ACADEMIC

LECTURES

BEYOND THE STANDARD MODEL




SUPERSYMMETRY

Sunday, 2 May 2010



A symmetry between fermions and
bosons




* No mass degeneracies among SM-particles with
ditferent spin:
Not an exact symmetry.

* No SM-particles are each others partners:
Doubling of the spectrum.

* Even that 1s not enough;
Two Higgses are needed.

* Nucleon stability 1s not automatic.

* Huge number of parameters.
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MOTIVATIONS

@ Nice

Q Finiteness

@ String Theory

@ Hierarchy problem

Q@ Dark Matter

@ Coupling constant convergence
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MOTIVATIONS

Confidence
level
@ Nice ~ 1%
@ Finiteness ~.001%
@ String Theory ~10%
@ Hierarchy problem ~10%
@ Dark Matter ~15%

@ Coupling constant convergence ~20%
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THE HIERARCHY PROBLEM

Loop correction to scalar masses

e

1
4 g
/dkkz_ 5> ~ gA

e = my o\ <o

bare

Fine tuning
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FERMIONS VS. SCALARS

Fermion —_— it %

Om o< g“mlog(A/m)

Scalar 5 O

O = gA?

3k Correction 1s quadratic instead of logarithmic

3k Correction 1s not proportional to mass

Small fermion mass gets small
corrections: no fine-tuning.

Sunday, 2 May 2010



HOW DOES SUSY SOLVE THIS?

O Higgs
+ +g A

Boson

Loop

Higgsino

+ ( ) _ 272

Fermion

Loop

Fermion-Boson cancellation (if couplings match)
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NA

5¢ Dirac Naturalness:
Parameters should be of order 1 in natural units.

-
—

2¢‘t Hooft naturalness (Technical Naturalness):
A parameter 1s naturally small if setting it to zero
enhances the symmetry of the theory.
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NATURALNESS

Some exampled

m
Natural: D
M
; e
Unnatural, but technically natural:
zs

Wy DL, + iy Dy + myLr + myryr
for m = 0 we can rotate ¥y, and ¥p
by separate phases (chiral symmetry)

Unnatural (by any definition) mz
(In SM + gravity) MPlanck
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SUSY & THE HIERARCHY
PROBLEM

& A priori, supersymmetry only solves the
technical naturalness problem.

It does not explain Why Muveak 1s much
smaller than Mylanck.

(cf. QCD and “dimensional transmutation”)

In fact, susy has a Higgs mass parameter that is unnatural
(but technically natural): p

In supersymmetric theories additional
mechanisms exist that do explain this ratio

(require large Miop).

Cosmological constant hierarchy problem much worse, and

not solved by Susy
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SUSY & THE HIERARCHY
PROBLEM

& A priori, supersymmetry only solves the
technical naturalness problem.

It does not explain Why Muveak 1s much
smaller than Mylanck.

(cf. QCD and “dimensional transmutation”)

In fact, susy has a Higgs mass parameter that is unnatural
(but technically natural): p

In supersymmetric theories additional
mechanisms exist that do explain this ratio

(require large Miop).

Cosmological constant hierarchy problem much worse, and

not solved by Susy

Doed thes justtfy (more than) doubling the particle

spectrum?
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THE WESS-ZUMINO
MODEL

L = »Cboson 257 »Cfermion
Lboson = 77'LW6,LL¢T81/¢ Lfermion 5 Z.lza-'uja,uw

ot = (1,7) o = (1, —7)

0 —oM e 1 0

Free complex boson + left-handed (Weyl)fermion




Susy transformation on the scalar

(1 is a 2-component spinor)

O = \@ﬂb — \@c‘fa%

€ 1s a constant spinor
Oc Lscalar = \/i (58M¢8,M¢T i 53“1;5“@

Now we look tor a transformation of the fermion
Lagrangian to cancel this; let us try

betho = IN0HE)adud = iAo 6-558M¢
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0cLtormion = Meotd,¢'" 0,4 — Yot a¥eD,0,¢)
= A(—sa“c_f”wﬁuﬁygﬂ — @E&“U”é@uﬁygb)

Because of the symmetric appearance of the
derivatives we may replace |[o*c” ]§ by

1

S0 + 0" 5H = g,

Cancels bosonic variation if

A= —2
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O = \/§€¢ = \/§5a¢a
Setha = —iV20%(078) 00,0

Define an operator that generates this
transformation on all fields

(EQ -4 Qé) =0 %

X =¢or ¢y




SUSY COMMUTATOR

[€1Q + Q&1,82Q + Qéz} = —2ilegot € — 1 GLEN O

Or, equivalently

{Qow Qa} = 20,0,




Qa, Pu] =0
{Qa,Qp} =0
{Qa, @3} =0
{Qa, @y} = QJZBPM

Non-trivial extension of the Poincaré Algebra.




VACUUM ENERGY

Implies:

{QOM Qﬁ} == 20_ 5

H=P = i(Q1Q1 + Q101 + Q2Q2 + Q2Q2)
Theretore

(U] H ) = 1(]Q1 [¥) |7 + Q19 ) + |Q2 %) |* + |Q2 |T) |*)

It the vacuum 1s supersymmetric
Q.100=0,100=0 =—=>  (0|HI|0)=0

Vacuum energy 1s £ 1n non-supersymmetric QFT
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SUPERMULTIPLETS

2 Chiral Multiplet(*)

complex scalar + left-handed fermion

#* Vector Multiplet
Vector + Majorana fermion

% Graviton Multiplet
Graviton + Gravitino

(*)CPT-Conjugate:

complex scalar + right-handed fermion [not needed]
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Ly — N

Q)
Generates larger multiplets.

¢ N=1: previous slide.

& N=2: smallest multiplet has two Complex scalars,

plus a left and a right-handed spinor.
Non-chiral!

¢ N=4: smallest multiplet contains a vector, six complex
scalars plus four left- and right-handed spinors.
Finite!

¥ N=8: smallest multiplet contains graviton.

¥ N>8: smallest multiplet contains spin 5/2
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SUPERMULTIPLETS (N=1)

2 Chiral Multiplet(*)

complex scalar + left-handed fermion

#* Vector Multiplet
Vector + Majorana fermion

% Graviton Multiplet
Graviton + Gravitino

(*)CPT-Conjugate:

complex scalar + right-handed fermion [not needed]
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PHYSICAL STATE COUNTING

Type Example #d.o.t
Real Scalar 0 1
Complex Scalar e 9
Dirac fermion €r,€p, eJLr, e}; 4
Weyl fermion | €7 , €% (mass = 0) 2
Majorana fermion | Vg, V] (charge = 0) 2
Vector boson photon 2
Gravitino P
Graviton 2
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THE SSM

SM particle SSM partner Multiplet
Er (l T ) selectron; (sleptoni) Chiral
6}: ( —L_ ) selectrons  (sleptony) Chiral
dL squark Chiral
dRr squarks Chiral
photon photino (Majorana fermion) Vector
gluon gluino (Eight Majorana fermions) Vector
W= W ™, Z | Winos, Zino (Three Majorana fermions) Vector
Higgs e Chiral
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THE SUSY HIGGS

1 1
o A 2) > Weyl fermion(1, 2, §)L

CPT

1 1
e e 2) > Weyl fermion(l,Z,—§)L
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THE SUSY HIGGS

1 1
o A 2) > Weyl fermion(1, 2, §)L

lcpT lM

1 1
e e 2) > Weyl fermion(l,Z,—§)L




THE SUSY HIGGS

1 1
o A 2) > Weyl fermion(1, 2, §)L

cpt X

1 1
e e 2) > Weyl fermion(l,Z,—§)L

Two distinct options for

supermultiplet of SM Higgs
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THE SUSY HIGGS

1 1
o A 2) > Weyl fermion(1, 2, §)L

P N

1 1
e e 2) > Weyl fermion(l,Z,—§)L

Two distinct options for

supermultiplet of SM Higgs

BOth are needed to cancel anomalies
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THE MSSM (1)

MSSM spectrum:

¥ Quarks + sQuarks

¥ Leptons+sLeptons

¥ Gauge bosons + gauginos
©Q H{, H, + Higgsinos

& + NOTHING
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INTERACTIONS
SSM action:

/ d*x(d°0LF + c.c) + / d*xd*0L

€( ))
(e S D-terms

Origin of:

; : Scalar and fermion
Most interactions; e :
A kinetic terms and their
Gauge kinetic terms

gauge couplings

Easy Hard
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1 12 15
—Z Z FIL{VFMV’I o ? Z @Z@V“DM@W
="J; =1
v (D)) (D*9) — 2T — In(BT9)2 4

g B [Co i’ + o5 P oouR” + 2P0 “ou” + e

(+ neutrino contributions)

(+F,, F"¥ terms)
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STANDARD MODEL LAGRANGIAN

12 15
1 . £
—7 E FL{,/F“’/’I i ? E Yoy D,
=1 (=1

v (Dud)[(DFo) 2Bl ol— IA(9Td)® -+

—0, x1..U, 79, D, L, £,
QZQT?L : Co ]wRﬁ -+ 9%6%; agwa 7 - ggﬁwL 04¢¢R5 + C.cC.

(+ neutrino contributions)

(+F,, F" terms)
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STANDARD MODEL LAGRANGIAN

12 15
1 | _
—7 E FF{,/F“’/’I i ? E eyt D,
=1 (=1

v (Dud)(DFo) - p2dT o — IA(oTp)? -«

—0, x1..U, 79, D, L, £,
93151% : Co ]wRﬁ -+ 9%6%; agwa 7 - ggﬁwL 04¢¢R5 + C.cC.

(+ neutrino contributions)

(+F,, F" terms)
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STANDARD MODEL LAGRANGIAN

12 15
1 | _
—7 E FF{,/F“’/’I i ? E eyt D,
=1 (=1

v (Dud)(DFo) — p2dTo — IA(9Th)? -+

—0, x1..U, 79, D, L, £,
93151% : Co ]wRﬁ -+ 9%6%; agwa 7 - ggﬁwL 04¢¢R5 + C.cC.

(+ neutrino contributions)

(+F,, F" terms)
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SUPERSPACE

Extend space-time by four anti-commuting variables

e — 10 O,,00=1,2  (Spinorindex)
. 05—
{04,605} =0
{04,605} =0
(92 — (9192

92 = 92 = 92 = 9% = 0

/ d*zd?0

d*xd?0d%0 = / d*xd*0

(9_2 — 6)_1@2

Superspace integrals {
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CHIRAL SUPERFIELDS

For each supermultiplet (¢, 1) define a
Chiral Superfield

dr(x,0) = p(x) + V20y(x) + 6°F ()
F(x) : auxiliary field

Conjugate:

o (x,0) = o*(x) + V24 (x)0 + 02 F*(z)




CHIRAL SUPERFIELDS

For each supermultiplet (¢, 1) define a
Chiral Superfield

or(z,0) = oz )-I-\[Qw( )—I—é’2 (z) + Nothing
F(x) : auxiliary field

Conjugate:
¢TL (L, é) = \/§1ZL($)§ L G Nothing




VECTOR SUPERFIELDS

To describe vector bosons we need

an additional kind of superfield

Vector Superfield

V(z,0,0) = —0p,0V* + i0%0) — i0%0) + %92521)
V# is a vector boson

A 1s a Majorana fermion

D is the auxiliary field

Satisfies V = V1
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INTERACTIONS
SSM action:

/ d*x(d°0Lp + c.c) + / d*xd*0Lp

Supersymmetric if and only 1if

Lr is only a function of # (and NOT of )

— L 1s a chiral superfield Built with
En={(Lp) Fundamental
— L p 1s a vector superfield Superfields

Sunday, 2 May 2010



THE SUPERPOTENTIAL

F-terms /d4az(d29[,p + c.c)

d?0 = “Expand in 6 and keep only the quadratic terms”
Lr = gauge kinetic terms + W ()

(Superpotential)
Superpotential:

W (¢) = Any polynomial in the superfields
(but NOT their conjugates)

Contains most of the information about couplings

€c

Ruless * Superpotential contains all allowed terms
¥ Renormalizability: at most order 3 in superfield

€c
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D-TERMS

/ d*zd* 0L p
Lp=(Lp)
d*0 = “expand to order #2602 and take its coefficient”
Example
Lp= ¢’ ¢
Yields

—|Dupl? —ipat D, + 2iglo* M — oAb] + FF* + go* Dy
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EXAMPLE

(Wess-Zumino model + interactions)

A single chiral superfield ¢, with superpotential

1
W(8) = jmé? + 326

$(x,0) = () + V20 (x) + 6°F (x)
Coefficient of 6?2
m(pF — 39°) + A(Fo” — pi°)

Kinetic terms (from D-terms)

—0,p0" o + ipa* 0,4 + FF*
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ELIMINATION OF AUXILIARY FIELDS

Complete action:
— 0,00 p + iwp“(?m; + FEF* + [m(pF — % 2) + )\(ng2 — ¢¢2) + c.c]
Equation of motion for F:

F = —mp* — X (")

Substitute back into action:

L = —8upd o+ ipp" O — 3m(P* + P%) — Apyp” — N™")* — [mep + Ap?[*
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ELIMINATION OF AUXILIARY FIELDS

Complete action:

— 0,00 p + iwp“(?m; + FEF* + [m(pF — % 2) + )\(ng2 — ¢¢2) + c.c]

Equation of motion for F:
F = —mp* — X*(¢")’
Substitute back into action:

L = —8upd o+ ipp" O — 3m(P* + P%) — Apyp” — N™")* — [mep + Ap?[*

Note: Zero electric charge (Majorana mass allowed)
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L = —8up0" ¢ + ipp" Ot — gm(P” + P%) — Appp® — X" — [mip + A7

@ Scalar and fermion have equal mass

Q@ Trilinear terms can be read off directly from
the superpotential ([scalar][fermion]?)

Q@ Quartic terms derived from cubic and
quadratic terms in the superpotential.
(no additional parameters).
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THE MSSM INTERACTIONS:
THE GOOD

Yukawa's
I8 — gg{B&L,a [Cqb*] %,ﬁ “gﬁ/‘ﬁ&é’a [Cqb*]wg’ﬁ o
e SRR e o
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THE MSSM INTERACTIONS:

THE GOOD
Yukawa's
B 4 o Co) i oty [Cﬁb*]wg’ﬁ e

e SRR e o

(B <2L> Q

£ =

(3*717_%) uCL Z/_[

Gl ds 92,

(1,2, —3) (VL> s

6L 5

ahas iy et e

(=0 %3 ./\_[
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MSSM INTERACTIONS:
THE GOOD

Yukawa's

Ly = g’"¥p " [CHTwr"

T ) D?
9B p 2 pap

g L [Cotlyn” +

Tl Gy,
e

2 (3 family labels
»< fermion field
Q : corresponding superfield
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MSSM INTERACTIONS:

THE GOOD
Yukawa'’s
Ly = g o2 [Co IR’ +a3or® [Co™lop” +
95 Vr “oUR"”  +gg OrdvR" +cc

Note: the Higgs hield gb 1s needed with and

without conjugate

Hence both H; and Hs are needed to get all required Yukawa’s

gpQH1D + ge LHLE

gu QHoU + gn LHoN
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MSSM INTERACTIONS:
THE BAD

Some undesirable terms are also allowed:

QLD: LLE: UUD: LH,

Violate Baryon number and/or Lepton number

Not allowed in SM because of odd number of fermions

u d
:> 1:

I
|
B
Ad
|
|
I

' =
u et

Disastrous unless very small, or sparticles very heavy
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MSSM INTERACTIONS:

THE BAD
How to prevent this?
Note that
D FLE UUD: LB
Violate B-L.

Hence we may postulate B-L as an exact symmetry of nature
(not possible for B and L separately!)

But this would forbid Majorana neutrino masses!

A less restrictive constraint is R-parity

iy (_1)3(B—L)—|—2S

Sunday, 2 May 2010




R, = i ) 2s S: Spin

B-L R-parity

conservation x Conservation

SM particles: R-parity +
Superpartners: R-parity -

'Two important consequences

€

® Superpartners are pair-produced

Lightest superpartner is stable (LSP)

{6
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MSSM INTERACTIONS:
THE UGLY

Another undesirable term

puHy Ho
This gives an equal mass to Higgses and Higgsinos
2 2 2
u(|ha]” + |he|7)

& Natural size: Mplanck or MguT
Problems: (but technically natural)

¥ Positive definite: No “Mexican hat”

(but susy stdl unbroken)

“The p problem”
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SUPERSYMMETRY BREAKING

At low energy, susy 1s broken.
At high energy 1t can be:

Sunday, 2 May 2010



SUPERSYMMETRY BREAKING

At low energy, susy 1s broken.
At high energy 1t can be:

@ A fundamental symmetry of nature

& Not a fundamental symmetry of nature.

Sunday, 2 May 2010



At low energy, susy 1s broken.
At high energy it can be:

@ A fundamental symmetry of nature

Then it must be symmetry of gravity as well:
Supergravity.

This symmetry is not a symmetry of the vacuum:
Spontaneous breaking.

¥ Not a fundamental symmetry of nature.
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At low energy, susy 1s broken.
At high energy it can be:

@ A fundamental symmetry of nature

Then it must be symmetry of gravity as well:
Supergravity.

This symmetry is not a symmetry of the vacuum:
Spontaneous breaking.

¥ Not a fundamental symmetry of nature.

Accidental low-energy symmetry:
Explicit breaking
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Vacuum not invariant:

Qal0> # 0

This would lead to a massless
Goldstone particle in the spectrum;
Because susy 1s fermionic this particle 1s fermion:

The Goldstino.

Supergravity implies that supersymmetry 1s a local
symmetry. The gauge boson 1s a spin-3/2 particle:

The Gravitino.

Symmetry breaking now leads to a Higgs-like mechanism:
The Gravitino eats the Goldstino and become massive
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Parametrization of broken supersymmetry
(independent of how 1t 1s broken).

Soft supersymmetry breaking term:

term 1n the action that breaks susy, but not its good
properties at high energies:

“non-renormalization theorems”.

In particular, these terms respect the absence of
quadratic divergencies for scalar masses:
The hierarchy problem is solved in the technical sense.
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ALLOWED SOFT BREAKING TERMS

Allowed:
Mijpip} 5 Qujips +c.C; Bikpipivr +c.c; A+ AN

A can be any gaugino in the theory

@; can be any scalar in the theory

All superpartners plus the Higgs can get a mass after susy-
breaking, but before SU(3) x SU(2) x U(1) breaking.

Not allowed:

Fourth order scalar terms.
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MSSM (2)
SOFT BREAKING PARAMETERS

Lsote = — 2 mi|eil’
—3 X Madoha
+[mi,hi1he + c.c]
+louAupopghs + gvAn oo rhe + c.cl
+gpAppopphi + gcAcpcpihi + c.c]
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MSSM (2)
SOFT BREAKING PARAMETERS

Lok = > i m;lpil® (5x9) +2
_% Za Ma;‘a)\a 3
+[mi,hi1he + c.c] 1
HouAupopiyhs + gn Anereschs + c.cf
+gpAppopphi + g Acererhy +ccl O
Lots of additional parameters(*) 105
(+19 SM)

(*) Lgnoring neutrino madsses
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MSSM (2)
SOFT BREAKING PARAMETERS

Lok = > i m;lpil® (5x9) +2
_% Za Ma;‘a)\a 3
+[mi,hi1he + c.c] 1
HouAupopiyhs + gn Anereschs + c.cf
+gpAppopphi + g Acererhy +ccl O
Lots of additional parameters(*) 105
(+19 SM)

But: just a parametrization of an
unknown breaking mechanism

(*) Lgnoring neutrino madsses

Sunday, 2 May 2010



CONSTRAINTS

Just an example: the Ki-Ks mass difference
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To reduce the parameter space often some model-
inspired assumptions are made for the parameter values

at some high (GUT?) scale.

(m;)* = (mo)?1 [Universal scalar mass|
M, =m

A, = Amgl |Universal three-point coupling]

1 |[Universal gaugino mass|

Then there are just 5 additional parameters:

Jaes:
[, My o, Mg, mis and A
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THE HIGGS SYSTEM

The complete Higgs potential 1s

V(h1, ha) = pilha|* + p3lhal® — (mighihy + c.c)
+1(g2 + 3 (|h|* — |ha|®)® + 33 |h] ho)?

h; : Scalar in Higgs superfield H;
pi = |l +mp,

g; - Gauge coupling

o :
mp,. can be negative
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THE HIGGS SYSTEM

The complete Higgs potential 1s

V(h1, ha) = pilha|* + p3lhal® — (mighihy + c.c)
+1(g2 + 3 (|h|* — |ha|®)® + 33 |h] ho)?

h; : Scalar in Higgs superfield H;

i =@+ My,

F-terms
g; - Gauge coupling

o :
mp,. can be negative
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THE HIGGS SYSTEM

The complete Higgs potential 1s

V(h1, ha) = pilha|* + p3lhal® — (mighihy + c.c)
+1(g2 + g3 (I — 1hal?)? + Lg3Iniha)’

D-terms

h; : Scalar in Higgs superfield H;
pi = |l +mp,

g; - Gauge coupling

o :
mp,. can be negative
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THE HIGGS SYSTEM

The complete Higgs potential 1s

V(h1,ho) = pilha|? + p3lhe|? _@1h2 @

+3(91 + 93) (Ih1]? — |ha|*)? + 3g3|h] hg

h; : Scalar in Higgs superfield H;

pi = |ul’ +@<

g; - Gauge coupling

Soft breaking

o :
mp,. can be negative
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HIGGS ALIGNMENT

h1 direction 1s irrelevant

hs direction with respect
to hi w relevant:

[f not exactly aligned,
the photon 1s massive!
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HIGGS ALIGNMENT

h1 direction 1s irrelevant

hs direction with respect
to hi w relevant:

[f not exactly aligned,
the photon 1s massive!
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HIGGS ALIGNMENT

h1 direction 1s irrelevant

hs direction with respect
to hi w relevant:

[f not exactly aligned,
the photon 1s massive!
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HIGGS ALIGNMENT

Parametrize the ho direction

1 [ vg e%siny
(ho) = — .
V2 \ v9 € cosy

Then:
V(vi,v2,,m,) = pivf + pi3v3 — 2misv102 €081 COS Y
+1(g2 + g2) (02 — v3)2 + 19221202 sin® 4
Minimum: siny =

(not true for general two-Higgs potential)
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V(h1, he) = pilhi)? + pslha|* — (mish1hg + c.c)

+1(g3 + ) (|2 — |h2|?)? + 13|l haf?

Flat direction 1n quartic potential: ho = e *Chl
(hCh = hieijhj — O)

Quadratic terms: (,u% + ,u% — 2771%2 cos )| hy |2

A b 2 2 2
Positivity condition: ul + py 2 2‘m12‘
Negative determinant: ‘m%QP > ,u% ,u%

Incompatible if g1 = o (universal scalar masses)
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RADIATIVE BREAKING

At some large scale:
W el 5= g = a2 U 2l

Then both masses start running separately

ke ho couples to t
_____ Nalae & hi couples to b
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PHYSICAL HIGGSES

hl,hzz Eight real d.o.f.
Three are “eaten” by W, Z

Hence five massive scalars left (vs. just one in SM).

Electric charges per Higgs: 2 x 0, +1, -1

Charged Higges: two are eaten, two survive: H*, H-

Neutral Higges: Common phase 1s eaten;
Scales and relative phase survive: ho, Ho, Ao
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V(hi, he) = pilhi|* + pslhal® — (mishihs + c.c)

+1(g3 + ) (|2 — |ha|?)? + Lg3| Al haf?

Invariant under h; — h,:r

Provided m?, is real (can be chosen real w.l.o.g.)

This symmetry can be extended to an
approximate CP symmetry of the ftull
[Lagrangian.

Neutral mass eigenstates are approximate CP eigenstates
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V(hi, he) = pilhi|* + pslhal® — (mishihs + c.c)

+1(g3 + ) (|2 — |ha|?)? + Lg3| Al haf?

Relative phase: Odd under CP, massless if m7, = 0

2
o e
% cos 3 sin 3
v
tan 0 = 2
U1

Charged Higgs masses Mg +m?,
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V(hi, he) = pilhi|* + pslhal® — (mishihs + c.c)

+1(g3 + ) (|2 — |ha|?)? + Lg3| Al haf?

Relative phase: Odd under CP, massless if m7, = 0

2
o e
% cos 3 sin 3
v
tan 0 = 2
U1

Charged Higgs masses Mg +m?,
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PHYSICAL HIGGSES

Neutral, CP even

m%07h0 = (mao L A \/(mao + M2)? — 4m?, M2 cos? 25)

[aghtest one has mass below Mz

Loop corrections (due to top quark loops)

Ll 2

3  g5m m
AM? = 2 oo e Sl
872 M2 sin? 3 8 m%)

Mho < 135 GeV
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COUPLING CONSTANT UNIFICATION

60

50

40

30

20

10

10

Sunday, 2 May 2010




COUPLING CONSTANT UNIFICATION

60 —
iny 50 i_
Hacuires
GCauginos 40 _
30 —
ANE
10 —

Y0 5 10 15
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SPLIT SUPERSYMMETRY

Inverse
coupling 347
Bl
«\ I 2 ﬁ\‘l o
Suares + Mleptons
SN
S
S
= =
47T P
558 b
g5 — |
~~~~~~ i S ks,
47 |
93 |
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SUSY AT HADRON
COLLIDERS




# Boselab March 25, 1983
3

Experimental Consequences of Supersymmetry

10:00 C. Zachos - Introduction to Supersymmetry

11:00 T. Taylor - Proton Decay.

1:30 S. Dawson - Limits on Superparticles

2:30 R. Huerta — Electron—Positron Collisions

3:15 Coffee Break

4:00 A. Schellekens — Hadron-Hadron Colliders
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