Searches for New Phenomena

Beate Heinemann, University of Liverpool

Introduction

Supersymmetry:
" Squarks and Gluinos
® Charginos and Neutralinos
" Indirect search: B.—~uu

High-Mass Phenomena:
[ | Z'
" Large Extra Dimensions

Summary and Outlook




Parallel Session Talks

Many new results presented at ICHEP (session 12)

Tevatron:
" A. Lath: New Phenomena
" E. Kajfasz: Large Extra Dimensions

" A. Meyer: SUSY Related plenaries:
HERA: Higgs: D. Denisov
" A. Schoening: New Phenomena Future: R. Barbieri

" C. Niebuhr: Lepton-Flavour Violation
® C. Nguyen: SUSY

LEP:
= J. Devivie: SUSY Focus on post-LEP results:
" S. Ask: Large Extra Dimensions Mostly Tevatron Run IT and
" G. Giacomelli: New Phenomena  the first HERA Run IT
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Beyond the Standard Model
Why not the Standard Model?

" Hierarchy problem: m,<«my = new physics at TeV scale
" Most Dark Matter in our universe unaccounted for
® No unification of forces ..+ many more

What is beyond the Standard Model?

" Supersymmetry (SUSY):
rather complex (>100 parameters)

Extra Dimensions

Techni- and Topcolor

Little Higgs

Extended Gauge groups or compositeness:
Z', excited fermions, leptoquarks, ...

New particles heavy
=Direct production at
high energy colliders
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Tevatron Run IT

® Upgrade completed in 2001
“ Accelerator:

Js(TeV) | At(ns) | L(cm2 s1)
RunI (1.8 3500 |2.5x103
Run IT | 1.96 396 |1.0x1032

= ERecycler ™/

L

“ Experiments CDF and DO: -
p ' g ;

" New tracking systems R RS

" New RO electronics+trigger

" Many other substantial new
components and upgrades

" Data taking efficiency>85%

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool 4
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SUSY Particles
Particles R=1 R=(-1)3B++2s  GParticles R=-1

e u T leptons | Sleptons €
. V.  neutrinos! sneutrinos V.,

U C quarks squarks U S=0
d s b d Z||b

W H el MSSM

72 OHA

F I e T

S=1/2

G

gauge |j
S=1 £ particles |:| g=1/2

MSSM has 124 parameters: r SUSY is a
M,,M,, M;, Gaugino masses, Sfermion masses broken
tanp, pn, m, Higgs(ino) mass/mixing

A A. A, (+45 RPV) symmetry
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SUSY Particles

Particles R=1 R=(-1)38++2s  SParticles R=-1

=BT |‘ R conserved, mSUGRA Xol LSP and stable
Vo WV, V. helltfRNGS T =MEUTTmoS ™ 7
s=1/2 uoco quarks $=0
- MSSM
v Zﬂ 0 .-'h'.:
) gauge
S=1 J particles S=1/2
G
MSSM has 124 parameters: r SUSY is a
M,,M,, M;, Gaugino masses, Sfermion masses broken
tanf, p, m, Higgs(ino) mass/mixing
A.A. A, (+45 RPV) LG
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SUSY Particles

Particles R=1 R=(-1)38++2s  SParticles R=-1

=BT |‘ R conserved, mSUGRA X(’l LSP and stable
Vo Yo Vo nellfMMOST =nedaumos v
‘ R conserved, GMSB: G LSP and stable ‘ S=0
WL MSSM
v Zﬂ 0 ﬂ.:
) gauge
S=1 g particles S=1/2
G
MSSM has 124 parameters: ¥ SUSY is a
M,,M,, M;, Gaugino masses, Sfermion masses broken
tanp, u, m, Higgs(ino) mass/mixing
A A, A, (+45 RPV) S

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool 10



SUSY Particles

Particles R=1 R=(-1)38++2s  SParticles R=-1

=BT |‘ R conserved, mSUGRA X(’l LSP and stable
Vo Vi Vo nelllMMaST ereatmos T
‘ R conserved, GMSB: G LSP and stable ‘ S=0
WE L MSSM
R violated: LSP unstable
) gauge
S=1 g particles S=1/2
G
MSSM has 124 parameters: ¥ SUSY is a
M,,M,, M;, Gaugino masses, Sfermion masses broken
tanp, u, m, Higgs(ino) mass/mixing
A A, A, (+45 RPV) S
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Generic Squarks and Gluinos

SignaTur'e: qq—qQy l||":l"'-L| > r QCD D@ Run Il Preliminary
o >
2 jots and B, 2] o,
" 3P,et> 275 GeV s | i Signal
" =t5175 GeV e

Observe: 4, Expect: 2.7+1.0

1E ot pi
mSugra {1 . m P‘\ e
9 50 100 150 200 250 300 350 400
" Fix: my=25 6V, tanp=3, A;=0,u<0 . MIEHEE}T; (GeV)
" Exclude: m(q/g) < 292/333 GeV L E ;;"
EtE/ |
] ] %;1 = ,ff Fifi ALEPH
Improves Run I limits: =
" Include more data :

I 00.

“ Scan parameter space i)
[0 200 300 400 500 600
ICHEP '04, 20.08.2004 B. Heinemann, University of Liy gluino mass (GeV/c) 12




Bottom Squarks

High tanp scenario:
" Sbottom could be light
This analysis:
® Gluino rather light: 200-300 GeV
= BR(§—>Eb)~IOO% assumed
Spectacular signature:
" 4 b-quarks +%
Require b-jets and ﬁ(,r>80 GeV

Inclusive Double B-Tagged Events

CDF Run Il Preliminary, ‘156pb'1

-
(=]
M

- CDF Data
QCD-multijet

B Top
W/Z+jets,Diboson

Expect:2.6+0.7
Observe: 4

T
_+_

B-Tagged Events / 15 GeV

a

0 50 100 150 200 250

ICHEP '04, 20.08.2004 Missing Ey [GeV]

280—: BR(G— b 6)=100% CDF Run Il Freliminary

1 mil=60 Gev i
260 mig =500 Gevie

Shottom mass [ GeV/ef]
2
]
o]

180 {exel. single tag)

160

140]

9 20_5 COF Run | excludsd
100

180 200 220 240 260 280
Gluino mass [ GeV/e?]
Exclude new parameter
space in gluino vs.
sbottom mass plane
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Stop Quarks

Model: 10 ?. ............................. 3
| [ ]

% CDF Run 2 Preliminary
any charged massive particle (e.g. £ = Observed| ]
stop, stau) with long lifetime: "quasi- 5 F v . [JPredicted| 5
stable” £ ; :
" Assume: fragments like b-quark 0 F * E
SignaTur'e 1 ILdr=53pb1 T
" Use Time-Of-Flight Detector: E ............................... 3
0 05 1 15 2 25 3
RTOF 2140Cm Minimum A;.- (ns) AtTOF
Resolution: 100ps 5 oo g SR Run2pretiminary [ grosapn
" Heavy particle=> vecc ep\ o
@ 35 A -~ Cross section limit (Stop embedded in jet) —;
- AJI‘TOF :TTmck_Teven‘r =2-3ns § 30 : 3
25 f \ 3
> . v A _i
Result for Ator >2.5 ns z N ;
" expect 2.9+3.2, observe 7 0 7
O—<1O_ZOpb at m:loo GeV 07680 %0 i160 10 120 130 140 15;-0
M(T)>97-107 GeV @ 95%C.L. LEP: 95 Gev | m(stop)

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool 14



HERA I: "Isolated Leptons”

T Observed/expected events
Ej e e HL:T ZEUS:T
fi""ﬁ 'w~-__\___T"'u'l'-llll'llllﬂ-.. P
& N IH' P50 19/14 4 36/32.5
T & Isllnl. Lepton, P,/
e P %25 GeV |11/34 |7/57
HERA Run I ("’120 pb-l): NB: t channel also analysed but
inconclusive

" H1 saw excess at high PX
" ZEUS does not confirm

Check with independent

sample: first 45 pb-! of
See also talk by A. Schoening HERA Run IT datal

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool



HERA IT: "Isolated Leptons”

Observed/expected events

-~ I_;—-"". P
Ej O e HL:T HLII | ZEUS:I
9, - "W~._x___h':-.ulrilm, P,
Pl W P50 19/14 4 36/32.5
/% Ir.llnl. Lepton, P!
ST P25 eV | 11/3.4 7/5.7

HERA Run I (~120 pb-!):

" H1 saw excess at high PX

" ZEUS does not confirm
New data (45 pb-!):

" Not conclusive: need morel!

See M. Klein for HERA Run II
ICHEP '04, 20.08.2004

10°

ch for 1+PT"* events at HERA { 163 pb )

| Signal

+

® H1 Data (prelim.) Np.,=27

1 AllSM N, =195 28

0 10 20 30 40 50 60 70 80
F':f (GeV) e andpu channels

B. Heinemann, University of Liverpool
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HERA: RPV stop

RPV SUSY: m(b)«m(t)

" production of single; > /<

HERA: need \'{3,>0.01

" Could explain "isolated IepTon

excess (see earlier) 3§ 7,

8

Analyses ” 4
~yY ~yY 4_

" H1l: m(b)<xm(t) 2]
3 modes: juvv, jevv, jjjv >

180 200 220 240 260 280
M. [GeV]

u channel consistent
with e and j channels
at 1% level -> limit

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool
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HERA: RPV stop

RPV SUSY:

" production of single t

HERA: need \'{3,>0.01

" Could explain "isolated IepTon

121

excess (see earlier) 2 i metoms
8”8
Analyses

" H1: m(b)m(?)
3 modes: Juw Je\/\/ Jigv

" ZEUS: m(’r)<m(b)

6
4
2
.
2

180 200 220 240

260 280

M, [GeV]

2 modes: ejjj, vjJj

u channel consistent
with e and j channel
at 1% level -> limit

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool

Jjets +e"

3 lZElS{p 1)9900 ep |
[ Pre-selection level

100 150 200 250 300
M, (GeV)

Scan mass of
€]j] system
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m(b)m(t) a m(b)>m()

o +
o 1 ZEUS {prel.) 98-00 &'p
e . Vb emonGev, M, - M, =20 Gey 1
M =110 GeV, My=1 TeV ]
0.3 | | | |
1
10
0.6 <€ ,0. <12
400 GeV = p = 1000 GeV
i M, = 1000 GeV ]
Hl tanﬁ= 10
M, = 100 GeV
2 120 140 160 180 200 220 24m
10 '

180 200 220 240 260 280 M, GeV)
3 MAGVT 5 L 20.3: m()>210-230 GeV
N131=0.3: m(1)>260-280 GeV  _m(¥)<200 GeV: N'j3<10-2

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool 19



mSUGRA inspired
" Neutralino LSP
" 3 leptons + E,r

R-parity violation: A;;,>0

X
" Neutralino decay into leptons x LY i iﬂ' [
LV
" 4 |leptons + E ; v TN
I |

GMSB inspired:
" Gravitino LSP
® Here: Neutralino (NLSP)->Gy
" 2 photons +E,r + X

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool 20



3 lep’rons +E‘r

Invariant Mass jt*

. w10°
Chﬂ”enge- £ [ D@RunllPreliminary  pyaco
LEW“g Z':'.-",f: s LI

" oxBR IOW (<O5 pb) ma{\ - ﬁ::ﬁﬁh

o, EEtt

-
A .
102 - SLISY signal

" Backgrounds large e
+++++H+++
Al

Selection
" 21 (I=e,n) + isolated track or utus m

100 120 140 160

] Slgnlflcanfﬁ/ D@ Run Il Prellmlnar;smw[awl
T s O,

| . E %.'E'.;réll Wy

Topological cuts AR oux
n| We— el X

selection background observed i L0 Foint 1

eel 0.7+0.5 1

eul 0.3+0.3 0

uul 1.8+0.4 1 ’_WL

wEuE 0.1+0.06 1 10 2@'““ 30 40 50

3rd track (GEV)'C)

ICHEP '04, 20.08.2004 Pt 21



MSUGRA: 3-lepton result

Combined result: g 22
= GxBR<0.3-0.4 pb 9 -
Theory comparison X o
" mSugra: m(y:)>97 GeV % 1.2
tanp=3, A,=0, w0 © u;
MOE)EMO0,)¥2M(0) 8

" Heavy squarks: m(y)>111 GeV 04
Reduce destructive
interference

® Large my:

Sleptons heavy
Very difficult

Will extend sensitivity to mSUGRA
beyond LEP with just 25% more data:

/5% more already on tape!
1CHEP '04, 20.08.2004

0.2}
o

B. Heinemann, University of Liverpool

DQ Run Il Preliminary

Search for i, ;20—} 3I+X: Limit on ¢ x BR(3l)
M) = M) = 2:(;,); M(slepton) = M{zy)

L=147-249 pb-’

tanf=3
A,=0
>0

95 100 105 110 115 120 125 130
M(y;) [GeV]

Also, new limits for
RPV decay of %9 :
m(x*,)>183 (160) GeV
for App1 (Mpp) for u<O

22



Assume Y is NLSP:

" Decay to G+y

= G light M~O(1 keV) -
" Inspired by CDF eeyy+)ﬁ .
event: now ruled out by LEP

GMSB: yy+E,

DO (CDF) Inclusive search:

" 2 photons: E;> 20 (13) GeV

= E.> 40 (45) GeV

CDF Run [l Preliminary (202 pb'1)
’ v 1 v I " I v i

% ALEPH DELPHI L3 OPAL > T
& L0 e'e’ — ¥y — GGy [\}] 103 -
= 130<1s<209 GeV L) « Data
ek o0 | [0 QCD & fake photon]
% | £ 10%; [J SM yy production -2
A § [ ey background ]
. k w 10¢ Ej>13GeY, | <10
{7 Excluded at95% C.L. 1k .
1 :
00 00 400 00 10'1 =
GeV/e
'10-2 E L 1 h :_l_i_l—l P
0 20 40 60 80 101
Missing E; (GeV)
) a—
D& R el
- ' 4 M, =1
M, =24
1

ICHEP '04, 20.08.2004

Exp. Obs. | M(x") L
DO |25:05 >1926eV | E
CDF |0.3:0.1 >168 GeV | [

B. Heinemann, University of Liverpool
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Indirect Search: B ->uu

[ | . (Dedes et al., hep-ph/0207026)
BR(B§>MM)'

a) Mp=150, Ag=0, u>0, my=175 GeV

" SM: 3.5 x 109 (6. Buchalla, A. Buras Nucl. *
Phys. B398, 285)

" SUSY: «tan®p (6. Kane et al., hep-
ph/0310042)

= Selection:

" 2 muons, displaced vertex
" Topological cuts

Trileptons: 2fb-!

130 1a0 =40 2o 300 250 400

g g
E 8

Mif.-‘g [GeV]

A5 = _

= & +3ED®@ Preliminary _ .
30000 — ; Signal region

= = 1.6
25000 ;— - 1.4 Side Band 1 ) Side Band 2

- 1.2

= 1

Events10 MaV

100080

H#ofevents /5 M
L oo == -
o O

5000

——"""46 48 5 52 54 56 58 6 62
' invariant (1L 1) Mass [GeV/c|

Massipn) [Gev]

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool 24



Indirect Search: B ->uu

BR(BS—>MM):

" SM: 3.5 x 109 (6. Buchalla, A. Buras Nucl.

Phys. B398, 285)

" SUSY: «tan®p (6. Kane et al., hep-

ph/0310042)
Selection:

" 2 muons, displaced vertex

" Topological cuts

Trileptons: 2fb-!

World’s best limit!

DO (prel.) |CDF
expected 3.7+11 1.1:0.3
observed 4 1
BR@90% C.L. |<3.8x10-7 |<5.8X107

ICHEP '04, 20.08.2004

(Dedes et al., hep-ph/0207026)
&) Mg=150, 49=0, £>0, my-175 GeV

L&)

100 1ab =200 250 300 250 400
Mif.-‘g [GeV]

CDF&DO (M. Herndon):

" BR(B,->uu)k2.7X107
More b-physics results fomorrow:
D. Lucchesi

B. Heinemann, University of Liverpool 25






High Mass Dileptons and Diphotons

Standard Model high mass production:

q * (._] A/
q I q—"YVV |

New physics at high mass:

Resonance sighature: Tail enhancement:

“ Spin-1: Z " Large Extra Dimensions:

" Spin-2: Randall-Sundrum Arkani-Hamed, Dimopoulos,
(RS) Graviton Dvali (ADD)

® Spin-0: Higgs " Contact interaction

27



Neutral Spin-1 Bosons: Z’

. -1
. CDF Run II Preliminary (200 pb )

“ 2 high-Pt electrons, muons, taus o

" Data agree with BG (Drell-Yan) ) oD

“ Interpret in Z' models: §‘° —
" E6-models: ¢, m,y, I %10

" SM-like couplings (toy model) !

100 200 300 400 500
ngh Mass 1t SearCh Dielectron Mass (GeV/c 2)

(4] - =
© [ CDF Run 2 Preliminary 195 pb a 3100 !
2 20t Wz a3 F D@ Run Il Preliminary
S [ other Backgrounds ‘E 10° g
n a F
L O B [ ] Data
; 15_ g t%j 10° —_— SM Monte Carlo
e B = = -
= - =N -] o
g I EE o) 10
m 10} a & -
s|e 1
5__ l 107
i Ll i
| . | Y 102 L R PR S B
0 i — 0 200 _ 400 _ 600 800
0 20 40 60 80 100 120 140 160 180 200 Dimuon Invariant Mass (GeV)

Mysinie (GeV/e )

ICHcer U4, LU.U0.LUU+4 D. ricuiciianlil, Uluvc:rsi'[V of LiVCI‘pOOl



Neutral Spin-1 Bosons L

95% C.L. Limits for SM-
like Z' (in GeV):

ee uu T
CDF [>750|>735 |>395
DO [>780|>680 -

Best limits to date!

CDF Run 2 195 pb-1
Preliminary
Z'—11

95% CL
upper limit

c-B(Z'—-11) (pb)

1F sequential 2'
cross section

100 200 300 400 500 600
mz (GeV)

-—
Qe
N

o(Z '—>ee) x AIc(Z—)ee)
o

-—
e
E-Y

:9: L o.BR(Z' — pu) limit (95% C.L.)
— 102 L —— o.BR(Z,' — up) (LOx1.3)
= — o.BR{Z, — up) (LOx1.3)
T a.BR(Z,' — up) (LOx1.3)
o.BR(Z,' — un) (LOx1.3)
N 10 E
g R
om L
2 E6 models |
1¢F E
107 L
107 F CDF: MM

T \HIIIW T T TTTTIT

\""’"\

DO: ee

HHH‘ T \\HHW

T

SM-like

200 300 400 500 600 700 800
Z ' Mass, GeV

| CDF Run |l Preliminary (200 pb'1)

Z' Mass (GeV/ ¢ %)

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool

200 300 400 500 600 700 800
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Extra Dimensions

Attempt to solve hierarchy problem by introducing extra
dimensions at TeV scale KK

ADD-model:
n ED's large: 100um-1fm
M2, ~ RN M2 (n=2-7)
Kaluza-Klein-tower of Gravitons =continuum
Interfere with SM diagrams: A=+1 (Hewett)
Randall Sundrum:
" Gravity propagates in single curved ED
" ED small 1/My=10% m SEuess Spectim] D@ Run Il Preliminary
" Large spacing between KK-excitations
= resolve
Signatures at Tevatron:

" Virtual exchange: ;
2 leptons, photons, W's, Z's, efc. 10

0 100 200 300 400 500 600 700 800 900

BR(G->y7)=2xBR(G-l) M(ee,yy)/GeV

Events/10 GeV




Large Extra Dimensions: ADD

DO SM Prediction | D@ Run |l Preliminary | Data |

" 2D analysis: Mass vs cos(6*) s,

" spin-2 particle expected at y
mass and low cos(6*) |

U _200 400 go0 0 L?
diEM Mass, Gev

, 00U so0
ﬂIEM MaSE. Gev

ED Signal | QCD Background |

Nice competition between 2
Tevatron, LEP and HERA! 2 [

1ﬂ€. i et 1 10 {?

Lower limit on M (Hewett): «

1 SESFreiiry D'.
200 400 ggp O

DO CDF |LEP |H1 |ZEUS
eetyy | |ee |ee |eq |eq DO0: most stringent
r=+1 [1.28 |0.97]0.96 |1.20 |0.82 [0.78 | direct lower limit
on M >1.28 TeV

A=-111.16 [0.95/0.99 11.09|0.78 |0.79

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool 31



Randall-Sundrum Graviton

CDF Run Il Preliminary, 345 pb
—— Data, E=15GeV, |n|<1.04
Total Background

345 pb'!

10°L

Analysis: 2
" DO: combined ee and vy

" CDF: separate ee, uu and |
Y [ ﬂk\'

Data consistent with .
background A [

Relevant parameters:

s
=1
ba
m

-y
=
T T

Entries/5 GeV/c?

-

miy7) (GeV! ::E]

D@ Run Il Preliminary

= Coupling: k/My o e

" Mass of 1st KK-mode m: o Lo e :

World's best limit: m: : j
" M>785 GeV for k/M;=0.1 :E:: « * :

e SNSTURSREURURIPRRSRER |

Maes (GeV)

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool 32



Summary and Outlook

“ Tevatron Run IT has many new
results
" Machine and experiments running great!
" Often already world's best constraints
" Have got 2x more data on tapel!
" Anticipate 1.5-2 fb-! by 2007 and
4.4-8.6 fb! by 2009

“ HERA has 15t Run II results
“ Unfortunately not found anything yet v

" We are well on our way to finding
new physics if mother nature gives it -
to us!

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool 33



Thanks!!!

® ICHEP organisers

“ P. Allport, R. Barbieri, P. Booth, F.
Bedeschi, G. Belletini, V. Buescher, J.
Devevie, R. Erbacher, J.-F. Grivaz, T.
Kamon, Y.-K. Kim, M. Klein, E. Kajfasz, §
G. Landsberg, A. Lath, T. Liss, G.
Manca, A. Meyer, H. Montgomery, J.
Qian, T. Pratt, A. Schoening, R.
Wallny, M. Witherell, R. Yoshida, i1 ™
FNAL and DESY Beams Divisions, CDF g s
DO, H1 and ZEUS

r' i

e |

ICHEP '04, 20.08.2004 B. Heinemann, University of Liverpool 34






10 =17~ FY'04 Integrated Luminosity
_— ) 0 '.-' Ma | ,
B L }, 7 design
= = E N
> = i Measured
= o . .
7- El=]
2 L P 4‘,{ luminosity
E 6- s
o o
3 5 e f‘:ﬁ o".‘
- ..u-"""F/ : base
2 .4 11/23/03 1/18/04 3/14/04
©
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CDF: COT Aging Problem Solved!

+ Gaseous tracking chamber COT: wire aging problem seen in 2003-2004

* hydrocarbon residue detected on sense wires where gain had been falling
+ addition of air (probably the oxygen) reverses the aging

+ Chamber gains back go pre-aged status

* Voltages reduced on inner superlayers from February to May 2004

Width Relative To SLB vs Date - SL1:4 e SL1/5L8
———— = SL2/SLE
e + SLaSLs NEW WIRE AGED WIRE ~ REVERSE AGED
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CDF: B-tagging and tracking

i SecVix B-taqqing Efficiency ( tt Events ) |

07
g - CDF Run Il Preliminary
g6 m]etl <1.0
.
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TS Challenging at hadr'on tt Control Sample, Tau Signature
CO I l |der'S: "GEU: 60 CDF Run 2 Preliminary 195 pb™
uzj B Z-tr

[ Other Backgrounds

T signals established by CDF & sl
DO: W->tv, Z->tt

® 1- and 3-prong seen 201
Result for m,>120 GeV: L. o
0 1 2 3 4 5 6 7
" Observe: 4 events Track Multiplicity

" Expect: 2.8+0.5
M(Z')>395 GeV

Ruled out by ee and uu channel
for SM Z' => explore other

CDF Run 2 195 pb-1
Preliminary
Z'>11

c.B(Z'—>11) (pb)

95% CL
upper limit

models with enhanced © T orose secton
. 100 200 300 400 500 600
COUpIIHgS mz (GeV)
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HERA I: Isolated Leptons

Electron Muon TauP™el- W contrib.

ﬁ((?i_p) — 118 pb~! obs./exp. obs./exp. obs./exp. eyt (1)
Full sample 11/115415 8/2.94 4-0.51 5/5.81 +-1.36 2 75(15)%
P& > 25 GeV 5/176+029 | 6/1.68+030 | 0/0.5340.10 || ~ 85(50)%
P:j:{ > 40 GeV 3/0.66 =013 3/0.64 +0.14 0/0.22 40.05 ~ 90(55)%
Electron Muon Tau W contrib.

ﬁ((?ip) — 130 pb~! obs./exp. obs./exp. obs./exp. eji (T)
Full sample 24 /20.6 £3.2 12/11.9 +=06 3/04 4012 ~ 17(48)%
Pj:{ > 25 GeV 2294046 5/2.75 +0.21 2/0.240.05 7~ 50(50)%
Pj:? > 40 GeV 0/0.94 £0.11 0/0.95+£0.12 1/0.07 £0.02 ~ 60(70)%
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Model:

RPV Neutralino Decay

® R-parity conserving production => 1’—/ I fe‘f—/ I

two heutralinos

. : . . I- v
" R-parity violating decay into leptons
" One RPV couplings non-0: A5, , Ay Obs. | Exp.
. . eel (I=e, 0) 0.5:0.4
Final state: 4 leptons % (Fe.p)
- uul (I=e,u) 2 0.6+1.9-0.6
eee, eey, upe, Uu _
2 1.4] LT Ogusy (My=250 GeV) .o ISy
= 3r‘d |€p'|'0n P1.>3 Gev E”_E "-.‘_ 95% CL up.limit (Bayes) | = Ry2i. M, = 250 GeV, tarB =5
— = ‘ \ D@ Runll preliminary | o5 St TR
® Largest Background: bb £+ - 3y
, 8 053 S A0 121~
Interpret: : L M2 N Freseneiime
" M,=250 GeV, tanp=5 0e] Lmmn———
T T TR T R Ty T e me e e e g

m(}*,) >160 Ge?/d-‘ \ m(x*,) >183 GeV
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Dirac Maghetic Monopole

TOE
*Bends in the wrong plane (= high pt) & & Monopole
*Large ionization in scint (>500 Mips!)—____ . 6@"&@0@ Segment
*Large dE/dx in drift chamber (.\gq“’\* o cot
3 <O &.s{\fl&
r— 10 E . . 0(1\ VS
2 - CDF Run Il Preliminary R &
2 o
— 10 ¢ :
CC) - Drell Yan cross section
§ 10 ? sensitivity COT
1
a : M, hovole > 350 GeV/e] Beam
.07l ¥ 95% CL Limit
O -
> - B=14T y4
10 — —_—
10 S VI TOF
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