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» H(225) coupling measurements
o« Non-S5M H(a25) interactions

« Search for H*

» Search for a light pseudoscalar a

» Search for di-Higgs resonances

Unable to cover full spectrum of BSM Higgs physics here!
In particular minimal discussion of searches for high mass
states.
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SM Higgs at the LHC

Decay Modes
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Higgs Mass

» Use high resolution decay modesH — yyand H — ZZ

— 49

— diphoton has more statistical power, 42 has (in principle)

better systematics

ATLAS and CMS

—— Total [ ]Stat. =3 Syst.
LHC Run 1 Total  Stat. Syst.
ATLAS H—yy F——=——H+ 126.02+0.51 (+0.43 + 0.27) GeV
CMS H—yy —— 124.70 + 0.34 (£ 0.31+0.15) GeV
ATLAS H—ZZ 4l ————— 124.51+0.52 (£ 0.52 + 0.04) GeV
CMS H—ZZ—4l —=— 125.59 + 0.45 (£ 0.42 + 0.17) GeV
ATLAS+CMS yy == 125.07 + 0.29 (+ 0.25 + 0.14) GeV
ATLAS+CMS 41 —=— 125.15 + 0.40 ( + 0.37 + 0.15) GeV
ATLAS+CMS yy+4l —— 125.09 + 0.24 ( +0.21 + 0.11) GeV
1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1
123 124 125 126 127 128 129
m,, [GeV]

ATLAS and CMS Uncertainty in ATLAS Uncertainty in CMS
combined result

LHC Run i1 combined result
T T T

Uncertainty in LHC
combined result

ATLAS ECAL non-linearity / ] ]

LG T e e

CMS photon non-linearity
Material in front of ECAL | | ]

ECAL longitudinal response
ECAL lateral shower shape

Photon energy resolution

ATLAS H — yy vertex & conversion
reconstruction

Z — ee calibration

CMS electron energy scale & resolution
Muon momentum scale & resolution
ATLAS H — yy background modeling

Integrated luminosity |

Additional experimental |
systematic uncertainties

Theory uncertainties ||

ATLAS
[ Observed
[OExpected

CMS
Observed
[CJExpected

Combined
Observed
[CJExpected

TEE G VR TR TR
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Mg = 125.09 -

- 0.21 (stat)

+ 0.11 (syst) GeV
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0.2% measurement
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Coupling Formalism

. Allow scale factors k. for the couplings of the SM
_ ’{2
— and ratios )\ij = K/K, L(H = X) = rxT(H = X)su

. Invisible or undetected decays have branching fraction BR.
K1
1 — BRi,

rSM  coherently scale all k, increase BR, :
H  ho effect on observed on-shell u

o« Overall width scalesas T'y =

» Loop-induced couplings either resolved (expressed in terms of
SM particle k) or unresolved (have their own k to capture
possible new physics)

resolved unresolved
e o
i L %%
H---- el it H----
o 4l Y
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Example of k-formalism

T, /Ty
g @jjjjs\ t ! /FW,SZ/FH,SM

On-shell!

= Rate — 2 % B(H — ’7’7)
SM Rate t B(H — 77)sm
U osm
unresolved K7 X ,4;3 < T
I
resolved KJ? X (1.59/4;%‘/ + 0,07,{% — 0-66/‘€W/ft) v ?,SM
H

Can increase all k coherently and keep same on-shell p
if increase I, to compensate (invisible/undetected decays)
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Inputs to the Coupling Measurements

ATLAS Preliminary

Input measurements

m,, = 125.36 GeV +is0np
m, (GeV)
Overall:p = 1.17°0%7 125.4 Bt : :
H— vy ggF:u:LSng'g;3 125.4 ——i I :
VBF:u:O.B‘g; 125.4 I—O-—i
WH:u=1.0i::§ 125.4 ; : |——|
i . : ; 8 ] :
ZH:in =017 1125.4 i : r— =
e +040 125 36 ¥ f ‘ —— - : 4
H - 2z Overall:p = 1.44" “ : : : : : :
goF+ttHi = 1.77% |125.36 : ; : —— i
e )8 . : : , : :
bl b 1P PR (S e i1 B PO (A
Overall: i = 1.14°2 125 36 : : : e~ ] !
H —» ww* e ; : : : : :
goF:p =1.0270% 1125.36 : R [ : :
VBF: = 1.3%% 125,36 " : e ] i
VH:p =297 |125.36 i i e
Overall:u=0.5‘g“: 125.36 : R I : :
VH — bb e : . . : .
WH:p=1.170:6 125 ) D —te—i . s
. 0.5 " " X 5 X
=010 125 e 2
Overall: p = 1.43°04% |125.36 i : el ] .
H- 1t 037 ’ y ; . :
goF:p=2.0"7 |125.36 : H—
L aal0 ) ) . X
VBFeVHiw=127¢ 1o a6) | -
H— Overall: p =-0.7%7 1255 : : :
: : i |
H—Zy Overall: g =2.7::: 125.5 g
bb: =151 (125 : I I
ttH i :
Multilepton:p=2.1j::; 125 % e
o 1 qi28 . : : : |
sl T S S = e, B
e e e |
\s=7TeV, 4547 fo =2 0 2 4

\s=8TeV, 203"
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Signal strength (u)

ATLAS-CONF-2015-007

19.7 o' (8 TeV) + 5.1 f6' (7 TeV)

Combined
pn=1.00+0.14

H— vy (untagged
H— vy (VBF tag
H— vy (VH tag
H— vy (ttH tag
H— ZZ (0/1-jet
H— ZZ (2-jet

H— WW (0/1-jet
H— WW (VBF tag

H— WW (itH tag
H— 1t (0/1-jet

H — 1t (VBF tag
H— 7t (VH tag

CMS

m, = 125 GeV

H— 7t (ttH tag
H— bb (VH tag
H — bb (ttH tag

)
)
)
)
)
)
)
)
H— WW (VH tag)
)
)
)
)
)
)
)

Bay= 0.84
i
i
i
1 1 1 1 1 1 1 I 1 1 l 1 1 1 l 1 1 1

4
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arxiv:1412.8662
sub. to EPJC




Off-shell Measurements

« Production of off-shell H gives access to couplings

independent of Higgs width ’ Y
2 2 v Y
9:9f
. \%4
dominates off-shell (S — mH) —|—@ dominates on-shell y
« H—VVincreases dramatically once mpg- > 2my,
« For SM-like Higgs, biggest effect is destructive v
interference with gg —» VV
;10’1§'|"'|"'|"'|"'§
O i A1 R No excess: interpret as limit on couplings
SRR N or width, assuming couplings s-independent
A% - lrl “1.t —-gg- (H=) 22 y
S 1034 ‘[‘-_-.__.__---gga(He)ZZ( eaa=10)
ﬁh"&-; ;?rfe%‘; §°UP"“9;5 Indirect limitson T :
1044 u'“"'fi:...h, e\ E rH/rHSM <5.5 (8.0 exp) - ATLAS arxiv:1503.01060, sub. to EPJC
10° iy ) < 5.4 (8.0 exp) : CMS PLB 736 (2014) 64
o SM desltructlvemterfer(lanceL'LJ'
10" 2004000 s Direct limits are ~ 2 orders of magnitude worse
26 May 2015 : Higgs Status 8




Production Process Significance

19.7fb" (8 TeV) + 5.1 fb' (7 TeV)

ATLAS Preliminary CMS - 68% CL
Vs=7TeV,45-47fb" Vs=8TeV,20.3f0" = 95% CL
68% CL: ) Tl e
95% CL: —
+0.19 '
" ”ggH=O'85-o.16 T
- :
: +0.37 .
: oo o= 1167 )5 | sii—
HVBF= 1 231032 —I*i E
. +0.38 :
{ys = 0.80 £0.36 S —— o s
My = 1.81 +0.80 —5—*— +1.08 E
' — i I*
' my = 125.36 GeV My = 290004 :
....I....I....i....l....l....l.... i Lo Lo Lo L
0.5 0 0.5 1 1.5 2 25 3 0 1 2 3 4 5 6
Parameter value
Significance
ATLAS CMS
Mechanism Obs Exp Obs Exp
VBF 4.3 3.8 3.7 3.3
VH 2.6 3.1 2.7 2.9
ttH 2.4 1.5 3.5 1.2
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Couplings: SM content, decays

19.7fb" (8 TeV) + 5.1 1" (7 TeV)

CMS

KM<1.87#.
e e R e el e

@

f

|

Wl 68% CL
==95% CL

errors driven by
g9 — H

0 0.5 1

26 May 2015

15 2 25
Parameter value

Ky=0.91+0.14

Ky €[-1.06,-0.82]
U[0.84,1.12]

Ki=0.94+0.21

Kp € [-0.90, -0.33]
u[0.28, 0.96]
kre€[-1.22,-0.80]
u[0.80, 1.22]

(95%CL) |ku| < 2.28

=2 =150 =10 =05 110

ATLAS Preliminary

Vs=7TeV,45-47f" Vs=8TeV,203f0"
68%CL:
95%CL:

===

my = 125.36 GeV

05 1 1512

Parameter value

Assume only SM particles, no new Higgs decay modes
Best constraints ~ +14% of SM coupling

Higgs Status
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Couplings: New Physics Tests

» Relax assumptions on the width, do not resolve any
loops (K, K, K, float independently)

— Look only at ratios (}\ij) and an overall scale Kyz = KgKZ/KH

— no information on invisible/undetected decays

ATLAS Preliminary

Vs=7TeV,45-4.70" \s=8TeV,20.3b™"
-1 -1 % CL:
19.7fb (8 TeV) + 5.1 fb (7 TeV) L .
CMS .680/°CL I||I|IIllllllllllglllllllll L |
i . == 95% CL Koz =1.18£0.16 -
+0. ! :
Kz 0 or o o E B e
s 0 8 —— - I L
Wz oo B custodial SYMMetlY e—tlede ittty e A
' 1[0.80, 1.06] ; S
. 139?822 : : Ap € [-1.70,-1.07] —
9 - 1 U[1.03,1.73 :

+0.22 A
Mz = 05945 R L
- new physicsin

+0.19 . ; f
b2 =0 or : new physics in
: Az=090£0.15 -
M =218 | el 4~ qq — H or ttH ?
A (95%CL) Azyz<3.2
0. 05 1..15 2 25 .3 35 l Iy = 125.36 GeV
Parametervalue ||_|2||||_|1||||(|)||||1||||2|||||:l||

Parameter value
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BSM Higgs decays

. Allow BR >0

ATLAS Preliminary
Vs=7TeV,45-471" \/s=8TeV,20.3fb™"
68% CL: e
— additional info needed to break p- SN GRS R M P T
scaling degeneracy: eitherassume k, < . -
1 or use off-shell couplings e =
19.7 o (8 TeV) + 5.1 f6' (7 TeV) i Sme— —e—
I L ;
= 9E_CMS — Observed E e __—_'-_'_
< o Ky, Kg Ky=1, ----Exp.for SMH | e 1 e s
c}' - Ky Ko Ky BRgg, g : i g R
U3 E s —
61 s
5__ g E
E . A -
4= = T | *
3t = R =
F ] S Kzy B
2F 3 3
1F BR; .. B
OEL——"...|...|‘..|...3 L
O gD R R g Al 06 OIBBR 1 g | | = a5 50
< M [ 5 1 3 il ] i /LIS i ]
BRi:U < 057 (KV - 159 [ i : 1 F2>arameter3value
Direct BR(inv) measurements also! BRi,u <0.49 (Kv <1)

CMS combines to get BR(inv) < 0.32 (if BR(undet) = o)

<0.68 (K =K_)
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Higgs Boson Spin/CP

L] L] (<30|||||l|||||||||||II|IIIIII
« purespin 2,1, o particle excluded at = L aAmasPeimiay | HozZos
>99% in almost all models 255 — cambins S
i —gb—iewsg*aevpv H—>WW*—_)1€V,UV
. . _ . . + . 20__—Obsewed s=8TeV,20.3fb =
 limit non-minimal o* couplings, F e ombined

mixture with o

120 CMS ‘ _ X ZZ+WW _ 19.7 o (8 TeV) + 5.1 fb™! (7 TeV) S M
_*Io -o- Observed - Expected ! !
Z 100f mo+ic WSzt
= 80 Mo +26 mS+2c
— 0"+ 30 P+ 30‘
60 v

AN AN A K | N AR A AN AN A N A A

l;ﬁ'iﬁnrfnlﬁ*t'i'i“iﬁ“'il

20 £
~ L ATLAS Preliminary H—>ZZ" — 4]

. -40 ) o5l s=7TeV, 45" 1
arxXiV:i1411.3441 60 [ —— Combined s=8TeV,20.3 16" ] N
SUb to PRD RN S N T NE RN S 20:__ Sb_s;exs\?*%evﬂv Hs=_8>Tg,v;{),3f_b: i _: T

qq gg productio g productiol = —(I_)lbseévzgd i = = 4 IL\
C 77 i
k higher-dim | 2
CMs 19.7 16" (8 TeV) + 5.1 fo™ (7 TeV) 15 : + i

2 suE- "Combined A O ]

A= : E

"u—,” 0 = B

O o4
&) E
>._ =
R R=E
=
; 0 VXA A A A X NI A A XA A A AV
= Lt
- K/ Ksu

—#Bes

Vi ATLAS-CONF-2015-008

o Ex
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FCNC:t — cH

o SearchinH — yy [ATLAS, CMS]
and H - WW/ZZ/tt [CMS]

o 100g e Leptonic channels reinterpreted from
) = ATLAS e Data E
90 - - - -
5 B ., [CJSHERPA yyj, norm. to data CMS-SUS 13-002, sub to PRD
% 805— \s= 8TeV, J- Ldt=20.31b [JSignal, B = 5% _§ CMS Unpublished Vs=8 Tev,fL dt=19.5 fb™
Lg 70;_Hadronic Selection l ‘ = c% 1 03 3 leptons: OSSF1, low-Z, no taus, at least 1 b-jet, low HT =
W 60E 2y = I —4— Observed 3
50E- (@) = = Bkg Uncertainties ]
40F = i [ Data-driven 7
30E- E 10? B =
] 3 Ewz ]
g - B 2z i
e - 10 0w -
o) SN EPIVEN PV oY o IO IR IS B Bt o = s 3
0 50 100 150 200 250 300 350 400 450 500 ttZ 3
Myyi [GeV] i
> EIE TV TN L AN N R | LW S S T RO T N 1
[0)] 16__ ATLAS [ ] D.ata20114.-2012 i =
g [ Hadronic Selection iE (sr:]g.;sm: 'Sgg:;';;mtmuum bkg. m:
I 14 :_ ------ SIVinggs-rcontinuum bkg. E
§ foE- --- Continuum bkg. B 0-50 50-100 100-150 150-200 >200
T W - J.L dt=2031" Vs=8Tev 3 ET* (GeV)
F IL dt= 471", \s=7TevV I
S P 95% CL upper limits on B(t = cH)
IL\ = | Higgs Decay Mode | observed | expected | lorange |
s BRSSO SO S e H— WW*  (B=231%) 158% | 157% | (1.02-2.22)%
1208 lS0R s Rl G S o0 e H- 1T (B =6.15%) 7.01% | 4.99% | (3.53-7.74)%
my, [GeV] H — ZZ* (B =2.89%) 531% | 411% | (2.85-6.45)%
combined multileptons (WW*, tT, ZZ*) 1.28 % 1.17% | (0.85-1.73) %
- 0 0 Ho 1y (B=023%) 089% | 081% | (0.60-117)%
B (t q H) <O '79 A) (O - 5 1 A)) combined multileptons + diphotons ( 0.56 %\ 0.65% | (0.46-0.94) %
~—"
JHEP 06 (2014) 008
PRD 90 (2014) 112013
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S/(S+B) Weighted Events / 20 GeV

» Search using gg — H, vector boson fusion production (select by # jets)
o LookforH — ty, T— evvort— hadrons
« Very good constraints compared to rare T decays (e.g. T — Hy)
o Slight excess of events

— B(H — p1) <1.51% @95% CL, best fit 0.84%

arxiv:1502.07400, sub. to PLB

CMS 19.7 fb" (8 TeV)
WB_be'ﬂ(STaV) L L AL T N BN O B R
T T T p.Ta,DJElS

T T
B i —_—
L CMS \:I LFV Hoyit signal (B=0.84%) 087 % =
1T, 1 Jet >__
i

+.85
0.81 08

1 CMS 19.7 b (8 TeV)

ut,, 2 Jets
58
0.05 41389

j.LTh, 0 Jets =
04t 12 ([0 o e

T, 1 Jet
+1.03
021 +189

ut, 2 Jets 10‘3 e
1.48 169, v F .-

H—ut

L i
+0.38
4l - 0.84 039,

‘ | | ) ‘ ) ) , , o b by b b b b by L1111l
100 200 300 151050 05 115 2 25 10 1 -
M(ur) | [GeV] Best fit to B(H-p1), % Y
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Explicit H— invisible

« Does the Higgs interact with a dark sector?
CMS'PAS'H'G'14'O38 19.21b " (8 TeV)

— total width badly known: can have unseen decays  £uw-cms =i
= _ Bl W—tv
. T . . I'USD:_ VBF Zvy
— look for “invisible” Higgs production + =
0 — g
- need a tag: characteristic production mechanism. "

Higgs recoil provides ETmiss b

3‘ 1.5
% o B et e el SLE e e e G,
« Tags: 5

— vector boson fusion production with two high

> R B LR R | | 3
) (3 VBF Signal (m, =125 GeV, BR=100%) 3

energy forward jets o VBF mmmw. §

42 - Other Backgrounds E

— WH)/ZH production o R i

7H 7 9P ATLAS Preliminary J
> 40 }ATLAé .......... -vo-vDaltal20I12' Ty / —> e . ; i
0] E Him) (BR=1) > . . . . . . . Js=8TeV,L=189fb"  —witimc 10 20.3fb",8TeV
© 350 1s=8TeV 20.31b" i Diboson 3 §10°= ATLAS ® Daa - Z(bb) H(inv) high p, & 3
= E 2tags -¥:"‘,""’ = g F Vs=8TeV,[Ldt=203" BN zz- cowiinoln 3 3
£ 30F 200 < ET**< 300 GeV = Multijet = Ny F ZH - ¢¢ +inv. -2
S F . Wsjets ] L2107 = 3
o 25 = U+:e§tal ty 3 2 F A 1 ]
: ST IR .
20F e 10 BRiHo iy ot S 2 25 3 35 4 45 5
157 a4 = mjj[TeV]
o e I E ATLAS-CONF-2015-004
5 C
F 8 2F
E 2 1.5
= & 1E-- S - e 3
o E O.SE g|§ | I +++¢,.#J_r.1..;;
5 % 50 700 150 200 250 ° 700 150 200 250 300 350 400 450 °© = b
m,, [GeV] ET** [GeV] 0

-1 -0.8-06-0.4-02 0 0.2 0.4 0.6 0.8 1
BDT output

arxiv:1504.04324, sub to EPJC PRL 112 (2014) 201802 EPJC 74 (2014) 2980
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H — invisible results

95% CL observed (expected) limits on B(H — inv)
Channel ATLAS CMS
Z— 0P <0.75 (0.62) < 0.83(0.86)
W/Z — jj <0.78 (0.86) <1.82(1.99)
VBF <0.29(0.35) < 0.57 (0.40)
From coupling analysis* <0.49 <0.58(0.44)

Higgs Portal Dark Matter interpretation

VBF +Z(22, bb)H Z— 22 only

Conl1binatilon olf VéFlanldl T T T T L Nl—l _37 L T | P 0 L | i ol LSS G L B | = A e il e W —

ZH, H— invisible CMs g 1 sg B Higgs-portal Model ATLAS _

{s=8.0TeV, L = 18.9-19.7 fb" (VBF+ZH) =210 \s=7TeV, [Ldt=4.5b"

Vs=7.0TeV, L=4.9 fb™ (ZH) B(H— inv) < 0.51 @ 90% CL 8 1 0_39 \s=8TeV, J Ldt=20.3 fb™! S M X
my, =125 GeV ..3 10—40 \\ ZH - ¢¢ + inv.

-~

Bl
= —_—
p——
—
—_— —

_____ . 7z —
------------ C CRESST 20
- —— - XENON100(2012)

== e XENON10(2011)

~ . [ DAMA/LIBRA
vector === Min I CoGeNT(2013)/90%CL
Lattice [ CoGeNT(2013)/99%CL

[ CDMS(2013)/95%CL

""" Max COUPP(2012)
—— - LUX(90%CL)

1 L

Cwe
- X
-48 (33533550
é 10 253564895 [ DAMA/LIBRA 36 [ CRESST 26
-49 28432 ] CDMS 95% CL @ CoGeNT
Q10 peee ——— XENON10 —— XENON100

'!I%__Z(: : 'll;;;j' II#)L(AS, vector DM I% :;3: fs::;ai;r? I'\)AM L H C
102 10° 1 10 102 10"
DM Mass M, [GeV] DM Mass [GeV]

-
-
L
- -
-
-

Direct detection

-
-
-
-
-
-
-
-
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Search for H*

o Searches for H* — 1v, cs [both], tb [CMS]
— decays cover different regions of tan 3

« Search strategy changes if H* is lighter or heavier
than top quark

— m(H+) <m(t) : use tt, t — H*'b
— m(H+) > m(t) : use associated production gg — tbH*

— m(H*) ~ m(t) : noreliable calculation of production

yet
2.0 T T T T
— my =240 GeV
— my. =500 GeV ! ' -
y E BR(H*)
g ' LHC Higgs XS WG [ tanf =30
—y 01k o1k -
+ : LLT :
e N T Type Il 2HDM
&‘ - "5 - -
% 0.01 001E cs E DjOUCldI, Godbole
0.5} L \ arxiv:0901.2030
001 1 I I 0.001 L1 \ 1
0.0 ' ' A : 100 200 300 400 500 100 200 300 400 500
0 10 20 30 40 50 60 M+ [GEV] M= I_GEV]
tan(
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A
T
= 5
A A ‘
2 JHEPo03 (2015) 088 =
O]
— 4
i AR, ‘ UL AL [~ S S e e 3 P
1o ATLAS -e-Data 1 10°F ATLAS —e- Data 2012 E =
e 5 JTrue < E| i [JTruet )
10 _[Ldt =19.51b et 1 10 det —195f" et E L|>.I 3
5108 - !e/u—_ﬂ i3 10° [
£ \s=8TeV m, = 130 GeV E ) \s=8TeV - My = 250 GeV (x5) v
|-%102 & B(t — bH")x B(H:—> 1) =09 %“5 010 : tan() = 50 MSSM m™* 4
, Low-mass H" selection J High-mass H* selection ] 2
post-fit i post-fit 3
-1 il
I _ —— —
¥ —_ [ e
e e L [ e
9 1 oo .".‘v‘é+++l wn 1:5 J. . i
£05 1 soé"‘“"**ﬁ‘ i 1 i 2 st
S 0638500 400 800800708 8008 "L 1l &
[GeV] 200 400 600 800 1000 1200 ©
M m, [GeV] T 05
il (=) of
0

» Produced in top decay (if light) or in association with
top (if heavy)

~ Fully hadronic top decays: E_™* from H* neutrino, can
reconstruct H* transverse mass. Large background from t,
fakes

— CMS also searches in tbH* using top leptonic decays
CMS-PAS-HIG-14-020

19.7 b (8 TeV)
N I

26 May 2015

-¢-Data

— H" m, =120 GeV
[]QCD (data)
EEWK+1t with 1, (data)
[ ]EWK+tt no 1, (sim.)
%% Bkg. stat.

7 Bkg. stat.®syst.

Bt_aN‘nXBN‘_mr =0.01

CMS |

Preliminary -

B

t f

> oo
P

- Bkg. stat.®syst. unc. 3
I:l Bkg. stat. unc
s s n

Higgs Status

100 200 300 400 500 600 700
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H* — tv exclusions
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Other H* Searches
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Search for light pseudoscalar

« NMSSM: address “u-problem” fine-tuning by
introducing an additional singlet field

— allows a very light pseudoscalar a with mass ~ few GeV,
decaying to accessible fermions with mass coupling

— relieves some tension in the “high” H(125) mass in MSSM

« Motivates searches for light particle decaying to py, Tt

—— Observed CMS preliminary\'s = 7 TeV
[ Expected + 1o Ly=131b"

ATLAS: H — aa — ppurtt

CMS:gg —a— pp

CMS preliminary,\'s = 7 TeV

14 |
1o | Expected + 1o Wiyt PRL 109 (2012)
121801

Upper limit on o(pp—> a — ) [pb] ~ Upper limit en o(pp— a — ) [pb]
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Di-Higgs Production

« Production of two h(125) bosons

— Resonant: expected in 2HDM, etc. [H — hh]

— Non-resonant: SM rate requires HL-LHC
PRL 114, 081802 (2015)

— Channels: bbyy, 4b, yy + leptons

ATLAS

_[Ldt =20fb"at \s=8TeV
—a— Observed 95% CL Limit
@ Expected Limit 1o
- Expected Limit +2¢
s TypE | 2HDM:
tanB=1, cos(B-a)=-0.05

6, X BR(X—>hh) [pb]
w
(6}
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(Some) 2HDM Limits

Two Higgs doublet model
particle content:

light, heavy scalars h, H
charged scalars H*, H°
pseudoscalar A

Avoid FCNC at tree level:
— four classes of fermion
coupling structure

Plots here are for Type Il
(the Higgs sector in SUSY)
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» 125 GeV Higgs boson looks similar to SM prediction

— mass precisely measured
— ATLAS+CMS coupling combination ongoing

» Many searches for anomalous couplings of H(125): no
new behavior found yet

« Searches for H*, light pseudoscalar g, resonant di-Higgs
production negative so far

» Complementarity with lower-energy probes

- e.g.B—D%tv, B — tv, T — Py, direct DM searches ...
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HH — 4b candidate

Comgpact Muon Solenoid

26 May 2015

Higgs Status

CMS Experiment at LHC, CERN

Data recorded: Sat Jul 28 00:25:26 2012 CEST
Run/Event: 199804 / 290686064

Lumi section: 258

27




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27

