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This Talk ...This Talk ...

Conc entrates on results from rec ent data and expec ted sensitivities ...

� Direc t searc hes for partic les in/ beyond the SM

� Many having  gone from `prelim inary' to `pub lished'

� Ind irec t c onstra ints on physic s beyond the SM

� See Pippa Wells' ta lk for prec ision measurements in SM

Will NOT devote (muc h) time to future prospec ts, sinc e c overed in other ta lks 

� LHC : S.Arc elli, E.Ros, M.Sanders

� LHC – LC working  group : G.Weig lein

� LC studies : S.Hesselbac h

Impossible (of c ourse) to c over everything

� 183 relevant abstrac ts submitted to EPS03 alone!

�

�  Selec ted topic s and rec ent results
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Collider Experiments DominantCollider Experiments Dominant

 e+ e-  collider

�

s = 91-209 GeV

�

L �  900 pb -1/ expt

 ALEPH, DELPHI, L3, OPAL

 last data  in 2000

 analyses c onverg ing

 pp c ollider

�

s = 1.8-2 TeV

�

L � 170-200 pb -1/ expt

 CDF, DØ

 2009: 

�

L � 4.4-8.6 fb -1/ expt

 e

�

 p   collider

�

s = 300-320 GeV

�

L �  130 pb-1/ expt

 H1, ZEUS

 last data in 2000

 2006: 

�

L �  1 fb -1/ expt

... and the LHC is c oming ...
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OutlineOutline

Standard Model hea lthier
than ever ... BUT ...

 Struc ture, generations, ...

 exc ited fermions

 leptoquarks

 anomalous single top, rare decaysrare decaysrare decaysrare decaysrare decaysrare decaysrare decaysrare decaysrare decaysrare decays

 Scales, hierarchy

 large extra spac e dimensions

 Super-Symmetry (RP-Violation)(RP-Violation)(RP-Violation)(RP-Violation)(RP-Violation)(RP-Violation)(RP-Violation)(RP-Violation)(RP-Violation)(RP-Violation)

 Higgs bosons

 in Standard Model

 in MSSM /  2HDM

 exotic  Higgs, FCNC b FCNC b FCNC b FCNC b FCNC b FCNC b FCNC b FCNC b FCNC b �

�� �

� �

� �

� sl sl sl sl sl sl sl sl sl+++++++++lllllllll---------

 little Higgslittle Higgslittle Higgslittle Higgslittle Higgslittle Higgslittle Higgslittle Higgslittle Higgslittle Higgs
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Exc ited Fermions (f*Exc ited Fermions (f*  fV, q* fV, q*  qg) qg)

SM observation:

� 3 d istinc t fermion generations

� hierarchy of their masses

� similarity in elec tric  charge and weak properties

	 c ould be c ompositeness /  substruc ture (“ preons” )

	 c onsequenc e: exc ited states with m(f*) �  100 GeV

Phenomenology (Hagiwara et a l.):
f, f', (f

s
)




Xsec

relative coupling strength to SU(2)
L
, U(1)

Y
 ,(and SU(3)

C
)

compositeness mass sc ale
depends on m

f*
 and f/




l*, �* W, Z, � HERA, LEP

q* W, Z, � , g HERA, LEP, TEVATRON... many f* searches ...







E.SE.Sáá ncheznchez
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... simila rly for �* searc hes ...
... e-p  a t HERA ...

... simila rly for �* and �*...

M
e*

 > 785 GeV

(U.Ba ur, M.Sp ira , P.M.Zerwas)

CDF-II a lso e*
searc h in c ontac t
term produc tion



22ndnd  Example (q* Example (q*  qV, q* qV, q*  qg) qg)

single produc tion at HERA single produc tion at TEVATRON
from d i-jet mass spec trum
for f=f'=f

s
=1and 

�

=M
q*

:

M
q*

 > 760 GeV (CDF,II)
775 GeV (DØ,I)
940 GeV 2 fb -1

... quark substruc ture regime
    of hadron c olliders ...
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SCALAR LEPTOQUARKS WITH F=2 (S
0,L

)

33rdrd  Example: Leptoquarks Example: Leptoquarks

Observed symmetry between lepton and quark sec tor
Leptoquarks (LQ), proposed by several theories
c oloured sp in 0,1 bosons with baryon and lepton number

Motivation:
Solution:

Buc hmüller, Rüc kl, Wyler (BRW) c lassific a tion popular:
     1.) conserve SM gauge symmetry
     2.) LQ only couple to quarks, leptons and SM gauge bosons
     3.) LQ only have flavour-diagonal couplings

Sp in c harge Q fermion Nr. F

�

e

Sc alar

Vec tor

± 1/ 3, 2/ 3,
4/ 3, 5/ 3

0,2 0, ½, 1

HERA ind irec t

LEP ind irec t

HERA direc t

Tevatron pa ir prod.
indep. of 

�

now 1st and 2nd gen.

�

 = 1

�

�

�

A.ZarneckiA.Zarnecki
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2 fb -1 reach :
M

LQ
 ~250-325 GeV



High pHigh p
TT
-Leptons at HERA-Leptons at HERA

H1 ( 118.3 pb-1) Positron obs/ exp Muon obs/ exp combined

PT
X > 25 GeV 4 /  1.49 ± 0.28 6 /  1.44 ± 0.26 10 /  2.93 ± 0.49

PT
X > 40 GeV 3 /  0.54 ± 0.11 3 /  0.55 ± 0.12   6 /  1.08 ± 0.22

ZEUS (130.1 pb-1) Tau obs/ exp

PT
X > 25 GeV 2 /  2.90 ± 0.59 5 /  2.75 ± 0.21 2 /  0.12 ± 0.02

PT
X > 40 GeV 0 /  0.94 ± 0.11 0 /  0.95 ± 0.14 1 /  0.06 ± 0.01

H1
�

 Interpretation:
  FCNC sing le top produc tion, at LEP (~10-9 fb), HERA in SM small 
 anomalous c ontribution in SUSY, exotic  quarks, multi-Higgs doublets, ...
 topology at HERA: high p

T
 positron /  muon + large missing E

T

�

�

J.FerrandoJ.Ferrando
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top-decay at Tevatron

single top-produc tion at LEP



Searc h for Extra Spac e DimensionsSearc h for Extra Spac e Dimensions

V �
�

�

�

dr 1

�

�

dr 2

G �

1

�

r 1

�

2

�

r 2

r 12

Newton

1

�
� exp

 r 12

!
"

Yukawa modification

Task: solve hierarc hy prob lem,
         i.e. why is M

pl
/ m

EW
 ~ 1017 GeV soooo large ?

A proposed solution:
 gravity and gauge interac tions unify a t weak sc a le M

S

 observed weakness of gravity at d istanc es � 1mm
  due to n  � 2 (6 in string theories) new spatia l d imensions
 gravitons move freely in a ll d imensions
 SM fields loc alized to 4-d im. spac e-time
 c urled-up/ c ompac tified d imensions of radius R

  # Ka luza-Klein towers of periodic  energy/ mass levels

  r 

$

 R   g ravit. potentia l from gauss law in (n+4) dim.
  r 

%

 R   V ~ 1/ r

  n=1      R ~ 1013 c m                 exc luded
  n=2      R ~ 100 &m – 1mm     ???
  n=3      R ~ 3 nm

c losed  universe

N.Arkani-Hamed, S.Dimopoulos, G.Dvali (ADD)

2 c ED

J.Long, J.Price hep-ph/ 0303057

'

'

M.Sanders, F.del M.Sanders, F.del ÁÁguila,guila,
     I.Antoniadis, S.Mele     I.Antoniadis, S.Mele
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Searc h for Extra Spac e DimensionsSearc h for Extra Spac e Dimensions

Indirec t effec ts (virtua l g raviton) Direc t effec ts (missing energy, mono-jets)

DELPHI: M
D

(n=2)  > 1.36 TeV

             R < 0.26 mm
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DØ Run-II preliminary

Searc h for Extra Spac e DimensionsSearc h for Extra Spac e Dimensions

 Di-muon c hannel

 Di-elec tron/ photon c hannel
  ac tually use mass vs cos 

(

*

)

G  <
 2.6 Te

V
-4

... interpretation in severa l d ifferent models ...

 In Randall-Sundrum model only one c ompac t ED
 Warps spac e-time by e-2kr

c

*

 + c oupling k/ M
Pl

900 GeV

2 fb -1

CDF-I (110 pb -1) di-EM (e, ,) MS > 0.85 – 0.94 TeV

CDF-I (87 pb -1) Mono-Jet/  , +MET MS > 1.0 (0.6-0.7) TeV for n=2 (n=6)

CDF-II (75 pb-1 ) d i-e, - -

.

, Jet k/ MPl limits in RS

DØ-I (127 pb-1) di-EM (e, ,) MS > 1.2 TeV

DØ-I (78.8 pb-1) Mono-Jet +MET MD > 1.0 (0.65) TeV for n=2 (n=6)

DØ-II (120 pb-1) di-EM (e, ,) MS > 1.28 TeV

DØ-II (30 pb-1) di- . MS > 0.79 TeV
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Search for Branons and RadionsSearch for Branons and Radions

 Branons    / brane fluc tuations (in ADD)
 Gravitation sc ale M

F
 and brane tension sc a le f

 Gravitons for f 

0

 M
F
 and branons for f 

1

M
F

2

354

e

6

e

7

8

9;: 9

: <

=

Z 0

 Spinless loc al fluc tuations in RS model: rad ions
 Mixes with Higgs, c ouples d irec tly to g luons
 Rec yc le model- and flavour-indep. Higgs searc h

Higgs limits m
h
 > 58 GeV

Radion mass lim it depends on mixing and 

>

EW

246 GeV

SN1987A
gravity
exp 'ts

allowed
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Super-Symmetry ModelsSuper-Symmetry Models

Communic a tion  with our visib le  
world  via  g ravity

SUSY Models
Mechanism of SUSY breaking unknown: d ifferent models

Communic a tion via  gauge bosons

Models are used to guide
 the analyses and to 
express the results 

in a predic tive framework

Lightest SUSY Partic le, LSP:
MSSM: lightest neutralino

GMSB: lightest neutralino,
charged slepton

?

?

P.Azzurri, M.Wegner, I.Trigger, C.Rott, S.Hesselbach,P.Azzurri, M.Wegner, I.Trigger, C.Rott, S.Hesselbach,
     T.Nunnemann, C.Schwanenberger     T.Nunnemann, C.Schwanenberger
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Stop/ Sbottom Searc hesStop/ Sbottom Searc hes

qq  ®  t+t-®  cc0
1 cc0

1

~ ~ ~ ~

e+e-®  b+b-®  bc0
1 bc0

1

~ ~ ~ ~

220

Tevatron
2 fb -1

e+e-®  t+t-®  bl+n bl-n
~ ~ ~ ~

200

Tevatron
2 fb -1

 simila rly 160 GeV stop-mass reac h for
 Run-II ana lyses ongoing ... 
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Chargino and Neutralino LimitsChargino and Neutralino Limits

for M

@

 > 300 GeV/ c 2

Limits on the 
lightest SUSY 
partic les (LSP) in 
the c onstrained 
MSSM.
M LSP > 46 GeV/ c 2

~

... new Di-/ Tri- lepton
results from Tevatron
soon ...

assumes SUSY-GUT (SU(5), SO(10)) relation :   M
1
 = 5/ 3 tan2 A

W
 M

2

drop GUT relations (unific ation via  string theory) 

B

 no c ollider bounds on

 if LSP is lightest neutralino
 responsible for observed CDM relic  density
 respec t LEP2 limits on charginos, sleptons, sneutrinos

 from SN1987A

m

C

1
0

D 5GeV

E

c2
m

C

1
0

D 100 MeV

E

c2

m

C

1
0

D.Hooper, T.Plehn (hep-ph/ 0212226), Bottino et a l. (PRD 67,063519 (2003)) H.Dreiner et a l. (hep -ph/ 0304289)
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Z Z   F F

F F  Signal at the Tevatron Signal at the Tevatron

 improved G-finding in Run-II
 search for G

H

Hee I

I JK

L

I

JK

L

I

G

G

M

J

LON
P KQH

M

J

LON
P KQH

a lsoalso G

G

H

H
R

R

I I

I I being analysed ...being analysed ...

 finding Z  finding Z H

H

G G

G G is milestone inis milestone in
  SUSY and Higgs searches ...  SUSY and Higgs searches ...
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Search for SM Higgs-Boson at LEPSearch for SM Higgs-Boson at LEP

dominant

mH

S

s T mZ

Higgs-Strahlung WW-Fusion ZZ-Fusion

U2461 pb -1 (536 pb-1 above 206 GeV) of LEP data

Uma inly H V bb , a lso H V
W W

Uc ombined a ll c hannels, a ll energies, a ll experiments

NEW:

Ufull reproc essing (a ll)
 final detec tor calibra tions, alignment constant,b-tagging tuning ...

Unew generators (DELPHI), more MC statistic s (a ll)

Uprec ise LEP c .m. energy propagated (all)

Uupgrades for (some) analyses

Xrejec tion of beam-related bac kground (ALEPH 4-Jet)

Xrevised analyses (OPAL): jet-pairing  (4-Jet) and ANN (Emis)

Xbac kwd extension of analyses down to bb-threshold (DELPHI)

X...
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1.7 Y2.3 Y

0.09

SM Higgs Searc hes at LEP (c ont'd)SM Higgs Searc hes at LEP (c ont'd)

confidence level for
background hypothesis

confidence level for signal+
background hypothesis

experiment expec ted observed

ALEPH 113.5 111.5

DELPHI 113.3 114.2

L3 112.4 112

OPAL 112.7 112.8

mass limits: m
h
(GeV) >

The final word from LEP:

 mass limits:
   obs. 
   exp. m

h
 > 115.3 GeV

m
h
 > 114.4 GeV

 at m
h
 Z 115 GeV about 1.7 [ excess

\ compatib le with SM Higgs boson
      as well as with background-only

CERN-EP/ 2003-011
submitted to Phys.Lett.B
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SM Higgs Searc h – Status QuoSM Higgs Searc h – Status Quo

mH

] 91

^ 37

_

58 GeV

mH

` 219GeV

95% upper m
h
 limit

(95% CL)

a

a

P.WellsP.Wells
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Tevatron Luminosity and Prospec tsTevatron Luminosity and Prospec ts



SM Higgs Searc h at the TevatronSM Higgs Searc h at the Tevatron
Improved Understand ing due to DataImproved Understand ing due to Data

Proc ess SHW 1999 Xsec  '03 Ratio Ana lysis '03 Ratio comment

HZ (115 GeV) 3.15 3.82 1.22 2.86 0.91

HW (115 GeV) 2.39 2.78 1.16 2.08 0.87

Zbb 4.34 1.73 0.4 1.99 0.46 from CDF da ta

Wbb 9.45 3.59 0.38 4.34 0.46 from CDF da ta

ZZ 1.82 2.36 1.3 2.93 1.61 PYTHIA 6.125 + K=1.34

WZ 1.45 1.79 1.45 1.84 1.27 PYTHIA 6.125 + K=1.34

tt 3 6.53 2.18 5.48 1.83 average of NLO ca lc .

q tb 0.31 0.8 2.62 0.68 2.22 NLO ca lc .

tb 4.7 0.49 0.1 0.35 0.08 NLO ca lc

QCD 25.06 17.3 0.69 11.16 0.45 from c urrent stud y

tota l bgd 50.11 34.59 28.77

Significanc e 0.78 1.12 0.92

 assumes mostly running with Run-IIB silic on trac ker
 assumes Jet-Mass resolution of 10%, 

   SHW 1999 CAL reso. assumption met in Run-IIA
 improvement mainly from sophistic ated analysis tec hniques
 ~50% less luminosity needed c ompared to 1999 with updated Xsec
 ~28% less luminosity needed with rea listic  trigger effic iency, 

                                                     QCD ... Bgd from data compared to SHW '99
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for 1 fb -1



ye a r baseline design

2003 0.28 0.3

2004 0.59 0.68

2005 0.98 1.36

2006 1.48 2.24

2007 2.11 3.78

2008 3.25 6.15

2009 4.41 8.57

-1)

 c ombined ll, b b, l b c hannels
 no systematic s inc luded
 no h c WW c hannel; impac ts m

H
 > 125 GeV
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-1 a t m
H

H
 > 120 GeV

d

-1



2-Higgs Doublet Models2-Higgs Doublet Models

for example:
MSSM

g
hff 

µ cos a

Þ  fermiophobic for a=p/2
    i.e. might couple only 
    to bosons, 
    not to fermions
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CP-Conserving MSSM Higgs Searc hCP-Conserving MSSM Higgs Searc h

from hZ searchesfrom hA searches

e

e

P.BechtleP.Bechtle
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mass limits: m
A
 > 92 GeV/ c 2

                    m
h
 > 91 GeV/ c 2



tth with h f bb

g luophob ic
OPAL p reliminaryOPAL p reliminary

CP-Conserving MSSM Higgs Searc hCP-Conserving MSSM Higgs Searc h

Now also LHC-inspired scans:
 g luophobic  (gg ®  h suppressed)
 small a

eff   
(h ®  bb, t t  suppressed)

 modified M
SUSY

, reverted m-sign
 ... improved calculations ...

g

MSSM
 /  g

SM
 :

M.Carena  et a l. hep-ph/ 0202167

M.Frank et a l.
A.Brignole et a l.

Z-width, Yukawa searches, decay indep. Higgs

exc luded

... and even more
benc hmark sc ans
done ...

... to be c ombined
by LHWG ...

WWh with h f bb

sma ll  h

eff
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h i bb suppression
out of LEP reac h ...



CP-Violating MSSM Higgs Searc hCP-Violating MSSM Higgs Searc h

 Trilinear c ouplings A
u
 break SUSY and Arg A

u
 �

 CP viola tion in Higgs sec tor:       
   j A, h, H not eigenstates
   j new eigenstates H

1
, H

2
, H

3

 Arg  A
u
�  0 motivated by baryogenesis

 benc hmark with la rge k, Arg  A
u
, small M

SUSY

 mixing and c oupling suppression
 

... searc h for H
1
 and H

2
 in H

i
Z and H

i
H

j
 ...

(A.Pilaftsis et al.)



Charged Higgs Bosons HCharged Higgs Bosons H

l

l

 in 2HDM type-II: down/ up fermions to H
1 
/ H

2

 at born level: mH m

m > mW m

m ; with rad.c orr. c an have m H m

m < mW m

m

 sc alar H

m

m

 (signal) (signal)  n vec tor W

m

m

 (Bkgd)
 assume (3 c hannels) Br H

oqp

c s

r

Br H

o

p

st

u 1

2500 pb-1

WW-background

???
~ 4 v in L3(2000)

... new results (DELPHI, OPAL, L3) to be c ombined ...

now 2.4 w

x

x

J.CuevasJ.Cuevas
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Charged Higgs Bosons HCharged Higgs Bosons H

y

y

z|{

}~

•

€

•

‚

z
{ }~

•

€

•

‚

 In 2HDM type-II externa l c onstra ints from
  (OPAL) : m

H

ƒ

ƒ > 1.28 tan 

„

GeV

Br …

†ˆ‡
‰

†
ŠŒ

‹

ŠŽ•

Br …

†
‡ e

†
Š

e

ŠŽ•

• 0.9726 1 • 4 ‘

m

‹

m

•

’
“

”

m

•

m

–

2
tan

—

mH

˜

2

 Complements earlier study of
  (OPAL) : m

H

ƒ

ƒ > 1.89 tan 

„

GeV

b ™
š

›
œž• X

In 2HDM (type I):
 H+- ®  W*+-A0 dominates for tan b>1 if kinem.allowed
 search in LEP2 data also for

  H+H- ®  W*A W*A ®  qqbb qqbb
  H+H- ®  W*A W*A ®  lnbb qqbb
  H+H- ®  t n    W*A ®  t n qqbb

... typic a l exc lusion limits (DELPHI) ...

m
A
 below

bb not
covered
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 in SM via  penguin diagrams

 c an be modified by SUSY partic les

– 6
BABAR :
(88.5 ± 0.9) 106 BB pa irs

Br B Ÿ K l

 

l

¡£¢

0.68

¡ 0.15

 

0.17 ¤

0.04
¥

10

¡ 6

Br B Ÿ K

¦

l

§

l

¨

¢ 1.40

¨ 0.49

§

0.57 ¤

0.21

¥

10

¨ 6

©

 3 ª

theory: 0.8 – 2.01 * 10 – 6



At SM produc tion rate:
m

h
 > 109.7 GeV (obs.)

m
h
 > 109.4 GeV (exp.)

Fermiophobic  Higgs Searc hesFermiophobic  Higgs Searc hes

 In 2HDM - type I Higgs coupling to fermions g
Hff

 ~ cos « can go to zero

  (®  ` fermiophobic Higgs')
(in SM Br(H ¬ gg) » 0.1% for m

h
=90 GeV)

­ ~ sin2( ®

¯±°

) 

­ ~ cos2( ®

¯

° )

@Tevatron-I/ II > 80 GeV

²

²

D.BadenD.Baden



Doubly Charged Higgs Bosons HDoubly Charged Higgs Bosons H

³ ³

³ ³

hee h
´ ´

µ

7.6 ¶ 10

· 3 GeV

· 1 M H

h
¸ ¸

¹

5.0 º 10

» 3 GeV

» 1 M H

...searc h for same-sign multi- lepton events ...a t LEP, HERA, TEVATRON ...

¼

¼

J.CuevasJ.Cuevas
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Single H Single H 

½ ½

½ ½

Produc tion at HERAProduc tion at HERA

 rec ent exc itement (2002) from high mass multi-elec tron events in H1

exprmt selec tion Data SM

H1 2e M > 100 3 0.25 

¾

 0.05

H1 3e M > 100 3 0.23 

¾

 0.04

ZEUS 2e M > 100 2 0.77 

¾

 0.08

ZEUS 3e M > 100 0 0.34 

¾

 0.09

 no exc ess in ZEUS
 no exc ess in ¿ ¿-c hannel
 in ded ic ated H

À À

À À

 Á ee searc h
  1/ 0.34 events
 Â something else ... ?
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Doubly Charged Higgs Bosons HDoubly Charged Higgs Bosons H

Ã Ã

Ã Ã

 lumi measurement ok
 would change angular

   d istribution

DELPHI   ( ÄÅ any lifetime)
L3      (e, Æ

ÄÇÅ no lifetime)

 very forward e might
   get lost

2 fb -1: > 150 – 200 GeV

È s

É

2
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Conc lusionsConc lusions

 Expec t physics beyond the Standard Model ...
 we are groping in the dark – where will we find it ?

 Fundamental scale /  struc ture
 EW Ê TeV Ê Mpl

 Experiments:
 model-independent searches
 searches within numerous models
 rare decay measurements
 prec ision EW measurements
 a lot more sensitivity in our hand (HERA-II, Tevatron-II, LHC ...)
 ...

 New physics at/ from TeV scale
 due to EW-symmetry breaking /  Higgs sec tor

   (Tevatron, LHC, linear collider)

... next 5 to 10 years... next 5 to 10 years
will tell ...will tell ...
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Dec aymode- and Flavour-Independent HiggsDec aymode- and Flavour-Independent Higgs

cross-section exclusions:
k<0.1 @ 1 keV < m

S0 < 19 GeV
k<1    @             m

S0 < 81 GeV

absolute mass limit for SM
coupling strength

c 2 = Ë95 /  ËSM(hZ) * Br(h,A Ì hadrons)

... LEP ana lyses being finished, to be c ombined ...

... a lso OPAL, ALEPH ...

Í

Í

M.BoonekampM.Boonekamp
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'Little' Higgs'Little' Higgs

 in SM quadratic a lly d ivergent loops 
   in Higgs mass rad. c orrec tions
 fine tuning prob lem to 1% c an be

  addressed by SUSY ... 

Î c anc ella tion of loops one by one
   (top- loop dominant)

in little Higgs theory:
 Higgs is pseudo-Goldstone boson

  (from global symmetry breaking)
 left-handed SU(3) trip let
 three right-handed quark singlets

Ï

R
 cancels top loop  d ivergence a t one-loop

 gauge and Higgs loops cancelled by new bosons
 built- in SU(3) symmetry enforces relations

   between couplings

   m

Ð

 ~ 900 GeV – 2 TeV

tL

bL

Ñ

L

tR bR

Ò

R

experimenta l searc h:
 pa ir-produc tion of c harge 2/ 3 quark

Ó

Ô h+t, W+b, Z+t
 single produc tion of new gauge bosons

   quantum nrs model-dep., m ix with W,Z
 new sc alars, m=100 GeV – 2 TeV

   often add itiona l higgs doub lets ...

new q uark

Arkani-Hamed, Cohen, Georg i

Õ

Õ

H.Logan, E.RosH.Logan, E.Ros
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CDF-II  M
LQ

 > 230 GeV in eeqq (72 pb-1)

            M
LQ

 > 107 GeV in Ö Öqq  (76 pb-1)

DØ-II   M
LQ

 > 179 GeV in eeqq (41 pb-1)

            M
LQ

 > 157 GeV in × ×qq  (41 pb-1)

... reac h up to M
LQ

 ~250-325 GeV (2 fb -1) ...

Krämer et a l.
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Limits on RP-Violating GMSBLimits on RP-Violating GMSB

LEP: R  conserving SUSY HERA: R  violating  SUSY

 HERA c ompetitive with LEP for 
Ø

'
1j1

 Ù 1

 improved sensitivity from HERA-II
 first lim its on independent of

  

Ø

'
121

 squark masses

Ú

Ú

C.Sc hwanenbergerC.Sc hwanenberger


