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“Research Lab” is more than a game:
The physics is theoretical, but the fun is real!
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1. Introduction and motivation

We have a discovery!
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We have a discovery!

But what is it?

Q: Is it a Higgs boson?
: Is it the Higgs boson (i.e. of the SM)7?
: Is it an MSSM Higgs boson?

: Is it a Higgs boson of a different model?

0 L O D

: Is it an impostor?
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We have a discovery!

But what is it?

: Is it a Higgs boson?
: Is it the Higgs boson (i.e. of the SM)7?
: Is it an MSSM Higgs boson?

: Is it a Higgs boson of a different model?

0P O L L

: Is it an impostor?

How can we decide?

A: Measure all its characteristics

A: Compare to the predictions of the various models
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We have a discovery!

But what is it?

: Is it a Higgs boson?
: Is it the Higgs boson (i.e. of the SM)7?
: Is it an MSSM Higgs boson?

: Is it a Higgs boson of a different model?

0P O L L

: Is it an impostor?

How can we decide?

A: Measure all its characteristics

A: Compare to the predictions of the various models

= QOverview about electroweak symmetry breaking in the SM and MSSM!
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2. The Standard Model and the Higgs boson

SM: Quantum field theory = interaction: exchange of field quanta

Construction principle of the SM: gauge invariance

Example: Quantum electro-dynamics (QED)
field quanta: photon A,

nucleus

Lqep invariant under gauge transformation:
W el rA@w A, AL+ ()

mass term for photon: mQA'“AM not gauge invariant
= A, is massless gauge field
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Current status of knowledge: the Standard Model (SM)

| &

= all particles experimentally seen

Sven Heinemeyer, Heraeus Seminar (Bad Honnef), 11.12.2012



Current status of knowledge: the Standard Model (SM)

l_'I 1_'_1\1[_';;
l le{l 1

=

= all particles experimentally seen

= but it predicts massless gauge bosons ...
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Problem:
Gauge fields Z, W, W~ are massive

explicite mass terms in the Lagrangian <« breaking of gauge invariance

Solution: Higgs mechanism

scalar field postulated, mass terms from coupling to Higgs field
Higgs sector in the Standard Model: ,
ot b
Scalar SU(2) doublet: & = 0 1
¢ Y .:'
Higgs potential: % 5
, > :,/p >0
V(g) = p?|®fd| +A|oTe|”, A>0 @]/ .
<0
12 < 0: Spontaneous symmetry breaking / S
2 D]
minimum of potential at P | = = —\ S N
P (@)l =\ 55 =3

Sven Heinemeyer, Heraeus Seminar (Bad Honnef), 11.12.2012



b = L 0 (unitary gauge)
v2 \ v+ H

H: elementary scalar field, Higgs boson

LLagrange density:
CHiggs — (DMCD) f (DNCD)
— 9aQrPdr — guQrPeup
— V(®)
with
iD, = iy — godW, — g1Y By,

0
qDC:iO-Qq)* QLN<UL)7CDN( >7¢CN(
dL (Y

Gauge invariant coupling to gauge fields
= mass terms for gauge bosons and fermions
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1.) VV®D coupling:

X XU X XX X
1 1 1 [/gv\2 1] 1 02
— 5 4+ —| = M? = 95— =>Muwxg
q2 q2 %:qz K\@) q2] M2
2.) fermion mass terms: Yukawa couplings:
XU XX
f— RN +o-
1 g1l 1 v
{ Z i\v2d] — d-mp 2 P
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3.) mass of the Higgs boson: self coupling

A= Mz /v
H
RN N My =vVX  free parameter
/:':\\ — last unknown(7?7) parameter
vy S H of the SM

Sven Heinemeyer, Heraeus Seminar (Bad Honnef), 11.12.2012



3.) mass of the Higgs boson: self coupling

A= Mz /v
H
RN N My =vVX  free parameter
/:‘:\\ — last unknown(77) parameter
vy S H of the SM

= establish Higgs mechanism = find the Higgs & measure its couplings

Sven Heinemeyer, Heraeus Seminar (Bad Honnef), 11.12.2012



Wi Wy — Wiy Wy cross section with/without the Higgs:
[taken from M. Schumacher '12 / C. Englert]

o(W; Wi, — Wi W) at tree-level

10000 |

1000 }

o [pb]

Stanciar'éi Model

ol MHggs =1100GeV N\

- C. Englert |
S bopoER Y o % o§ E
1000 10000 W
Ec_ m. [GEV]
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Electroweak Precision Observables (EWPO):

Comparison of electro-weak precision observables with theory:

EW Precision data: T heory:
My, sin? Ogs, ay, < | SM, MSSM , ...

Y

Test of theory at quantum level: Sensitivity to loop corrections, e.g. H

SM: limits on My

Very high accuracy of measurements and theoretical predictions needed
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Example: prediction of My,

‘Theoretical prediction for My, in terms of My, o, Gy, Ar:

M3z 1—M—V2V (14 A7)
v(1-wg) = 7,

)

loop corrections

Evaluate Ar from p decay = My,

One-loop result for My, in the SM:
[A. Sirlin '80] , [W. Marciano, A. Sirlin '80]

ATi_loop = Ao — EXVVAP + Arrem(Mp)
M
~ 6% ~ 3.3% ~ 1%
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Comparison of SM prediction of My, with direct measurements:

805 March 201|2 : | | | | |
) [ 1LHC excluded

| —LEP2 and Tevatron
{1 - LEP1 and SLD
68% CL

1192 s2 M
N\r —= — 92 8\2/\/ |Og —H
96 2 ¢ My,

general for EWPO:

M M2
og (L) 4+ g3 AL

ANQQ

m,, [GeV]
oo
o
5

leading term: log(My)

-
-
-
-------

first term ~ M7 with g5 80.3-

m, [GeV]
[LEPEWWG '12]

= light Higgs boson preferred
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Comparison for single observables:

A(LEP)

A (SLD)

ob et annnees

AFB

LHC average
10°

T ==

6 10 20

10°

M, [GeV]

- 109 *248

-66
+47
217 ;

| 387 +585

-169
+56
60 P

125.7 £ 0.4
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Global fit to all SM data:

6 March 2012 m i = 152 GeV
= My = 94'_"225L9 GeV ] Ao, =
S — 0.02750+0.00033
My < 152 GeV, 95% C.L. | W:i 7 B
4 - *= incl. low Q° data
3_
Assumption for the fit: 27
SM incl. Higgs boson
1_
= no confirmation of |LEP LHC
Higgs mechanism 0 excluded Ny Ao excluded
40 100 200
m_, [GeV]
= Fit is in agreement with a Higgs boson at 126 GeV!
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LLatest theory predictions for the SM Higgs: LHC production XS

\s=7 TeV

=
o

o(pp - H+X) [pb]
L1 IIIIII|

| ] ] ] ]
100 200 300 400 500

My [GeV]

LHC HIGGS XS WG 2010

1000
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LLatest theory predictions for the SM Higgs: branching ratios

[LHC Higgs XS WG '10 — '12]

% 1 :_ | | | | |bE | | | | | | | I\/\/\/I\/ | | | | _E g
e u s
5 f
s | 18
=
+ 1L ]
10 = -
0N _|
0 ‘_~ -
(@) _
k=)
I ]
107 = =
: VY Zy :
10'3 | /] | | | | | | | | | | | | | |
100 120 140 160 180 200
M, [GeV

Sven Heinemeyer, Heraeus Seminar (Bad Honnef), 11.12.2012

17



Identifying the Higgs boson

What has to be done?

1. Find the new particle
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Identifying the Higgs boson

What has to be done?

1. Find the new particle

2. measure its mass (= ok?)
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Identifying the Higgs boson

What has to be done?

Find the new particle
measure its mass (= ok?)

measure coupling to gauge bosons

il

measure couplings to fermions
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Identifying the Higgs boson

What has to be done?

Find the new particle
measure its mass (= ok?)
measure coupling to gauge bosons

measure couplings to fermions

o & W b=

measure self-couplings
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Identifying the Higgs boson

What has to be done?

Find the new particle

measure its mass (= ok?)
measure coupling to gauge bosons
measure couplings to fermions

measure self-couplings

o 0 A W N

measure spin, CP, ...
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Identifying the Higgs boson

What has to be done?

Find the new particle

measure its mass (= ok?)
measure coupling to gauge bosons
measure couplings to fermions

measure self-couplings

A T ol

measure spin, CP, ...

L = possible at the LHC
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Identifying the Higgs boson

What has to be done?

Find the new particle

measure its mass (= ok?)
measure coupling to gauge bosons
measure couplings to fermions

measure self-couplings

o 0 A W M-

measure spin, CP, ...

|—
[

possible at the LHC
partially possible at the LHC

|—
[

-
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Identifying the Higgs boson

What has to be done?

Find the new particle

measure its mass (= ok?)
measure coupling to gauge bosons
measure couplings to fermions

measure self-couplings

o 0 A W M-

measure spin, CP, ...

|—
[

possible at the LHC
partially possible at the LHC
LHC perspective unclear

o
|

- -
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Identifying the Higgs boson

What has to be done?

Find the new particle

measure its mass (= ok?)
measure coupling to gauge bosons
measure couplings to fermions

measure self-couplings

o 0 A W M-

measure spin, CP, ...

possible at the LHC
partially possible at the LHC
LHC perspective unclear

I = easy at the ILC

-
Il

- -
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Has the SM Higgs particle been discovered?
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Has the SM Higgs particle been discovered?

|
We have ‘ m, = 125 GeV CMS Preliminary
: : \s=7TeV,L=5.11b"
discovered a new particle , \s=8TeV L=5.3fb'
which is compatible with the
predictions of the SM Higgs boson
H — bb -
?
How can we be sure about SM~ i iy -
= we have to measure
all its characteristics H— vy R =
— mass
— couplings to SM particles H— WW —--
— CP, quantum numbers, ...
Ho ZZ N =
IlllllllllllllllllIlllllilllllllllllll
= exploit the LHCI -3 2 1 0 1_2 3 4 5
Best fit G/GSMH
= finish up at the ILC!
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Has the SM Higgs particle been discovered?

We have

discovered a new particle ,

which is compatible with the
predictions of the SM Higgs boson

How can we be sure?
— we have to measure
all its characteristics
— mMass
— couplings to SM particles
— CP, quantum numbers,

= exploit the LHC!
= finish up at the ILC!

-2InA.(un)<1 Intervals

2011 - 2012 Data

T 1 T T T 1
ATLAS Preliminary

W,ZH — bb

Vs =7TeV: [Ldt=4.6-4.7 b

H— 1t
\s=7TeV: [Ldt = 4?1"01

H— ww!' —>Ivlv
Vs =7 TeV: [Ldt=4.7 fo”
H—>y}'

Vs=8TeV: [Ldt=5.8 b’

\s = 7Tevf|_d: 481"

H—2zz" =

Vs=8TeV: [Ldt=58fo"
Vs=7TeV: [Ldt=4.8f5"

] L

Combined

Vs=8TeV: [Ldt=5.8-591"
Vs=7TeV- [ldt=4.6-481"

1 [ [ | | |

-Q- g.t-12+03

Cld

10 1
Signal strength (u)
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Towards a coupling determination

Signal strength

3 2— — = p5EMS  fesTTeVLoOif ieoBTeV L=53f]

C 15: 1 b ¢ 68% CL band | 1

- 1.0 = L |

GLJ 1;.... ..................................................... ..E 4210—.; 15:_ _:

i " 1 m - ]

D o5k & ot ]

T Z T .

- O%m - - ]

o | ] 0.5 -

U) -0.5:— _: - i

- — Observed . 0.0F —

1E @ O-2inhu)<t - ]

- . -0.5 —

1 10 | I15IO o I200 | | | | 300 T I400I N I500I | | B I | I | | | | [ | [ I | [ | 1 1 | |
GeV] 110 115 120 125 130 135 140 145

m,| m,, (GeV)

= looks well compatible with the SM Higgs!
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LHC Higgs Cross Section Working Group: Low Mass (LM) subgroup:

Assumptions (for 2012 data):

1.
2.
3.

Signal corresponds to only one state, no overlapping signal etc.
Zero-width approximation

Only modification of coupling strength (absolute values of couplings)
but not of tensore structure wrt. to SM

Recommendations (for 2012 data):

1.

Use state-of-the-art predictions in the SM and rescale the predictions
with “leading order inspired” scale factors k;
(k; = 1 corresponds to the SM case)

. Most general case: ky, Kz, Kt, Kp, k1, -.. @D extra loop contributions

to o(gg — H), T'(H — gg), T(H = v7), I gtot

. benchmarks:

— one parameter: overall signal strength « = pu
— two parameters: ky ‘= Ky = Ky, Kp (= Kt = Ky = Kr = ...
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Recommendations continued:

Total width I tot Cannot be measured without further
theory assumptions.
(This is not a recommendation, but a fact!)

For each benchmark (except overall coupling strength)
two versions are proposed:

with and without taking into account the possibility of
additional contributions to the total width

— additional contributions to I g tot are allowed:

= Determination of ratios of scaling factors, e.g9. k;xj/ky

— no additional contributions to I' g t+ot are allowed:

= Determination of x; (evaluated to NLO QCD accuracy)

Sven Heinemeyer, Heraeus Seminar (Bad Honnef), 11.12.2012

22



Example of application (I):

[CMS '12]

b 2.0 20
2 CMS Preliminary -
18] \s=7Tev.L=511b" e
-1 _6 \s=8 TEV, L= 3 f51 _ 1 6 (}l

1.4 : 14

1.2 12

1.0 10

0.8 £ " Bt
0.6 g 5

0.4
0.2

- %80 05 1.0 1.5

Note: x2/d.o.f. excellent already in SM!
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Example of application (II):

gz = 2 (1 + Az)

Fit 1:
One coupling modifier for everything: Ay

Fit 2:
One for gauge bosons, Ay, one for fermions, Af

Fit 3:
Fit individual couplings: Ay, Ay, Ay, Ay, Ar
= theory assumptions on total width necessary!

Fit 4:
Allow additionally loop contributions in H — vv: A4

[SFitter '12]

Sven Heinemeyer, Heraeus Seminar (Bad Honnef), 11.12.2012
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Coupling fits from SFitter:

Shseer || _4.6-51(7 TeV)+5.1-5.9(8 TeV) fb™', 68% CL: ATLAS + CMS

- cain G=0x " (148
1 F data (+A.) -
0.5 | |
: % } :
0.5 | |
-1 I !

— no deviation from the SM observed (within the uncertainties)
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3. The MSSM and the Higgs boson(s):

Supersymmetry: Symmetry between

Bosons <« Fermions

@ |Fermion) — |Boson)
@ |Boson) — |Fermion)

Simplified examples:
Q |top, t) — |scalar top, 1)

@ |gluon, g) — |gluino, g)

= each SM multiplet is enlarged to its double size
Unbroken SUSY: All particles in a multiplet have the same mass
Reality: me &= mz; = SUSY is broken . ..

...Via soft SUSY-breaking terms in the Lagrangian (added by hand)

SUSY particles are made heavy: Mg sy = O(1 TeV)
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Supersymmetry: Motivation

The SM is in a pretty good shape.

Why MSSM? (Is it worth to double the particle spectrum?)

1.) Stability of the Higgs mass
against higher-order corr.

2.) Unification of gauge couplings:
Not possible in the SM, but in
the MSSM (although it was not
designed for it.)

3.) Spontaneous symmetry breaking
via Higgs mechanism is
automatic in SUSY GUTs

Unification of the Coupling Constants
in the SM and the minimal MSSM

S| /e

[on
o
ARRRRANRRRR

OHHSHHIOHH

4.) SUSY provides CDM candidate T B0 0
5.) ... [Amaldi, de Boer, Flirstenau '92]
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The Minimal Supersymmetric Standard Model (MSSM)

Superpartners for Standard Model particles

Standard particles SUSY particles

Squarks W) Sleptons -,} SUSY force
particies
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Example for GUT based models: CMSSM

= Scenario characterized by

mo, m1/27 AOa tanﬁa Sign:u

mo . universal scalar mass parameter

mq /o © universal gaugino mass parameter { gt the GU'T scale

Ap @ universal trilinear coupling

J

tan B : ratio of Higgs vacuum expectation values

sign(u) : sign of supersymmetric Higgs parameter

= particle spectra from renormalization group running to weak scale
= Lightest SUSY particle (LSP) is the lightest neutralino

Sven Heinemeyer, Heraeus Seminar (Bad Honnef), 11.12.2012

29



= particle spectra from renormalization group running to weak scale

My=300 GeV, M,,,=100 GeV, Ay=0
400

300 I A I O I e o o e

200

100

Sparticle Mass (GeV)

= Oone parameter turns negative = Higgs mechanism for free
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Comparison of the MSSM Higgs sector with SM case:

Lsym = myQr®dr + muQrdeup
d-quark mass u-quark mass

U , . 0 v
Qr = , Pe=100P", P — , P —
d I v 0]

In SUSY: term Q;®* not allowed

Superpotential is holomorphic function of chiral superfields, i.e. depends
only on ¢;, not on 7

No soft SUSY-breaking terms allowed for chiral fermions

= H, (= H1) and Hy(= H») needed to give masses
to down- and up-type fermions

Furthermore: two doublets also needed for cancellation of anomalies,
quadratic divergences
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Enlarged Higgs sector: Two Higgs doublets

H, = (H% ) _ (01+(¢1+73X1)/\/§>
5 _
¢q

m, = (H2) = b
H3 v + (¢ +ix2)/V2
R >0 H 2 @ 7rb
V. = miH1Hy +m5HyHy — miz(eqpH{HS +h.c.)
12 2 2
1+ _ _ _
T 9 (HyHy — HoHp)? + % | Hy Ho)|?

—— ~—
gauge couplings, in contrast to SM = mjy < My

_I_

physical states: h9 HO A0 H=* Goldstone bosons: GY, G+

Input parameters: (to be determined experimentally)

tang =U—2, Mi:—m%Q(tanﬁ + cot3)

U1
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The lightest MSSM Higgs boson

MSSM predicts upper bound on Mjy,:

tree-level bound: m; < My, excluded by LEP Higgs searches!

LLarge radiative corrections:

Yukawa couplings: SMysw’ Mypsw' -

. . 2 4 mflme
= Dominant one-loop corrections: AMg ~ Gymy 109 >
t

)

The MSSM Higgs sector is connected to all
other sector via loop corrections
(especially to the scalar top sector)

Present status of M; prediction in the MSSM:

Complete one-loop, “almost complete” two-loop,
very leading three-loop results available

Sven Heinemeyer, Heraeus Seminar (Bad Honnef), 11.12.2012
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Upper bound on Mj in the MSSM:

“Unconstrained MSSM" :

My, tan g, 5 parameters in —b sector, p, mg, Mo

for my = 173.2 &+ 0.9 GeV

(including theoretical uncertainties from unknown higher orders)

Obtained with:

FeynHiggs

www.feynhiggs.de

[T. Hahn, S.H., W. Hollik, H. Rzehak, G. Weiglein (K. Williams) '98 — '12]

— all Higgs masses, couplings, BRs, XSs (easy to link, easy to use :-)

Sven Heinemeyer, Heraeus Seminar (Bad Honnef), 11.12.2012
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Upper bound on Mj in the MSSM:

“Unconstrained MSSM" :

My, tan g, 5 parameters in —b sector, p, mg, Mo

M, < 135 GeV | Note: 126 < 135!

for my = 173.2 &+ 0.9 GeV

(including theoretical uncertainties from unknown higher orders)

Obtained with:

FeynHiggs

www.feynhiggs.de

[T. Hahn, S.H., W. Hollik, H. Rzehak, G. Weiglein (K. Williams) '98 — '12]

— all Higgs masses, couplings, BRs, XSs (easy to link, easy to use :-)
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The decoupling limit:

— coupling to gauge bosons ~ O 150

I:Or MA 2 150 Gev: SOO:I T | T TT | T TT | T TT | T TT T TT T TT T TT T :
450 f_ m. " scen., tanB =5 _f

The lightest MSSM Higgs 400 -

is SM-like - -

: : 350~ B

= SM analysis applies! — s .
3 3002— —

_ S 2500 =

The heavy MSSM Higgses: s ]
Mg~ My~ M+ 200 E

= no decay H — WW(*), . 100
FeynHiggs2.2 |
50IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII_
50 100 150 200 250 300 350 400 450 500

M, [GeV]
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Prediction for My, in the SM and the MSSM
[S.H., W. Hollik, D. Stockinger, G. Weiglein, L. Zeune '12]

8060 [ | [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
- . MSSM band:
I M, =123 .. 127 GeV, | SCan over
80.50 h o
SUSY masses
>
()
O, overlap:
= . .
> SM is MSSM-like
80.40 . .
MSSM is SM-like
SM band:
i 4 . . SM
80.30 .~ SM|M,, = 127 GeV MSSM, M, = 123..127 GeV variation of MH
i SM, MSSM
Heinemeyer, Hollik, Stockinger, Weiglein, Zeune '12
_I | | | | | | | | | | | | | | | | | | | | | | I_

168 170 172 174 176 178
m, [GeV]
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Prediction for My, in the SM and the MSSM
[S.H., W. Hollik, D. Stockinger, G. Weiglein, L. Zeune '12]

8060 [ | [ [ [ | [ [ [ | [ [ [ | [ [ [ [ [ [ [ [
- experimental errors 68% CL.: ]
i LEP2/Tevatron: today 1
- . MSSM band:
I M, =123 .. 127 GeV, | SCan over
80.50 h o
SUSY masses
>
(&)
O, overlap:
= . .
> SM is MSSM-like
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Indirect constraints on M; from existing data?

e Electroweak precision observables (EWPO) ?
e B physics observables (BPO) 7
e Cold dark matter (CDM) ?

e SUSY /Higgs data 7
— combination of EWPO, BPO, CDM, SUSY /Higgs ?
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Indirect constraints on M; from existing data?

e Electroweak precision observables (EWPO) ?
e B physics observables (BPO) 7
e Cold dark matter (CDM) ?

e SUSY /Higgs data 7
— combination of EWPO, BPO, CDM, SUSY /Higgs ?

SUSY Ilimits: information on Mg 51 MG

Higgs results: informatin on mgz mg, ...
EWPO (g —2), : information on tan s and/or M50, Mgt and/or mz, mg,

BPO BR(b — sv) : information on tan g and/or M+ and/or mg, Mg+
CDM (LSP gives CDM) : information on Mo and mz or M4 or ...

1
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Indirect constraints on M; from existing data?

e Electroweak precision observables (EWPO) ?
e B physics observables (BPO) 7
e Cold dark matter (CDM) ?

e SUSY /Higgs data 7
— combination of EWPO, BPO, CDM, SUSY /Higgs ?

SUSY Ilimits: information on Mg 51 MG

Higgs results: informatin on mgz mg, ...

EWPO (g —2), : information on tan s and/or M50, Mgt and/or mz, mg,

BPO BR(b — sv) : information on tan and/or Mg+ and/or my, mg+

CDM (LSP gives CDM) : information on Mo and mz or M4 or ...
1

— combination (so far) makes only sense if all parameters are connected!
= GUT based models, ... = M, in the CMSSM!
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CMSSM: post-LHC (545 fb~1) red band plot:
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NUHM1: post-LHC (545 fb~1) red band plot:
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PMSSM7 analysis for the various enhancements/suppressions:

Some details on the pMSSM7 scan:

Min Max
My | 90 GeV 1000 GeV
tan g 1 60
Mg, | 200 GeV 1500 GeV
Ay —3Mg, +3Mg,
7 200 GeV 3000 GeV
My, || 200 GeV 1500 GeV
M> | 200 GeV 500 GeV

= “naive” x?2 evaluation

M@, , = My,, = Mp,, =1 TeV
Mpy = My; = Mg,

My, , = Mg, , = 300 GeV

Ay = Ar = A,

Mz =1 TeV

My fixed by GUT relation

107 random points

MSSM predictions from FeynHiggs

Higgs constraints from HiggsBounds
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LHC data set (pre HCP):
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Best fit for light Higgs:
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Best fit for heavy Higgs:
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Final x2 overview:

Only LHC data LHC + BPO + (g-2),
Case min y? dof x?/dof p | min yZ, dof 2. /dof p
SM 27.6 34 0.811 0.77 42.3 38 1.11 0.29

MSSM-h 23.2 28  0.828  0.72 28.3 32 0.886 0.65
MSSM-H 24.5 28  0.874  0.65 31.0 32 0.969 0.52

BPO: BR(b — sv), BR(Bs — utu™), BR(By — Tv7)

Observations:

— SM fits well (too good?)

— MSSM-h fits at least equally well
— MSSM-H fits also quite well

— SM takes hit from (g — 2)4

= more data needed to clarify the situation!
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Stop masses for the “light Higgs case' :

ANEENE RN NN SN AR RN R
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= light stops compatible with M; ~ 126 GeV
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Stop masses for the “heavy Higgs case’”:
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= light stops compatible with My ~ 126 GeV
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Enhancement of I"'(h, H — ~v) from light staus?

light Higgs heavy Higgs
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= light staus can enhance IN'(h — ~v7v)!
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4. Conclusinos

e LHC Higgs searches: lwe have a DISCOVERY !!l :-)
= compatible with My ~ 126 GeV

e SM: predicts one Higgs boson with free mass
Mass prediction via EWPO: fits well with MM ~ 126 GeV

e MISSM: predicts five Higgs bosons, M < 135 GeV
= Higgs mass was predicted correctly!
GUT based models: fits well with M; ~ 126 GeV
two possibilities: light or heavy CP-even Higgs around ~ 126 GeV

e = slowly approaching coupling determination

e Fit to rates in the pMSSMT:
SM: fits well (but takes (g — 2), hit)
MSSM-h: fits equally well (including (g —2)u!)
MSSM-H: fits nearly as well
= fits too good~?
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