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Searches for New Phenomena

The Standard Model is great, but leaves questions
New physics necessary to increase our understanding.

New phenomena are our clearest window into new physics:
SUSY, leptoquarks, string theory, GUTs, mass,...

At Tevatron:
annihilation — pair production

(exotic YY)
idl of Upgraded detectors
| 1ntermed1at§: propagator Higher luminosity
. = (exotic X') Higher energy
Mf:ff]‘”d x #% Preliminary results (through summer 2003)
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* +
Large Extra Dimensions q’g> G, < :
Why is My >> My, ? > bS t

X
. . A He §\°°$
Possible solution: . 6\@0
large extra dimensions O At the Tevatron (pp):
gravitons appear as
Gravitons are able to propagate in contributions tQ di-lepton/
all dimensions photon production
Extra dimensions compactified
2 nex ra +2 nex ra

(R, <1 mm) Mp =M= X R
Current constraints require n,,,,>1

Mg = fundamental Planck scale
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SM Prediction | D@ Run Il Preliminary Data

LED: ee and vy

210 210’ 4 '
Search e"¢” and yy channels e 101 Sl

1 11
0.8 ;
0.6 10 4

10"

for excess events — large (o]

invariant mass w
and cosO*

0 200 400 gpp
diEM Mass, GeV

ED Signal

Run 168521 Event 3579842 Sat Jul 5 14:50:41 2003

210’} 210’
w10 E 10°
w1o w1p
1 08 ! 08
10 0.6, 10’ 0.6
10‘25‘ 200 00924§ 10-20 20 o Dn"-qg;b
JIEM Mass, ooy OIEM Mass. Goy’ -
Luminosity = 129 pb™
180 ‘@'0
. > 0
Select events with >2 Mg > 1.28 Te\( (?5 70 CL)
electrons(photons) with E;> 20 GeV Run 2 Preliminary
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| Invariant Mass |

D@ Run Il Preliminary

LED: up

3 F -
2 10 3 —E=__ Standard Model Background
g - SM+ED terms ( 1 =1.0 TeV )
First analysis of LED in upatpp g “F il e
10 ;—
Luminosity = 100 pb! :
1 E
jcoste) [ invariant Mass | 10" b
DS Run Il Preliminary E §
§1u=§ 10'2 P I A

4] 100 200 300 400 500 600

700 800 =
Diu Invar. Mass(GeV)

Eve
i
=1
..
T

Select events with >2 muons
with P> 15 GeV
and MlLtlLl > 50 GeV

10

M > 880 GeV (95% CL)

Q
0 010203 04 05 06 07 Q8 08 0 100 200 300 400 500 GO0 70O 800

|Cos(8 )| Dip Invar. Mass(GeV)

Run 2 Preliminary
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Z': up and ee

We can use the same dimuon
sample to search for

heavy Z-like F==="==1
resonances

Events 24 GeV

a 100 200 =00 400 S00 600 OO 9S00

Dip Invar. Mass{(GeVW)

No evidence: Set limits
M(Z>) > 610 GeV

also in Z’—ee
M(Z’)> 719 GeV
Run 2 Preliminary
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pr [GeV)

¢ (radlans)

i DG Run Il Preliminary |
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Leptoquarks Included 1n many SM extensions:

enlarged gauge structure, compositeness, more

LQx I Carry lepton & baryon number

Fractional EM charge
InoVN

Assume: intra-generational coupling only

(e.g. I8t generation LQ (LQ1) — eq, v.q,
2nd generation LQ (LQ2) — pq, v,q) ﬁ=BF (li(I)

At Tevatron: q.8 LQ Search for excess
g of events
g2 LQ or

pair production

M(q) spectrum
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Nevents/25GeV

- - o0 . DI -1
1st Generation LQ in eejj ~ Luminosity =135 pb

0
. 0.
Require: E g
@ DORun2, M _>231GeV
2 electrons e DO Run2 and DO Runt1, M _>253GeV
w/ E (e)>25 GeV 2 ¥ DO Run2 and DD+CDF Runi, M _>262GaV
T g === NLO Theory
>2 jets @
w/ E(jets)>20 GeV @“ R S S
Q & % = i
veto Z—ee i
S.>375 GeV - |
= . -
12~ : ¥ | -
10:_ 4 Dala
C Tolal Bkg 308
m — Z/DY Bkg — ]
|- i T Top Bl -
o) L --- LQmass=220GaV il ba o Mol L I
il JE 200 210 220 230 240 250 260 270 280
- ‘ Scalar Leptoquark Mass [GeV]
-
- >
2 Data: 0 events M(LQ1) > 231 GeV
:Too T 4005604”500 Bkgd 09:|:025 fOI’ B—l

St [GeV]
S, =EY +E? +E! +EZ
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1st Generation LQ in evjj  Luminosity =121 pb

Require:

1 electron w/ E(e) > 35 GeV

>2 jets w/ Ef(jet) > 25 GeV
missing E; > 30 GeV

ST,,> 330 GeV

M;®'> 110 GeV

10

10'1 1y

ST12 = EtEM + MET + Etj1 +Etj2 for MET > 30 GeV

—— Total

« Data sample

Bkg

100 200 300 400 500 600 700

Feb. 2004

800 900 1000

ST, =E% +E_ +E! +EI

Cross Section*BR [pb]

10"

O I 0 0 <O 1
180 200 220
Scalar Leptoquark Mass [GeV]

Data: 3 events Bkgd: 4.19+1.0 events

M(LQ1) > 156 GeV

for =0.5
Run 2 Preliminary
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LQ1 Combined Limit
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D& Run Il Preliminary
3_. —&— Data

[:] SM Background
B M(LQ,) = 200 GeV

2nd Generation LQ in pujj

Entries / 20 GeV

. . . -1
Require: Luminosity = 104 pb _
2 muons W/ ET(“)>15 GeV > ] DZ Run Il Preliminary| 1_ Jj.
if(Jetig/I]STg:2>25 eV g 3_ ggﬁ%ﬁ?”&:”éw 08166 200 300 400
S >“2,ng G V _3 2_— Reconstructed M( pj) [GeV]
e = 1 555 S 27 5352
ry 2.5 DZ Run Il Preliminary EE
et ) B =BRLQ—uj)=10 | [
© 2— NLO cross section 0 'n il Il [
1 Y& Error Bard 0 100 200 300 400 500 600
i -.=:=:=:=. | O cross section _' ~
1_5_: —&— 95% C.L. upper limit, f=1 Data: 1 eVel’lt ) >
. Bkgd: 1.59+0.49 T
. M(LQ2) > 186 GeV
; v-. o~ for B:l R
130 160 180 200 220 Run 2 Preliminary S

M(LQ,) [GeV]
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GMSB in yy + Missing Energy  Luminosity = 128 pb™
Gauge mediated SUSY breaking with NLSP X (1)

Require:
2 photons w/ E(y)>20 GeV
missing E>35 GeV
remove events with likely
mis-measured jets or electrons

-
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QI| I IIIIIII| I IIIIIII| I IIIIIII| 17

=y

6 [pb] ‘,
10 = D& Run Il Preliminary
- Mp =2 A 4
gs[;:s i R g
h>0 Missing E(GeV)
tE Data: 0 events Bkgd: 1.38+0.30
i Cl ey i L 1
Th . 40 50 .l-ii.:] | 7:@ HutTﬁ%ew M(ZO) > 80 GCV
- |3|5| - |4|UI - '4|5' - '5|0' n '5|5' n .5|U. - |6|5| | Run 2 Prehmlnary

A[TeV]
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Summary

= Lots of interesting preliminary results
= QOther analyses available on D@ website

= First publications this spring Stay Tuned!

Topic Prelim. Run2 |RunsI+ 2

LED : eeand yy |M>1.28 TeV >1.37 TeV

LED : up M:>880 GeV

Z':up M(Z)>610 GeV

Z' . ee M(Z")>719 GeV

LQ1 : eejj M(LQ1)>231 GeV | >253 GeV

LQ1 : evjj M(LQ1)>156 GeV

LQ2 : upjj M(LQ2)>186 GeV

GMSB : vy + MET | M(x,)>80 GeV
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