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The Stage



RunI
(92-96)
1.8 TeV
~0.1 fb-!
Top discovery

Run IT
(ITa O1-Feb 06)
(IIb Jun 06 ->...)

1.96 TeV
5 ot s > 8fb
e Main Injector Precision
& Recycler P measurements:
e m;, My, Am,

W 5.qrches for Higgs
and BSM



% Tevatron status at the end of Run ITa (Feb. 06)

1.5 fb-!
o 2002 | 2003 | 2004 | 2005

1400 1

Tevatron works well and = Delivered Int. Luminosity /

keeps getting better N N B, S S I S o g

800 1

800 1
jUST with 700 |
performances reached

=> > 4 fb-l en 2009  * -/

at Run IIa
1EE~ ‘_‘/

Integrated Luminasity (1/pb)

Jan2002  Jub2002 Jan2003 Jul2003 Jan-2004 Jub2004 Jan-2005 Juk2005 Jan-2008
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2

Luminosity evolution for Run IT

Sep 09:
double

\O

30 mA/hr )

o

design

2. i

,%" i 25 mA/hr

E g . SepO7: 20 mA/hr

- double

?.’ 4 : 15 mA/hr _/
= !

& Sep 06:

§ 3 double

2 Sep 05:
double

9/30/03 9/30/04 9/30/0|5 9/30/06 9/30/07 9/30/08 9/30/09

- last shutdown s‘rarl’red ~ Mar 1, 2006 => transition Run ITa/Run IIb
- Run ITb first store occured on Jun 9: DO was ready to take data
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B,

Upgrades for Run IT

Run IIa Upgades

- Muon system

- CAL Electronics

- DAQ

- Trigger system
|

New at Run Ila

- Solenoid
- Silicon detector
- Fiber tracker

- Preshowers

protons [

Tracker

Muon Scintillators

Muon Chambers -
R

— |

New at Run IIb
- L1 CAL
Solenoid Magnet - L1 Track
- Layer 0 for SMT
n=0 n=1 r_{,x
.-""-HH
p
7o)
e
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B,

Trigger commissioning

Run IIb installation and commissioning is a success |
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Rate [hz)

Store: 4781

Started data taking within
minutes of first Run ITb sore

Shora- 4781

First Entry: Jun 18 21746

Last Ertry- Jurn 2001 0:52

6/23/06
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Time

Initial luminosity: 100E30

Triggerlist: global _CMT-15.01.xml

L1/L2/L3 rates (Hz): 600/400/80
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SO Layer O Commissioning
LO is installed

and operational

x
g
S

cosmic
run

Threaded inside the
existing detector on a
new beam pipe at 1.6 cm
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Operations

Efficiency back to ~90% by the third month of Run ITb operations

Monthly Data Taking Efficiency

19 April 2002 - 16 August 2006

last
o shutdown —
- 89% 88%88% 88%g8% 89%88% gav, 8%
g5%87% 86%87 86% 26% [ 86%
829 291, 83% 83% 899% 82%
80% - 19 -
Detector/trigger T
. 70%
/DAQ downtime
~5% > oo 61
g
Storeand run £,
. . |-|J
transitions
~2-3% 40% 1
FEB ~ 3-570 30% -
20% A
10% A
0%
0%

=)
|
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Some ID tools



B2 1-ID

— harrow calorimeter energy clusters matched to tracks (narrow jet)

— separate 1's into 3 categories, defined by their decav mode

* m-like (t—type 1) Hm

« p-like (-type 2 E“
pritke (r-type 2) Tch

%
gi

* 3-prongs (t-type 3)

(Type 1) (2) (3) {QED-Jel)
Type 1: Type 2: K,x"‘r no TRK, Type 3:
(nv-like) (pv-like) em? < but EM (3-prongs)
e ot —~ AN sub-cluster T
+ .f"ﬂ + -r:’:ﬂ \‘ni + éf—f———rﬁz.

£
Vi

.
-

— implement neural nets (NN) for each 1-type
to discriminate 1 signal from QCD jets

* NN input variables based on calorimeter and
tracking quantities

— signal

events/ bin

— background /

= convention: NN — 1.0 (signal),
NN — 0.0 (background)
= analysis = apply NN cut near 1.0 for 1—id 0 1'_[}} NN

output

CERN 12/09/06 E. Kajfasz 11



E%Lf@ b-ID: different tagging algorithms ...

o - Secondary Vertex (SVT)
- Jet Lifetime Impact Parameter (JLIP)
\ - Counting Signed Impact Parameter (CSIP)
- Soft Lepton

Secondary vix certified operating points

displaced track Tagger
) NN
Primary vtx < |+ JLIP
<IN
! 2
=
_ L
5
New b-tagging tool 2

- Combines various variables from the
track based b-tagging tools in a Neural
Network

- Substantial improvement in performance
over constituent input b-taggers

pP; > 15 aréld AI;n I
7IIIII\IIEIIIIE\\IIEIIIIiIIIIiII\Iilllli\\\III
CERN 12/09/06 E Kajfasz ~ © 0 1 102 B3 O Rt ()




New Physics Searches



Standard Model

Based on:
- 4-D space-time
- Poincaré group

- SU(3),.x SU(2), x U(1), »
- 3 generations of quarks and leptons
- Higgs mechanism ¢ -

If so, some drawbacks:
* no dynamical explanation to EWSB neutrinos de se De

* unnatural, requires fine tuning T
-> My, unstable against rad. corr. T we ce 18
» in GUTs, leads to hierarchy problem | co  ue Te
-> 2 very different scales ool ol v v vl vod ol vl v o o ol o ol ol
- no insight to flavor physics 3 < g S 3
< < <

CERN 12/09/06 E. Kajfasz




Some Ways to go Beyond ...

To answer some of
the questions ...
new theories and
models

Notes, results, and publications on New Physics can be found at:
http://www-d0.fnal.gov/Run2Physics/WWW/results/np.htm

http://www-d0. fnal.gov/Run2Physics/WWW/results/higgs.htm
CERN 12/09/06 E. Kajfasz 15



Technicolor



25 Technicolor

@ Technicolor (TC - first introduced by Weinberg and Susskind):

o New strong dynamics 'a la QCD' SU(N+.) -> TC condensates of technifermions
Coupling of condensates with unbroken electroweak gauge fields -> mass to W&Z
Extended TC (ETC) [mass and mixing to quarks and leptons]

Walking Technicolor (WTC) [flavor changing neutral current in ETC]
Topcolor-assisted Technicolor (TC2) [high value of m,,]

@ Technicolor Straw Man Model (TCSM2): K Lane, S. Mrenna Phys. Rev. D 67 (2003)
o Framework to search for light technihadrons (relevant for Tevatron searches).
@ lightest technifermions expected to be an isodoublet of color singlets
@ -> color-singlet vector mesons: pr, oy

o -> color-singlet pseudo-scalar mesons: n;%, "~ 2 channels explored

o produced with substantial cross-section pr% 00— e*e-
at the Tevatron
o cross-sections and branching fractions depend on: Pt — WH-q.0

2 masses of p; and o, — bb
@ technicolor charges of the technifermions

@ mass difference between vector mesons and technipions pTO — W+ y A

2

2 mass parameters: |
M, for axial-vector and M, for vector couplings — be,bc
one expects M, = M, = few 100's GeV for m(pT)—m(nT) > my

@ Implemented in PYTHIA [S. Mrenna]



B,2) o/pr o e*e-

SELECTION: |

2 isolated EM objects

at least 1 track matched
E; > 25 GeV
In] < 1.1 0or 1.5 < |n| < 2.4

BACKGROUND:
- Drell-Yan production
- QCD

—

- Search for p;/®; > e*e” as a
bump/excess at high dielectron
mass (intrinsic width < 1 GeV)

G(pT!(DT — e+e-)! pb

- Counting experiment in optimized 10"
20-60 GeV windows centered

around p/®; mass

CERN 12/09/06 E. Kajtasz
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NN A Background [T

b
g q > > q
suuou0
Z
b o b t w
g b UL b

3@
|
|
A

Select W(ev)+Heavy Flavor events

@ One isolated electron (EM TRIGGER)
pr > 20 GeV, |n| < 1.1 ’
e select W(—ev) events
o veto on other electrons to suppress Z

@ Missing E; > 20 GeV, M; > 30 GeV

g ———q

L,
_q_ WK< b
v.q ~
b

o select W(—ev) events Instrumental Background
o eliminates multi-jets events estimated from data
@ Two jets p; > 15 GeV, In| < 2.5 @ multijet production (mis-IDed electron)

o At least one jet has to be associated _ . _
with a Secondary Vertex (b-tagging) o W + light flavored jets (mistag)

o Vetoona third jet, suppresses tt
background Cut based (CB) and

Neural Net (NN) analyses
CERN 12/09/06 E. Kajfasz 19



=@ Cut based analysis |EortmiEsiinasssepsN
e Fine KiNEmaTic aRd O OTOg A e —

quantities to extract the Wn, signal
@ Hqe (electron pr + X jet py)
discriminates against tt
@ p1(jj) (pr of the dijet system)
discriminates against tt
@ Ad(jj) and Ad(e, MET)
against multijet and W + light quarks
@ M(jj) (inv. mass of the dijet system)
-> indication of m narrow resonance
@ M(Wjj) (W + dijet system)
-> indication of py narrow resonance

Mass dependant optimization of cuts on S//B

M(n;) = 105 GeV M(p;) = 200 GeV M, = 500 GeV

[%)
[=]
r

= DATA

= DATA

‘ D SM background

- Instr. backgreund

8

I:l ‘5M background

. Instr. background
W

Events / 20 GeV

]
T =) T T T
Events / 24 Ge

500 200
M(jj) (GeV)

concentration

= DATA

‘ D SM background

. Instr. background

20

Events / 16 GeV

=L
(3]
T 1— T

100

|
look for

Ry W
100 200 300 400 tb 1 2

~-

F = DATA

Events /0
]
(=]

10

3
A o)

M(m;) = 110 GeV
M(p;) = 210 GeV

Data: 12
Bkg:
Signal: 10.

No excess
seen ...

400 600 .
mwij) Gev) ajfasz

u
g

I|I\II|HII|\\Ill\lll‘\lll
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B2 Neural Net analysis

22.2_—
@ 2 stage NN using 8 kinematic 3
and topological variables 18 T\
Hre, prij). A0(jj). Ad(e, MET), E
pr(1). pr(i2). pr(e). MET 14 i 1B (e =059 }’\
@ Mass dependent optimization EIS \
on S//B 11— \‘
0.8 k
M(m;) = 105 GeV M(p;) = 200 GeV M, = 500 GeV 0%z 0 L LI ¥
NNout (200,105)
/DO Run Il Preliminary 388 pb™ , ., . = 220 Gav
.2 asF , ALPGEN W+HF 32.8 T
g P B oco 163 60
a B /. PGEN Wb 236 -
B 30 tt 22.0 ]
E = , | W + light quark 10.3 E
E 25 BN 7 (— 68 +— bb)1.1 >
z I single top 7.8 E-‘-‘-ﬂ B
20— s owz 12 o
= p, — W, (200,105) 13.4 e
15— Tot Background 115.1 .E _
10f- 220r no excess
sk -~ Data seen ...
s | =4= Backgrounds
9.

NNout (200,105 0 —Foo 120 _ 14
CERN 12/09/06 E. Kajfasz M(r,) (GeV) 21



B,%)] Result of the W analyses

Limits computed using:
- Bayesian statistics (CB)

B & - 2D maximum likelihood usin
= 5 9
130 M, = 500 GeV @ﬂ?‘ (M(Wjj).M(jj)) correlations (NN)
B =
1200 o First measurement done
- with TCSM2 model
S110 (cannot be compared with the
8 now obsolete TCSM)
L1000 o No evidence was found for
= :
z Ty, Pt production for the
9oL 95%CL | parameters used with 388 pb-?
& ] Observed Excluded (NN) . .
ao 1 Expected Excluded (NN) |[@ > 1 fb’l is now available
- Observed Excluded (CB)
?ﬂ.:_ | | =|| E;(Fl)elc(;tggn Ilixecglindned (©8) ? Add l’l‘ Channe|s soon
=1 1 1 1 1 11 N 1N N T T T T N (N T O I T N N T Y I A |
160 170 180 190 200 210 2200 Possibility of exploring larger

M(p,) (GeV) ¢ parameter space

CERN 12/09/06 E. Kajfasz 22



Leptoquarks



B,z Leptoquarks

@ Predicted by many extensions of the SM
@ Carry both lepton and quark quantum numbers

=> connection of lepton and quark sectors . . . ;JH 10, & i]
Second Generation :J o L0, < fi}
@ Description with effective couplings | ot r
. . Third Generation B © Lo, & y
o invariant under SU(3).xSU(2) xU(1)y, - 2
e conserve lepton and baryon number separately (proton lifetime)
o couple to lepton and quark in the same family (FCNC)
o scalar and vector leptoquarks are possible but only limits for scalar
leptoquarks will be shown (lower X-sections and less model dependant)
Pair production modes: Decay: parameterized by B
- quark anti-quark annihilation the LQ branching fraction
- gluon fusion to charged lepton + quark

q,
g xi A

- -L-Q.':L < L9 _< (1-p)
9.9 Vi

CERN 12/09/06 E. Kajfasz 24



O 1st generation leptoquarks

eejj: evi):
- 2 electrons E;>25 GeV - 1 electron E;>35 GeV
> 1 elec. track matched in CC and track matched
> 1 elec. in CC - >=2 jets E;>25 GeV [n|<2.4
- >=2 jets E;>20 GeV |n|<2.4 - veto on p's w/ pT>10 GeV
- veto M, in [80,102] GeV - MET > 30 GeV
- Si(e,e.j.j) > 450 GeV - Transv. mass(e,MET)
- S{(e,MET,j,j) > 330 GeV
ee]j Z boson veto Sp =450 GeV Er > 130 M# =130 5S¢ = 330
Diata 467 a5 1 Diata SO0 14 1
Total background 4064+ 100 92417 0.5440.1 1I Total background — 902211  1389+44 |36 +1.2
Z/DY + jets 342 + 09 41 +11 0.2240.07 W + jets B11+211  10.0+44 22+ 1.2
Multijet 59+£16 47+13 0.27+0.08 _ Multijet 67 23+£05 0.72 &+ 0.28
t produetion 47404 385403 0.0540.01 # production 14.7+24 1.6+037 0.70 + 0.17
= F -1 = E =
3 (D@ 252pb | g, (a) 3 [DO 252pb" | s (b)
a | — Total Background w o —Total Background
8 g —LQ (240 GeVic") LS ~LQ (200 GeV/c')
s | 5 ¢ t no excess
@
s [ 5 [ seen ...
E 2 | 1 ........ S E =TT
= =
é L ...I...IT"E.I.-!"|I...I...IEL'i. Z= [ H HI
] 100 200 3000 400 500 €00 §oO 8OO0 EEemLo - . Ll

] 100 200 300 400 500 600 VOO AOM
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1st generation leptoquarks

95 (b)
¢ lj«!ujj
= NLO Theory
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LANE
- 2 muons
cosmic vetos

matched to isolated tracks

In] < 2.4
pT > 15 GeV
- >=2 jets E;>25 GeV [n|<2.4
- MML > 105 GeV
<600 10
Q
©.500 1
? 400
° 3 1{]-1
St(u,u,j.J) 300 + M
100 10
000130200 250 300350 .
mup) [GeV]

CERN 12/09/06

2nd generation IeE1'02uar'ks

Data 6
Total Bkgs [6.8 + 2.0 no excess
Z/DY 6.1 +2.0 seen ...
tt 0.69 + 0.07
,,,,,,,,,,,,,,,,,,,, 0.04
| | I | | S'Eﬂn:l | | I | :
- 0.035 mﬁﬂﬂ?— E
‘ 003 +~ FIl :
: - Ez“.‘.-? L 400F | T ]
- BinZ. 1 |
T gt 00 300 :
200F gin0 11" 200§ k
i - 140.01 .
1005 | ) Mg = 240 GeV ; Tl 100 :
ok DO 294 pb" : ok
100 150 200 250 300 350~ 100 150 200 250 300 350
m(up) [GeV] m(jip) [GeV]
E. Kajfasz 27



Eati o) 2nd generation Ieetoﬂuar‘ks

4 bins used as individual channels
to extract limits using ClLg

2b1 GeV

—— Run T pjuj + wjvj
—— Run 1l ywjuj

—=— Run I+l comb.

E ?_ | T | | ]

S oF —— Data D@ 294 pb™']

o F [ My, = 240 GeV -

°F ] Z(+ets)spp(+jets) E

‘e B 2

3 1 :

26 2

1E [ ' -

N |

& . ! =

0 0 1 2 3

Bin
= LIRS LA B LA B BN B B B —_ 1
2 | . == o(pp—LQ,LQ,—ugua) | 11 ;
Y : —+— Observed limit g F
5 —-=- Expected limit 2 o8k
107 - I
; =1 ] 07
I : 0.6
L - 4 -
i T ':“r‘z-:—___"———i ] 0'5:_
D@ 294 pb”’ 0ab
P IR ISR AU MU (U S MNP i S R C
140 160 180 200 220 240 260 280 300 14

Scalar leptoquark mass m,, [GeV]
CERN 12/09/06 E. Kajfasz
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180 200 220 240 260 280
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2 Leptoquarks search in jets+MET

SIGNAL
Pair production modes: Decay: parameterized by B
- quark anti-quark annihilation the LQ branching fraction
- gluon fusion to charged lepton + quark
- r——=—=—=—=—=—==-- : :
g, ! , Topology:
g g A . 2 (light/b)-jets
(B) : - (1- B): + missing energy
9.9 Iy | VN I
BACKGROUNDS
Standard Model (SM) : 'QCD’ or instrumental:
(ALPGEN interfaced with PYTHIA) - mulﬂjef ppoducﬁon

- Vector boson production associated with jets  determined from data
-Z + 2 jets —»> vv + 2 jets (irreducible)
-W+2 jets—> Iv +2 jets (I = e, u,1)
(lepton not reconstructed)
-W+1ljet 5lv +1jet(l=e, 1)
(lepton identified as a jet)
- diboson production : WW, WZ, ZZ
- fop production (single and pair)

CexiN 1c/Uy/UO C. RUyTUSZ 29



M) Leptoquarks in acoplanar jet topology

2 Selection M
Start with ~[14 million events collected with the Jets+MET trigger

Initial cuts:
- MHT = | . Tl > 40 GeV - A®(2 leading jets) < 165°
- MET > 40 GeV - |zpy| < 60 cm
- at least 2 jets - data quality cuts
Cut applied Events left Efficiency (%) m q = 140 GeV
Initial cuts D8.8
C1: jet-1 pr > 60 GeV 206,116 48.7
C2: jet-1 |naet| < 1.5 160,323 46.8
C3: jet-2 pr > 50 GeV 48,979 24.8
C4: jet-2 |naet| < 1.5 42,028 929.7
C5: jet-1 jet-2 EMF < 0.95 40,821 99.3
C6: jet-1 jet-2 CPF > 0.05 34,746 92.9
CT7: exactly two jets 5,213 15.3
C8: 1 > 70 GeV 492 11.8
C9: isolated electron veto 465 11.7
C10: isolated muon veto 399 11.6
C11: isolated track veto 287 10.0
- C12: AP a0 — Adin < 120° 180 9.4
A(b(METIJ) 013: A(I’max -+ a&q)min < 2800 124 84
C14: Er > 80 GeV 86 7.0

CERN 12/09/06 30
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: (1) o Data : DO L=310 pb
- [ SM :
| []QcD 10*
= Lo i
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250

Missing E; (GeV)

leptoquarks in acoplanar jet topology
(A(pmax - A"pmin) DY L=310 pb™

DO L=310 pb’
& [ata

|:| sM
[0 12140 Gev

00 200 250 300 320 300360
Ad+ Adp (degrees)

» Exp. and power law fits to

MET distrib. in range [40,60]

GeV after removal of the SM

contribution

- extrapolated at high MET

- Average result of the 2 fits
-> QCD background estimate

- Difference -> systematics

23+12

(for MET > 70 GeV)
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leptoquarks in acoplanar jet topology

N

SUES
(Z — vv)+2-jets 346 £4.3
(W = fv)+jets 35.01%7
(Z = 0F)+iets 0.3
m 1.9+0.1
WW,.WZ, 22 1.2£0.2
Total SM background 72.9 T 00
Instrumental background 23+1.2
Total background 752 Ton' T3
Data events selected 86
Signal ( nro = 140 GeV)l 2.8+ 1832
————
T wb ™ DO 1.=310 pb’
S C ¢ Data
~ 251 [ sMm
T E [ ocDp
2 w0k mm RO
156
10
5E-
I}:*. I - L T
50 100 150 200 250

= 1r 1
& DO L=310 pb
:—"." ===emimee Sealar L) cross section
= I ——— Observed limit B =0
= R S Expected limit
@ 10F :
W
m [
= u
=
S i
1 | | | | L

20 130 140
m, (GeV)

m.q > 136 GeV @ 95% CL

Most stringent limit for 15t and 2n
generation scalar leptoquarks
decaying exclusively in a quark and
a neutrino ($=0)

what about the 3rd generation?

Missing E (GeV) . Kajfasz 32



3@ 3rd gen. LQ  oee

Sianal — BR(LQ3->bV) =1
9 b as long as M(LQs) < M(+)}+M(x)
1 10,y jet U] Ppnase space suppression factor F.
for higher masses
i charge 1/3 BR(LQ;->bv) = 1 - 0.5*F,
q m Use .b-.’rgggmg to increase
b sensitivity to signal
seleC1.lon Data signal(acceptance), My =200 GeV
trigger, Fr =40 GeV, Ad(Frjet) 505 18063 =01 (711%)
Hr > 40 GeV 445250 58.6 (T0.5%)
leading jet Ep = 40 GeV 419451 aS 3 (T0.1%)
second jet Er > 20 GeV 167601 T (62.2%)
no bad jets Ep > 15 GeV 01568 7 (59.8%)
the primary vertex |z| < 60 ¢cm BT8T3 4'-'* 1 (50.1%)
leading jet |n| < 1.5 GIRO2 479 (57.6%)
jet track confirmation 49494 45.9 (55.3%)
no isolated EM objects pp > 5 GeV 46569 15.5 (54.8%)
no isolated muons 44198 45.0 (54.2%)
muon proo < 200 GeV 44153 44.9 (54. l%)
Ad(Er.jet) > 0.7 95348 11.6 (50.1%)
acoplanarity < 165° 24661 40.6 (48.8%)
BFrp =70 GeV 36.5 (43.9%)

&Hiruck_-‘igt x Pr - 3[* GE'."N, H]" T 110 GaV
A¢(Er jet) <30 1241 20,9 (35.9%)




'%//} Q

Two taggers used:
Jet LIfetime Probability (JLIP)

@ pu-tag: if muon within a cone AR = 0.5 around the jet axis
2 b-tags are required:
@ af least 1 u-tag and at least 1 JLIP-tag
® 2 JLIP-fagsand Xij>08 ( X,; = (Ei9" + EL*9?) /(8,1 E7)

Using b-tagging

Process Pretag double JLIP tag Muon + Single JLIP tags Total
(E7 = 90 GeV Hr > 150 GeV) (Er = 70 GeV)
W — pr+ 287 £ 0 0.02 4+ 0.01 0.15 4+ 0.07 0.17 £ 0.07
W — ev+ jj 320 £ 18 0.02 + 0.01 040 0.02 £ 0.01
W — tr+4ij 608 £ 44 0.15 £ 0.04 00 0,15 £ 0.04
Z — v+ i 1062 £ 21 0.38 &£ 0.14 0.03 £+ 0.03 0.41 £ 0.14
top ) 60 £ 1 0.71 £ 0.06 0.80 £ 0.09 1.51 £ 0.11
W/Z + bb 25 £ 1 0.66 £ 0.07 0.53 £ 0.11 1,19 £+ 0.13
total SM expected 2456 &+ 53 1.95 £ 0.17 1.52 £ 0.16 3.47 £ 0.24
# data events 25804 1 0 1
Signal (acceptance, %)
|_M.’Q = 200 GeVl a7+ 1(43.9) 5.8 £ 0.2 (6.9) 31+ 02(3.7) 8.8+ 0.2(106)
'g- - D(l} Rulu 11 Pl'e]ilmiul'u')' | | | | |
> N N .
@ 2— _\“x . __ Signal cross-section, L= 1M @ 95% CL lf LQ3
o ~— Data N =
E i - B ‘“‘ ;;‘._‘ ------- EIE,X[M‘»I oy + & _(0)]. B=1
2 {HHF LQ signal T — 8, %0 - G0+ &)1 8=(1-05°F ) . .
‘E == SM background 1 H?m = * also decays in t1:
2 - - mgq > 213 GeV
I || i \\ '.'T;.?_‘:-:,H; if not:
I 107 =+ Observed, MHT, 310p5" HHE“E l’l’g'?' > 219bGeV 1
i 1 C -> =
_ L -«-Observed , MUJET, 367pb" }*213 GeV [ ( Q V) ]
0 %ﬂu | C 1 | | T S
0 100 200 300 400 140 160 180 200 220 240
E,. GeV M, o, GeV 34




Compositeness

Lepton-quark compositeness
Excited leptons and quarks



N=]|

Lepton-Quark Compositeness

qr, = (ud)y effective lagrangian

L

g = &

(for e's: u<->e)

>
S 10° ——  Standard Model
gngw —— A =3 TeV Constructive Model
1 —— A =3 TeV Destructive Model
10"
10°
10°

10 III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

0 100

CERN 12/09/06

200

300

400

500

600 700 800 900
Invariant mass (GeV)

E. Kajfasz

{??LL (G e ) (Aryeren) + 0e(@o qu) (AR Ve itr)

+ nrc(UrYuur) (Ao i) + e (deyude) (o o)
+ nrelipy'ur)(firyutir) + Mrr(dey de) (ArYupie)|

interference
Term contact
i _ i (D) @
d.ﬁ-f dM A
Model e | Tre | Tor | MRL

LL= +1 0 () ]

BR= ] +1 0 ]

LR= 0 0 +1 ]

RL* ] 0 () +1

LL+RR)=[£L | L [ 0 [ 0O
LRTRL)=[ 0 | 0 [ £L [ =L
(LLLR)= [ £1]| 0 [FL] ©
RLRBRRE[ 0 [F1 [ 0 | =1
VVE 1 | £1 | £1 [ £1
AAE T1 | £1 | 7L [ 71

VV (LL+RR+4+RL+LR,
AA (LL-LR-RL+RR)
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ee channel

SELECTION:
- 2 electrons w/ pT > 25 GeV
- in fiducial region and
INget| < 1.1 for CC
1.5 < | Myt | < 2.4 for EC
- at least one electron
track matched

BACKGROUNDS:
- Z/DY ee production
-multijets

estimated from data
- y+jets

-1

270pb™ [ pgRunii Preliminary |
E 10 —  QCD+Z/DeB-Yan{Composileness) .1
2 i QCD + Z/Drell=Yan A =3 TeV
E 10°

10

s 1 | e T
10 Uhe,

estimated from multijets/y+jets ratio

No excess =>

95% CL limits on A

CERN 12/09/06

E. Kajfasz

Lepton-Quark Compositeness

100 200 300 400 500 600 700 800 900

M,., (GeV)
Model | AT(TeV) | A (TeV)

L 306 6.2
RR 4.3 5.0
LR 15 13
RL 3.8 5.8
LL+RR 4.1 7.9
LR+RL 5.0 6.0
T LR | 43 64
RLRR | 47 6.8
Y 19 01
AA 57 78
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Lepton-Quark Compositeness
T

-1
uu Channel 02 Run [l Preliminary 400pb DO Run Il Preliminary
5 90p > F
S of 3 o
SELECTION: B
- 2 muons w/ pT>15 GeV ™ £l e
- |nde‘r| <20 2 lmlé_
- Track quality cuts
) i [
- Cosmic ray cuts ) nE
- Isolation cuts i i
- M,,> 50 GeV H T
i
e e B TR R T T
cos(H] Diemon Invariant Mass | GeV)
BACKGROUNDS: Mol [ TV [ 3 (T
. 1. 0.
- Z/DY pu production | oR T 571
- 71~ and bb DY production IR 5.2 5.10
RL 5.31 517
LL+RR 5.05 9.05
No excess => LE+RL 6.45 6.12
o .. LL-LR 4.87 7.74
95% CL limits on A e T B —
VvV 0.88 951
CERN 12/09/06 E. Kajfasz AA 048 0.76 38



B,%)] Excited Leptons and Quarks

@ Have the same quantum numbers as known leptons or quarks.

@ Occur in compositeness models where the known fermions are
bound states of more fundamental particles which are bound
together by a new strong interaction (A = Compositeness scale)

@ model of Baur, Spira, & Zerwas, PRD 42, 815, (1990)

£ Vg We
q £
g .
f I
Four-fermion Contact Interactions Gauge mediated transitions

CERN 12/09/06 E. Kajfasz
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B2 Excited muons p*
I
CI production and EW decay BF CI/EW ftaken into account

2 1.07
0.81 Cl
0.61
0.41
SELECTION: i V-
Two isolated muons p; > 15 GeV 0 05 m/A L0
One isolated photon |n| < 1.1, E;> 27 GeV
/Mw>200 GeV (varies with p* mass hypothesis)
dimuon sample __uuysample
] My 7 po3sopy’ 3
= P ph Hy DO 380 pb
BACKGROUNDS: : DE'EEL
Mainly pp DY ZH -
with TSR/FSR y —iy
W incl.
Others: LI .m'tsi-:l.m . =400 GeV
fake v, dibosons (] Signal ™4 =y

CERN 12/09/06

E
m,. [GeV] 10



o [pb] * Bl — py)

|||||ITI'| ||||||IT| |||||rrl'| LA

10

CERN 12/09/06

Excited muons p*

T ||||I'IT| T |||||IT| URRRLL |

~ LEP Exclusion Region 190 GeV

[ =]

m, {GeV]

m, > 688 GeV for A = m.

Wie | . cut sM Signal eff.
GeV]| [GeV] expectation %]
100 200 0,170 £0.126 7.54+1.0
200 200 0170 +£0.126 1 125+1.5
300 250 0,041 £0023 1 12.1+£1.5
400 330 00160011 1 14.7+1.8
S00 440 0003 +£0001 1119415 NO excess =>
GO0 440 0003 +£0001 1144 4+1.8 5°/ C h l-‘-s
700 440 0003 +£0001 1136 £1.7 9 ° L m
=00 440 0003 +0001 | 14.5+£1.8
anan 440 0003 +0001 | 14.7+£1.8
1000 440 0002 +0001 | 144 £1.8
q 4.0 -
\ DQ 380 pb o DO 380 pb
oy, “asf _ .
%% [ PP— 1L
- Wiy
N m,> 618 GeV 3.0k
250
— A=1TeV 2'“:_
—— A=2 TeV -
e A=d TeV 1.5F excluded
—— Limit (95% CL) - at 95% CL
" T R L
|IIIIIIIIIIIIIIII|||||||IIIIIIIIIIIIIIIIIIIII
T Lo 105500 250 300 350 400 450 500 550 600

m, [GeV]
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resonant
production

5% Excited quarks ¢* -

SELECTION:

- Two isolated electrons: §=A/My
E+> 30, 25 GeV g q
In|<11or15<|n|<25 BACKGROUND:

- One jet: E;>206GeV, In| <25 - Main background by far:

-806GeV <M, <102 GeV SM Z+jet production

- Final selection using Mz;; and p+, - Instrumental backgrounds

(depends on M~ and T« [or' ) (fake electrons) very small

A0

5: Mee ++ D@, 370 pb :u MZjl D@, 370 pb' ‘

4:_ ' ] f . E‘Iiti 500 GeV
o + ol N, b
8 ,, M=
% [ E . J| o J&}—j‘i—m — > 400 GeV
I.I::i 2__ R w JrLi_.-. J.r"ﬂil w‘ L. -

: * 10 | .Jg.fujl'# i Y

1:_ + - i"a‘-rl!ﬁj [F{I%L b

i o - 10 Hm i ﬁl,g i!;:ill;.:: :

il Hl”..|....|....|....|....|[ KR

I TR TRRRINRTRA N L sl sisiel ok T
QU 50 &0 7O EEI Ei[l 1UEI 110 120 130 1 0 1|]|] 200 200 400 500 600 70O 200 900 1000

-



\y

B Excited ﬂuar‘ks 2*

Mg, (GeV) | Data Events Expected

(Mg . prz) optimized cut background
400[ 300 3] 328+2090
F - M=500GeV o 400 9 7508
BOE « sm background s e
200L 500 3 29408 No excess =>
: 600 | 1 | 1.6+06 95% CL limits
= *% 700 0 0.64 £ 0.06
S, 200F
& — )
150F ' D@, 370 pb ® o, (1)
3 1E 0 oy (1)
o0 - | o (50.7)
50F - . ooy (0.5 )
E,,,, i ?llll“‘i&:uu||||||||||||||| — | | = G'HE{%:DE']
% 100 zuu 300 400 500 600 700 80( ﬂ, i " )
MZH [G'E"‘a'.] 'IT il I:
¢ & 4
L a
- " Mg >510 GeV
10%F . forg=1
C v |
_III|IIII|IIII|III|IIII|IIII|IIII|III|IIII*III

300 350 400 450 500 550 600 650 700
CERN 12/09/06 M(q") [GeV] 43



Extra Gauge Bosons



'%//j

- Arises in SM extensions from the
presence of additional symmetry
groups
- Assumptions:
- no W, W' mixing
- SM coupling
- W' -> WZ channel supressed
-T'y = 4/3 my,./my, T,

SELECTION:
- 1 isolated track matched e
E;> 30 GeV and |n| < 1.1 (CC)
- MET > 30 GeV
-0.7<E{/MET <13
- if jetsw/ E;> 15 GeV
- Ad(e,j)< 2.5
- Ad(j,MET) < 2.5

CERN 12/09/06

Search for W' -> ev

o,
ol

i —— Signal m,, = 500 GeV

W= ev

[ ] QCD (from Data)
] W+—} TV

I Zy —ee
] E"f — TT

B WW incl.

] finel.

L1 WZ incl.

B 7 incl.

1| —— Data

Run:ll PI‘E|IH’iInaI’5]’

00-pb

DO

-
o

o
|

Eﬂ
]

[25)
L1

=
(=]

Events/ 2.00 [GeV]

i i

m'\ I

100 00 D0 600 700 Bﬂ'ﬂ

m; = (2E-*MET(1-A¢(e, MET))2 [GeV]

- my < 30 GeV

with loose e sample to normalize QCD
- 60 < m; < 140 GeV

overall normalization (900 pb-1)
- m; > 150 GeV

to look for W' signal

E. Kajfasz
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Search for W' -> ev

Process Events  Statistical error Systematical error

4 ()
Data 630
Sum Backgrounds 622,93 1701 8265 75.25
W ev 572,73 749 1142 TLI9
W= v 10.10 2.26 3.3 1.86
Z = ee 0.07 0.03 0.01 0.01
Z=Tr 111 0.08 0.32 018 =
WW,WZ, ZZ,tt (incl) 1547 1.08 2.7 27 @
QCD (from data) 23.46 200 0% 00 T
W’ = ev (500 GeV) 1032.16 245 16419 16400 =
W' = ev (600 GeV) 349.91 739 6142 6187 @
W' = ew (700 GeV) 131.02 293 3092 2093 X
W' = ev (800 GeV) 46.16 105 1&g 107 2
W' = ev (900 GeV) 16.64 0.39 6.86 6.06
W' = ev (1000 GeV) 6.56 0.16 3.04 2.95
W' = ev (1100 GeV) 3.01 0.07 1.76 1.36
W' = ev (1200 GeV) 1.l 0.04 0.78 0.58

CERN 12/09/06

E. Kaj. —--

No excess
seen ...

AL

— Theoretical Prediction
(incl. NNLO Corrections)

"= obs. Limit 95% CL

exp. Limit 95% CL

Excluded (Run 1)

9

illllillll T T 17T T T 1T T T 1T T T 17T Illli
500 600 700 800 900 1000 1100 1200

W’ mass [GeV]




Supersymmetry



E%L%} ; SUSY Particles and their SM partners differ in spin by 1/2

Quark g Sguark gr. 9
LepLton { Slepton .fhh-, F;_
Meutrino L Sneutrine
Photon -~ Photinag 7 4 Neutralinos
W-,Z-Boson W+, 2 Wino, Zine W+, Z X
Higgs H':':f H" Higgsino I:I1“ .FIE' 2x 2 Charginos
h, A - A v E
CGluon g Gluino g

The SUSY
menu

CERN 12/09/06 \

f More or less constrained MSSM, a la mSUGRA

- if mSUGRA: m; m,,, tan(B) A, sign(u)

- neutralino LSP

-> R-Parity Conserving processes R = (—1)**#+*
-> charginos/neutralinos
-> generic squarks and gluinos
-> stop/sbottom

-> R-Parity Violating processes: LSP unstable

-> MSSM Higgs bosons

Gauge mediated SUSY breaking

- gravitino LSP and neutralino NLSP
-> 2 photons + MET

Anomaly mediated SUSY breaking

-> long-lived charged particles

Split SUSY

-> long-lived gluino

48



[5©)"Trileptons” + MET

production

decay

ot
= H

'H_.’ +

E:l

! e
q VE}
1 ///
P |
L ] -
i %3 e
/J\ -
1 i

- low cross sections (x BR)

- soft leptons
- taus (at large tanp)

=il
X3

=> Need large integrated luminosity
=> Combine various final states

CERN 12/09/06

E. Kajfasz

Chargino-neutralino production

events / 2 Gelle

clean signature

=> Trilepton + MET

But Like Sign dileptons
particularly relevant for very
soft 3rd lepton (small y,-
slepton mass difference)

third lepton

next to leading lepton

leading lepton

P

k1 100
P, GeVic

next to leading LS lepton

leading LS lepton

an @ 100

P, GeVic



% | t't’//

SELECTION:
- Two isolated e's

- An isolated 3rd lepton or track (sensitive to 1's)

- Missing E+

eel + | MET

& Data
-Z—; ee
[z — tautau
Ew—enu
DY—:G@
B it 2 2t
Jww 21+ 2nu
[wz ai+nu
[Czz 410r21+ 20

[daco

D@ Runll Preliminary 1.1 fiy'

ee+l

pr > &5GeV, 12 GeV alectrons
large electron likelihood
electrons from primary vertex

(1) Preselection

at least one electron in the central calorimeter
#Z0 |« 350em

at least 1 Hit in the inner SMT for
likelihood tightened for |z0 |> 35cm

15 GeV = inv. mass < 60 GeV
Adle,e) < 2.0

(2) Anti Z/+° — ee

{3) Anti-Top anti tt: Hp < 80GeV

20 40 60 80O

pr > 4.0GeV
isolation Xpr < 1 GeV, Ei.. < 3 GeV

{4) Isolated Track

(5) E'r related Er = 22GeV
transverse mass (e4+Er) > 20GeV

Sig (Er) > 8.0

Data are well described at the

preselection stage

(6) Tr<BT Er = pr > 220GeV-

Cut Data  Sum BG  Z/4" —ee W—ev Z/y" —7tr WW/WZ W7, fakes
(1) Presel TIS6I8  113500L175  OGRS5L110  400=17  1020L18  83=0.43 TRt04 16037105
(2) Anti-Z 7450 18036280 11053451 207+12 9RT+11 26+0.33  2.01+£0.04 6698 L66
(3) Isolated Track 776 65018 981+8  7.86=+2.07 12+2 0.80+£0.02 0.70+0.03  347+13
(4) Er related 2 1074073 0.16+0.16  1.77+0.73 0324032  0.43+0.02 0.46+0.02 0482028
(5) TrxEr | o 0.76:0.67]  0.0£016 00059 0324032 01420011 025:0.01  0.00=0.09

2-4 signal evts expected
CERN 12/09/06

E. Kajfasz 50



%) LS up + MET

Start with: two isolated LS u's pT > 5 GeV

Data are well described at the

preselection stage

events [ 1 GeV™®

53 10

D0 Run Il preliminary, 0.9 fi'

13 i)

+ data
—-'Blg'l-ﬂ|
vz
e
Mz
W=
i
| [ ey
|2 T
-Ill'f.'—l-'.ﬂf
iy -
T
mutist

25 30
Sig(E,) (GeV'?)

cut QCD WZ L7 W — v Zfv" —wptpy™ Zjy" — v~
selection B 14787081 3.3+0.2 0. 70T ARET 4245 6.5+1.4
M, +,.5 € [25 — 65] GEV.,-"EQ{Q::I 34524232 0.6620.05 0.70=+=0.06 16=+3 4.241.0 1.7+0.4
o < 35 GeV /e (b) 34524232 0.5340.04 0.64+0.08 16+3 4.241.0 1.7+0.4

b
or =8 GeV/e (c) 4.9+1.5 0.4240.03 0.43==0.04  1.940.9 0.4=+0.2 0.209+0.14

i
pr =13 GeV/e (d) 25x1.1 0.41+£0.03 042004  1.940.9 0.4+0.2 0.11+0.11
M, +,+ € [12 —110] GE"V’I.-"EQ{B::I 1407 0.39+0.03 038004 1.940.9 0.4+0.2 0.11+0.11
ﬂ-f]"{Er,p';E} e [15 — 65] Ge‘v’fr:i{f} 0.9+0.5 0.32=0.02 032004 0.74+0.5 0.4=+0.2 0
Er =10 GeV (g) 0.5=0.3 0.30+0.02 0.27=0.03  0.7+0.5 0.3+0.2 0
Sig(Er) = 12 GeVi/2 (k) 0.19£0.159 0.19284+£0.015 016002  0.7+0.5 0.214+0.14 0
Er = p%ﬂ = 160 Ge‘v’zfc (i) 0,190,159 019440015 0160002 02402 0.21+0.14 0

W bb Zbb WW Ty, tt S1111 data

selection B 3.2+0.3 25402 014002  R24435 1.3+0.4 149224021 15234
;\-fgﬂ:#:': e [25 — 65] GeV/c*(a) 0.37=x0.06 2.3=0.3 013003 06203 0.2+0.3 3479232 3569
P < 35 GeV /e (b) 0.350.08 2.3+£0.3 0.13+0.03 0.64£0.3 0.55£0.17 34704232 3358

b
oy > 8 GeV/e (c) 0.09+0.03  0.21+0.07  0.026=0.009 0 0.23=0.07 8.09+1.8 10
p%i =13 GeV/je (d) 00840003 0214007 0.0262=0.009 0 0.150.05 6.5+1.4 6
M, 4,4 € [12 —110] Ge‘v’jcz{e} 0.07+£0.02  0.21+£007  0.023=£0.000 0 ] 4.0+1.2 2

1 _ _

Mr(Er,ph ) € [15 — 65] Ge‘v’fr:i{f} 0.06=+0.02 019007 0.013=0.006 0 ] 2.0+0.8 2
Er =10 GeV (g) 0.05£0.02 019007  0.006=0.003 0 0 2.3+0.7 1
Sig(Br) > 12 GeVi/? (k) 0.03£0.015  0.16+£0.06 00060003 0 ] 1.7+0.6 1
Er = p;g = 160 Ge‘v’zfc (i) 0.02+£0.014  0.16+0.06  0.006=0.003 0 0 1.1+0.4 1

1-4 signal evts
expected




“Tri IeE'l'ons" + MET

Analysis Lumin. | Background | Observed
channel (fb-1) predicted data
ee+track 1.1 0.761£0.67 0
purut/ ppe 09 | 1.1+0.4 1
eu+track 0.3 | 0.314+0.13 0
uu+track 0.3 | 1.75+0.57 2
et, +track 0.3 | 0.58+0.14 0
ut,+track 0.3 | 0.3610.13 1

heavy-squarks:

destructive t-channel contribution minimal
3|-max:

sleptons degenerate and m(sl) slightly
greater than m(y,%). Leptonic BR enhanced
large my:

at large slepton masses, W/Z exchange
dominant => small leptonic BR

CERN 12/09/06

olx,x;) X BR(3I) (pb)

0.1

m(y*) > 140 GeV 0

Results of the various channels
are combined, "weighted"
according to their sensitivity,

with overlaps taken into account.

| T T T "1- | T T T T | T T T T | T T T T | T T T T | T T T I_
B D@ Run Il Preliminary, 0.3-1.1 fB' 7
C £\ i g0 0 pan gl
C S%  MED=MOR=2MGL): MI>M(z) ]
B Ep%;‘_‘. tanfi=3, u=0, no slepton mixing
C %o %, —— Observed Limit
i * -+ Expected Limit -
:' ....................................... =
_h__ ..........
B I | 1 11 I | 1 11 J_ | | 1 1 | | | 1 1 1 1 1 JI_ 1 1 1 -
100 110 120 130 140 150 160

Chargino Mass (GeV)



e Generic sguar'ks & ﬂluinos

BACKGROUND:
- Instrumental

SIGNAL: strong production

* sq-sqbar and sq-sq (sq — qy)
=> at least 2 jets + missing E; (MET)
@ small m,

* 59-9l (9l — qay)
=> at least 3 jets + MET
@ intermediate m,

* gl-gl
=> at least 4 jets + MET
@ high m,

3 optimized analyses
where QCD
background reduced
to negligible level

CERN 12/09/06 E.

(QCD multijets with fake MET)

- (W—(missed lepton)+v) +jets
(also from ttbar)

- (Z - vv) +jets (irreducible)

SELECTION:

Preselection Cut

All Analyses

Bt > 10
Acoplanarity < 1657
|Vertex z pos.| < 60 cm
Selection Cut “dijet” "3-jets gluino”
1st jet B - > G0 > G0 = 60
2nd jet Ep”° = ol =40 > 40
ard jet Ey” - = 30 = 30
4th jet Er” - - = 20
Electron veto VEes Vs Vs
Muon veto VEes VEes Vs
Ao, jet:) > a0° > a0 RN
Ap(Hy, jeta) = 50° > 50° = 50°
Amin [ELJ'H amny jEt} = 40° - -
Hr > 275 = 350 > 225
Er > 175 = 100 > 75




Events / 5 GeV

Generic sguar'ks & gluinos

“gluino” analysis

107 | D@ Run II, 310 pb'
B I « Data
[ l B w/Z+jets, tt
19F fjl — Fitted QCD
i Rz {.iSUSY
3
10 3
0 250
E, (GeV)
Analysis Background Events
expected observed
> 2 jets 48+45 &
> 3 jets 3.9+1.5 4
> 4 jets 10.3+ 2.4 10

CERN 12/09/06

Squark Mass (GeV)

E. Kajfasz

Euu_l NI | | EI | | L | | L | L 1I_
- D@ Run i, 310 pb 7
5&0__ tﬂl’l|ﬁ=3, ﬁﬂ=ﬂ, |.J.-:|:| A
400 N
: E| De |l s no mEUGRA :
Bﬂ[] :_E| E| solution %
200 :
100L
LEP 142
n% B | | B N |
0 100 200 300 400 500 600

Gluino Mass (GeV)

Mg > 387 GeV/c? (when My~M,)
Mgy > 241 GeV/c? ; Mg, > 325 GeV/c?




o2 STOE

- stops pair produced (strong inter.)

n, 1 ~{
- if sneutrino light - 3 < i’ o
- ep + MET and pp + MET analyses v V

optimized for various (m(st) m(sv)) :
Sp= polelprl)MET e i & Ll combined py, Preliminary

% — m: ﬁfrrqwz&z d_'-l 10— 77
8 10 e I Alpgen'Pythia: thar - @ o : ; “
'!:g § H * Currm'f':.rm :?h:n-ﬁ-u 14u-:nu ; 1 00 {e ). 350 pb i
5 F DO Preliminary| 7 BOES T
a7 G ool o
= N :
- N 80w el
: S
I 70 =
107 g
: = 60 -
- 5
i o 50 £
. c
0 100 150 200 250 D 40l ]
S, [GeV] L‘Eri" 1 exc?med e

|
no excess seen ... 60 80 100 120 140 160 180 200
CERN 12/09/06 e Kaj Scalar top Mass [GeV/c’]



S Stop

SELECTION: SIGNAL:
- 2 jets - stops pair produced (strong inter.)
AiEch-Je* (loose” b-tag) - if stNLSP and x LSP f
T . m(st) < m, + my,, + m to>cxy, , 5
- optimization on jet py's, MET and (s1) <m, W T P
Ad(j,MET) for various (m(st),m,) 3 7 S+
_ BACKGROUND: 3
; 30:E _ﬂ ﬁfh':‘ Mainly W+jets and Z(vv)+jets X XL
e m(st) = 130 GeV Signa
S 25:— [ mgxt)=50GeV H;EDI
g 20@ _ PD!ZZIb.Ryn llr
- DO Run II Preliminary 3 re lmlnal‘}-l
15 : L=310pb"
10@ _
st -
| it
el | — Observed limit .
0 50 100 150 200 250 =2 - Expected limit !
Missing E | (GeV) I0E ] LEp 6=0 :
Total SM background  06.1 £ 8.3 £9.7 - oo '
20E|[_] LEP 6=56
Instrumental hﬂ{-kgmuml 33+ 1.6 ? [ ] DO Run! 1?’1 GeV
Total background p0.4+83+08 10;‘ [ ] CDF Runl v
Dala events selected o 0°50 60" 70 8090 100 110120 130 140
Reference signal 390+ 20448 ‘6 ' :




ES Sbottom

SELECTION:

-2 or 3 jets (=1 jet b-tagged)
- MET

- veto on isolated leptons/tracks

SIGNAL:
- sbottoms pair produced (strong inter.)
W _ y LSP and B(sb->x+b) = 100%

- angle between jets and MET 7 \\\
- optimization on jet py's, MET BACKGROUND: v
for various (m(sb),m,) , e .
Mainly Z(vv)+jets, W(tv)+jets, and top
> 25r D@ Run Il Preliminary
8 : DS@F ; | I 1 1 1 1 1 1 1 I.r_ll I 1 1 I 1 I ]
2 20F (b) vy g | —obseqved D@ Run II
=~ C .Wr\'DE mmmm E'X'DEI: TED' .-": |_ = 3,1 I: pb-1
2] - [ J
S 150 m(sh) = 140 GeV | |2 in 100
Lﬁ r m(x) =80 GeV WWIWZIZZ % | ‘|:|_EP
B .We\-ﬂ Y s=208 GEVJ(’_ 222 Gev
10f o = i o - "
: WUﬁ D - ‘l-r
50 Wz ,E B 5 7]
: CICIC] S}’SIQWGUCS :_u | ]
i L
-':-‘: 50 CIDE Bun |
200 250 300 -
Er (GeV) = e
(mg,mgo ) in GeV (180,90 (215,0) i i
CL: By [GeV] G0 R0 :
C2: jet 1 pr [GeV] 70 100 o
C2: jet 2 pr [GeV] 40 50 |
data ? U 0 | Ll L1 L1 L L1 |§ L
SM 85.9+03 3.240.2 0 50 100 150 200
signal 0.4+0.3 4.6+ 0.1 Sbottom Mass (GeV) 57




B©) R-Pari‘rx Violation

. . ]_ f— ' p— 1 "
ble t . | |
p:zzlergofee:\rfr\;; ' pVRp o 5 LijEff T /lf;fk LIQJfo T 5 A ijk Uf D J Dﬁ'
\ _J

\ _J

R— (_1)3(3—L3+25 . Y~ v
i]:\?jrinclleﬁ lepton number difficult at
violation hadron collider

assume only one RPV coupling # O at a time

LLE couplings A;y

At pp collider:

- RPC pair production, e.g. xx~, x%°. x*x:°, "
with (cascade) decays to LSP's €9 ;,i

- followed by RPV decay Xi K w
a) Ay > O(10°%): prompt decay e

phenomenology independant of coupling
b) ik < O(10-2): long-lived particule,
decay inside detector

CERN 12/09/06 E. Kajfasz 58



. Y " .
e RPV: “large” LLE coupling A;;,
e b
Mot | Moz | Mss = X, _—
set value 0.01 0.01 0.003 TS Ve
upper limit | 0.5 0.085 |0.005 => 4 charged leptons A
(only 3 required) 121 e
channel data bck and missing-E ~
observed expected Mx;[GeV]
core/n 0 0.9:0.4 , 150 200 250 300
.‘8_. DO, 360 pb'1 —— Oyo (SUSY)
HW‘H/ e 0 0.4+0.1 = T expected limits
Tee o) 1.3+1.8 g —— L, Observed
o —e— A,,, Observed
§ D9  w+jet OS data 5 1 NsWW —— A133 Observed
= B2 -1 o 1 NN
‘5103‘ [ Ju+jet LS data e
T L 12 - pup, W— pv '
— Signal 10 ] _
102 NG S ——
|my=1TeV
0 01 02 03 04 05 06 07 08 09 oltanp =5, A =0, u>0
= QLB 00 80 160 150 140 160

NN 7-ID validated with Z—11

E. Kajt

MRS [GeV.



B2 Small LLE couEIing: Iong lived

D@ search motivated by 3 dimuon events in the NuTeV experiment
Production and decay model: SUSY RPV with a small A;,,

F 1+
T . - T X1 -0 /
Ep soak = 3 GaV \ | : :

iy A1

-.-. . _ . N !f_ = . 14
%" I;'. .f."f By ? . | .
J I \ .'I: ) \

!

Look for displaced dimuon vertices (5-20 cm)

= Calibrate with K,.—nrn decays
ey
DO AN _ 10° DG Run Il Preliminary
/| ' 2 108 - NuTeV 99% Exclusion
simulation . . < 407 ¢
T 10" E
2 10° Convert NuTeV
O data . Igi : G afT 3[)8@66\/)
< - o)
0.8+16 bg. & 107] (pp at 1.96 TeV)
3 110; ¥ DO 95% Exclusion (Preliminary)
¥ qf
& 10
%10’2 PERETIT MR TTTT RN TTTT MR ARTTTT AR TTTT A RTTTT M RTTTT | il unl ul |

10°10°10%10°10210" 1 10 10% 10° 10° 10°
CERN 12/09/06 lifetime (10° s) 60



production

SELECTION:

2 isolated muons
pt>15, p>8 GeV

at least 2 jets, p>15 GeV

RECONSTRUCT:

m(x;,°) leading u + 2

el

du->p — 1334 H

dd > 7, — Xiar

m(sw) 2p + ail jet =5

No signal observed => 2

Exclusion for mass = 300 £ <10
and coupling derived <8
R i — X1 <
150 | &4

i B D@, 0.38 fb~?
E LEP <2

S et A Tl I T A A s o e A O e 8 G 8 W i o 1
0)"" 50 100 150 200 250

Mass(x1) [GeV]

<18
<16
<14
<12

Exeluded slepton mass range

Coupling strength

m(l) < 210 GeV
m(l) < 340 GeV
m(l) < 363 GeV

for )\!21]_ E 0.04
for )'-.'rzll :_} 0.06
for )".'rzll E 0,10

Limit o(pp — 1) xBR(z = X 1) [pb]

Mass(l) [GeV]

RPV: LQD Coupling ;“'ijk

Because of QCD multijets and to be
able to reconstruct the neutralino and
smuon masses we want at least 2 muons
in the final state => 3 channels:
du->a — xJu = qq' Y
13,3,4 — lloqq' q'..

X5 — pa1ai

all channels combined

tan F =5, p <0

1040

150

200

250 300 350
Mass(x7) [GeV]

Exclusion contour for a given A3,



gravitino

[HO) GMSB: 2 y + MET  nsp-y
i ‘ __

SELECTION: quark €.g.. s
- 2 central photons (|n| < 1.1), E; > 25 GeV Zory y'mm"*
- MET > 45 GeV
- if j@TS, A(])(J, MET) <25 antiquark
BACKGROUND: effective scale of SU8Y seakcantiquark i
Essentially instrumental _ _
: . M =2 N =
- QCD with real photons or jets " " SPS8 'm(y.°) > 120 GeV
mis-identified as photons tanf=15 u>0 m(y*) > 220 GeV
- W(ev)+y, W(ev)+j with e j !
zgmﬂ 760/pb D@ Run IT Preliminary = -H--""‘-«., 31/ 760 pb"'
-+ s yydata » 2D GeV R e e
10° — total BG IHJE 3 g
@  BG with true MET ey
10 E 760/pb DO limit LO
T 4 events T I S S RS
. 100 o o 120 o 0
2.1+£0.7 L e T
107 % F[| bkg E 180 200 m(f,*} 2920 [GeV]
107 T E0 a% 00 120 140 160 ~70 75 80 85 90 9

95
Missing E_, GeV A [TeV]



'%/m}

Expected in some AMSB SELECTION: S
models with small y* - x,° Y- 7o
mass difference o B
Pair produced => would - py> 15 GeV 5o
appear in DG as slowly- - Ad(u,u) > 1.0 ?zujﬂj
moving "muons” §
=> Make use of the time BACKGROUND: ="

information of the muon

"Stable” lightest chargino

Stable = escapes the detector before decaylng -

D& Run Il Preliminary

qﬂllllllllI|IIII|IIII|IIII|IIII|IIII|IIII|IIII

Tom

I................. I I
-4 -2 o 2 4 6 ) 8 10 12 14
Significance Product

muons w/ mismeasured time
estimated from data Z->p

system scintillators

D& Run Il Preliminary

imi 10~ -1
- DY Run Il Preliminary = L = 390 pb
= - — b
%1500: C ,
& 1400 =) B 85% CL Cross Sedion Limit
@ r =
L1200 — 1E === NLO Cross Seclion Preciction
= —— Data muons T — o
1000 =~ [
S L N, 100 GeV staus "'?.E -
800[— - 300 GeV staus T
C T 107 = S
600— & E @
C o — = T,
400 _— = e
: |':- b B u ‘H"-n.
=oE- £ ] | wre @ m(y?)>1746eV T
0_ | I 1:|I':l|'-4 i '..‘ .| | I (s -. jih_---j-ll:‘nl_:}.:!':::: AT A I 1: E & l "'-..‘_-"h
0 4 6 8 10 12 14 = -
o speed Sl |‘||f|cance | T T T ST TN NN TN NN TN . 8 MO TN AN NN TN MO TN SN MO NN SN M. NN
For a 150 GeV chargino: 50 100 150 200 250 300

/
0 data for 0.69+0.05 bkg (pVoy |

Gaugino-like Chargino Mass (GeV)



B2

S’rogeed 2Iuinos

In "Split-SUSY", squarks are very-heavy => long-lived gluinos. Such gluinos form
R-hadrons which may stop in the D@ calorimeter. After a while, they decay into

e.g. a gluon + y,° (g-gbar-x;° also possible).

Run 164170 Evt 62966279 Sat Feb 4 15:06:30 2006

Triggers:

1 MET M em
™ icp
M HaD
" CH
195
_ ET
f (GeV)
360
= T
180 z °
phi dh‘rt 7
- STy
- . -1 eta
Bins: 46 : -2
Mean: 4.02 3
Rms: 6.78 0 47 MET et: 194.7
Min: 0.327
Max: 34.4
SELECTION:

look for a randomly oriented monojet
in empty event (diffractive trigger)
- Central Jet in [n|<0.9

- 90 GeV < E <900 GeV

- Ah and Ag of jet > 0.08 (wide jet)

10

107E

1 1 |

D@ Preliminary (L=350pb™)

— Background

___ Signal (m G=4DCI GeV, xs=0.62pb)
= Data

M
LR

100 200 300

Excludes gluino
masses
up to 300 GeV

E. Kajfasz

400 500 600

Jet energy (GeV)

(A. Arvanitaki et al., arXiv:hep-ph/0506242)

BACKGROUND:
beam and cosmic
muons, estimated
in data.

for sg -> g + y,°
Jll".fg =E— EE— JIIJESP

95% C.L. Cross-section Limit (pb)

EIPITS TIPS IR APUPIPINS IPETETOPE AP | VIPENE AT looso by

D@ Preliminary (L=350pb™)
-o- Expected Limit
== Observed Limit

m(y,")=
200 GeV

100

150 200 250 300

I 1
350 400 450 500 550 600
Gluino Mass (GeV)
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5©) Higgs bosons in MSSM

- 2 complex Higgs doublets: H, (H,)
couple to up- (down-) type fermions

- 8 Degrees of Freedom minus
W+/-, ZO0 longitud. polar. states
= 5 scalars predicted: h,H,A H*,H-
- At tree-level, 2 independent params:
m, and tanf = <H >/<H >
- 5 more params from rad. corrections
Mg, sy (mass scale of SUSY particles)
X, = A; - U cosP (stop mixing)
M, (gaugino mass term)
1] (Higgs mass parameter)
Mgino (comes in via loops)

m, mX-scenario:
maximal m,(tanB) for fixed m,, Mg sy
nho-mixing scenario:
no mixing in scalar top sector
CERN 12/09/06 E. Kajfasz

At high tanf:

- Coupling of h/H/A (=D°) with
‘down’-type quark (e.g. bottom)
quark and leptons enhanced over
the SM by a factor tanp

- A is almost degenerate with h/H
o(A) = o(h/H), T(A) = I'(h/H)
Br(A->bb) = Br(h/H->bb) ~ 90%
Br(A/h/H->1*1") ~ 10%

To search for ©°:
®%(b)->bbb(b) and ®° X -> 1*1-X




b

b

Start from large multijet
trigger sample

Require at least 3 jets w/
displaced secondary vertex

Form invariant mass of two
leading b- jets, look for a bump

Shape and normalization of bkg
determined from double-tagged

data
x10?
>4
o f Data
ol —  Totai bkgd.
Tt == Heavy flavor
S U T Mis-tag
%2 - - Other bkgd.
> 4F T
wle 4™ o
: == ':--I. = L1 1 |-‘ | ----- 1 e =
0 100 200 30 400 500

CERN 12/09/06

Di-jet mass (GeV)

) < Search for b(b)¢°(->bb)

— 3 b-tags
I DO
% 60:_ - Data
o |
o —  Total bkgd.
T 40| --m,= 120 GeV
o |
dd
d:) L
S 20
o
I : .-t'l-.-.-'-.":'-:-.l--..-.. PR IR /e o
0 100 200 300 400 500
Di-jet mass (GeV)
260 pb-!
100 MSSM Higgs bosons DO
805— % bbo(— bb), y
B0~ oooto
@.60-_ 8 X O _//
s [ 8"
=40 = 1 No mixing
X [ Max. mixin
20:‘ % \_/Kg
80 100 120 140
m, (GeV)
U = - 2006eV
E. Kajfasz 67
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SHE Higgs bosons in the MSSM

E,

Model dependence on previous slide ...

Higher order corrections can be significant ...  u=-200 GeV
m,me better than no-mix

=> 1 m
fousgjr:zﬁwpi’uk;xgrceoclj I(l)irr‘\s O 2 My A, = -0.21
. Piing T2 po-mix: A, = -0.10
20xg 0
Ap = - Mgt tan 3 x f{m] My HIQH—ﬁ At p tan 3 x I{m.fl,_ mi,. 1,
coupling enhanced for A, <0 & u<0
13{"_ LI L 13"}_ |||||||||||||
1205_ m,"*, Tevatron: bbo, §-> bb _i 12‘}2_
110_ —_— 1 =-1000 GaY __ 110 &
1{'{': — 1 =-500 GeV E
1] — 11 =-200 GeV 3 Lol
a0k — = +200 GeV 3 EHII--
= ?{l: . =l g
8 F c
£ 3 70F m, Ul 3
5']”—"’//’_/‘: —_— =300 3
41}_ _-———: &0 —_— =200 -
o EI: —u-=20 much more stable
= = 1=+500 . o
: bb¢(->bb) 1w i w.r.t.variation of u
10 =
-I L1 1 I Ll 1 | I L1 E Elﬂ IIIIIII I IIIIIII I 1
90 100 110 120 130 140 150 90 100 110 120 130 140 150 180 170 1E{I 194] 200
M, [GeV] M, [GeV]

CERN 12/09/06 [M. Carena, S. Heinemeyer, C. Wagner, G. W. '05] 68



50

q T
b
I
b = <
b
o T

Combination of three channels:

e+Ty, , H+T, , e+t

Hadronic taus (t,) identified with NN

E' .'
IH

\/.2 Ev Eelv (1 — cos Ad)
— ET . EEIII."E§

Mg/ = \[2 pif* B (1 cos Ag)

M,,¢'" < 20 GeV
M+t < 10 GeV

to reduce W+jets bkg

Hy< 70 GeV
to reduce 1t bkg

CERN 12/09/06

Events [ 10 GeV

Search for ¢°(->11)

Analysis ETh LTH e
Data 454 575 41
QCD 199+ 26 62+ 7 21+ 04
Zi~v* — 717 203+ 26 492 4+ 53 3£ 5
A" — ee, up 10+ 1 5+ 1 0.6+ 0.1
W — er, pr, Toe 14+ 2 14+ 2 0.3+ 0.2
Di-boson 0.5+ 0.1 31+03 1.0+ 0.1
tt 0.4+ 0.1 12+02 0.06 + 0.02
Total expected 427+ 55 ST6+ B2 44+ 5
“Efficiency T 1.8+ 04 R6+ 0.5 13+ 05

“visible" mass

"Jllf"'"'ﬁ - "'/[;PTi + -PTz + PTJE
——

T =

-
=

L. : LETEJ!E;ID:I
4-vec of visible t's decay prod.

I 1 1 I IDI LIL] I LI I I | E 1':'2 EI LI I LI I '|1 LI B | I alt; 1 I LI
DE‘ 325 b ¢ Data D@ 325 ph” M9 .
T T 5E|EEIIEIF‘| [ ©-w (130 GEU} g T, SelectiEn [ o (130 GeV) ]

Bz 4 Wzt 7
[]aco e E wE []aco 3
BWv.Zseew 1 = F V.- 3
Di-boson E i Il Di-boson
1F
1w
40 100 130 200 230 1] bl 100 130 200 230

M\'is [GEW

M, [GeV]



[5®) search for ¢°(->17)

Number of observed events consistent with
background => limits at 95% CL
Estimated using M, distribution for
subdivided samples:

- 3 types of 1's

- M2/t < 6 GeV et 6 < M2/t < 20 GeV

i o 100

§ =
a0 - BD
0E 70
60 : 60
50 F B D@ u<0 - 50
“ Moo 5 ®
0 D@ 260325pb' __pgreuse - 20
20 CDF 310 pb CDF trp<0 3 20
10 COF >0 ‘0

g0 100 120 140 160 180 200 100

M, [GeV]

o(pp — )X BR(® — 17) [ph]

140

LA L L I L

DO 325 ph! === observed limit
expected limit

I £ 1o band 1
* 20 band

mnm COF obs. limit 5

CDF exp. limit

1 1 I 1 1 1 1
250 30

M, [GeV]

b(b)$°(->bb)

moswa | 00
D@ ps0 |

— D@ trp<d
e D 1T >0 _
CDF 1t p<d 3
CDF 11 p>0 3

160 180 200
M, [GeV] 20



95% C.L. Cross Section Limit (pb)

Look for: t(->pv, v )}*1,
Hadronic tau (1,
identified with NN

At least 1 b-jet (JLIP)

In| < 2.5 and E; > 15 GeV

No excess seen ...

even though B(o->bb)/B(¢->t1) ~ 9
same sensitivity almost achieved

1001

801

=t Obsenved (bbb channel, 260 ph)

60k

10-

W0-

U-I\II\IIIIIIIII\\IIIIIIIII\I\

90 100 110 120

CERIN 1£/UY/U0O

- 2“ TTTT
DORunll Prellmlnary
wadnn Expected (but channel, 286 pb)
100
—&— (Observed (bt channel, 265 pbh
===~ Expected (bbb channel, 260 pb”
pected ( po°) 80

LEP 2

A

Search for b(b)¢°(->11)

______________

Type 1 Type 2 Type 3
Signal Accept. (%) 0.15 =+ 0.03 0.87 £0.11 0.30 = 0.04
Expected Signal 0.6+ 0.1 3.5 +0.5 1.2+0.2
QCD 0.62 £+ 0.22 0.51 £0.14 L.45 £0.18
£ 4jet 0.34 + 0.09 1.6+0.3 0.35 = 0.10
tt (di-l) 0.18 £ 0.03 0.50 £0.11 0.007 = 0.0013
tt (I+jet) 0 0.008 £ 0.008 0.15 +0.04
W4ii (.005 £ 0.005 0.05 £ 0.02 0.40 =0.14
W tee 0.003 £ 0.002 0 0.003 = 0.003
W+bb 0 0 0.016 = 0.010
WW 0 0.010 £ 0.002 _0.0013 = 0.0004
Total Background 1.2+02 26+0.3 2502
Observed 0 1 2
ey 120
c [
o L
100+
sor .
=] T — Evpectad 288 pi (sl 60— —— — Expacted 238 pi ' [}
— Espectad 288 it (=) Expectudl 786 pl" (W0}

B e w2 ey et
B cotserved s 28 2y gt

=== Clsarvad sl 280 b ) @=0

0 90

100

110

120 130 140 130

M, [GeV]

a0

100

110

LEP 2 (u<0)

- Otbcsaiwied (BT 288 gl Y 2
- Obsearweed [bLT 258 gb ) =

== == Obearved [bib 250 gb ) =

120 130 140 150

M, [GeV]



&

g,

0 Higgs bosons in the MSSM

In the process of combining the differents channels:
bbb(b) b(b)tt and 1t

g
b
More input to consider in the long term :3>J’<
b
g

D@ Run Il Preliminary

b

b

300 |
Integral 1168 events
¥2 I ndf 0.7579

Constant 226.3 £ 42.2
Mean §1.02 +2.23

Sigma  10.73+2.09 At the limit set by h-> 1t for
. | m,=140 GeV, expect about 30

o e events from h->bb in Z->bb
analysis ©

250 ‘
200 ‘
150 ‘
100 ‘

50 F

-850 F

-mné—lﬂl N

1 1 I 1 1 1 1 I 1 1 1 1 I
200 250 300
Mgy (5]
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Extra dimensions



% Extra Dimensions: LED Model

n extra dims and SM fermions live on a D3-brane

Large Extra Dimensions (LED) Arkani-Hamed,Dimopoulos,Dvali Phys Lett B429 (98)
- My ~ 1019GeV
- n >= 2 compact and flat - M, : string/fundamental scale
M2, ~ R" M,)"2 => Mg can be lowered to TeV scale
- gravitons propagate in the bulk => Kaluza-Klein tower 6K

- can't resolve successive modes
(0.01eV:n=2; 1MeV:n=3; 100MeV:n=6)

=> expect:
- virtual exchange of graviton KK modes
- real graviton emission

CERN 12/09/06 E. Kajfasz 74



% LED: Virtual Graviton Exchange

: V/Z iem of 2 g
dilepton channel SMW \/ < %ib‘ <
Ay f Ty f '53’9 f

—hl

T R T

diphoton channel 1

- 2
G = Osm * NeOint * Me"Okk
@ Effect of ED parameterized by a single variable: mng=F/ Ms*

@ different formalisms have different definitions of Mg:

o Hewett: F=2\A/t with A = £ 1
e GRW: F=1
o HLZ: F=log(Ms2/s) [n=2]: F=2/(n-2) [n>2]



% diEIM Lflrge Exfr-a. Dimensions:

@ diEM = combine ee and yy diEM Mass Spectrum

e 2 EM objects, E; > 25 GeV
with track isolation

o overall ID efficiency: 85 + 1 %
@ for M em > 350 GeV:
N = 9.7 (1.6 QCD), N, = 8
@ Systematics: ~ 12%

D@ Run Il Preliminary

cc-cc+ccec 200pb-!

Events/10 GeV

| JiEM cos6” Spectum | D@y Run Il Preliminary

SO0 LA L L L B =

o} ta

oo 1 AT 4 : QD D-Y+ diEM Mass, GeV

zm-_ H i

Evenis/0.02
+
g

: ] direct yy+
wf  CC-CC+CCEC i - QCD

0
0 0.1 02 0.3 04 0.5 06 0.7 08 09 1

coso*

CC: Im|<1.1  EC:15<|n|<2.4
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'%//j

| SM Prediction

E10%.
> 10
10+

1-
107,
1072

400
diEM Mass, gﬁ,

ED Signal

diEM

DG Run Il Preliminary

Large Extra Dimensions:

Virtual GraviTon R —

400 600
diEM Mass, GeV

Data |

200pb™!

QCD Background

Data agree with SM =>

Miem VS|cos8™| distrib.
used in 2D Binned Likelihood
=> Limits on 1

- alone

- combined with Run I
=> 95% CL limits on M (TeV)
Most stringent constraints
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£10° £10°
a1 il on LED for n > 2 to date
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Hewett HLZ TeV, 95% CL
GRW (  @95% CL)
A= +1 A=-—1 n=2 n=23 n=4 n=25 n=6 n=7y
Run Il 1.22 1.10 1.56 | 1.61 | 1.36 | 1.23 1.14 | 1.08
Run 1+l | 1-28 1.16 1.43 J 1.67 | 1.70 | 1.43 | 1.29 1.20 1.14
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« 2uswithPy>15 GeV
isolated, |n|<2.0

(0]
o cosmic veto
0 MMM >bH0 GeV
+ for M, > 300 GeV:

Nex, = 6.4 and N, = 5
«  Systematics: ~ 13%
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SM + ED terms (n,=3.0 TeV™)

M, vs|cos6*| distr. used
in 2D Binned Likelihood
=> Set limits onng

=>95% CL limits on
M (TeV)
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GRW [5] HLZ |6 Hewett |7]
n=2 n=3 n=4 n=5 n=6 n=T7 | A=+1/-1

109 J 1.000 1.29 1.09 0.98 0.91 0.86 | 0.97/0.95
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E%Lf@ Extra Dimensions: RS Model

@ Warped Extra Dimension (RS) Randull, Sundrum Phys Rev Lett 83 (99)

o ED of size R, highly curved, compactified on S;/Z, orbifold: y = R¢.
o Zero mode graviton 6© localized at the Planck-brane (y = 0)
o SM fields localized on TeV-brane (y = Rn) /
o metric: ds2 = e-2kR¢ n,,dx*dx’ - R2d¢? _
k: curvature scale -
for kR ~ 11-12, A = My e Rt~ TeV il
el
o consistency => 0.01 < k/M, <0.1 'ﬂnu:# ------ O —
o Gravitons propagate in the bulk => r i y
KK tower 6 of modes of mass m, = x ke kR~ et ﬁ_ﬁtﬁ“
(x,: 15t Bessel func. zeros i.e. 3.83, 7.02, 10.1 V
=> well separated modes
o model characterized by mass m; and coupling k/M,_
o => Look for first araviton resonance
R S .
L DHR PRD 63 2001 | e WE —— k/Mp =01
= [ —— k/Mg =001
E 10 /

do/dM {pb/tGeV)
I

-2

10

T I 05 ] o S s I P o O i B Oy s i N e O s 5 A 10 Sk G
200 300 400 500 600 YOO 8OO 900 100D
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@fi}) diEM RS Extra Dimension i

SELECTION:
-2 isolated EM clusters
Inl < 1.1 (CC)
E; > 25 GeV
no track match equired (=> ee, vy)

=
S101 | D@ Run Il Preliminary, 1.115' |
s QCD —— data
E“’s [] instrumeral background
%109_- — total hackground
L] .
E 1 D-Y+ direct yy+ QCD

3 3 |

100 200 300 400 500 600 700 800 SO 1000
Invariant Mass (GeV)

- QCD (instrumental) shape estimated from
data sample with EM obj. imcomp. with
electromagnetic showers

- MC and QCD relative contrib. fitted to data
in region 60 < M_, < 140 GeV

compare spectra for M_, > 140 GeV
agreement => ...
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B2 Conclusions and Outlook

@ So far, no convincing hint of physics BSM at DO

@ But, substantially improved limits ...
. and we are still hopeful for discoveries ©

@ Results presented were obtained with up to 1.1 fb-!
@ analyses being updated to full available luminosity

@ In the works:

LED in monojets + MET

LED, Z', RS in ee, pu

Squarks and gluinos

Stop in ty,S topottom in by

Leptoquarks

ex'::l'l':d e* e o o S?ay tuned e o o
RPV sneutrino in ep

update and combine MSSM neutral Higgs analyses
SUSY H+ -> v

Non Standard H -> 1t

+

@ More integrated luminosity is on its way with an improved detector...
design goal of 8 fb-! likely to be achieved ...
=> Even more exciting years ahead
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