219 @B=0) 251223 (B=1)
Min. couplings
LQ, pairs = 2u+2q 300 |274(6=1) LQ, pairs : comb. ~200 | 236 B=1)
LQzHH > 2 226 (=0.5) /channel | 205 B=0.5)
(A=1) 0 126 B=0)
LQ pairs > 2v+2q 370 136 (3=0) g LQ, pairs : comb. ~200 | 226 @=1)
LQZpaIrsé 2u+2q 200 251 @:1) /channel | 208 @:OS)
204 (=0.5) 125 (3=0)
LQ, pairs=> 2e+2q 252 241, 256 (3=1)
LQ , pairs=> e+v+2q 218 234 =0.5)
Run Il Alone Comb. w/ Run |

S. Muanza Moriond QCD 2007 20 March 2007



w Search for Leptons & Quarks Compositeness

Summary
DO CDF
Channel L.« (Pb™) | Limits (GeV) Channel L.« (Pb™) | Limits (GeV)
q* 9q_'_z(ee) 370 510 u*9u+y 371 ~800
N=1TeV
W >pty 380 018 QCD Incl. Jeto 1040 No excess
A=1TeV
qgbar>pp (ClI) 400 N>4.2 TeV (\)
N>9.8 TeV \Y)
qgbar>ee (Cl) 271 N>3.6 TeV (\7)
A>9.1 TeV A¥)
QCD Incl. Jeto 800 No excess
Search for W
Summary
Channel | L, (pb™?) Limit (GeV) Channel L (Pb™) Limit (GeV)
W' >ev 900 965 W' >ev 205 788
S. Muanza Moriond QCD 2007 20 March 2007



Search for Z’
DO Summary CDF
Channel | L, (pb™) Limit (GeV) Channel |L;,(pb?) | Limit(GeV)
7' >ee 200 780 (SM-like) E Z |Z>ee 1288 | 923 (SM-like)
Z' Spp 250 680 (SM-like) - Z' >eepp 200 815 (SM-like)
Comb.
Z'>TT 195 400 (SM-like)
Channel | L;, (pb™?) M, Limit (GeV) Channel | L, (pb?) | M, Limit(GeV)
G>eeky 1000 | 865(0.1) R-S G>eely ~1288 | 889(0.1)
240(0.01) —— | Comb. 267(0.01)
G>eefup 200 700(0.1)
Comb. 200(0.01)
1/2 J
K(8m)Y4My,
S. Muanza Moriond QCD 2007 20 March 2007



Search for Z

DO Summary CDE
LED
Channel L (™) | Mg Limit (TeV) Channel L. (pb?) | M Limit R (mm)
G>eely 200 | 1.36(Run lIA) (TeV) <
1.43(Run I+11A) ggbar > G+g | 1000 | 1.33(N=2) | 0.27
N=2 1.09(N=3) | 3-1x10°
_ 9.9x10°
qgbar 2 G+g 85 0.68(N=4) 0.99(N=4) 3.2x1010
0.67(N=5) 0.92(N=5) | 5 1 qou
0.66(N=6) 0.88(N=6)
0.68(N=7)
GRW Conventions
S. Muanza Moriond QCD 2007 20 March 2007



VI. PROSPECTS
FOR THE RUN II B

Tevatron projections for Z'—> e*e—

900f
850[
soof
750

700f

95% C.L. limit on M., [GeV/c? ]

650

600_1 L

S. Muanza

Morion

As of sept. 05 (P5

LED Run Ii 5

| Sensitivity to Large Extra Dimensions, ee + i + 1y |

3

2.8
2.6

e
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The TEVATRON

Js

j Ldt

At

S. Muanza

Run
(TeV) (fb-1)
I 1.8 0.1 35us
1992-1996
I A 1.96 1.0 396”&
2001-2006
Il B 1.96 3.0-7.0 | 396NA9
2006-2009
Now
This talk

Moriond QCD 2007

Bi:i:::shter

Tevatron

e

AT,

p source >

Main Injectof
& Recycler
R

i
il <
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TEVATRON Luminosity

Collider Run Il Peak Luminosity

3.20E+32 | =
2 BOE+32 2 80E+32
2 40E+32 +32
a
(=]
Instantaneous = 2
g 2 00E+32 2.00E+32 g
& £
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The DO Detector

Upgraded @ Run IIa

Displaced-vtx trigger

Muon system, CAL Electronics Silicon detector
DAQ, (track) trigger system Fiber tracker, preshowers

New @ Run IIa (tracking in B-field)

Tracker

Solenoid Magnet

n=0

Muon Scintillators

Muon Chambers| |/

S. Muanza
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w The CDF Detector

Addition or Improvments for the Run II1A
* Forward calorimeters: "plugs" (1<|n|<3)

Addition or Improvments for the Run II1A

 Extendedu coverage Si tracker
*  Central drift chamber
« TOF

_—F Secondary vertex trigger

west CMX (miniskirt) east
S. Muanza Moriond QCD 2007 20 March 2007



. INTRODUCTION
The TEVATRON Performances

DO & CDF Run Il Integrated Luminosity through 18 February 2006
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Searches for SLQ}L2 pairs Gﬁ

> 10° = 10° 1
: : ? = DO L=310pb
* Analysis: LQ pairs—> 2v+2q = F 2 P
* Triggers: jets+mE; E 10° =
« Data sample:310 pb? B
« Instr. background: QCD estimated—

from data 10
» Event selection:
* at least 2 hard and acoplanar jets

* no flavor tagging 1
» Uncert.: Syst(B) ~ Stat(B) (JES),... 50 100 150 200 250
Missing E, (GeV)
* Results: 10 £
- -1
*N,, =86 - D@ L=310 pb
X, e Scalar LQ cross section

¢ Nexp(B):75'2Fl4'6-15.5

—— Observed limit

~~~~~~~~~ Expected limit
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* Nexp(S):51-85'9-4.9
(m_q =140 GeV)
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Searches for SLQ}L2 pairs

« CDF Combination

» Analyses:

* 3 topologies 2l+jets, +jets+mE, jets+mE;
« for both LQ ; and LQ, pair production
» Bayesian combined likelihood

 Data samples:each ~200 pi
* Results:

B

Channel N

obs

Main
BKGD

Nexp(B)

2e+2(

6.24+/-2.16 ttbar

Z+jets

ev+2(
m_o, =160 GeV,

54+/-1.2 ttbar

2U+2q

2.87+/-1.0 Z+tjets

Hv+2q
m,,, =160 GeV

3.74+/-0.62 ttbar

VV+2( 124

118.5+/-14.5 Z+tjets

Search For First Generation Scalar Leptoquarks
1 I4 b > s

£

lllllilll

CDF Run Il Preliminary,203pb
i 1 1 1 I 1 1 1 I 1 1 1

140 160 130 200

Leptoquark Mass (GeVFc )

220

240
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w Searches for SL(% pairs

e DO:

» Analysis: SLQ, pairs—> 2v+2b

 Data sample: 310 pb?
 Triggers: jets+tmE; & p+jets
* Instr. background: QCD from data
 Event selection:
« at least 2 hard acoplanar jets
e large mE; & H
* reject isolated EM-clusters & isolatedu
* 2 jets b-tagged
» Uncert.: BKGD g, g(b-tag), JES,...

e Results:
I\Iobs:l

Nexo(B)=3.47+/-0.24

Ny S)=8.8+/-0.2£=10.6%
(M, =200 GeV)

M, 03>213 GeV

S. Muanza Moriond
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DO Run Il Preliminary

=10°E =
D E
g e Data
- u HH+ LQ signal
-'3 102 E === SM background
g =
i
10 E
1 E . E
o 100 200 oo
E.. GeV
>
g 2 __ —e  Data
hay =+ LQ signal
PPy i
— | == SM background
D
=
a3 L
1 Finalm
_ L Inal mk
(o) : o .
(o] 100 200 300 400
E, GeV
- [ T I T | T | T | T |
E DO Run IT Preliminary
—V _____ Signal cross-section, u = 1MLQ
- \ ------- B2, x[ o 1\' 52(c) + 82_ (o) ], B=1
— B2, x[o - \&c) + 8 (0) 1. B=(1 - 0.5F )

—e— Observed , MHT, 310pb’

-« Observed , MUJET, 367pb" I —213 GeV/
| ! | ! | | |
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Search for Excitedu

+CDE TS
e Analysis: ggbar > pu* L > ppty & e m
T R e Ky
« Data sample: 371 pb? g It t FI_
e Triggers: incl. u E ' J(
« Event selection: TH T TOLT
» 2 hard & isolated p _ |
« +1 hard & isolatedy 1wt
e Uncert.: pandyID, PDF, trigger &, ... E . -
0 50 100 150 200 250 300
* Results:
S 35
* Hyp: CI BR(p*>py) same as in GM E : CDF Run Il Preliminary
e M(u*)>853 GeV for A=m(u*) in ClI 3} »
e m(u*)>237 GeV for A=m(p*) in GM <7 I L-dt=371pb
25/
« Comparison wrt DO: f
e Hyp: BR(uO>py) includes Cl 2
e CDF: m(u*)>696 GeV for A=m(u*) 15l
«DO: m(u*)>688 GeV for A=m(u*) 1 Dnledk
] Exclusion Region

| 200 400 600 800
S. Muanza Moriond OQCD 2007 7
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w Search for W 6*3

« CDF: CDF Run Il Preliminary
e Analysis: W’ »ev

= T T UL | T UL | 3
107} JlL dt= 205 pb"_é
« Triggers: incl. e Ve 10°E -
« Data sample: 205 pb? E 102k N
* Instr. background: QCD from data 0o : -
- Event selection: 8 10F A
e 1 hard & isolated e ‘g 41&  —Total Background
« large mE; oI i
e cut on p(e)/mE; 107 —Other backgrounds
» Uncert.: PDF, e E-scale & resolution, ISR, ... 102 L | N
10 107 10°
» Results: . M, (GaV/cH
* shape of m} tail above 200 GeV
ot . .CDF.RL.m .” F’rellin'llinzliry
Events in Each My Bin (GeV)/c?) fLat=205pb" _ o*BW —evig,
10 (NNLO)

200-250 250350 350- 500 500-700 700 - 1000

— 95% GL Limit

W= ev 30.8£5.7 17.0£40 352£L70 0272045 0.00£0.00
Multijes 27461 00£33 0.00£029 0.00£001 0.00£0.00
Other Backgrounds | 52£10  3.0£09 0.51£0.22 0.06£0.08 0.00£0.03

o"B(W—ev) (pb)

788 GeV/c®
Mg |

|

107" &

Total Background | 38.7£89 200£59 403£197 033£053 0.01£0.03

Data 41 2l g 1 ) 1D§oo — 4c|)o — sclm I | sclm 1000 7

W’ Mass (GeV/c?)
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w Large ED Searches at Colliders

ED Nbers and Radii

—~ 108 I Ifllllll I 1 IIIIIT[ | IITITIIl 1 I T FTTTT
Mp =1TeV » < Stanford EXCLUDED
(12x10?m n=1 O N i
048mm @‘\]_OLEGEUL L I \ ' Colorado =t
R =« o ' TG "N s
[ N e . a2 BxtE
36nm n=3 |3 102 - Wi N dimensens
- dilaton 2
197x10"m n=4 -
100 =
1072
- E6t-wash 2004
—A | 1 1 IIIII|“.”I“’ 1 1 1 IIIIiI IE?tI_:V\:IE:?I?I‘! 20DIES N
EGt-Wash Experiment 10 2 & P 2 .
Test Newton's Law downto 10 10 10 10 10
O(200um) A [m]
Ref: Adelberger et al, PRL 86 (2001R1 — 1 (Mp| )2 1
871 Mg~ Mg
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w Large ED Searches at Colliders

pmameﬁr!'.ring brmﬁdmn; of " law
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