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SUPERSYMMETRY :
THE SEARCH FOR THE HIGGS BOSONS

Connection : 1. Supersymmetry =- natural basis for fundamental scalar fields

2. Solution of the hierarchy problem / part II :
Higgs boson light

3. Higgs mechanism can be generated dynamically [radiatively]

Golfand,Likhtman

Wess,Zumino
>k 3k 3k >k o3k

Layout : Higgs : Minimal Supersymmetric Standard Model / MSSM

Brout,Englert,Higgs
Guralnik,Hagen,Kibble

— Summary of theoretical basis

— Status and perspectives: LEP; Tevatron, LHC; ILC/CLIC

Beyond the minimal theory

— Links to grand unification
— CP violation

— Elements of NMSSM

— N=1/N=2 hybrid model




1. MSSM
Minimal Supersymmetric Standard Model

Fayet

Dimopoulos,Georgi
N=1 Supersymmetry : pairing of particles : bosons/fermions | spin s/s + %
chiral superfield : ¢ = & + /20¢ + 00F E:z=[x,;0,0]
gauge superfield : V = 9‘7#5 Vi + 00 O\ + hb + %00 66 D

actions : gauge : Sy = %fdf”zl:ﬂ2 + hb
matter,Higgs : Sm = fd82<£Jr exp [—|—29\A/]<£
superpotential : Sy = fd6zW + hc

W =puHg Hy — gaHyg- QD¢ — g, Q-H, U + [L's]

consequences : superpotential analytic : Hy, # iToH

= masses for down/up : 2 Higgs doublets H; and H,,

solution of field equation for non-propagating auxiliary field : D = —g|¢|?

' 2 4 24
= quartic cplg ~ [small] gauge cplg® : A|¢p|* ~ 97|¢|




SUSY breaking : Higgs part of soft susy brkg potential

Vsoft = m?l|Hd|2 +m?2|Hy|? + m?de-Hu + he + Yukawa terms [Q, L, H]

Higgs potential : YV = bound from below,
min for vg, v, # 0 :
m/Z + m}? > 2|m? |

(9% + ) (|Hal? — |Hul*)? + $92|H] Hu? m/2m/2 < mi_

V= [m3 + |ul?]|Ha|? + [, + |p?]|Hul® + m, Hq Hu + he

Parameters [Born] : m/2, mi2, m3 = wvg,vu,m3, = M7 = i(g2 + g'%)(v3 + v2)

tan B = vy /vg [ 1..My /M)

M3 =m?2 (vq/vu + vu/vq)

8 states:

1 ||va + Ry
subtracting vacuum : Hg = 75 B 3 Goldstone states
hrg 5 phys: A, h, H, H*

diagonalizing phys R mass matric: h = —sin« §Rh2 + cos a RhY

Gunion

H = cosaRh) + sinaRh) Haber




Masses

. A2
pseudo-scalar mass : M%

charged masses : Mi = Mi + MX%V

scalar masses ; Mi%,H = % [A+Z £ \/(A+ Z)2 — 4AZ cos? 23]
tan 2cc = tan 23 (M3 + M%)/ (M3 — M%)

light h mass-bound : | M < My |cos28| < My

Couplings

P ge g% g

SM 1 1 1

H
MSSM h || cosa/sinf —sina/cosfB  sin(B — «a)
H || sina/sing cosa/cosf3  cos(B — «)

A 1/tan g tan 3 0

100 150 200 300

M4 [GeV]
# A decoupled from elw vector bosons

# decoupling : h = SM H : My > 150/300 GeV >
# d couplings enhanced for large tan (3




Masses

. 2
pseudo-scalar mass : M%

charged masses : Mi = M,%x + M%V

scalar masses ; Mi%,H = % [A+Z £ \/(A+ Z)2 — 4AZ cos? 23]
tan2a = tan 28 (M3 + M%) /(M3 — M%)

light h mass-bound : | M < My |cos28| < My

Couplings

P gr 95 gy

1 1 1
cosa/sinf —sina/cosfB  sin(B8 — «a)
sin a/ sin 3 cosa/cosfB  cos(fB — a)

1/tan g tan 3 0

]
100 150 200 300
M A [GGV]

# A decoupled from elw vector bosons

# decoupling : h = SM H : My > 150/300 GeV >

## d couplings enhanced for large tan (3




Radiative corrections

cructal : mass of lightest Higgs boson h lifted beyond Z-boson mass by rad.cor
Okadagq ,Elliseq ,Habereqg

... Martinegg,Heinemeyereg,

#1 Leading top/stop contributions :

M2 -~ -
— 3%;:2 Mf‘ log <MZQ> / incldg trt; mixing =

o -

H 2 2 2
2 2 , 3G 4 (M7) X 1 X

\/§7r2

maxing : Xy = Ay — pcot B :

no-mix scenario : X;/(Mz;) =0

max-mix scenario : X¢/(M;) = /6

minimal mixing

decoupling regime :

M, = 175£5 GeV
] — M;, maximal : | M < 135 GeV

Mzyey = m, = 1 TeV

p = —200 GeV

—Mp =My = Mgt

status : relev 2-loop / leadg 3-loop contrib
... | FeynHiggs




Radiative corrections

mass of lightest Higgs boson h lifted beyond Z-boson mass by rad.cor

Okadaegq ,Elliseq ,Habereg

crucial :

. Martinegqg ,Heinemeyereg

#1 Leading top/stop contributions :

M?2 - -
€= \?’/C_;FQ M2 log < 22> / incldg trt;, mixing =

H —H 2 2 2
2 2 , 3G 4 (M= X 1 X
M; < Mg + E M7 |log M% + <M’%> (1—5 <M’%>>]

\/§7r2

maxing : Xy = Ay — pcot B :

| no-mix scenario : X;/(Mz;) =0

maximal mixing :
= —200 GeV . .
" e ' max-mix scenario : Xt /(M;) = /6

Mgysy = 1 TeV

AV
o
o

T H ()
decoupling regime :

— M, maximal : | My < 135 GeV

Higgs Mass (GeV)

— Mpa 2 My >~ Mg+

status : relev 2-loop / leadg 3-loop contrib
. | FeynHiggs




Radiative corrections

most important in MSSM to lift mass of lightest Higgs boson h beyond Z-boson mass

Okadagg ,Elliseq ,Habereq

.. Martinegqg ,Heinemeyereg

#1 Leading top/stop contributions :

M? - .
€= \?}C_;f M} log <M2> incldg trt; mixing =

@ -8

3G (M?2) X2
M5§M§+ﬁ7f‘2M;1 log M2 +<M%> (1___

maizing : Xy = Ay — pcot 3 :

no-mix scenario : Xy/(Mj)

max-mix scenario : Xt /(M;) = /6

#2 Couplings Abb etc for large tan 3 : Carenacgq

Spiraea

[Abb] = g tan ﬁ/[l + Ab] X = )\b,uvd tanﬁ

Ap ~ 2043 Mgﬂtanﬁ/max[.gQ 52 [;%] At Atvg tan G
—|—4tAt,utanﬁ/maX[,u t2,43] | HEL




Branching ratios :

Pl
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— overwhelming b decays | elw vector bosons suppressed | approach to decoupling

— @ decays to Higgs cascades, charginos/neutralinos, sleptons, ...

Total widths :

moderate tan 3 : I'tor remains small, ~ 10 GeV, even for large Higgs masses,

due to suppression of elw vector boson decays [driving SM to sev 100 GeV]




Branching ratios :
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— overwhelming b decays | elw vector bosons suppressed

— @ decays to Higgs cascades, charginos/neutralinos, sleptons, ...

Total widths :

moderate tan 3 : I'tor remains small, ~ 10 GeV, even for large Higgs masses,
due to suppression of elw vector boson decays [driving SM to sev 100 GeV]




Production channels :

large variety of channels at LEP, ILC/CLIC; Tevatron, LHC

1.) ete™ — Zh, Ah SM X sin? Be, cos? Ba " wf I.>\/\j\;\/\~':r}f
— ZH, AH cos? Ba, sin? Ba H‘H“f:” - ‘h"‘*.'i"".H
— HTtH— | decplg regime : Zh and HA

ete™ — vvh, H SM x sin? Ba, cos? Ba | no A production

Heavy Higgs mass reach : M < /s/2

vy — h, H, A through t, b, Wi,Hi,f(i,... loops <«

Resonance formation for masses up to 0.8 X./See

2.) pp/pp — h, H A+ X via  — gluon fusion gg — h, H, A through colored triangles
— Higgs-strahlung q¢ — Z — Zh, etc
— associated production qf7 — W* — hHT, etc

— vector-boson fusion WW — h, H, # A, etc

— quark fusion bb — A, etc




2 crucial channels :

a) gluon fusion at NLO :

o(pp—H+X) [pb] ]
Vs=14TeV 3
M, = 174 GeV
CTEQ6M

(opp) = [dz1g(x1; pr) [drag(zo; pr)x

0'[99 — Higgs; MH = X122Spp; ,UR,F] W
4L :l H Hz SN HfE

200

olgg — Higgs) = a?(ur)g%|F>|? x BW My [GeV]
tan 3 large : large cross sections

Fo = =27[1+ (1 —7)f] 7=4M; /Mg

arcsin? /T T>1

14 /1= :
—%[loglj\/—% —im]?2 <1

for spin 1/2 loop, etc




2 crucial channels :

a) gluon fusion at NLO :

K =on1L0o/0ro [2 loops, incldg masses]

— smproving H,h Higgs production by 50,20%

— damping spurious g r dependence

b) b-quark fusion :

parton : bb — Higgs ~ tan? Beff
out of gg — bb+ bb — bbh

equivalent descriptions

|
-

—
&)

T T T
o(pp~> H+X) [ph]
Vs =14 TeV

T
u=M
my = 174 GeV

0

722 bb - h(NNLO)

L XX\ gg - bbh (NLO)

T T
o(pp — bbh +X) [fb] |
Vs=14TeV
p=(2m, +M,)/4

" PR IR
200 250
M, [GeV]

N
300

Kramereg




STATUS OF SEARCH

1.) LEP : Higgs-strahlung Zh, ...

associated production Ah,. ..

= small tan 8 disfavored

charged Higgs : M+ > 80 GeV

2.) Tevatron : b-quark fusion :

excldg large tan 8 / mod M4 g

charged Higgs in t decay :
s/ltanfB : Mg+ > 150 GeV

Theoretically

Inaccessible k

0 20 40 60 80 100 120 140

888588233888

m, (GeV/cz)

Tevatron Run Il Preliminary, L= 1.8-2.2 fb"
no mixing, y=+200 GeV

Excluded by LEP
— Oty R

Expe=cied limid

Expecied limil + 1o
EET) Especied limi + 30
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L}N“\ ______—-n—--’-ﬂ*{:‘%w
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J—

- oxpescted limit
1o band

2c band
obsarved limit

EXPECTATIONS 957 C.L. upper limits COF Run i Preliminar{(z2myy 11

Tevatron pres : 20 dvlp in bb— Higgs — bb
[I(IIT) : 3(4)o at 115 GeV

LHC : [M 4, tan 3] parameters of

o{pp—H+b_)xBR(H—>bb) (pb)

Higgs discoveries h  H B A HT : i {G:ﬂhz}

licht Higgs covered o Seotember 2001

l— h—>yy and SLdt=300 fb™’

Maximal mixing
Wh/tth, h —>yy ///A//_//_//J/x//

=~tth, h—> bb S
&, o s

—> TV

T T
RAXX
A

# MSSM Higgs spectrum partly covered :
blind wedge H ... at moderate tan 3
in decoupling regime

SN

partly covered by Higgs — susy decays
for some favorable parameter ranges

=

T T
SN\

ILC/CLIC : h in Higgs-strahlung eTe™ — Zh

ete™ : My 4 g+ < 54/s=15TeV

~y : Mg a <08 x+/s=24TeV




Profiling Higgs bosons

— Higgs masses
— tan 8 and A parameters
— spin / CP quantum numbers

— couplings

a) Masses : My to 0.25% [LHC] = 0.05% [ILC]
Ma, My, My + to 1%
(v absorbed in soft params | higgsinos] > L

tan f3

b) tan (3 : Production of A bosons : pp/pp — bbA ~ tan? Bers acc ~ 10%

vy — T7TA : tan Bers at 2 to 5%
mSUGRA fit ~ 3% [LHC] — 0.5% [ILC]

trilinear cplg A+ : A + pncot B ~ A : masses l;L and 1

eTe™ production : mixing 7, /tg
= A; = —560 £ 25 GeV [SPS1a’]




Profiling Higgs bosons

— Higgs masses
— tan B and A parameters

— spin / CP quantum numbers

— couplings

b) tan 3 : Production of A bosons : pp/pp — bbA ~ tan? Betf
accuracy ~ 10%

vy — TTA : tan Ber s at 2 to 5% Choieg

LAl Mt o
mSUGRA ~ 3% [LHC] — 0.5% [ILC] Fittino,Sfitter 7 9 10 11 12 13

tan

trilinear cplg Ay : Ay + pcot B~ Ay : masses l;L and 11

ete™ production : mixing t;, /tr

— A; = —560 £ 25 GeV [SPS1a/]

I(H,A—>7T172) _ A\1/2 (A, +pcot 8)2

I'(A,H—TT) MJQ4 .

trilinear cplg A : Ar —pucot g~ A- :

= A; = —450 £+ 50 GeV [SPSla’ in ete™ — HA]




c) JF Quantum numbers :

w
o

Mo Z7Z - 605

angular correlations in decays h, H, A / production L

N
a1

N
o
T

spin = 0 : ex! : H— ZZ®*) — 4¢ : unique : threshold
¢ polar angles

No. of Events
i
o

i
o
T

similarly : ete™ — Z* — Zh...

a1
T

o

> Yang theorem : gg,vyvy < h, H, A : spin-1 excluded

spin-2 etc excluded if no non-trivial decay distrib d4 )\f,m(G) # 0 observed

= only spin-0 left

CP=++/+—: exl: decays H A — 777" etc :

azimuthal correlations perpendicular to 7/7 flight direction :

dl[0TT /0T ]/dp =1 F (%)2 cos¢ [impact analysis/

vy — H ~ €1 - €3 # 0 lin parallel polarization

¥y — A~ €1 X €3 # 0 lin perpendicular polarization




d) Couplings :

hff ~mix X SM
AWW ~ mixz X SM : ex light h

LHC :

ILC :

0‘(pp — h)z X BR(h)f ~ FiFf/Ftot
I'tot not determined =

ratios of couplings : - T T

mi:vaj

continuation by hypothesis:
# gQ(hWW) < g2(hWW)SM for doublets/singlets
= upper bound 'ty < F%V sym/w BRyy

# lower bound 36 BRf < Dot

SM error in 15% range at LHC
~ decoupling regime in MSSM >

eTe” — Z* — Zh inclusive
g(hZZ) determined [model-indep] =

absolute values % level of couplings

A g¥H.X) / g *(HW)

9°(H,X) 1 g “(H,W)

o
os)

Duhrsseneg

Sfitter

0’(H,2) / g°(H,W)
g’(H.,1) / g°(H,W)
g*(H,b) / g*(H,W)

without syst. uncertainty

i ATLAS

J'L dt=300 fb ™

110 120 130 140 150 160 170 180 190
m, [GeV]




d) Couplings :

hff ~mix X SM
AWW ~ mixz X SM : ex light h

LHC :

ILC :

O'(pp — h)z X BR(h)f ~ FiFf/Ftot
I'tot not determined =

ratios of couplings : g = mizxm,

mia:ij

continuation by hypothesis:

# gQ(hWW) < g2(hWW)SM for doublets/singlets

= upper bound 'ty < F%/V sym/w BRyy

# lower bound 36 BRf < Dot

SM error in 15% range at LHC
~ decoupling regime in MSSM >

eTe” — Z* — Zh inclusive
g(hZZ) determined [model-indep] =

absolute values % level of couplings

200 GeV <m, <400 GeV

400 GeV <m, <600 GeV
600 GeV <m, <800 GeV

800 GeV <m, <1000 G

MSSM prediction: m,, = 120 GeV

— c)

LC 1o (with fusion)
LC 95% CL (with fusion)
LC 1o (w/o fusion)
LC 95% CL (w/o fusion)
\ \ \ \ \

0.95 1 1.05 11 1.15 12

dw/9w(SM)
ILC




2. Extensions beyond the minimal scenario

— impact of unification mechanisms
— CP wviolation

— NMSSM

— N=1/N=2 hybrid model

2.1 Links to unification

a) Hierarchy problem / fine-tuning for light Higgs :

rad.cor to SM Higgs mass : 6M12{ ~ a2

for low-mass susy — alA? — a[A% — M?) = aM? ~ M3,

[mod logs]

b) Radiative symmetry breaking :

evolution GUT — ELW : dm?2 /dlogQ? =3 - A% Ym? + ... : fast fall-off to below zero
dm%R /dlog Q% = 2 - )\% Ym? 4 ... : fall-off less : positive

dmtgL /dlog@Q? =1 )\% Ym? + ... : fall-off least : maximal




2. Extensions beyond the minimal scenario

— 1mpact of unification mechanisms

— CP wviolation
— NMSSM

— N=1/N=2 hybrid model

2.1 Links to unification

b) Radiative symmetry breaking :

evolution from universal scalar mass

at GUT generates negative mass

at ELW scale :

evolution checked in

elw + susy precision data

2

N

19°  10°

LN
@T\

WOWW

w014“016

Blairea

Adamea




2. Extensions beyond the minimal scenario

— 1mpact of unification mechanisms
— CP wviolation

— NMSSM

— N=1/N=2 hybrid model

2.1 Links to unification

b) Radiative symmetry breaking :

evolution from universal scalar mass

at GUT generates negative mass?

at ELW scale

compatible with elw data : ~ SPS1a/
h=114] A = 440 | My = 60 | My /5 = 310

. ) 0
elw only : bottom-up evolution not unique 00 1000 1500 2000 - 2500

m, [GeVi/c?]
= CMSSM as well as NUHM

Buchmullereg




2.2 CP Violation

MSSM Hziggs sector Born level : CP conserving
CP wiolation at h.o. induced in MSSM by many sources for phases : p, M;, M2, A

= CP mixing of Higgs states [h, H, A] = [H1, H2, H3]

= exciting mixing phenomena in regions of degenerate states,

e.g. decoupling regime (Mg ~ M 4] :

AZ, CP viol f loop : A2~ Mf%[,uAf]/M2

mi — Ml 4

sin © 1
cplx rot : X = 5 tan20 =
' cos ©

EXP : vYpot — H2 or Hg :

__|cos®|?2—|sin©]?
" | cos ©]2+4|sin ©]2

o _ 2¥cosOsin ©F
ACi?“[HQ] — _ACiT[HS] " | cos ©®|24|sin ©|2

Apin[H2] = —Apin [H3]




and couplings :

LI
. ~aa
PP de . ”/’x

.. i
W

Carenagegqg
'l
+  CPX scenario

tanff =5
M+ = 150 GeV
Msusy= 0.5 TeV

v
Y
"
“
"
"
A}
Y
A}
\
\
\
\
v
\

= | - 10-2||||||| MEEERI FNERI ENE T2 AT ANE FERRE AR EEE K 1| Pl RN Cl,'r'g (M3):O,7T/2
-125-100 -75 -50 -25 0 25 50 75 100 125 -125 <100 75 50 25 0 25 50 75 100 125
arg (A) = arg (Ay) [deg] arg (A) = arg (A,) [ deg]

CPX LEP analysis :

w=2 A=1,M=0.5

=- areas of small Higgs masses

exp not ruled out

Theoreticall -
CPX Inaccess blg ]

20 40 60 80 100 120 140
m,,, (GeV/c)




2.3 NMSSM

motiv : MSSM, incorporating Ay = g2, very special =
— how stable are general patterns when susy scenario extended?

— solving p problem?

o~ sev. elw scale v | # 0, Mpy

— reducing little fine-tuning

Higgs mass increased by large stop mass M ~ 4AM;

Higgs pot: %M% ~ —p? —m2 ~ —p? + %MQ [large tan B

= cancelation of TeV-type parameters : O(1072)

NMSSM = MSSM -+ isoscalar S Fayot

~A A ~ ~ Ellwangereq
superpotential Wnarssv = Warssym [ ] + ASHg - Hy, + §S3
(S)o =vs #0: u= Avs | p coupled to vs ~ sev. elw scale
fields weakly cpld up to Mp; : A\, x < 0.6 = light Higgs ~ Mz +rc

assume mechanisms to remove tadpole and cosmo domain wall problems




Consequences :

1.) Spectrum : charged states unaltered : H*

neutral : scalar h,H®s = Hi,H>, Hs

pseudo-scalar A da = A, As

2.) Maximal mass of lightest Higgs boson :

M}QL < M?cos?28 = M12{1 < M% [cos? 23 + ;‘—; sin? 23] + rad.cor

large Born improvement

at small/moderate tan (8

[A=0.70,x = 0.10,tan 3 = 2.2

M =1 TeV, A = 2.5 TeV]

Ellwangereg,




Consequences :

1.) Spectrum : charged states unaltered : H*

neutral : scalar h,H®s = Hy,Ho, H3

pseudo-scalar A da = A, Ao

2.) Maximal mass of lightest Higgs boson :

M}QL < M?cos?23 = MIQ{1 < M2 [cos? 28 + ’g\—z sin? 23] 4 rad.cor

3.) Light pseudo-scalar A1?

x small = approx PQ symmetry : Hg, — exp [ia]|Hg ,
S — exp [—2ia]S

= spont. broken : light A; [pseudo-] Goldstone Dermisekeq

search for light A1 : — mass shift PS[bb] mixing with 41 = hfs
— Wilczek process : V[bb] — A1 +
—ete” — ZHy Hi — A1A1 — bbbb, 7777, ..

no signal yet established




2.4 N=1/N=2 Hybrid Model

AntoniadiSea ,Choiea

motiv : transition from Majorana to Dirac gauginos :

— suppression of flavor-changing diagrams
xX annihilation to light fermions not suppressed

— Cold Dark Matter :

new co-annihilation channels : widening parameter space

— phenomenology very different from MSSM

A

Spectrum : N=2 gauge hypermultiplet :
N=1 standard gaugino supermultiplet : G G . G

N=1 adjoint chiral supermultiplet G DY
Dirac field : G® G’ = Gp | scalar ¢’s in adjoint representation

N=2 Higgs hypermultiplet {I:IZ, I:Id}

N=1 matter Supermultiplets [chiral character]




b) HIGGS/SCALAR SECTOR :

Spectrum :

h H sg Sy Hy He Hs Hy

Mi7[/M~y ] mass O(1 TeV) =
ar ay — Al A2 Ag

+ + + + + +
H S;1 S — O S5 S3

vev of oy small : Ap < 10—3

Higgs potential modified compared to MSSM | for large o, A mass parameters :

YV =m/Z2HY|? + mZ2|HJ|? + m2 HY-HY + hc

+5(9% + g)HL? — [HYPP + 5(9° + g") [ HY* H

Higgs mass matrix :

M%C% + Mis% (M2 — M2)cgsg _ M2 0
(M3 — M3)epsg  Mzsy + M3ch 0 M3

M? =

= Higgs masses at Born level independent of tan 3

= upper limit : M}QL = M% cos? 203 + rad.cor — M% + rad.cor

reducing fine-tuning




b) HIGGS/SCALAR SECTOR :

H sg Sy Couplings [Born] :

ar ay scalar x H x H # 0
+ + - -
scalar X gp X gp # 0

scalarxfxf#o

scalar x SM pair = 0

scalar pair X SM # 0
# decay modes : sy — hh,...xTx,... 7

ay — xXTx ... : SM matter/gauge loop suppressed

7# production channels : loop cpld : pp — gg — sy, ...

direct reTe” — Sf—Sl_, ... | low mass : Drell-Yan

e S| 15
— neutralinos E Bl

~ - chaginos R
TS pp = sy [ SPS1a’ ] 1
St

ops 1
—— hhhHHH | ]
- AA

HH

=
<
T
[y
o
T T

Branching Ratios
=
o,

a(pp > s,) [fb]

Ec
Production Cross Section [fb]

b Ve L L
1.0 2.0 3.0

E,, [Tev]

M, [Tev]




b) HIGGS/SCALAR SECTOR :

H s; Sy Couplings [Born] :

ay scalar Xx H x H # 0

+ + - -
scalar X gp X gp # 0

scalar X f x f #0

scalar x SM pair =0
scalar pair x SM # 0
# decay modes : syy — hh,...xTx " ,...,ff*, ...

ay — XTx ,... : SM matter/gauge loop suppressed

# production channels : loop cpld : pp — gg — sy, ...

direct reTe” — Sf—Sl_, ... | low mass : Drell-Yan

c) COLOR SCALAR SECTOR / SGLUONS :

partners to gluinos : colored octet scalars = sgluons
pPp — g9 — 0coc  0c—§G§ §G—aed  d—axX] =

pp — 8jets +4xY : unusual susy signal [vis 2jets + 2 X} ]




CONCLUSION

SUSY & HIGGS 7 ...

soon — experiments will decide ...




