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1. The building of the Higgs sector in the MSSM
Comparison with SM case:

Lsym = myQrPdr + muQrdeup
d-quark mass u-quark mass

U . N O v
QL — ’ CIDC — 7’0-2cb ’ P — ’ CIDC —
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

= Hy(= Hy) 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 — [C]

H, — (H% ) _ (vl+(¢1+i><1)/\/§)
Hf é1

F RN
H3 0o + (2 +ix2)/V?2

V = miH{A1 4+ m5HoHy — mis(eq HYHS 4+ h.c.)

2 2 2

g g _ _ g —
+ (H1Hy — HoH5)? + = |H1H>|?

—8 _ 2

gauge couplings, in contrast to SM

physical states: 0, HO, A0 H+
Goldstone bosons: G9, G+

Input parameters: (to be determined experimentally)
tang :U—Q, M% = —m3,(tan 8 + cot 3)

v1

Maria José Herrero — TAE-UCM lectures — Madrid, July 2012 IvV/3



Enlarged Higgs sector: Two Higgs doublets with CP violation
Hy, — Hi v+ (1 +ix1)/V2
H3

P1
o (3l )
Hz vo + (2 +ix2)/V2

V = miH1H; +m3HpHp — mis(eqHYH3 +h.C.)

2 2 2

g g _ _ g —
+ (H1Hy — HoH5)? + = |H1H>|?

—8 _ 2

gauge couplings, in contrast to SM

physical states: 0, HO, A0 H+
2 C’P-violating phases: &, arg(mio) = can be set/rotated to zero

Input parameters: (to be determined experimentally)

tan g = =2, M2,

v1
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. 2
—sSina COS Mz

GO\ cosB sinpg X3 GF\ cosB sinpg b7
A0 |\ _sing cosg X5 ’ gt )\ —sing cosp b

Three Goldstone bosons (as in SM): G9, G+

(HO) _ ( COS o Sinoz) (qb(l)) tan(2a)—tan(25)MA+

— longitudinal components of W+, Z

— Five physical states: h0, HO A0 H=*
h, H: neutral, CP-even, A9: neutral, CP-odd, H*: charged

Gauge-boson masses:

1 1
M = g% +03), Mz =_(¢"+g)(i+v3), My=0
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Parameters in MSSM Higgs potential V' (besides g, ¢'):

U1, U2, M1, M2, 1M1

relation for M3,, M2 = 1 condition

minimization of V w.r.t. neutral Higgs fields H% H% = 2 conditions

= only two free parameters remain in V', conventionally chosen as

tan 8 = U—Q, Mfl = —m%z(tanﬁ + cot3)
U1

= my, mpyg, Mixing angle o, my+: No free parameters, can be predicted

In lowest order:
mé e = M3+ Mg
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Predictions for m;, my from diagonalization of tree-level mass matrix:
¢1 — ¢o basis:

2 2
ppatree Moy Mp1
Higgs m2 m2

D192 ®2

MZ%sin?3 + Mz2cos?3 —(M2%+ M2)sin 3 cosf
— (M3 + M2)singcos@ M3cos?3 + Mzsin?j3

— Diagonalization, «

N

m ,tree 0

2,tree
my,

o =
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Tree-level result for my, my:

m;

M3 + M2 £+ \/(M3 + M2)? — 4M2M3 cos? 28

N | H\‘D‘

= m7 < Mz cos?2f3 (the equality holds for M4 >> My)

= Light Higgs boson h required in SUSY

2,02

g
In contrast to SM: mp, and self-coupling A = 8]\ng are both unknown
%%

Measurement of my, Higgs couplings

— test of the theory (more directly than in SM)
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Higgs couplings, tree level:

_ _ ot
gy = sin(B—a) giNy, V=w*Z
gavy = cos(f—a) g\
/
— cos(8 — «
GhAZ (B—a) 2cos o
3 . S|n @7 SM
Inob Ihrtr= = T o5 3 IHBG Hr T
__ cosa gm
Ihtt smﬁ 9ot
IApe A+~ = 7stanp gbe

= gnvv <9AVy,  9VvVe 9HVV, ghaz Cannot all be small

Il In-+-—- Significant suppression or enhancement w.r.t. SM coupling
possible
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The decoupling limit: My >> My

mi®® — My|cos 2|

The lightest MSSM Higgs is SM-like Decoupling effective at M4 2> 150 GeV:

sin o | COS a : . 500
—COSB i’ 11 Sinﬁ ? 1; Sln(ﬁ Oé) — 1 E
— _ oSM ., ,SM_ 450 -
ghvv 9aVV" 9hfT ngf -
400 -
Effectively, h ~ Hgyy 30
E 300 —
‘The heavy MSSM Higgses: 8 ss0f
My~ Mg~ Mg+ S
. 150 —
approximately degenerate and heavy -
100§ —
g FeynHiggs2.2 g
S T T —
lOW energy 50 1(|)0 1|50 2(!)0 2%0 3(|)0 3|50 4C|)0 4%0 500
M, [GeV]

A, H,HT decouple from
physics: MSSM — SM (Higgs sector)

1V/10
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2. The lightest MSSM Higgs boson

MSSM predicts upper bound on my,:
tree-level bound: my < My,

excluded by LEP Higgs searches!
LLarge radiative corrections:

Mainly from large Yukawa couplings:
top the largest,

= With dominant 1-loop corrections

(and M4 = 150 GeV):
m2
log <mt2>

3g° mt

2 ~ M2 o2
mj ~ MZ COs 25—|—8 202,

[ MSSM

=77 T e e tanfi=2

¥
e

- tanf =3 .
i Iml[j:S ]
l:mE,_-.'j{] f
1 | IR I | | 1 1 | I R

1.0 2.0 5.0 10

As [TeV]

Very relevant increase of my,
with As = m; and tan g

Corrected my, is OK with data

tors via loop corrections

The MSSM Higgs sector is connected to all other sec-

(especially to the scalar top sector)

Present status of M, prediction in the MSSM:

Complete one-loop and ‘almost complete’ two-loop result available
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Quantum corrections to Higgs mass

Higgs propagator: h h

Inverse propagator:

—i(® —m?) —  —i(® —m?+5,(¢?))

>, (¢2): renormalized Higgs self-energy
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Calculation of the blob:

@ = S =W+ (2 +...

@ - all MSSM particles contribute
main contribution: ¢/t sector (&: scalar top, SUSY partner of the t)

1-Loop: Feynman diagrams:

size of the corrections: O(50 GeV)

= 2-Loop calculation necessary!
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2-1o0p: >(2)(0)
[S. H., W. Hollik, G. Weiglein 98]

:'/a“'
dominant contributions of O (ajas): o A
g
(a) pure scalar diagrams (a)
(b) diagrams with gluonexchange .
. . . ,f’(’_q—\\\
(c) diagrams with gluinoexchange ““ SR
A=
G
Quite complicated calculation . .. (b)
= Need for computer algebra ")
n yh h & @ﬁkh
programms 7 ST LR
(c)

['98 - '11:] = mMmany more corrections
calculated!

End of excursion: Higgs mass calculations

P
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Mixing of the CP-even Higgs bosons:

Propagator/Mass matrix at tree-level:

(qQ—m%{ 0 )
2 2
0 qc —my

Propagator / mass matrix with higher-order corrections
(— Feynman-diagrammatic approach):

®> —m% + Zup(d?) > 1n(q?)
Mf%H(QQ) —
> (g?) q> —m? + Zpn(d?)

>,i(¢®) (i,j = h,H) : renormalized Higgs self-energies

CP-even fields can mix

= complex roots of det(M?;(g?)): M7 (i=1,2): M? = M? —iMT
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Upper bound on Mj in the MSSM:

“Unconstrained MSSM' :

My, tan 3, 5 parameters in —b sector, p, mg, Mo

for my =173.2 + 0.9 GeV

(including theoretical uncertainties from unknown higher orders)
= Oobservable at the LHC

Obtained with:

FeynHiggs

www.feynhiggs.de

[T. Hahn, S.Heinemeyer., W. Hollik, H. Rzehak, G. Weiglein, K. Williams '98 — '11]
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Effects of the two-loop corrections to the lightest Higgs mass:

Example for one set of MSSM parameters

150
140
130
120
110
100
90
80
70
60
50
40
30
20
10

Xy = Ay —pcotg
Typically,

1-loop corrections increase my,
by O(30 — 50) GeV

m,_ [GeV]

2-loop corrections decrease my,
by O(5 - 10) GeV

tree-level
full 1L
best 2L (FeynHiggs2.1)

-2000 -1000 0 1000 2000
X, [GeV]
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Remaining theoretical uncertainties in prediction for M; in the MSSM:

[G. Degrassi, S.Heinemeyer., W. Hollik, P. Slavich, G. Weiglein '02]

— From unknown higher-order corrections:

— From uncertainties in input parameters
m¢, ..., MA, tanﬁ, mfl, me, ooMmg, - -

Amy~1 GeV = AM;~=1 GeV

Higgs couplings, production cross sections

= also affected by large SUSY loop corrections

Extreme example: '(h — bb) — 0 via loop corrections possible
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hff coupling:

f
f
—_ i M2
A(h — ff) = \/?h (rh - M? - m%:H-I(- ihH)H(Mf%> I_H>

= Effective hff coupling can vanish for large >4

Gluino vertex corrections to h — qq:

= ratio M(h — 7777) /I (h — bb) can significantly
differ from SM value for large tan g
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Relevant difference MSSM/SM:

~ 50 ——
h — bb i E
can be strongly suppressed in o E
SUSY -
— “Small aeff scenario” 30: =
[M. Carena, S.H., C. Wagner, = i %
1] - ol
G. Weiglein '02] ~ L B
20

= Strong suppression of . B
_ 10 B
h — bb possible, - B
up to M4 < 350 GeV - B

0 1
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3. The heavy MSSM Higgs bosons
Differences compared to the SM Higgs:

Additional enhancement factors compared to the SM case:

b
tang
H —
Ao Yb Yb 1+ A,
b
At large tang: either H~ Aor h= A
t
tan g
Ht Y11,
b
L 20{3
Ay = 3. T H tan 3 x I(mgl,mEQ,mg)

o
+ ﬂAtﬂ tang x I(mg,mg,, 1)

= other parameters enter = strong p dependence
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Search for the MSSM Higgs bosons:

Situation is more involved due to many SUSY parameters

— investigate benchmark scenarios:

4.

— Vary only M4 and tang
— Keep all other SUSY parameters fixed

. mg‘ax scenario:

— obtain conservative tan g exclusion bounds (X; = 2 Mgysy)

. NO-MiXing scenario

— no mixing in the scalar top sector (X; = 0)

. small agfr SCENArio

— hbb coupling ~ sin aefr/ COSB can be zero: aegs — O:
main decay mode vanishes, important search channel vanishes

gluophobic Higgs scenario
— hgg coupling is small: main LHC production mode vanishes

[M. Carena, S.H., C. Wagner, G. Weiglein '02]
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Search for neutral SUSY Higgs bosons at LEP:

ete™ — Zh, ZH

A4

a2 M
oz & SiN?(B — aefr)orly
~ coc2 M
\ opz & COS%(B — aiefr) oY

“h H

ete” — Ah, AH

¢ A 2 SM
OpA X COS“(B — aeff) o7
Z oA < SiN?(B — aefr) oy

et ~ h,H
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Constraints from the Higgs search at LEP [LEP Higgs Working Group '06]

Experimental search vs. upper my-bound (FeynHiggs 2.0)

my'9*-scenario (m; = 174.3 GeV, Msysy = 1 TeV):

g
= my, > 92.8 GeV
(expected: 94.9 GeV), 95% C.L.
10 |
My > 93.4 GeV
(expected: 95.2 GeV)
1 ¢
Theoretically
i |naccessible ]
0 20 40 60 80 100 120 140

m, (GeV/cz)
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Parameter region where experimental lower bound on M, is significantly
lower than SM bound, My > 114.4 GeV, corresponds to sin?(8 — aeff) < 1

“Excluded’” tan g region:

m_ 10 -_ rr——7r 7T rrrror-rr __
s
m, -max
1 -

165 170 175 180 185

Iﬁntop
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Constraints from the Higgs search at LEP [LEP Higgs Working Group '06]

Experimental search vs. upper my-bound (FeynHiggs 2.0)

no-mixing scenario (my = 174.3 GeV, Mgysy = 1 TeV):

<a}
4% my, > 03.6 GeV
(expected: 96.0 GeV), 95% C.L.
10 g 3
My > 93.6 GeV
(expected: 96.4 GeV)
1 ¢ E
Theoretically
i Inaccessible |
0 20 40 60 80 100 120 140

m, (GeV/cz)

Maria José Herrero — TAE-UCM lectures — Madrid, July 2012 IvV/26



MSSM Higgs searches at the Tevatron: The "light” h

Tevatron Run Il Preliminary, L <10 b

lllllflll1lllllllll|IIII|IIIIIIIII|I1J'lIIIIIIIl
s Observed ; Tevatron : :
10 ":T::::T!tt::‘i"*ﬁExFed'e"-*ttf:::t_..__ Emlusinn i
-----{:I-----FEﬂExpeqted---------~§------------- - e s chossarscenes

95% CL Limit/SM

Tevatron Exclusign

I febryﬁ"fﬂmz
100 110 120 130 140 150 160 170 180 190 300
my (GeV/c?)

'I-i'J—-Il" L.l.a.-l-.li.-.l.

= applies also to a SM-like light h MSSM Higgs boson
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MSSM Higgs searches at the Tevatron: The "heavy’ H, A

Search modes: bb—opbb, ¢o=H,A
pp—¢—1tr . ¢=HA

Strong enhancement compared to the SM:

tan< 3 y 9
(14+2)% 1428?49

o(bbA) x BR(A — bb) =~ o(bbA)gm

_ _ tan< 3
o(gg,bb — A) x BR(A — ’7'+T_> ~ o(gg,bb — A)gpm
(14 2p)%+9
L 20{5
Ay = 3. " H tan 3 x I(mgl,m'BQ,mg)

ot
—+ ﬂAtﬂ tang x I(mg,mg,, 1)

Typically, larger rates than in SM at large tan g
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Example: pp — h/H/A — 777~ at D@with ~ 7 fb~1 [DD'11]

=
o
N

D@ Preliminary, 5.2-7.3fb"

Expected 1o

- Expected +20

= Observed BR(h-1T1) = 10%

[EEY
o

------ Expected BR(h-11) = 10%

~
...
.....

Cross section a(gb - hb) 95% CL [pb]

~
“n
.....
......
“ea
)
~
-
.....
-
»
N
N

[HEN

100 150 200 250 300

= model independent limit on o x BR
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Example: pp — h/H/A — 777~ at D@with ~ 7 fb~! (DD'11]

2 2
8 90 8 90
80
:
[ LEP exclusion [ LEP exclusion
60 \\\\\\
508
op
— D@ Observed — D@ Observed
— D@ Expected — D@ Expected 1
T CMS Obs. 36 pb
108 | | 108, - CMS Exp. 36 ph®
100 150 200 25 300 100 150 200 250 300
M, [GeV] M, [GeV]

= exclusion for light M4 and large tan g
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MSSM Higgs boson searches at the LHC

Searches are more involved than in SM due to many SUSY parameters

1. Light MSSM Higgs boson in the decoupling limit:
— SM Higgs searches apply
— keep in mind the upper limit of 135 GeV
= no limits beyond LEP so far!

2. Light MSSM Higgs boson “before” the decoupling limit:
— dedicated search necessary
— SM-like search with reduced couplings
— therefore reduced o x BR

3. Heavy MSSM Higgs boson:
— dedicated search
= model independent results on o X BR
= specific MSSM results for H/A
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Cross sections at LHC for neutral MSSM Higgses (¢ = h, H, A)

[ Tev4lLHC Higgs working group report '06]

106|||||||||||||||||||||||||||||||||||||||§
LHC, Vs = 14 TeV —— h 3
max —H A .
e (tanp =5 . gluon fusion: gg — ¢
\\ggCD
AN

weak boson fusion (WBF):

)
S W0E
5 L qq — 47 ¢
g 07| N T T T .
o E 3 top quark associated
© Ftd T . — —
S 10 . (bb)® = production: gg,qq — tto
O c S S 3
5 - \:\ So ] .
S Lok RSN i weak boson associated
o = B T E . —
& Tl : production: qff — Wo, Z¢
10’ WiZo SSTT--l = 3
: ) ] NEW: bbg
101 IIII|IIII|IIII|IIII|I'.I [ -1 | | I | | L1 1 1 | L1 1 I~
100 150 200 250 300 350 400 450 500

M, [GeV]

Search for the lightest h at the LHC: = full parameter accessible
But there might be problems if strong suppression in effective bbh coupling
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LHC Higgs boson searches: the heavy H, A, H=*

bb — H/A — 777~ 4+ X
gb—>tHi—|—X, Hi—w-yT
pp — tt — H¥ 4+ X, HT — 10,

Most powerful modes due to enhancement factors compared to SM:

tan? g y BR(H — rt77) 4+ BR(A — 71t77)
(14 Ap)2 BR(H — 777 )gMm

H/A

. tan2/8
(14 Ay)?

x BR(HT — 7v;)

= A\, effects (often neglected by ATLAS/CMS analyses)
also relevant for BR(H/A — r+t77), BR(H* — 7v;)

also relevant: correct evaluation of (H/A/H* — SUSY)
= additional effects on BR(H/A — 7777), BR(H* — 7v;)
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Latest CMS results in search for the heavy MSSM Higgses: [CMS "11]

CMS, \s = 7Tev [ = 46fb1
5150 I | | l | | | | | | | | | | | | ! | | |

E a5 E: | 95% cL Excluded
+— ;- [ ] Observed B e e ey
= Expected .
40 ! I =10 Expected *i .....
: x2 o Expected ;
35 T _
30 __’_,_ . m— .

25 ‘ .,1 __________________
20 ., ................. . ________________________________

MSSM Mo s{:enarm M =1 TeV -

= - . .......................................................................... SUST ..........................

100 200 300 400 500

= LHC & LEP start to exclude low M 4 values!
= small “excess” around M4 ~ 300 GeV

Maria José Herrero — TAE-UCM lectures — Madrid, July 2012 IV/34



Back-up
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Effective hff coupling can go to zero for large >4

= "Pathological regions”
[W. Loinaz, J. Wells '98] [M. Carena, S. Mrenna, C. Wagner '99]

— Suppression of BR(h — bb), 100
BR(h — 77), ...
[S.H., W. Hollik, G. Weiglein '00]

= 10" — —

) - _

N N ]

I - = one loop, q #0-

i | -

x i — one loop, q° = 0.
| 2

— two loop, g #O0

2 T

10 "E > -

- — two loop, g =03

IIII|IIII|III II|IIII|IIII|I_J 1 L‘IIII|IIII|IIII|IIII|IIII
100 110 120 130 140 150 160 170 180 190 200 210 220

M, [GeV]
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MSSM light Higgs couplings at the LHC:

One BSM example: one light MSSM Higgs [M. Diihrssen et al. '04]
é;g 1; ........ g’(H,2)
550,91 * MSSM points gi(H’W)
- m=119.95Gev | | g(H) scenario with low M4, large tan g3:
0.8 —g’(H.b) ~
- : h — bb enhanced (but old analyses)
o : h — 777~ enhanced
06 2 Experiments BR(h— VV*)x~1/2 SM
o5k L dt=2+300 fb BR(h — vy) = 1/2 SM
B WBF: 2+100 fb BR(h — gg) = 1/5 SM
0.4
0.33—
B = not too bad ...
0.2
o_lf_ = Mmore analyses needed!
0:III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III

110 120 130 140 150 160 170 180 190
my, [GeV]
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Dedicated search for the heavy MSSM Higgs bosons

MSSM Higgs discovery contours in M —tan 3 plane
(mp'?* benchmark scenario):

50 T T | = T+ T T T T T T T T T T T T T T T T T T T T T
a1 50 F - il T | -
S a0 | ATLAS-300fb g SINE N
(-540 45 || :A: /
+ c maximal mixing L NE+ |2 Q

20 | 1 H JEsE QY
. f 5 o 00 & 40 ;_Q /FE-S-% 7‘ X‘h\; E
20 | f h H AH o [of <2 %, 58
c3s 1B E E SN ]
O B —~ = = >§/ B q/
= H<B] E X Vi
10 | 30 H = ENE NS ]
9 | B %
g N 25 } I|+ E 3 ]
o K only - \ CMS, 100 fb™
Al 1 B A S maximal stop mixing -
L v = N .
15 | 3 / = R
3r L EP excluded ol ﬁ BN
i Ed
. 10 NS = . —1
2 \/\ HA —> 77 =147 jet+X, 30 fb
5 & = -
WS 2 1
L \ @ =
il ] N CAN R S \Excludad \b)( LrEP e
500 100

200 300 400 500 600 700 800
m, (GeV) m, (GeV)

areas where only h is observable = "“"LHC wedge”
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| atest results for neutral heavy Higgs bosons:

MSSM Higgs discovery contours in M4—tan3 plane (® = H, A)

(my'?* benchmark scenario):

m_ 50 —|- E T T E T T | T 1T T 17T ! T T \\J? LI 11 T T =
- sl E _E: g“\s‘ ) N
.'CE - E:: : S \ .
I :: : ]

B A i

40 —
30 B

I CMS,30fb* ]

- pp — bbg @=h,HA_

20 __ my'® scenario __

- Mgy = 1 TeV/c? .

- M, = 200 GeV/c? ]

10 1 = 200 GeV/c? N

- Myuine = 800 Gevic? I |

- P TT - e+jet Stop mix: X =2 Mg, -

| L1 1 1 | | | | I | | L1 1 1 | | I I | | I |

100 200 300 400 500 600 700 800

M,,GeV/c?
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Charged Higgs boson searches:

MSSM Higgs discovery contours in M —tan 3 plane
(my'?* benchmark scenario):

%— 80 :I | T E T T | T T T T | T T T T T T T T T T T :
© - CMS, 30 fb™ .
= 70 —]
60: | pp - tbH*, H* = 1V, ¥ . light charged Higgs:
— _ 2 ]
n m, =175 GeV/c . MH:I: < my
50 -
E m;'® scenario E -
40~ Moo, =1 Tevicz | heavy charged Higgs:
- “ M, = 200 GeV/c?® ] M m
30 1 = 200 GeV/c? . H* > my
- M, uno = 800 GeV/c? ]
20 Stop mix: X =2 Mg,q, | —
E \ t - Wb - jjb -
10: t - Wb - Ivb N
:I | ,I,/‘ | | | | | | | | | | | | | | | | | | | :

100 200 300 _ 400 500 _ 600
M,,GeV/c?
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Charged Higgs: comparison with CMS PTDR (m}y'?* scenario):

50

40

30

20

10

EJ
2,

R A

Eg T 1 L T
gl

T 1 Iljs.’llllll

d
il
N
Rd
Rd
J
Rl
‘N
‘N
‘N
.
3
/
=
‘N
‘N
’
s
*
* N
* N
SN
=y
‘N
’
S
S
3
SN
N
AR
e
e
/\\;\
RN

¥ —— p = -1000 GeV/c?
------ 1 = -200 GeV/c?
------ 1 = 200 GeV/c?
= 1000 GeV/c?

mhmax

IvlSUSY

scenario
=1 TeV/c?

M, = 200 GeV/c?

SUSY

100

200

300

400

500

600

M,,GeV/c?

light charged Higgs:

always worse than PTDR
better Mg+ calculation!
inclusion of A, effects

heavy charged Higgs:

PTDR in “the middle”
new results partially
substantially worse
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Latest CMS resuls for model independent limits: [CMS '11]
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= small “excess” around M4 2 300 GeV
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Implications of Higgs searches for SUSY

The latest results on ATLAS/CMS Higgs searches were
presented on 13.12.2011 before 4pm

On 14.12.2011 about 6 articles appeared on the arXiv,
analyzing the implications

Most of them analyzed them in the framework of SUSY

Here a few results from one randomly picked article:
[arXiv:1112.3026 [hep-ph] (S.H., O. Stal, G. Weiglein)]

M,; = 125 4+ 1(exp.) & 2(theo.) GeV
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First idea: new lower bounds on M4 and tanpg

— maximize all contributions: m;{‘ax scenario

100 150 200 250 300 350 400 450 500
MA (GeV)

= green are allowed by Higgs “excess”
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First idea: new lower bounds on M4 and tang3 [S.H., O. Stal, G. Weiglein '11]

Limits without M; = 125 | Limits with M, = 125
Msysy | tan 3 My M g+ tanB My M g+
500 2.7 945 123 4.5 139 159
1000 2.2 945 123 3.2 133 155
2000 2.0 945 123 2.9 130 152

= new conservative limits obtained!

— only small margin left for t — HTb
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Limits on stop masses:

[S.H., O. Stal, G. Weiglein '11]

m}r{‘ax scenario:

MSusy
mst1

= green are allowed by Higgs “excess’”

mg, 2, 150 GeV (X; > 0)
mg, 2 300 GeV (X; < 0) (preferred by BR(b — s7))
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A "heavy” SUSY Higgs at 125 GeV?

Msysy = =1 TeV, X; = 2.3 TeV, all Higgs limits taken into account:

tan 0
— =
R\

o B~ O Q0

00 100 110 120 130 140 150
MA (GeV)

Possible: M; = 98 GeV, Mg = 125 GeV, ...
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