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* Supersymmetry is a boson-fermion symmetry

that 1s aimed to unify all forces in Nature including
gravity within a singe framework

* Modern views on supersymmetry in particle physics
are based on string paradigm, though low energy
manifestations of SUSY can be found (?) at modern
colliders and in non-accelerator experiments
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Quantum States

Quantum states:  Vacuum = | E A > O|E,\h>=0
| - RN
[ ZHPH] — [ Q,PM] — () Energy helicity
State Expression # of states
vacuum | B, > 1
= N
1_particle QI|E’)\' >=|E,)¥+1/2> ( 1 ) =N
A A N N(N -1
2particle | QO |EA>=En+l> |( )=
N-particle |0,0,..0y|E,A>=|E,N+N/2> ( % ) — 1




Quantum States

Quantum states:  Vacuum = | E A > O|E,\h>=0
| B RN
[ r&, P’u] — [ Z’i, P,u] — () Energy helicity
State Expression # of states
vacuum | E, A > 1
— N
1_partlcle QZ|E,>\. >=|E,)\‘+1/2> ( 1 ) =N
‘A N N(N —1
2-particle Q0| E,N>=[E,h+1> ( 2 >: ( 2 )
N-particle |0,0,..0y|E,A>=|E,N+N/2> ( % ) — 1
N
Total # of states: = 2N = 21 posons + 2V fermions
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helicity -1/2 0 1/2

Chiral multiplet N =1, A =0 #ofstates 1 2 1
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scalar spinor

Chiral multiplet N =1, A =0

Vector multiplet n =1 )\=1/2

helicity -1/2 0 1/2 N

Hofstates 1 2 1 Cp,ll))

helicity -1 -1/21/2 1 (k AM)
#ofstates 1 1 1 1 / N\

spinor vector

Members of a supermultiplet are called superpartners
Extended supersymmetry
N=4 SUSY YM helicity -1-1/2 0 1/2 1
=-1 # of states 1 4 6 4 1
N=8 SUGRA helicity -2-3/2-1-1/201/2 1 3/2 2
A=- # of states 1 8 28 56 70 56 28 8 1
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F(xz,0,0)  Superfield

Grassmannian F(x,0,0) = A(z) + 0“Ya(x) + 050% () + 02 F(x) + 0°G(x)

expansion _ _ _ _
E L (0010) A, () + 020° N () + 628471 (z) + 6%62D(z)
Supertranslation
Xy — X, + lHO’ME— — l%()'ue—, Scalar Superﬁeld F/(:C/7 97/ é/) — F(SC, 6)7 é)
8 =6 +5, 5F(2,8,0) = i(e*Qu + £aQ%)F(z, 6,8)
0 —0 +&
SUSY Generators {Qa, Qs} = 0,{Qq, QB} =0,

{Qou Qd} — 2(0-'“)040'4P,u
Supertranslation G(z,0,0) = et (=" Py +0Q + HQ)



SUSY Transformation

F(xz,0,0)  Superfield

Grassmannian gy, 0 9y = A(x) + 0% (2) + 046%(z) + 02F(2) + 02G(x)
expansion _ . e 5 =
+(0c"0) A, () + 070N () + 07047 (z) + 070 D(x)

Supertranslation
X, =X, “90;5_"3%6» Scalar Superfield F'(2',0,0") = F(x,0,0)
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0 —0 +&
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_ 0 S V2aYe" s 0 . m
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SUSY Transformation

Chiral supertield 6D = i(e*Qq + €4,Q%) P

/ — parameter of SUSY transformation

— 8, A=2e), (spinor)
. he !
— 800 =30l A VB

5. F =i2e0"d
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Superpotential - chiral superfield
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Chiral supertield 6D = i(e*Qq + €4,Q%) P

/ — parameter of SUSY transformation

— 8, A=2e), (spinor)
. he !
— 800 =30l A VB

5. F =i2e0"d

(unphysical d.o.f. needed
to close SYSY algebra )

F-component transforms as a total derivative = d | po 1s SUSY invariant
Superpotential - chiral superfield
W(®;) = W(A; + \@9% + 00F) W|99 1s SUSY invariant

0)4Y oW 1 92w
= W(4;) + aAi\fzwﬁee (aAiFi_ iaAiaAj¢i¢j>
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Gauge superfields

Gauge superfield
V(x,0,0)=C(x)+ By (x) =iy (x)+ B0 M(x)-iBOM*(x)
00 "“0v, (x) + 000 [A(x) +ic 9, % (x)]-BOO[M(x) +i0"d, % (x)]
+10006[D(x) +10C(x)]
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Gauge superfield
V(x,0,0)=C(x)+ By (x) =iy (x)+ B0 M(x)-iBOM*(x)
00 "“0v, (x) + 000 [A(x) +ic 9, % (x)]-BOO[M(x) +i0"d, % (x)]
+10006[D(x) +10C(x)]

SUSY transformation

0C = V2ea,
OXa = i\@(a“)adEdE)MC +V2e, M,
OM = iV2E*(6") 400X + 208\,
6v, = —iA(0u)aa€® + 1€ (F,)aa N,
N, = (a“y)adéd‘vw + ey D,

oD = 6‘5‘(6“)@&(‘9”)\“ — ea(o_,u)adauj\d
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Gauge superfield
V(x,0,0)=C(x)+ By (x) =iy (x)+ B0 M(x)-iBOM*(x)
00 "“0v, (x) + 000 [A(x) +ic 9, % (x)]-BOO[M(x) +i0"d, % (x)]
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N, = (a“y)adéd‘vw + ey D,

60D = € (6")4a0 A\ — €*(0")0a 0\

D-component transforms as a total derivative



Gauge superfields

Gauge superfield

SUSY transformation

oC
0Xa
oM
0vy,
Oy,
0D

D-component transforms as a total derivative

V26 Xa,s

iV2(0") 0a€0,C + V2eq M,
iV2EX(6M) 400X + 1208 X4,
—iA*(6,) 6a€® + 1€ () ac A%,
(a“y)adE‘i‘vW + ey D,

€d<5_,u)daau)\a — ea(o_,u)adauj\d

D\goaa

V(x,0,0)=C(x)+ By (x) =iy (x)+ B0 M(x)-iBOM*(x)
00 "“0v, (x) + 000 [A(x) +ic 9, % (x)]-BOO[M(x) +i0"d, % (x)]
+10006[D(x) +10C(x)]

1s SUSY invariant
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Gauge superfields

Gauge transformation -

A/
Wess-Zumino gauge Field strength tensor
L 7 v
W, =-yD e De
Wo'z — _ZDQBVDQG_V
> physical fields |
in WZ | gauge

v

W, =ik, +6,D~L(c"0 0),F,, +0°0"D, A

2

DW,, =0, DW, = 0 Chiral (anti-chiral) fields

-1 1 1
W Walgp = =2iA0" DA — S Fu F* + 502 + i P EP €0
The usual kinetic terms for the gauge field and its spinor superpartner 11

D-term has no derivative



Superfields

L=0®']|

0000

SUSY Lagrangians

+H(A,DP; +5m, DD+ yijk(I)i(I)j(I)k) oo +h.C.]

joitj 3
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Superfields
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SUSY Lagrangians
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Components
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SUSY Lagrangians

Superfields

L=0!®| _ +[(MD, +im® D +1y OO D), +hc]

60060

Components

L=id .0, + 404 +FF
+ [N +my(AF, =3 )+ v (44 F —pp 4)+hc]
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60060

Components
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SUSY Lagrangians

Superfields

L=0!®| _ +[(MD, +im® D +1y OO D), +hc]

60060

Components

ooy o * * N
L=idp,0 Y, +A4,04 +FF, no derivatives

+ [MNE +my(AF; =590 )+ vy (A F Y 4,) +he]
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0 F,

Constraint
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SUSY Lagrangians

Superfields

L=0!®| _ +[(MD, +im® D +1y OO D), +hc]

60060

Components

ooy o * * N
L=idp,0 Y, +A4,04 +FF, no derivatives

+ [MNE +my(AF; =590 )+ vy (A F Y 4,) +he]
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SUSY Lagrangians

Superfields

L=0!®| _ +[(MD, +im® D +1y OO D), +hc]

60060

Components

ooy o * * N
L=idp,0 Y, +A4,04 +FF, no derivatives

+ [)\'iF;' +m; (AiFj —%w}l),) T Vi (AiAij _Ipiijk) + h-C-]

: oL
k

L=i09,0", + Aod~smpw ~imw v, | ¢
— yz'jkwiijk _y;kqjiJjAZ — V(AiaAj)
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SUSY Lagrangians

Superfields

L=0!®| _ +[(MD, +im® D +1y OO D), +hc]

60060

Components

L=1id Mmﬂc?“mpi + A 0Ad +F F no derivatives
+ [NF + m; (AiFj —%W}PJ) T Vi (AiAij _Ipiijk) + h.c.]

oL
6F,

Constraint

= F; + A\ + miiA; —|—ykaA =0 =P Fk \

U

L=id .0y, +4,04-tmypap, ——malﬂj 4/‘

- yijkwi‘PjAk‘yykwiijk—V(Ai,Aj) V' =FF,

12




Superfield Lagrangians
Action =fd4xL > fa’4x d'o L

Grassmannian integration in superspace

[0, =0, [8,d8, =5,
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Superfield Lagrangians
Action =fd4xL > fd“x d'o L

Grassmannian integration in superspace f do, =0, f 0,d0,, = 6043

Matter fields
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Superfield Lagrangians
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Grassmannian integration in superspace f do, =0, f 0,d0,, = 6043

Matter fields

Superpotential
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Superfield Lagrangians
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Grassmannian integration in superspace f do, =0, f 0,d0,, = 6043

Matter fields

Gauge fields Superpotential
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Superfield Lagrangians
Action =fd4xL > fd“x d'o L

Grassmannian integration in superspace f do, =0, f 0,d0,, = 6043

Matter fields

Gauge fields Superpotential

Gauge transformation P — e_igA(I), O — Pt , V=V +i(A- A+)

Gauge 1nvariant interaction O"P—Pe & o 13



Gauge Invariant SUSY Lagrangian
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Gauge Invariant SUSY Lagrangian

Super-
fields

—a—

Lsy =3 | d°0 TXOWW, )+ L [d°6 Ti(W W)

+[d*0d70 ®u(e i@ + [ a0 WD) + [ a6 W(@))
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Gauge Invariant SUSY Lagrangian

—a—

Super- |L L[d°0 Ti(WW,)+ 1 [d’6 TH(W o)

SUSYYM
fields S
+ & 0d>60 Di(e* )" O+ [d0 W(®D)+ [ d*0 W(®)

Lsusy vyM = _ZFSVFWV Z')\aO”Duj\a + éDaDa

(0, A; — iguiT* A;)1(0,4; — igu™ T 4;) — it (0,00; — igu™ T ;)

DAIT® A, —M ATTON Y + iV T AN + I F,

oW 1 0*W 1 0*W
il 204,04 A9A Vi 2949

i V)

14



Gauge Invariant SUSY Lagrangian

—a—

Super- Ly =1 [d°0 THOW W, )+ 1 [d°0 Ti(W W)
fields

+ & 0d>60 Di(e* )" O+ [d0 W(®D)+ [ d*0 W(®)

Lsusy vyM = _ZFSVFWV Z)\aO“D \Y + 2DaDa’

Compo| + (5’MA7;—ingT“Ai) (0, 4; — igu™ T 4;) — it " (0,05 — g™ T;)
NeNtS | pealTed; - i2AIT N9 + iV3BT°AN + FIF,

2 2 —
3WF+0WF+ 1 W 1 W

Olim OATm 20404, GO, i T 2(9AT8AT%¢J
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Gauge Invariant SUSY Lagrangian

—a—

Super- Ly =1 [d°0 THOW W, )+ 1 [d°0 Ti(W W)
fields

+ & 0d>60 Di(e* )" O+ [d0 W(®D)+ [ d*0 W(®)

Lsusy vyM = _ZFSVFWV Z)\aO“D \Y + 2DaDa’

Compo| + ((%Ai—ingT“Ai) (0, 4; — igu™ T 4;) — it " (0,05 — g™ T;)
NeNtS | pealTed; - i2AIT N9 + iV3BT°AN + FIF,

aW oW 1 0*W 1 92W
For Rl Z Z
5’A@—+ Ly 204, 04, DADA VY T 28A78AT¢ %
I tra GW . Y ;
Potential D" =-gA'T°A, F=——— — V=L1DD°+F'F

04,
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How to write SUSY Lagrangians
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Take your favorite Lagrangian written in terms of fields
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How to write SUSY Lagrangians

1st step
Take your favorite Lagrangian written in terms of fields

2nd step

Replace Field (Cp,lP,AM) — Supel”ﬁeld (D, V)

3rd step
Replace

Action =fd4x L(x) e fd4x d*0 L(x,0,0)

Grassmannian integration in superspace fd@ =0 f@ﬁd@ =5 ;
a > a o

15



Spontaneous Breaking of SUSY

By E=<O0|H[0>  {0),05}=25"(0"),P,

g E=+ Y <0[Q..0.}0>=1 210, 103g0

a=I1,2

=<O|H|O>¢O if and only if O 10>=0

POTENTIAI

OSUSY GROUND
STATE

16



Mechanism of SUSY Breaking

Fayet-Ili los (D-t hani _ — 4 .
o Faye .10pou ‘os (D-term) mechanism  AJ — 4 |ee§6 ?éfd O V=ED=0
(in Abelian theory)

e (O’Raifertaigh (F-term) mechanism WD) = 7\(1)3 +mP D, + g(I)3(I)12

F =mdp+2g4 4,

}72*=MAl
F =N+ 2d
m) < F>=0

2 2
S-S n

bosons fermions

D-term F-term

17
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Supersymmetry is a dream of a unified theory of all particles and interactions
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pfor SUSY in Particle Physics

Supersymmetry is a dream of a unified theory of all particles and interactions

N N 4N

Quarks o Laplors 0 orce paticikes

Hogs

Standard particles
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Standard particles
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SUEY vrce

Standard particles i SUSY particles

# Unification of the gauge couplings




Standard particles Standard particles SUSY particles

# Unification of the gauge couplings

¢ Solution of the hierarchy problem




SUPERSYMMETRY

W) .
d; s, b o
’ >+

Standard particles Standard particles SUSY particles

Vig)
Vig)

# Unification of the gauge couplings
¢ Solution of the hierarchy problem ;
¢ Explanation of the EW symmetry violation
o--\¢ e
9

Figla): Befors symmatry breaking Figib): Afer symmetry breakong




Standard particles

¢ Unification of the gauge couplings

¢ Solution of the hierarchy problem

¢ Explanation of the EW symmetry violation
¢ Provided the DM particle

SUPERSYMMETRY

Wkt '
dj s, b g
3388 ©

) Curs @ tmes @ romepences zauees D seciees P stvioce

Standard particles SUSY particles

~0 ~ ~ —~0 ==
X =Ny+N,z+ NH +N, H;

Neutralino




Supersymmetry is a dream of a unified theory of all particles and interactions

SUPERSYMMETRY

} $3006

- J@

CQuarks o Leprors ‘ Force paicikes

uts @ awes (@ Forcepancies sutv e
Standard particles Standard particles SUSY particles
Why SUSY?
¢ Unification of the gauge couplings
¢ Solution of the hierarchy problem {Qg,ég}:%”'(o“)aﬁ}’u = {5,.5,} = 2(ec"E)P,
¢ Explanation of the EW symmetry violation € =¢&(x) local coordinate transf. = (super)gravity

¢ Provided the DM particle

& Unification with gravity! Local supersymmetry = general relativity !

18




 Simplest (N=1) SUSY Multiplets

Bosons and Fermions come in pairs

0P) n4) (2.8)

| Spin 1/2  Spin 1/2 Spin 1 Spin 3/2 Spin 2
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- Simplest (N=1) SUSY Multiplets

Bosons and Fermions come in pairs

0P) n4) (2.8)

Spin 1/2  Spin 1/2 Spin 1 Spin 3/2 Spin 2

fb
) < &
S C A '@Q
> (°\ 00 04\ {§
) s@( 4 $ O
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Mmlmal Supersymmetric Standard
| Model (MSSM)
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SUSY: # of fermions = # of bosons ~ N=1 SUSY: (gpap ) (A, A,)
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. Minimal Supersymmetric Standard
l‘ Model (MSSM)

SUSY: # of fermions = # of bosons N=1 SUSY: ((p A ) (A, Au)
SM: 28 bosonic d.o.f. & 96 fermionic d.o.f.

There are no particles in the SM that can be superpartners

SUSY associates known bosons with hew fermions
and known fermions with hew bosons

‘number of the Higgs doublets — min = 2
ation of axial anomalies (in each generation) I
A

Tr Y’ = 3(++L£-8+2)-1-1+8=0 Higgsinos

colour u, d, u, d, v, e e, _1+1=0
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Particle Content of the MSSM

Superfield Bosons Fermions SU.(3) SUL(2) Uy(1)
Gauge

G? gluon q° gluino q° 8 0 0
VK Weak WFE (W*,2) wino, zino @* (w*,7) 1 3 0
Vv’ Hypercharge B () bino b(7) 1 1 0
Matter

L; Li=(,8) Li = (v,e); 1 g -1
E; sleptons { E; = ég leptons ¢ F; =ep 1 1 2
N; Nz = UR N; =vp 1 1 0
Q; Qz:(N, )L Q; = (u,d)g, 3 9 1/3
U; squarks ¢ U, =1up quarks ¢ U; = uf 3* 1 —4/3
D; D, =dp D; =df 3* 1 2/3
Higgs

g: Higgses { Z; higgsinos { Z; g 1
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Hypercharge B () 1 1 0
| Y —1
sleptons leptons ¢ E; =ep 1 1 2
Nz’ = VR 1 1 0
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squarks quarks { U; =uf 3* 1 —4/3
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- The MSSM Lagrangian
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The MSSM Lagrangian
L=L + L + L

gauge Yukawa SoftBreaking
The Yukawa Superpotential /Superﬁelds

Wy = vy O, H,Up + v, 0, H, Dy +yLL oLy + Wi H,

Yukawa couplings Higgs mixing term
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The Yukawa Superpotential /Superﬁelds
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Yukawa couplings Higgs mixing term

W =ML L E,+ k;LLQLDR % M'LLHZ + MU DDy
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| The MSSM Lagrangian
L=L + L + L

gauge Yukawa SoftBreaking
The Yukawa Superpotential /Superﬁelds

Wy = vy O, H,Up + v, 0, H, Dy +J’LL oLy + Wi H,

Yukawa couplings Higgs mixing term
Wig = kLLLLLER % kLLLQLDR W L, Y, & 7‘BURDRDR

.

epton number Baryon number hese terms are

: forbidden in
6 -9
AN, <107, A, <10 the SM
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R-parity

B - Baryon Number
The Usual Particle: R=+ 1 L - Lepton Number
SUSY Particle : = -1 S - Spin
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R-parity
B - Baryon Number

R - (_)3(B—L)+ZS The Usual Particle: R=+1 L - Lepton Number
adhad B SUSY Particle : R= -1 S - Spin

[he consequences: O

 The superpartners are created in pairs + P / / ® /7
 The lightest superparticle 1s stable ®

/]

~

r® e,
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! R-parity

B - Baryon Number
R = (_)3(B—L)+2S The Usual Particle: R=+1 L - Lepton Number
B SUSY Particle : = _1 S - Spin

he consequences: @

 The superpartners are created in pairs ot p/ / ® 7
 The lightest superparticle 1s stable

@ _
€
R 1 /|
* The lightest superparticle (LSP) p ® O p

should be neutral - the best candidate

1s neutralino (photino or higgsino) %,
e [t can survive from the Big Bang and
form the Dark matter in the Universe
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Interactions in the MSSM
- — “

.l gl Y
q q qL .1 ..oi \u.‘—i LR q "..‘-I- L it

o 54397,‘ —?.-ﬁq (p . p,}l‘ . iﬂq \/5
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Interactions in the MSSM
- — “

v v ¥
— g s .
q q G ..( \ ‘—IL I q "..‘;— LR

1
— €y Y ~ieq(p+ pPlu wq_:t’zi
/E\q /& A W W }\
ig. f
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Interactions in the MSSM
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Decay of Superpartners

neutralino

~0 ~0
X, 2> Xx, YT+ 1

Final states
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Soft SUSY Breaking

Hidden
secto

Messengers

Gravitons, gauge, gauginos, etc

Breaking via F and D terms in a hidden sector
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Soft SUSY Breaking

Hidden
secto

Messengers

Gravitons, gauge, gauginos, etc

Breaking via F and D terms in a hidden sector
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gauginos scalar fields




Soft SUSY Breaking

Hidden
secto

Messengers

Gravitons, gauge, gauginos, etc

Breaking via F and D terms in a hidden sector

=X MAL+Dmy | AF ++ XA A4 A +Y B AL
o /' i ijk /

gauginos scalar fields

Over 100 of free parameters !
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MSSM Parameter Space
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MSSM Parameter Space

b  Three gauge couplings

e Three (four) Yukawa matrices
e The Higgs mixing parameter
 Soft SUSY breaking terms

UGRA Universality hypothesis (gravity is colour and flavour blind):
Soft parameters are equal at Planck (GUT) scale

_LSoft = Ay, O, H,Up + beL[zl% +y, L, HE} + BuH H,
+m§E|(pz |2 +%M1/22}\‘a}\‘a
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MSSM Parameter Space

 Three gauge couplings
e Three (four) Yukawa matrices
e The Higgs mixing parameter

. Soft SUSY breaking terms

SUGRA Universality hypothesis (gravity is colour and flavour blind):
| Soft parameters are equal at Planck (GUT) scale

_LSoﬁ = Ay, O, H,Up +y,0,HD,+y L HE,}+BuHH,

2 2 1 S A
+mOE|cpi| +3M1/2E}‘a7"a
I o

| A my, M,,, B<> tanpf =v,/v, and pn

Versus m and A in the SM
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Mass Spectrum (spin=1/2)

gaugino-Higgsino

—g M, =5 M Py - M Y +he)
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Mass Spectrum (spin=0)
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Mass Spectrum (spin=0)
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Mass Spectrum (spin=0)
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SUSY Masses in MSSM

Gauginos+Higgsinos Squarks and Sleptons
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SUSY Higgs Bosons
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The Higgs Potential
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The Higgs Potential

t the GUT scale: m =m. = u, +m;, m: =-Bu,
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The Higgs Potential

t the GUT scale: m =m. = u, +m;, m: =-Bu,

Minimization

H2 >= v, =vsin 3,
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The Higgs Potential

t the GUT scale: m =m. = u, +m;, m: =-Bu,

Minimization Solution

<H, >=v, =vsinf,
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The Higgs Potential

t the GUT scale: m =m. = u, +m;, m: =-Bu,

Minimization Solution

IH , >=V, =vsinp, At the GUT scale



The Higgs Potential

\t the GUT scale: m =m; = u, +m;, m: =-Bu,

Minimization Solution




Radiative EW Symmetry Breaking

Due to RG controlled running the mass terms from the Higgs potential may change sign and
trigger the appearance of non-trivial minimum leading to spontaneous breaking of EW
symmetry - this is called Radiative EWSB
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symmetry - this is called Radiative EWSB
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" Radiative EW Symmetry Breaking

Due to RG controlled running the mass terms from the Higgs potential may change sign and
trigger the appearance of non-trivial minimum leading to spontaneous breaking of EW

tan 3
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~ Radiative EW Symmetry Breaking

Due to RG controlled running the mass terms from the Higgs potential may change sign and
trigger the appearance of non-trivial minimum leading to spontaneous breaking of EW
symmetry - this is called Radiative EWSB

5 For given tan [3
my, —my, tan® B —> w A

tan? 5 — 1 | m and m,,
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' Hard SUSY parameter
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Radiative EW Symmeitry Breaking

Due to RG controlled running the mass terms from the Higgs potential may change sign and
trigger the appearance of non-trivial minimum leading to spontaneous breaking of EW
symmetry - this is called Radiative EWSB
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Higgs Boson's Masses

G’ =-cosBP +sinBP, Goldstone boson — Z,

A=sinP A +cosPP Neutral CP = -1 Higgs

G' =-cosP(H;) +sinBH; Goldstone boson — W*

H* =sinB(H,) +cosPH;  Charged Higgs -
h =-sina§, +cosa.s, SM Higgs boson CP =1

H =cosas, +sinas, Extra heavy Higgs boson
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The Higgs Bosons Masses

~odd neutral Higgs A
-even charged Higgses E

-even neutral Higgses h,H

1
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-0 dd neutral Higgs A
-even charged Higgses H

>-even neutral Higgses h,H
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The Higgs Bosons Masses

-0dd neutral Higgs A M, = gT 'a

-even charged Higgses H

w

2 2
M, _ g Ly

'P-even neutral Higgses h,H

1
- 2+ M3 o+ MEY 4 M cos” 2

me) Radiative corrections
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The Higgs Bosons Masses

dd neutral Higgs A
-even charged Higgses H

-even neutral Higgses h,H

1
5[mA+M2 \/(mj+M§) —4m° M cos” 2P ]

me) Radiative corrections
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The Higgs Sector: Alternatives

Model Particle content
SM h CP-even
h,H CP-even
DM/MSSM A CP-odd
H +

H |,H2,H3 CP-even
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H —
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The Higgs Sector: Alternatives

Model Particle content
The mass spectrum of
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The Higgs Sector: Alternatives

Model

Particle content

SM

h CP-even
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h,H CP-even
A CP-odd
+
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One has to check the presence or absence of

heavy Higgs bosons
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The Lightest Superparticle

property signature
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The Lightest Superparticle

property signature
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The Lightest Superparticle

property signature
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Rare decays
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“__.i°" and Decay of Superpartners

Typical SUSY signature: missing energy and transverse momentum
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e Provides natural framework for unification with gravity
O : e Leads to gauge coupling unification (GUT)
e Solves the hierarchy problem
e Provides the mechanism for spontaneous EWSB
e Is a solid quantum field theory
e Provides natural candidate for the WIMP cold DM
e Predicts new particles and thus generates new job positions
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We love SUSY!I




