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Standard Model theory of everything?

 Discovery of the Higgs boson
marks the triumph of the SM

« However, even with the
inclusion of the Higgs boson,
SM is an incomplete theory

 Dark matter

* Asymmetry between matter and
anti-matter

 Gravity and unification of forces
* Masses and neutrino hierarchy
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Higgs and BSM

ATLAS-CONF-2015-044, CMS-HIG-15-002
* |s there BSM physics hidden in the “Higgs sector”?

Strategy: parametrize
deviations wrt SM in

-~

g

BOOOO00) ANN/\ _
5o production and decay
bty S } Wbt = loops are sensitive
g t W to BSM physics
m W ATLAS and CMS Preliminary
Kg - KZ? KZ_-Q-K <1 __¢
(0-BR)(gg > H—yy) = osm(gg = H) -BRsm(H—=1y) - — | TR0
B0 W) T T
K, .
Experimental approach -
K, ———
* Measure H(125) properties r .
« Search for additional Higgs bosons Kb—
« Search for BSM in signatures with Higgs bosons Kg—
« Search for BSM Higgs decays i ?
BRBSM‘ | | | | (| | | !

111 | | - 111 111 111 L1l 1 1 111 111 L1
0 0204 0608 1 12 14 16 18 2
Parameter value

See M. Machet’s talk “Higgs properties at CMS”
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High mass: H-WW/ZZ

JHEP 10(2015)144

» Search for a heavy Higgs boson
- H—-ZZ—-4¢, 2(2v, 2(qq
— HH-WW-—2£02v, 2(qq

 optimized separately for VBF and gluon
fusion production processes

» SM-like Higgs boson excluded in 4 and
2(2v/tvqq channels at 95%CL in mass
ranges up to 1000 GeV

» Search interpreted in BSM scenario
(heavy Higgs, heavy EWK singlet state)

— evolution of signal strength of the singlet state
with modified couplings/width wrt SM.

— assume new scalar does not decay to any new
particle

3 CMS upto5.11" (7 Tev) + upto 19.7 o (8 TeV
s10°F T 7T 1 T T 1 T T
O‘D == Combined === Combined (exp. = 20)
B , —— H > WW —2{2v—H - WW —> £fvqq
S 10°F — H o2z 5202y —H->2Z >4
! —— H - 2Z — 2£2¢
E 10
—
O
X1
o)
(e)]
107'E
10—2I I 1 1 1 l 1 1 1 l 1 1 1 I 1 1 1
200 400 600 800 1000
m,, [GeV]
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Extending searches

* Minimal Supersymmetric SM (MSSM)

— Neutral Higgs: ¢—tt/bb/uu
— Charged Higgs (low/high mass, low/high tanf3, doubly)

* Next-to-MSSM

— Light pseudoscalar: h—aa
—Non-SM decays: h—2a—4t/4u

* FCNC: t—cH
* LFV, exotic decays
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Neutral MSSM Higgs

JHEP 10(2014)160

* Enhanced couplings of MSSM Higgs to down-type
fermions (large tanf3)

=increased BR to t leptons and b-quarks
» Search for neutral MSSM Higgs boson

- 5 final states used: ut,, et,, 1, €u, uu . CMSeoc  termeTev
— Reconstruct tau-pair invariant mass 2 08 | M =200 GeV -::;ﬁt ]
— Split in b-tag/no b-tag categories to enhance sensitivity ’T’ & Best fit

 Main backgrounds: Z—tt, QCD/W+jets, DY, ttbar, § s ¢ :ﬁ;‘:zg’;v) -
dibosons g b .

* No significant excess over bkg expectations T 04 % .

* Model-independent limits by separating production [
modes 02 [% y

i | \ _
0.0 Ot . . . .,
0.0 0.2 04 0.6 0.8

o(gg¢)-B(¢—>T) [pb]
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Neutral MSSM Higgs: ¢—uu

arXiv:1508.01437
« Search for a uyu mass resonance cMs 19.3 10" (8 TeV)

3
— Model-independent L —+— Data,btag
. . . %104;_ -tf
— associated production, gluon fusion - WW, Wz, 2z
« Good mass resolution i e oo
— full and clean reconstructed final state ’°2 ot
v i 10 -1a
» Split in b-tagged and non b-tagged categories to J
be sensitive to gg—¢ and bb¢ production modes ’ “”‘
i 10" L
« Main backgrounds: DY, VV, ttbar o AT
107 CMS 193 o (8 TeV) _ Cms 19.3 1o (8 TeV)
- 990 o §
- + - ‘:’ Expected limit + 20 o~ —4— Data, nob ta
- o—u'u I Expected limit + 1o % B B
--------- Expected limit o W'W, W*Z, 2Z

—
o
oS

—— QObserved limit

- Drell-Yan

— Signal, mA=150 GeV, tanf=30

-
o

95% CL upper limit on o - B (fb)

Q
o
—

1 1 1 L I 1 1 L 1 ] L 1 1 1 l 1 1 1 1
000000004 > 200 300 400 500 102 10°
m (GeV) m,... (GeV)
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Charged Higgs

J

-
Q

Branching ratio of H" decays

* |If found, a clear indication of BSM
. . cb .
 Study non-SM Higgs in two mass OEes 3
regimes: \
° < su W
MpySMiop _ 7264616618620 52 540 260 280
—Mostly produced in top quark decays m,(GeV/e)
—Large tanf: H¥=>t+v mH>m’gop
—Small tanf (<1): H*=»cs My<Myy, 2929000000
vt
. rnH>mt0p HY | L S
. . 8 290999099000 < ;
—Produced in gluon-gluon fusion N .
—Main decays: H*—=tb, H*—»>t*v &y _
: : t b~
« Main backgrounds: ttbar, W+jets o ‘20n000000000)——<_
W™ T
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Looking at tau decays

CMS-HIG-12-052

« Use R variable in the limit extraction: binned maximume-likelinood fit
» Tau fake component is data-driven, includes uncertainties

\s=7TeV, 4.9 fb"' CMS Preliminary

o IIII!IIII!IIll!llll!llll!llll!llli!llll!llll!llll-l
SM BSM = 0.4 —— data -
© [ —— H'[m =120 GeV] y
0.35 - mlslc'i'entlﬂedth 7
w+ . H* — i DY + jets 4
[ P P, p . - [ Diboson .
e ::v ® E *T v“_:c ® _1_.;:] t 0.3 mm Singlet -
- =b . - = D\ - %thertf .
o, g, o 0. - Bt — e -
e 8 VS Y o 0'25: bkg tofal unc. :
0 2: [7777] signal total unc.
. an s _p.,‘, Lo 'y DA Py T b‘n R . : B(t - H+b) = 0'05
Ne ® 'Vt V‘- ® 11 0 15__ .
—>  G— . A9 NN
- - =2 |l -
0-.. pv oy pv 0 1'
0.05F N ~ )

0.102030405060.70809 1
plead.track/Et
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_ Is there a charged Higgs?

« If anomalous tau/lepton production in ttbar decays there may be contribution from H*

Yields in agreement with m.;: 80-160 GeV  B(t — bH*)< 1.2-0.3%
expectations = set limits 200-600 GeV  o(pp — t(b)H+)< 2.0-0.2 pb
................... 197 b (8 TeV) 19.7fb' (8 TeV
%100—2 I I I I CMS— N T 197fb (BTeV) '_E' cprrrrprrrhpr e e e I""I""I""(I"ell
S I ] g CMS  t - Hb H - v, a CMS yP—"(b)“”::'-l"b
& & pp-HbH, Hoty, e 1,+jets final state + 10F +iets, pt, 'na states —
; 80_— ' ,#lets final state m Observed (%) Assumlng B(H'— tb) =1
g i l:?t:\“:m Gev Xﬁ EmE Expected median + 1o 8 —=— Observed
& 60 [CIMultijets (data) ~ — S Expected median + 20 — femmaeeed Zpectz me::an j—r:’
: e 1@ 102 E B 7 pected medan +°
40_ @Bkg.stat.u:u:. ‘ ] g | pp _> t(b)H
L ¥/} Bkg. stat.@syst. unc. — O 1F \_)
1 E PO tb
= n N
_ o L
®) I
9 o 3 g\z
& 1Sk | =m0
g O.E:ii.-;‘*__;A A = 10-1_—1 11111111 IS N ETE R T PR ETE P EE TS PR
© %6020 300 400 500 600 700 108650 100 110 120 130 140 150 16¢ 200 250 300 950 400 450 500 550 600
m, [GeV] i [GeV] My [GeV]
At 13TeV, expect improvement - ttbar xsection increases x3.3

with 5-10/fb for m,,>300GeV = . signal increases x6(x7) for m,,=500(600)GeV
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_ Still hope for MSSM?

« A new modified MSSM scenario: m, M4 (arXiv:1302.7033)

» Reduce amount of mixing in the stop sector (X/Mgsvy)

« A/H decays to chargino/neutralinos allowed (arXiv:0709.1029)
* Allows for reduction of decays into Tt and bb

19.7 fb”' (8 TeV) 19.7 fo'' (8 TeV)
@- i T 7T 'I Trri 'I T i1 iT7T ] T 17T T L DL l T1TT7T ]’ T ‘1—1 ﬂ
c CMS c
] ]
—_— et
pp — Yb)H"
t > HD H' —t*v, final states:
- H'-=t'v,, 1, +jets final state B 1, +jets .
MSSM m[** H*-tb final states:
___l+jets, ut, il
-&— Observed SO I T v
— = MSSM m** —
10: [ ] Excluded 10: " ]
- 5 Expected median + 1o \%m:i 1
L seeee Expected median * 2¢ G ]

{=5= Expected median + 1o
------ Expected median + 2¢

-- - mi*SSM = 125 GeV
- —— miSS" 3 125+3 GeV

é,-,14,4JJ,LA,AJJ,A,LJJ_1_1,1,x,l,AJJ,LLAJ_JJ,LxAgJ ‘_‘q R RN RN R

0 100 110 120 130 140 150 16C J00 250 300 350 400 450 500 550 600
m_. [GeV] m_. [GeV]
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Light charged Higgs: csbar

JHEP 12(2015)1, arXiv:1510.04252

 H—csbar decay o ¢
— dominant in low tanf region \QQQQQQQQQQL H+<
* Lepton+ijet final states t—'\§
. b
« Dominant bkg from ttbar t ~
. _ i b
» Kinematic fit to reconstruct W/H mass M\Q -
n
« Set model-independent limits on BR(t—H*b)~2-7% g W u
> E_:Msllll ||197lfb1(81TeV)_ CMS 197fb-1(8TeV)
S soof- moco 3 Q) L
0 m,,. =150 GeV Cw . T
@ - Bt HB)=12% B Zsjets : ?
E, 4000~  um+jets =$:::;f — % 0.08 e+ Observed 1+ jets
B 3000_— gﬁ"“""“‘y _E 5 0.07 — Expected t— H'b,H" = ¢§
_::g:::zb:(gs E = - Expected limit + 1o BH' — ¢5) =100%
00 - £ 0.06E [ Expected limit = 20
O 0.05}
1000 X
& 0.04
Sl 11% B + """""""""""
8@ o G g
8Egc_ B——a 88016 T T T T80 P P

0
M, (GeV) 90 100 110 120 130 140 150 160
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Doubly charged Higgs

EPJC 72 (2012) 2189, CMS-HIG-14-039

19.7fb" (8 TeV)
> N L L L L L L
o Preliminary ¢ Data [l @@ —4l (500 GeV)
w0 ENZZ EEVW
g v Emwz
o 10
>
L

 Model

— SM extended with scalar triplet (®**, &*, ®°) g 3;4 ..... R N A"
— Triplet responsible for neutrino masses § 0 10 20 %00 A0 00 P

— Search for doubly- and singly-charged N ——— é‘:;se\i’

— DY pair production is most common 100% @+ o Prefiminary _

— SS lepton pair of any flavor combination o 1

« Search with 23 leptons of any flavor 00%:9, S

— Search for excess of events in one or more flavor enchmar =::::::: a

combinations of SS lepton pairs :::2 P

* Dilepton invariant mass as discriminant — -

0 100 200 300 400 500 600 700 800 9001000
M. Gallinaro - "BSM Higgs searches” - LLWI2016 - Feb. 7-13, 2016  £xcluded Masses (GeV) 3



non-SM Higgs decay: h,,-—2a—4u

PLB 726(2013)564, arXiv:1506.00424

» Explore non-SM decays of a Higgs boson (h)
—h,4,5 can be SM or not
— include production of two new light boson (a°)
— large B(a—uw) if 2m <m,<2m_

» Search for generic Higgs decays: h—2a+X—4u+X

bkg expectations
— Signal region: 1 event (2.2+0.7 bkQ)
— Limits on production rates, benchmark models 0o

]
S

» Selection: minimize sensitivity to model details 207 1 B TV
— Find low mass muon pairs (“dimuons”) >0 | -
— Require each event to have two dimuons ' (%5
— Require two dimuon masses to be consistent < 25 : ,0.2§
* Results S of 3
— Observe 9 events in off-diagonal region, consistent with ;, 10“§
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NMSSM and Dark SUSY Limits

PLB 726(2013)564, arXiv:1506.00424

1 0.2 20.7 fp" (8 TeV).
w10° .
Results interpreted in NMSSM and dark SUSY %10.4 CMS (85% CL)-
. _ . . _ 5 .
Dark SUSY: h decay to pair of neutralinos (n,): LSP 510" | Dark SUSY -
o ‘b
.510'5 ________ 10%—
[= Nt A ‘.'.iit,%’;':t:t:'
uu .g10'7 g ATLAS (90/0 oLy e
0]
n1_)nD'YD deCayS h === 510'8 SN PP—h—n,n =Yy, E
. B(h—Ypyp+X) = 0.1 - 40%
invisible ‘ ‘ '

0.0 0.5 1.0 1.5 2.0
mass of v, [GeV]

. 20.7 o' (8 TeV)

L L Tirrr L I L LI A ] LB T

NMSSM 95/ CL upper limits: | I l i

[ % my=3855GeV i

2, - ma_ZGeV
5— —- ma_OZSGeV

« NMSSM: Extend MSSM by adding a complex singlet
field (1 CP-even+1 CP-odd boson)

* NMSSM: h, ,—2a,; a;—2u
« Compare to SM Higgs cross section

CMS

I Reference model:
2—__ o(pp>h—a,a,) =0.008x0,,,
- Bla»2u)=7.7% "I

o(pp > h - 2a, )’32(a1—> 2 y) [fb]

N m, <m, =125 GeV 1125 GeV=m, <m, ]
| h 2]
ol L. AT T T PP T D

90 100 110 120 130 140 150
M. Gallinaro - "BSM Higgs searches" - LLWI2016 - Feb. 7-13, 2016 mass of h; [GeV] 15



non-SM Higgs decay: H,,-—2h(a)—4~

arXiv:1510.06534
» Search for very light Higgs in NMSSM

g T
—h,, (CP-even), a, , (CP-odd) to a pair of t leptons
— H(1 25)—)h1h2 (8182)—>4‘C ( ) , T+
_ H(125) -
» Reconstruct u-track invar. mass (m,,m,) qy e ----- « ¢
— SS dimuon sample (removes DY) by -
— bin in 2-dim distribution, fit signal and bkg ;
— QCD bkg from control region g _
* No excess over SM backgrounds
Y p— e 12T b (8 TeV) 20 19.7 fo (8 TeV)
> CMS ; o) 000 L
8 os = o CMS
£ —e— Data 2
% 04F I;z:a:‘::(t:?iel GeV T g ::4 +::’°“"°: ;
v’ ) 1 _ . - c 14 . pecte: =
‘Z_ - ...... Signal, m(¢ ) = 8 GeV E _2 i W =10 Expected |
........ E +20 Expected -
0.2 : - :l 10
. : O
0.1 ......... - o\o
* : ®
I 3 P D D o>
%fhgﬁ...,...,...__, x 3
s —+ )
g é:‘éE' T+ 3
0.0 PR S S SN S N S S NN 1 0

|
7
GeV)
M. Gallinaré~"BSM Higgs searches" - LLWI2016 - Feb. 7-13, 2016 m, (GeV) 46



arXiv:1511.03610

19.7 fb” (8 TeV)
| AR RALLS RALE) RAL

W,
30 40 50
m,. [GeV]

. 3 “fows
* Low mass Higgs in the NMSSM g |
» Low mass pseudo-scalar (a;—t) in g S
association with bbar: a,bb—t bb F Do

- Similar strategy to H—tt 4 S
- Search for a, masses below Z mass .}
* No evidence for signal T
» Set limits: oxB~9-39 pb

>

8 .fcms

E --==- A1t (M=35 GeV)

§ 4 —$- Observed

w

D Z—1t

(s

- Electroweak

[] acp muttijet T

[] Bkg. uncertainty

30

40 50
m,, [GeV]

Events / GeV

Events / GeV

Low mass Higgs: a(—tt)bb

19.7 fb™' (8 TeV)
T e A (m=35 GeV)
—— Observed
D Z—tt
2«
- Electroweak
[ acp muttijet
[:] Bkg. uncertainty

CMS
ut_

40

30

20

10

0 150 200
m_ [GeV]
19.7 b (8 TeV)
————
30 ---== A1t (M=35 GeV) ]
CMS +Observed E
OJzo= E
(B ;
-Electroweak 3
[] aco muttijet 1

[:] Bkg. uncertainty _]

M. Gallinaro - "BSM Higgs searches" - LLWI2016 - Feb. 7-13, 2016 17



Heavy Higgs: H—h ,sh,s, A>Zh s

arXiv:1410.2751, arXiv:1510.01181

« MSSM: Heavy Higgs searches
— Search for A—»Zh,,s and H—hh g W gw
« Exclusive search in multilepton and diphoton o "W
+lepton channels . g TTTTTT" <o ,
— Also bbtt (hh), or Ikt (Zh) h =~
— exclusive channels (leptons, taus, photons, thags, etc) g Zfl:,v
=No excess in data, set limits 107 17 (3 TaV)
Process SM S  2HDM-II FC-2HDM MSSM S T T loxHohhabbre |
| ticbew | 3710716 7.5(-210-9 — — 2.10° | 3 09fCMS 4 Onerved
t>uz | 8-1007 11-10%  — — 2.10¢ = og [ 2et2ag e =
t—uH | 2-107"7  41-10° 55-107° — 1073 = : @ W+iets ;
t>cy | 46-100% 75.10° ~10°  ~10° 2-10°° E.07F =a 3
FCNC decays t—cZ 1107 11.100%  ~ 1077 ~10719  2.10°% E 06 [ Bkg. uncertainty =
t—cH | 3-10% 41.10° 15-103 ~10° 107 g ] MSSM low tanf scenario
S 0.5 ] m,;= 300 GeV, tanf= 2 _E'
* Also search for tt—(bW)(ch) 04F
— Not forbidden but highly suppressed 03
— enhanced w/some parameter models (;21 :
» BR(t—cH)<0.56% (0.65%) @95%CL oof
200 300 400 500 600 700
See Y. Chao’s talk “Search for FCNC decays at CMS” MKt (Gev)
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Heavy Higgs: H—h ,sh,s, A>Zh s

arXiv:1410.2751, arXiv:1510.01181

— enhanced w/some parameter models

* BR(t—cH)<0.56% (0.65%) @95%CL | | .
See Y. Chao’s talk “Search for FCNC decays at CMS” 260 220 00 320 m, ?é%V)
M. Gallinaro - "BSM Higgs searches" - LLWI2016 - Feb. 7-13, 2016 19

« MSSM: Heavy Higgs searches
— Search for A—>Zh,,; and H—hh g W gw
« Exclusive search in multilepton and diphoton o "W
+lepton channels . g TTTTTT" <o ,
— Also bbtt (hh), or Ikt (Zh) h =~
— exclusive channels (leptons, taus, photons, thags, etc) : 7
=No excess in data, set limits . 197 16" (8 ToV)
[Process | SM QS 2HDM-I FC-2HDM MSSM | :21'4: CMSI "+ Observed
t—uwy |37-107 75.107° — — 2-10°¢ N Expected h
to>uZ | 81007 1.1-10%  — — 2107 £ 1:2[ enprur iy, Xpe ]
t—uH | 2:1007  41-10°5 55-106  — 105 T [ = 1o Expected 1
t>cy | 46-10% 75-10° ~10°  ~10° 2-10°° £1.0F [ ]+ 20 Expected -
FCNC decays tocZ | 1-107% 11-10% ~ 1077 ~ 10719 2.10° i:, i .
t—>cH | 3-100° 41-10° 15-10°% ~107 10°° % 0.8 -
o |
* Also search for tt—(bW)(ch) B0.6F -
— Not forbidden but highly suppressed %
d
5




Heavy Higgs to h,,:h,,; —tTbb

CMS-EXO-15-008

19.7 o™ (8 TeV)

> 4_ T T T T T I T 1':-’;: llllllllllllllll
h 8 - CMS %a%nrzlll -Yan + jets
o3-S Preliminary [
Y C I Single top
N 3E . W+ jets
»n - [ Diboson
- - I QCD multijets
525K Signal x30 (M, =1.5 TeV, A _1;
> - —e— Observed
w - .
2 =
h - .
1.5;— =
* High-mass (=1 TeV) resonant production 1 . 3
— H—=hyp50155—bbe 0.5 =
h,,; decay products nearly collinear O 5000 00" 5000" . @Fﬂ o Wo

boosted “single” merged jet (—bb)

10 FMS Preliminary '197'fb' (8 TeV)
* use t1, and T, final states - o ]
. . . . . =N === Expected = 1o
* sidebands/inverted isolation to determine bkg T A Expociod 20 :
Bulk Radion (A =1)
» set limits on spin-0 resonance at 850-30fb for U
M,=0.8-2.5 TeV &
"0}:10_25 >
o \

-3 L PR Lo
10 1 500 2000 2500 3000
20

M. Gallinaro - "BSM Higgs searches" - LLWI2016 - Feb. 7- 13 2016 M, [GeV]



LFV Higgs decays

« Study er, eu final states

» Categories: N, lepton kinematics

* VBF with jets

« Main background from DY, ttbar, WW

« Upper limits on B(H—et)<0.7% and B(H—eu)<0.036% @95%CL

19.7 fb'1 (8TeV) CMS Preliminary

CMS-HIG-14-040

jets

19.7 16" (8 TeV) 19.7 flb‘ '. (8 Tev)

RAARN ARSI RARAN RARL) RALM) RARL) RARLY |'%100_'c;v|'s'l""l""l"' T N

T T T

e Observed, et,

1800 CMS

L Bkgd. uncertainty ] incOjet e Observed L Brelimi il
- Preliminary B SM Higgs 1 0625-10° (exp.) (O] [ Preimnay * data . |
1600~ er, 1 Jet O Zet = 0417-10° (obs) % Expected ~ [ en — background fit i
I ittt ] .
1400 B Other . ~ [ Expected = 1o | .,g 80} -~ LFV Higgs (B=0.1%) _|
[ Misidentified t 1 incljet pect | |
1200 —— LFV GGF H.iggs (B=100%)] 0.9‘:1 -10° (exp.) l l:] Ex ed = 20 Q
....... LFV VBF Higgs (B=100%) o o010 o) Lﬁ
1000

B N 60

inc2jet
3.016- 107 (exp.) -
3.597 - 10 (obs.)

- = 40
VBF i
1.878- 10 (exp.) - .
3.470 - 10 (obs.)

E all

47  0.480-10° (exp.) I

2]
8
III|III|IIIIIII|IIIIIII|11I|II
II|IlI|IlI|III|IIII

20

; 3 0358 10° (obs:) P- L .....~-t"’, e l-..{'-l PR ST N ST T ST N N T R S
0 100 200 300 T IR RN ERR NI AR AN ARRRE RN RRRNE AN ENE ARR T
Wer)_[GeV] dndisisdundisbndas P10 120 130 140 150 160
95% CL limit on B(H—ey), 10° M(en) [GeV]
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Exotic Higgs decays: h—aa—uutt

CMS-HIG-15-011

* h,,5: small width compared to its mass
Exotic decays with large BR possible
Study h—aa—uutr final state

— enhancement decays to down/up-type fermions for low/high tanf

— larger BR to taus than to muons

excellent yu mass resolution
Unbinned shape of m, distr.
* (non-) irreducible background: ZZ—4l, Z/\W+jets, etc.

Signal Backgrounds Obs.
m, =20 GeV | m, = 60 GeV ZZ | Reducible | Total
UUTeTe 0.20£0.02 0.58+0.06 | 4.641+0.39 | 2.49+1.03 | 7.13£1.10 8
HUT Ty 0.58+0.08 1.42+0.16 | 0.10£0.01 | 1.70+0.74 | 1.80+0.74 2
UUTeTh 0.74+0.08 2.02+0.20 || 0.16+0.02 | 5.65+1.77 | 5.81+1.77 5
HUTu T 0.96+0.10 2.30+0.22 || 0.13+0.02 | 0.99+0.31 | 1.1240.31 1
HUTHTh 0.60+0.06 1.90+0.18 | 0.06+0.01 | 4.64+0.98 | 4.7010.98 3
Combined | 3.08+0.31 8.22+0.82 | 5.094+0.39 | 15.47+2.41 | 20.56+2.44 || 19
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 Excellent consistency of SM but SM is incomplete
* Extensions foresee existence of additional bosons

» Searches for BSM bosons natural companion to
precision SM Higgs boson measurements

« Charged Higgs searches with top quark decays

 Other BSM searches show no indication of deviations
— Only a few results presented. More available or in the making.

» Searches provide no hints for BSM yet
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