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eIntroduction : Seaches for SUSY at colliders
*The experiments at Tevatron and HERA
eSeachesfor SUSY (R-parity conserved)
«Squark and Gluino
«Sbottom
*Chargino and Neutralino
«Seachesfor SUSY (R-parity violation)
*R-parity Violation via LLE Coupling
*Resonant Slepton Production
*Resonant Squark Production
*Bosonic Decays of Stop

Summary
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SUper SY mmetry

J

*Postulates symmetry between bosons and fermions Particle
*Every SM particle has a SUSY partner (spin differ by %2) 'L

4
259

*-\.

—~

ev,ud,..(spin¥y) U €yv,u,d,...(spin0)

yW*,Z°% g,...(spin 1) U )71(?2,3,4,sz y J...(spin %)

*Bre&s down therigid classficaion :

matter « fermions forces - bosons Supersymmetric
"'shadow" particles
*New quantum number : R-parity = (-1)38+-+25 T L 2 e e
60 x4+ electromagnetic force —

e Particles: R=1, SParticles: R=-1
 Can unify gauge couplings
e Can incorporate gravity (SUperGRAVvity) ! .
May have a @ndidate for dark matter

cea: weak force

g+ strong force

* SUSY isnot an exad symmetry

* The SM particles and its SUSY partners o A O T O L
have same quantum #, except that their ot 108 AplE qpie o

masses are diff erent Q (GeV)
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L ook for SUSY at Colliders

s SUSY and Background Cross-Sections

g Wy At Colliders:

th'
1-u: o »Can produce SUSY particlesdiredly
0" : L

i — e Controll ed environment v.s. indirect
0% seach from low energy experiments
10
1u“i S  Production rates for SUSY isvery
to’| == small compare to ather SM processes
109,
0%, —— » Chall enge for experimentalists :

a vV T squarks
" ¢ 8 ordersof e
" ' magnitude
=l smptons HOW TO LOOK FOR THEM !

11:I|

bt L ow production rates, require high
(@ Tevatron) luminosity

*Nedal high detection efficiency

 Suppressbackground
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Phenomenology of SUSY (R-parity)

*Expected SUSY signatures at colliders depend on assumption make éout the theory

R-parity is conserved : Superpotential of general MSSM with

*SUSY particles are pair produced R-parity violation term :

Lightest SUSY Particle (LSP) stable We, :)‘ijkLi L. E, .|_)‘ijk|_i Q.D, +)‘iiji D.D,
«If neutral 0 dark matter candidate — S

» Escgpe detedion [J misgng transverse /L/
energy (Ft) N -

Y

R-parity not conserved :

* SUSY particle can be singly produced
[1 Larger production rate

*LSPdecasto SM particles, no dark

matter candidate Resonant production of SUSY viaKp
Final states: A N A7

*Not al have large missng ener
OF GWA/Shave Targe MISSng eneray Expt | LEP | HERA | Tevatron
* More jets/leptons
Tevatron

* Assume only one of the coupling isnon
zero, to prevent rapid proton decay
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Phenomenology of SUSY (M odels)

*MSIM has > 100 parameters! [1 Difficult to make prediction
«Some models make some asumption about SUSY breging
*To reduce # parameters
*Thus make the theory more predictable
*Therefore PREDICTION depends on WHAT models used

«Common models used by collider experiments :

MSUGRA GM SB

«SUSY mediated by gravity «SYUSY mediated by gauge fields

L SPmost likely is: X1 LSP: G

e M g ~ M;(-g 32|\/|)710 * Phenomenology mostly determined by

the NLSP (depton or neutralino)

*Thesemodels allow different colliding experiments to
have acommon bench mark to compare reaults
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The Experiments
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Booster
. Ebeam=980 GeV

e

¢
‘ gp Tevatron

.
L -"-
- -

- — — -

-

Main Injector

- s

In operation since 1985, major upgrade completed in 2000
Tevatron: Run |l began March 2001, has since delivered ~0.65 fb
Design peak instantaneous luminosity ~ 2 E32 cm?st (has achieved 132 1)
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The Tevatron Experiments

Multipurpose detedors:: ,
*Heavy-flavor tagging through
Eledron, muon, tau identification displaced vertices and soft leptons

Jet and missng energy measurement

muonsystem :
W Cd or] meter Forward Mini-drift Forward Scintillator
\\. . chambers Central Scintillator
—=a\{ e — T b :
_-“;.;””A‘ NORT X\ s JAANKN\ - o | SOUTH
e ’ - \ “ - ‘ e
L 7 \ | } / 5
[ y “‘ | -
Shielding g ' \
BN H @/ e «\ — /
ol %V/ | ) B
‘ i ~ WA\\\\Q&\ : ‘17 f A 1LOR TMETER, ; A \
i o

R e R e e R KRS AN R R PP SF s T A P CH L PR S

New Solenoid, Tracking System | | ‘ ‘
Si, SciFi,Preshowers 0 5

silicon
microstrip
tradker

CDF D]
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HERA Electron—_l?roton Cc_)IIider at DESY

—
— e
—

E(e)=27.5 GeV

E(p)=
820 GeV (until 1997)
920 GeV (from 1998)

Vs~ 300GeV

<\ PETRA -
___r,__,g_

*During HERA-1 (1994-200) : H1 and ZEUS coll ected ~ 0.1 fb'?
*Upgraded L1 HERA-2
eDatataking urtil 2007 — 0.7 fb!
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The HERA Experiments

,

Liquid Argon Calorimeter
44000 cdls

o/NE = 12% eledron
o/VE = 50% hadron

B |

l. ;

Uranium-Scintill ator Calorimeter
6000 cdlsread out by 12000 PMT’s
o/NE = 18% eledron

o/VE = 35% hadron

+ tracking, vertex, u andleading e, p, n detection

S.M.Wang University of Florida
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Searchesfor SUSY (R-parity Conserved)
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Searchesfor Squarksand Gluinosin MET + Jets
«Light colored sparticles(q,J ) can be copiously pair produced at Tevatron

L q
4 4
\ \
a g9 0 q 9
«Decasof ,§ may produce multiple jets and large Et

~ 0 0
=X 1 X, :LSP
~ q
.”“ q
o AN
D[] has performed dred seach for 4,0 .
«Using Jets+#t data sample (~85 pb?) *No isolated leptons (e 1)
«Require >2 jets (Et,>60 GeV, Et,>50 Gev)  *Et>175GeV >V5/ezdfjcefs
« Jets to be acoplanar , not pointing in same *Hy =2 Bty >275GeV
diredion as Pt (reduce QCD multi -jets) )
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Searchesfor Sguarksand Gluinosin MET + Jets

- D@ Run Il Preliminary
g 10\ QCD L=85 bl e Data | *A large Et event (w/ 2 large Et
- : @SMbg (WoQCD)  jgts)
..E E::}ngnaf |
® °,Et = 381 GeV
w 10
«Et,=289 GeV, Et,=117 GeV

"""

150 200 250 300 350"--
Missing ET (GeV)

*Observed 4 events, expect 2.7+1.0 (stat)
*SM background mostly from :

oZ(—VV)tets
‘W( S TV)+j ets
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Searchesfor Squarksand Gluinosin MET + Jets

| nterpret results in MSUGRA scenario :
* my,=25 GeV, tan=3, A,=0, u<0
*Signal efficiency : ~2-7 % (m,, = 100-140 GeV)

=
=1 =) (=)
I 'I F 1 0 |' I I |

Cross-section (pb)

=
T

DO Run Il Preliminary

|||||||

Signal cross-section

Excluded cross-section

20 M
Gluino Mass (GeV/c )

L |

squark mass (GeV/c

*Set gluino (sgquark) masslimit at 333 (292) GeV

S.M.Wang University of Florida
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100

| £ ADLO

| =7 bORun2

> Prdiminary
e

i \m LEP

o,
RRR—

0 200 400 600

gluino mass (GeV/c®)

eHave extended Runl limit !
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Searchesfor Sbottom from Gluino Decay (MET + Jets)

*The 3" generation squarks could be light due to large mixing of the masseigen-state
« =0 coY,+{ssinf; (6, mixing angle) s
sLarge top mass - light stop o
*At largetanf3 — light sbottom
*At Tevatron the gluino pair production rateislarge
‘It My (light flavorn)>M ; >M >M o0
'G bb,
b ~by° ( X.:LSP)

CDF seach for Sbottom from Gluino decay
Assuming : BR(b, - by?)=100%
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Searchesfor Sbottom from Gluino Decay (MET + Jets)
eData sample: MET+2jets (156 plot)

*Require > 1 jet b-tagged (displaced from ;) b
primary vertex) d,
Semndary
Backgrounds: L, Vo
QCD multi-jet : |
o Primary y
 Reduced by requiring: vertex
eLarge Ft (Bt>80 GeV) | <
» Jets not pointing in MET direction X

e Estimate contribution from MC and fake
tagging rate measured in data

Eledroweak : W/Z+ets, Diboson t-tbar : t -~ Wb
* Reduced by requiring: * Reduced by requiring:
*Tag bjets *No isolated lepton
*No isolated | epton » Estimate contribution from MC

e Estimate contribution from MC
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Searchesfor Sbottom from Gluino Decay (MET + Jets)

. Exclusive Single B-Tagged Events Inclusive Double B-Tagged Events
% - CDF Run Il Preliminary, '156[:>b'1 % - CDF Run Il Preliminary, '156[:>b"I
- I , '
2 0 | - CDF Data w10 I
D I B QCD-multijet =~ F I - CDF Data
£ 10F Il Top z I B QCD-multijet
2 F | W/Z+jets,Diboson e | ® Top
= I ___p ok : W/Z+jets,Diboson
b O n
10 b o F il o
< F S :
m [ m [
B 1
1 ! AL -
= I n
[ I —_— :
_l 1 I 1 | 11 I 1 | 1 11 I L 11 | Ll I ] | |- ] | Ll Ll | Ll Ll |
0 50 100 150 200 250 0 50 100 150 200 250
Missing E; [GeV] Missing E; [GeV]
1 b-tag >2 b-tag
Observed : 21 Observed : 4
Expect : 16.4 + 3.7 Expect : 2.6+ 0.7
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Searchesfor Sbottom from Gluino Decay (MET + Jets)

Gluino — b,b , 95% C.L. Exclusion Limit, 156pb"

1 BR@G— b6)=100%
1 m(x®)=60GeV /e
1 m(@) =500 Gev /2

(excl. single tag)

Sbottom mass [ GeV/c?]

CDF Run | excluded

200 220 240 260

e Extended CDF Runl limit

 Better limit from double tag due to better
badkground suppresson, while keeping

similar acaeptance as sngle tag
*M(J)=240 GeV, M(b)=180 GeV

Acceptance ~8%(1 btag), ~9% (=2 b-tag)

SM.Wang University of Florida

CDF Run Il Preliminary

(incl. double tag)

280
Gluino mass [ GeV/c?]

Event candidate

40.46 GeV

—
I

99eq

SSI12004Aug
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| nclusive DiPhoton Sear ch
In Runl CDF observed an event with eew+/|2f In the final state

«Di-photon + &t signature is rare in SM processes CDE Runl
Possible SUSY scenario for such event : eeW,ETCC‘ndidOTe Event
*GMSB:
+ GisLSP, NLSPis Xi or | 1 e Candidato

1f X_isNLSP, X; — VG
o |f R-parity is conserved, pair production
and decay of SUSY particlesresults:

-
"
. U
* *

G Final state: yy + Ft + X
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| nclusive DiPhoton Search

«Performed extensive search for eventsw/ yy + t signature by CDF and DO in Run2

e CDF Il Data (202 pb™) 4 ¢
B ey background

[ QCD & fake photon

[ ] SM vy production .

Er>13 GeV, |n|s1.1

DL Run Il Preliminary
(185 pb?)
° Data
— QCD

— » —Total Badkground

P10 IIIII

Events/5 GeV
=

' | I|IIII|

10

T IIIIII|

T ....... »MET>45 GeV

1 -
Preliminary 1
10-1 ] § | : _.J“1 | | |
II:II . I1I:lI - I2IZII - I:'II:II - IQJI - I5I:l | Iﬁl:ll - I':'[lI - IBI:Il = ISIZII lW—:I_IIMII

-2 . . . | : Er, GeV

10 0 10 20 30 40 50 60 70 80 90 100 e > MET>40GeV
Missing E; (GeV)
Observed : 0 Observed : 1
Expect : 2.5+0.5

Expect : 0.27+0.12
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| nclusive DiPhoton Search

*SM contributions to yy+Et : True ft
+Fakefit : | | | « Wy - evy (lost track)
* QCD w/ directy, or jetsmis-ID asy « Wj > ey (lost track, jet fake &)
*DY w/ bathemis-ID asy e 7 L 1T - ee+ X (lost trad)
* Non-colli sion: Cosmic/beam-related
Neutralmo Mass (GeV) o [pb]
6|0. 7|0 . | _ | - 100 . 1‘!0 1?0 - D@ Run Il Preliminary .
[ CDF Run Il Preliminaryt (202 pb ) i M, =
- Neutralino NLSP in thd yy + i, channel . 1 3
o~ I - 5
o) CDF p
&_ 1F c :
¥ $.. : 10" F
m b N, 25% G it ]
é Me2A e T b : 'rlu slu slu ' 1IIJCI i 1%&-\/]
10-1Z_N=1 £ Lial | i Rl L lll,.l.
E tan=15 N 10 =55~ 6 70 75 80 _ 85
:lt:ll}loll||||||||I||||||||||~~|~- A[Tev
100 120 140 160 180 200 220 Do |° M(X;)>105GeV New worl
Chargino Mass (GeV) IMItS | o v 5y > 192 Gev et limit !
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Searchesfor Chargino/Neutralinoin Tri-Lepton

Pair production o chargino/neutralino can produce multi-lepton and ﬁt In
final state

« Small contributions from SM processes

v

In this signature zi
[ Very clean, “Gold Plated” signature q
to find SUSY W i
*Seachesat DO: R
*e+e+lepton &

e e+ U+ lepton
o U+ U+ lepton
sLike sign di-muon (L, L)
«Seach optimized for mMSUGRA parameter space near LEP 2 limit :
e tan3=3, A,=0, >0
* my,=[72,88] GeV, m,,=[165185] GeV
eSeach using data~ 147 — 249 pb*
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Searchesfor Chargino/Neutralinoin Tri-Lepton

eq eul v LS uu

Data Sample L (pb*) 249 235 221 147
Pt of 2 charged Pt(el) > 12 Pt(e) > 12 Pt(ul) > 15 Pt(u1) > 10
leptons (GeV) Pt(e2) > 8 Pt() > 8 Pt(u2) > 5 Pt(u2) > 5
|so Trk Pt (GeV) >3 >5 >3
JEt (GeV) > 20 > 20 > 22 > 15
Other Cuts
# Observed 1 0 1 1
# Expected 0.68+0.40+0.32 | 0.29+0.33+0.02 | 1.83+0.40+0.21 | 0.13+0.06+0.02
Dominant V*IZ - ete wZz YV IZ - U W<z
Badkground W+y W+y Y IZ - 1T bb

WW/WZ W+jets ZZ
# Signal 0.7-23 04-1.8 03-14 0.1-04
(MSUGRA scanned
region)

S.M.Wang University of Florida
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Searchesfor Chargino/Neutralinoin Tri-Lepton

Run 179596 Evaent 31573241 Fri Fab 13 19:42:18 2004

ET scale: 34 GeV %
y

“MET=52.1

- Pt=8.6
GeV

An event candidate from et+e+| search
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Searchesfor Chargino/Neutralinoin Tri-Lepton

e Combined results from

ead analysis 8 2.2 D@ Run Il Preliminary
. — 2} | Search for x;x; — 31+X: Limit on ¢ x BR(3I)
L Improve sensitivity & 4 gl MGz) = M(.D) = 2xM(¢Y); M(slepton) ~ M(,%)
e Significant improvement e 1.6 
over Runl Tevatron A 1.4 DG Rgn ...
results Ao Ty
=L tanB = 3
*Excluded charginomass © 1 A,=0
below 97 GeV (in
MSUGRA model)
Closedto LEPZ2limit B sy rrrrrrerrrerrereerreress
e Can reach same o - | —
sensitivity w/ 25% 95 100 105 110 115 120 125 130
more data !!! M(x;) [GeV]
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Searchesfor SUSY (R-parity Violation)

S.M. Wang University of Florida SS12004 Aug 2-13 2004
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*Rp conserved SUSY production

Search for SUSY with R-parity Violation
For this sarch, D looked for :

 Sparticles cascade decay into light X 10 (LSP)
~0 _
« X1 Rpdecysvia A, 0or Ay,

e Eadh case assume dl other R’p couplings are
negligibly small

[1 Final state: 4 charged leptons + JZt (fromv)

)\121 )\122

#eor u infina >2e =2 U
State
Selea Evtsw/ et+te+l(el) U+ u+1(eL)

moderate Ft moderate Ft
# Observed 0 2
# Expected 0.45+0.43 0.63+1.93
Dominant SM V*IZ - ete V*IZ - Ut
badground VIZ S TT V¥ IZ S TT

S.M.Wang University of Florida

SSI12004Aug 2-13 2004
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Search for SUSY with R-parity Violation

*Both analyses interpret results in mSUGRA framework :

* my=250 GeV, A, =0, tanf3=5, ©>0,<0

u>0 u>0
DO Run Il Preliminary —
D6 | Q.4 | e Oggy (M,=250 GeV)
© Az, My =250 GeV, tar3 = 5 = o
i = ] . |7 95% CL up.limit (Bayes)
0.5 . CGAUGINOS (NLO) g 1.2+ | DO Runll limi
i a G- experimental limits c m unil prefiminary
i o
0.4 = :
i 0 '
i A121 3 . " /\122
0.3 2]
3 rzseae I \
- Present limit 0 1 DO-Runl limit
3 0.6
0.2 1 ",
- DO Run | limit 04_* N
o 1: i———._._,lr—'—t-—-._‘_.-—n—-—-—.—-—-— : "."‘ﬁ
A 02| T e
- : ......... *
D_|||||||||||||||||||||||||||||||||||||||||||||| 0_‘|| \/| —— —r — T T
200 210 220 230 240 250 260 270 280 | | l | ‘ ‘

m, ( GeV.c?) 140 160 180 200 220 240 260
2

m,, [GeV]
. oSS A1zo Significant
O Limit:| y<o | my,<231GeV | my,<205GeV improvement
u>0 | my,<251GeV | my,<230GeV over Runl!

S.M.Wang University of Florida SSI12004Aug 2-13 2004
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Search for Resonant Slepton Production

*Single resonant slepton can be produced at Tevatron via A’ Rp coupling

DO seach for smuon (I ) asuming A,.. #0, and all other Rp couplings are

negligibly small

211

«Consider only :

d X1
Ax
o H

e Seach for events with final states: 2 u + 2 jets

 Applied separate sets of cuts which are optimized for specific pointsin SUSY
parameter space

 Cut on reconstructed invariant massM (utjj) (M ), and M(ujj) (M_g) to
help suppressbadkground A1
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Sear ch for Resonant Slepton Production

«Signal efficiency : ~0.5% - 6%

» Observed agreement between data and SM expectation for all SUSY parameter
points explored

eDominant SM badkground : y'/Z + 2 jets, W+jets, and Di-boson

Limit for a fixed slepton mass = 200GeV Limit for a fixed neutralino mass = 756GeV

—e— Limit 95%CL, ;=75 GeV/

o
~

o
~

—s— Limit 95%CL, 1=200 GeV

—e— DORun|

M= e v)i[{z— 1L v)

—e— DO Run |

[(n— e v)[{n— U v¥)

b - .
e

o /1 LEP combined
Se%els il
%

peses

o

erss

St

et

peses

o

erss

St

et

pretes

o

erss

St

et

o

5

w
o

LQD coupling 1’544
B o
w

D coupling’,,,
W
13

/////////

LQ

« RUnNl _*
0.05 / 0.05
DO Runll prelimi DO Runll preliminar
0 ///¢I ‘ | | ‘ 1 | ‘ | | ‘ | \l\.lT“ IF)\rIeI"irI\I';la\rly 7\\ \‘ L 11 ‘\ | || 111 |\ 1 ‘I | I| [ 1| ‘\pll |I | \‘Iy

40 50 60, 70 80 80 100 110 60 180 200 220 240 260 280 300 320 340
Neutralino mass [GeV] Slepton mass [GeV]
Runl

eLimits st iIn MSUGRA framework

25 % 0290 L=154pb?
/"/3 xcluded . 25 P

0.2 ' Excluded

0.15 0.15F

0.1 0.1§

‘\\\\N N

e Extended exclusion region well
beyond Runl!
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Searchesfor Resonant Sguarksat HERA

o|f R-parity not conserved :

[1 resonant squark can be produced at HERA

=+

e
A
1jk uLj

d

P=——

€7 0 most sensitive to /\ijl (j=1,2,3)
» e+ couplesto quark (Q=-2/3 o -1/3)
At high Bjorken-x
Particledensity f(d)>f (O)
«Produce mainly J type(J ,G , T ) |

€P 0 most sensitiveto A, (k=1,2,3)
» e couplesto quark (Q=+2/3 or +1/3)
* At high Bjorken-x
-Partlcledensuty f(u)>f (d)
« Produce mainly d type(dR S, qu)

Using data from e*p and ep all ow to probe all flavors of squark production via
R-parity violation
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Squarks: Decay Modes

_ Di rect Rp decay Gauge decay
€, Ve
/ d% /
11k 11k
U td \
Lepton + jet Leptons + o
I Multi-jets
! 7
/ /
; Vi
* ep cg]lfsions e p collisions
Channel Data SN expectation | Data SM expectation
I eq ‘, 63%/ 628 +46 204 192+ 14
\vgy 7- — 261 209 +21
¢ eMJ (“right” charge) NG 67.5+9.5 20 179+24
: eMJ (“wrong” charge) | 0 020+0.14 0 0.06 £0.02
| eeMJ : 0 0.91£0.51 0 0.13£0.03
I euM J j 0 0.91+£0.38 0 0.20£0.04
I veMJ 1 0 0.74+0.26 0 0.21 £0.07
| vMJ 1 30 243436 12 10.1£14
Ve __wpMJ_ __7 0 0.61£0.12 0 0.16£0.03

S.M.Wang University of Florida

SS12004 Aug 2-13 2004

10

10

-2 |
100

L SP Rp decay
X, —eaq(vad)

\ L eptons +

Multi-jets

slept0n= squark

250 |
(GeV)

150 200

M
Search channels covér” a most
entire branching ratios for both
u and d type squarks
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Searchesfor Resonant Squarksat HERA (H1)

S 10 3:_' LI} I LI I B | I LI L] I LI I LN I | I LI I LI ) I LI I L] %3 14 __ I I I I I I T I T __
£ - eqchannel o epdata 5 | VMJ channel ¢ e'pdata :
> IOZ;J.-L"L == MCDIS +p __B 12 == MCDIS+yp
g -==- 150 GeV squark = 10 & ===- 150 GeV squark _
[ (arb. norm.) - - E —0-- (arb. norm.) -
10 & ( 4 % —0— L -
= . - - i 1 ) =
: a) -y __?_ N 6 H i Hl
' 1 1 o 1 i i
1 & ' -4~ T o0 4 r ; |": *— | ]
= - . 1 = B = - 7]
- Hl . - I ] 20 e e (a) E
0 -1_|_|_|_|J_|_|_|_|_| 1 |.|:.3 Lo e Do b ok I = r_. e | II--"LL.J.,'u%l—l_“
50 75 100 125 150 175 200 225 250 27 50 100 150 200 250 300
M, (GeV) M_.. (GeV)
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Interpret Resultsin M SSM

A verson of MS9M ;

eAssume gauginomass _,

termsunify at GUT B 5

scde to acommon

My,
» Degenerate squark _ _

mass degenerate 10 | 10 3

slepton mass(90

GeV) /__0.03 —~__0.03
Scan over these _2 e | e
pal'ameters . 10 ¢ M; p > 30 GeV imposed— 10 | M, ¢p > 30 GeV imposed
.tanB:61 i (b)| | | | ] |St0p i i (b)| | | | $0Ftom

100 125 150 175 200 225 250 275 100 125 150 175 200 225 250 275

«-300<u<300 GeV, M, jyark (GEV) M, pari, (GEV)
*70<M,<350 GeV

*For A’ =0.3 (em. strength), ruled aut squark massbelow ~280 GeV
*For A’ =0.03, rule out squark massbelow ~220 GeV
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Interpret Resultsin mSUGRA

« Assume afixed valueof A’ ,
set [imit on mSUGRA
parameters (m,, my,,)

* Due to mixing in the stop
sedor that resultsin small
mass

 Allow to probe large values
of my and my,

For A’ =0.3, exclude squark
massbelow 275 GeV

S.M.Wang University of Florida

mSUGRA, ) iy = 0.3, tan3=6

o 180 I ! I ' | | I | |
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SSI2004Aug 2-13 2004 36



*H1 observed excess of isolated high pt

Bosonic Stop Decay

Combined Electron and Muon
N =18
data

|eDt0n (e,m) and lar qut ----------- 1= B ;\'m=12.4¢1.7

Hl:ed&p

*One possible explanation : Production
and decay of scdar top quark

(T. Konet al, Mod. Phys. Lett. A12 (1997) 3143)) a
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Bosonic Stop Decay

3 rYrYfyrrryrrjrryryyrrrrryrryeryrroer E rrrr|rrrrrrrrrrrr[rrrrprrrr
= . yaMiss = ¢*p data 1 < [ .. .pymiss = e*p data ]
) juP; " channel 'SM b5 JijPy  channel =M ..
> u 4 =
o 10 —260Gevstop § RV F =260 GeVstop § ¢ Excessin J+u+MET
(arb. norm.) ; (arb.norm) 1 : :
_T_ﬁ o) H1 L_Lil?ff? 1 isnot corfirmed in
! : H11 'f - i .. § other channels
1 ! a1l : ]
10 ,._-.:-.: i 10'E © —]
10'2,“ ,L“:..l....1....'1'2-"-\. ] 10'2 -UJ N B AT T T R
0 50 100 150 200 250 300 0 50 100 150 200 250 300
M, [GeV] M. [GeV]
; T T T I T T T ]' T T T I T T T ]' T T T '| L)
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=
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0.6<Bi,95<l.2
400 GeV <pu < 1000 GeV

* Results from 4 channels are combined 160

:_ M, = 1000 GeV
*Set exclusion in the (Mg, Mggiom) PIANE 140:_ tan = 10
’ - H1
«For A5, =0.3, exclude stop massup to 275 ;
GeV 120 -

T 1 1

—J.J.lJll.l].l.IJ.]..IJ.LJ.lJ..llJ.
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« S0 far nature has dedined to flood us with new phenomena

*Many new SUSY search results from Tevatron and HERA are the world’ s most
sensitive !

*More new dataare still being analysed

* Both madhines (Tevatron and HERA)

will deliver more luminositi es over the
next N years

* Recantly the pedk luminosity at
Tevatron has readed %2 of its
designed capability

*|ts going to be very exciting at both

|aboratories in the coming yeas Celebration of a chieving

L=1.0 E32 cm3s?t
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Search for MSSM Higgsin Di-Tau

*At hadron collders MSSM Higgs production can be enhanced if tan islarge

*Dueto coupling of Higgsto b quark I (tan)? °

*BR(A-T'T7) ~10%
BR(A - bb) ~90%

have to overcome large QCD badkground

«CDF searchfor QQ/qg — A— T T  (~195 pbl)

*Seled events: 1 leptonic T decay (e,H) ,
one hadronic T decy

N
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Search for MSSM Higgsin Di-Tau

*Use partial massreconstructed M

between background and signal
Higgs — 1 1 Search, Mass of Lepton, 1, I;lr

.7, MET) distribution to discriminate

Higgs — t 1t Search, Visible Mass of Lepton,t,l%.

~ 107 — = 20 —
§ - CDF Run Il Preliminary 195 pb g 18| CDF Run Il Preliminary
8 i —e- Data > 16|
n K |:| Z—>11 E 14
7 10F CJet—1 =l
I [ tt,Dibosons,Z—ee uu < 12-
g B 10}
17] B 8l
1 ? 6l
B al
| i
10‘1 L | — D |y | I | | | 0 - I I I . ! !
50 100 150 200 %50 0 50 100 150 200 %50
m,,, (GeV/c") m,,. (GeVic")

*SM background from Z - 1, jetsmis-ID ast, Z - ee/uu
*Good urderstanding of Z - Tt

Measure o(Z - 1,T,) = 242+48(stat)£26(syst) +15(lumi) pb (preliminary)
theory a(Z - )\ o = 251 pb

*Observe no significant excessof events

*Use masstemplates to set limit on A t*1- production cross sedion
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Search for MSSM Higgsin Di-Tau

Higgs — 1t t Search, 95% CL Upper Limit

—~ 20 -
I CDF Run Il Preliminary 195 pb
2 18F «Almost ~1 order of
Cef magnitude larger than
T 14E MS3M cross fdion at tanf3
< 120 =30
m 100 — Observed *Will improve sensitivity
X sb - Expected after including ather final
< o states
T °F
'§ 4 *A-Ty
b 2:_ 1 | 1 | | | | | 1 | 1 | | | | 1 1 | 1 ¢ A - ThTh
120 140 160 180 200
m, (GeV/c’)
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