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CMS preliminary
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arXiv:1209.4816
L.Maiani, A.D.Polosa, V.Riquer

In a recent paper [1], we confronted Minimal Supersymmetry for the Higgs sector with the particle discovered
by ATLAS and CMS at 125 GeV. At that time, only the value of the mass was available, which, as noted also
by other authors [2, 3], is remarkably consistent with Minimal Supersymmetric Standard Model (MSSM), albeit

with a value of the scalar top mass around 4 TeV. The presence of a tenuous bump at about 320 GeV in the
CMS data for the ZZ channel could have been taken as a hint of the heavier, MSSM, 0T Higgs particle, H.

With the higher statistics now available there 1s no trace left of such a structure.
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CMS PAS HIG-13-013
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CMS PAS HIG-13-008
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MSSM Neutral Higgs
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h/H/A Branching Ratios
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ATLAS and CMS ¢->tr
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ATLAS ¢->tt and pp
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MSSM Charged Higgs
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H*- Branching Ratios
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ATLAS Light H*->1v(1/2)
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ATLAS Light H*->1v(2/2)
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ATLAS Light H+->CS
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MSSM with 126GeV Higgs
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MSSM with 126GeV Higgs
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A.Arbey, M.Battaglia, FMahmoudi S
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arXiv:1305.1933 30

P.Bechtle, S.Heinemery et al
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MSSM "H” Higgs

arXiv:1303.7450

M, = 300 GeV

BR(H)

arXiv:1304.1787, A.Djouadi and J.Quevillon
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arXiv:1303.7450
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MSSM “A” and "H*" Higgs

arXiv:1304.1787, A.Djouadi and J.Quevillon
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Charged HiggsD 4 Rl f&E(14TeV)
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M.Carena et al %

arXiv:1302.7033

Parameter mpyax m?°d+ mf"d_ light stop light stau T-phobic low-Myg
my 173.2 173.2 173.2 173.2 173.2 173.2 173.2
M 4 varied varied varied varied varied varied 110
tan (3 varied varied varied varied varied varied varied
Msusy 1000 1000 1000 500 1000 1500 1500
M, 1000 1000 1000 1000 245 (250) 500 1000
X5 [Msusy 2.0 1.5 -1.9 2.0 1.6 2.45 2.45
XMS | Msysy V6 1.6 —2.2 2.2 1.7 2.9 2.9
Ay Given by A; = Xy + pcot B
Ay = A, = A, = A, = A, = A, = A, = A
A = A, = Ay = A, = A, 0 = A, = Ay
Iz 200 200 200 350 500 (450) 2000 varied
My Fixed by GUT relation to M,
M, 200 200 200 350 200 (400) 200 200
mg 1500 1500 1500 1500 1500 1500 1500
Mg, , 1500 1500 1500 1500 1500 1500 1500
M;, , 500 500 500 500 500 500 500
C ’ 7 Mow 2003 Afsipr 0 0 0 0 0 0 0
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2HDMOTypetitE s

arXiv:1210.0559

yorrpMm/ysm | 2HDM 1 2HDM 11 2HDNM 111 2HDM IV
hVV sin(f —«) | sin(f — «) sin(f3 — «) sin(f3 — «)
hQu cosa/sin3 | cosa/sin 3 cos «/sin 3 cos «/sin 3
hQd cosa/sin3 | —sina/cos 3 | cosa/sin3 | —sina/cos/3
hlLe cosa/sin 3 | —sina/cos B | —sina/cos 3 | cosa/sin 3

HVV cos(f —a) | cos(f— ) cos(3 — «) cos(ff — «)
HQu sina/sin 3 | sina/sin 3 sin av/sin 3 sin av/sin 3
HQd sina/sin 3 | cosa/cos 3 sin av/sin 3 cos «v/cos 3
HLe sina/sin 8 | cosa/cos3 | cosa/cosf3 sin av/sin f3
AVV 0 0 0 0
AQu cot 3 cot [3 cot 3 cot (3
AQd —cot 3 tan 3 — cot [3 tan /3
AlLe —cot [3 tan 3 tan 3 — cot [3
(; ’ 25 May, 2013 FSMEFRLOLERA
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2HDM with WW->evpy

ATLAS-CONF-2013-027
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2HDM Type-l tanp=205

ATLAS Preliminary

H—-WW —evuv J

- Exp. 95% CL 7

— Exp. 99% CL

[ Obs. 95% CL

[ Obs. 99% CL
]

(" ’ 25 May, 2013
T

250 300

TOMERRRQETHEKX

ATLAS Preliminary

[Ldt=131b" 5=8TeV ]
2HDM Type-ll tanp=20"]
H—-WW —evuy J

- Exp. 95% CL 7]
— Exp. 99% CL T
[1Obs. 95% CL ]
|:| Obs 99% GL

500 250 300
m, [GeV

41



42

ZH invisible

4 LA B S e e e e e e L m T o) I SN L BN LA IR L B BN

,Q'-) 1 4 = ATLAS Preliminary ... 6 eu<BRZH- Il inv) -

- = = ! ZH-lI(inv) .

. {1 = _ \s=7TeV, [ Ldt=4.7fb" —— Observed .

i i T 60¢ Is=8TeV, | Ldt=13.0fb™ _.._.. Expected B

T ]

_ . N -

;E 50 -

10'15— 9 X 40 =

- 1 © .

" ATLAS Preliminary 1 £ 30 E

L ZH-ll(inv) i j o0l E
\'s=7TeV, | Ldt=4.7fb" © -

102 \'s=8TeV, [ Ldt=13.0fb" = é - I
1 1 1 1 | 1 1 1 | L 1 1 l L | 1 ] Bl v b v by v b v by by hl--|-.|--|-.|.-|--|h-|-'|"|"|'--| .|
0 0.2 0.4 0.6 0.8 1 120 140 160 180 200 220 240 260 280 300

BR(H—inv) my, [GeV]

(‘ , 25 May, 2013 TINEREROEHEK
e




do™/dMyy [fb/GeV]

c

L

arXiv:1305.3854
Bounding the Higgs Boson Width Through Interferometry

Lance J. Dixon! and Ye Li!
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arXiv:1207.0698

Type_l I 2H DM PRL 109, i (2012)

Scalar Helicity Angle:

9HDM SM tan®3 q°
H(.)‘t ~ 11 i —
'”H+ 1 F me/my

B(B — Tl/)gHD\I

< 8F + for B—>D*1v, - for B—Dtv
= t FBaBarB—1mv B;;;‘,,Igﬁaﬁ
> 6— [l 2HDM Incl. |Vub| 2HDM affects B—>D®)tv fit variables,
¥ [ M 2HDM Excl. [Vub] . and hence ¢, and PDFs
é 4 Q 0.8F
& [ 8§ [B—=Dwv | [J BABAR
?\\(\t \‘\\\\\\ NN \\; \ -\\ \?s SO N \.\\\:\\\\‘ 06— ’I
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% 0.1 . 03 .
* tan B/m__ (GeV?) 02f
Standard Model at 0 Q f ” ,
& o200
Combination of R(D) and R(D*) 03t
N
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in full tanf-m ,, parameter space 0 02 0.4 0.6 08 1
; & o tanf/my+ (GeV™')
with probability of >99.8% (~3.10)
(with m,_, >15 GeV, R(D) = tan 3/mpy = 0.44 £ 0.02
but m, = 300GeV already excluded by B—Xsy) R(D*) = tan 3/my = 0.75 £ 0.04
Aspen 2013 Dana Lindemann - BaBar 11
(- ’ 25 May, 2013 FIMERRRQRTEKX
e




46

Exclusion reach of Type-ll 2HDM
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B—1v and B—D®tv Motivation

« H* predicted by many
New Physics scenarios

« e.g. Type-ll Two-Higgs Doublet
Model (2HDM) of MSSM

« H*-( coupling ~ m,

T T | v T v T I T
100 200 300 400 500 600 700 800 900 1000

UTfit (2009) M+ [GeV]
arXiv:0908:3470

4 B—1tv
B{ :I>.@ID<T_\_’

» H* enters at tree-level

» Theor. uncertainty: ~25% (Vub, f,)
«BF=0.01%
» Helicity su

ressed

* H* enters at tree-level
e Theor. uncertainty ~5% (FFs, Vcb)
« BF = 2%

» 3-body decays: additional
constraints/observables

Aspen 2013

(‘ ’ 25 May, 2013
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B*—1"v Results in Context

BaBar Ha'cha2012 (468M)
(1.83 *** +0.24)<10™

-0.49

BaBar SL 2010 (468M)

(1.7 +0.80 +£0.20)<10™

BaBar Combined
(1.79 +0.48)<10™

Belle Had 2012 (772M)
(0.72 ° 70 +0.11)x10"

Belle SL 2010 (657M)
(1.54 *039 0 40
-0.37 -0.31

Belle Had 2006 (449M)

+0.86 +0. |
(1.79 -0.49 -0.52 x10

Belle Combined
(0.96 +0.26)<10™

PDG pre-2012
(1.65 +£0.34)<10™

Cimiitter (0.719 "
SM Vub exc (0.62 £0.12)x10™
SM Vub inc (1.18 +0.16)x1(¢™

0.115, 4
_ 0

0

BaBar SL: PRD 81, 051101 (2010)
Belle Had: arXiv:1208.4678 (2012)
Belle SL: PRD 82, 071101 (2010)
Belle Had: PRL 97, 251802 (2006)
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B(B—tv)x10™

Dana Lindemann - BaBar

arXiv:1207.0698
Submitted to PRD

These hadronic tag results
are combined with
BaBar 2010 SL tag results

Results are in excess of SM
values and with other Unitarity
Triangle measurements
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PRL 109, 101802

B—D®1v Results Il 2012
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« R(D) and R(D¥) are not 07 04 — : 06
independent: -27% correlation R(D)
Combined deviation from SM: R(D®) = 3.46
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