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The LHC data

QATLAS
EXPERIMENT
hitp://atlas.ch

FIgU re 1: 1) Candidate Higgs Decay to four muons (h — ZZ — 4pu) recorded by ATLAS in 2012. 2) Event recorded by CMS in 2012. The

event shows characteristics expected from a decay of the SM Higgs boson to a pair of photons (dashed yellow lines and green towers): h — .

e G. Aad et al. [ATLAS Collaboration], “Observation of a new particle in the search for the Standard
Model Higgs boson with the ATLAS detector at the LHC", [arXiv:1207.7214 [hep-ex]].

e S. Chatrchyan et al. [CMS Collaboration], “Observation of a new boson at a mass of 125 GeV
with the CMS experiment at the LHC", [arXiv:1207.7235 [hep-eX]].
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FIgU re 2: 1) The observed (solid) 95% CL upper limit on the signal strength as a function of mj, and the expectation (dashed) under the

background-only hypothesis. The green and yellow bands show the =10 and 420 uncertainties on the background-only. 2) The best-fit signal

strength p as a function of myj,. The band indicates the approximate 68% CL interval around the fitted value. 3) Measurements of the signal

strength parameter 1 for my, = 126 GeV for the individual channels and their combination. 4) Confidence intervals in the (1, mp,) plane for the

h — ZZ(*) — 41, h — ~v~, and h — WW(*) — lvlv channels, including all systematic uncertainties. The markers indicate the maximum

likelihood estimates in the corresponding channels.
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Gravity-Higgs mixing (the off-brane RS setup)

e 3 space, 1 time (z#), + 1 extra spatial dimension (y), orbifold: y=y+1, y = —y

e Standard Model particles on a “visible” brane (at y = 1/2),
e Planck mass scale physics on the “hidden” (at y = 0),

e Gravity in the bulk (for any y),

-172 0 172

The full 5d action (¢ = m;?5 ;

hidden brane (M ,, ) visible brane (TeV)

_ (R

+ / d*z /= gnia(Lrid — Vhid) + / d*z /~Guvis(Lyis — Viis)

Workshop on Multi-Higgs Models, Lisbon, August 28th 2012,



Strategy:

e Solution of the Einstein's equations:
ds? = e~ 2moboluly  datdr” — bidy?

for

12mo and A=—

€2 €2

Viniel = —=Visg =

e An expansion around the background metric:

= Nuv = Nuw + €l (2, ),
- bo — bo + b(l’),

hu(z,y) Zh W) — Lint = — Zh” THY —

O ,n;éo Qb
for

KW ~ \/imPlQ(), Ay = \/gf/iw, o = e~ ™0b0/2 and Do) = \/éfmple_mo(l’(“Lb(x))/2
@
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Se =¢& / d*2/GuisR(gvis) HTH,

where R(gyis) is the Ricci scalar for the metric induced on the visible brane.

1 1 1
Lyin = —5(1 + 67%¢) po0ho — §¢om?po¢o — §h0(D + mj, )ho — 67EoThg,

where v = vy /Ay

mio
m?b — miO(Z2 — 36£242)

0

tan 20 = 12767 for Z? =1+ 6£+%(1 — 6¢)

Canonically normalized states that diagonalize the kinetic energy are h and ¢:

hy = COS@—@Sine h + Sin¢9—|—6§—70089 )
Z A
h
Qg = —cos@%JrsinHE
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Remarks:

e The RS model provides a simple solution to the hierarchy problem if the Higgs is
placed on the TeV brane at y = 1/2 by virtue of the fact that the 4D electro-weak
scale vg is given in terms of the O(mp;) 5D Higgs vev, v, by:

- N 1
vo = Qov = e~ 2m0%0G ~, 1 TeV for §m0bo ~ 35

As a result, to solve the hierarchy problem, Ay = V6mp;Qo should be of order
1 — 10 TeV, but not much higher

e non-unitarity
7v*(1 - 6¢)°
72

9%z + Q%qu =1+
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Higher-dimensional operators in the 5D effective field theory are suppressed only
by TeV ™! and then FCNC processes and PEW observable corrections are predicted
to be much too large.

Y
It is therefore now regarded as necessary to allow all the SM fields (except the Higgs)
to propagate in the extra dimension. The SM particles are then the zero-modes of
the 5D fields and the profile of a SM fermion in the extra dimension can be adjusted
using a mass parameter.

For example, for the W we have (before mixing)

o2m? 2m? 1
L3> hg—XYWiw+ — WAWIwH (1 — + W W
0 v - ¢0 A¢ - ( /{W) ~ 4m‘2/v(%mobo)
3m? (lmobo)
where Ky = Vo2 forV=W,Z.

A?b(mo/mpl)2
After mixing, this becomes, for example for the h interaction

2
QmW

L>h 5

4mW(%m0bo)

: [g;‘?”W;[W“ »

W;[,/WW]

with a similar result for the ¢.
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m] = ———Ay for r]{ = 2.45

Scenarios:

e A strong lower bound on the masses of the first excitations of the gauge bosons
applies (CMS): m{ > 1.5 TeV (K. Agashe et al., Phys. Rev. D 77, 015003 (2008))

When m{ > 1.5 TeV then

Ay =10 TeV = —2 20.15
mpij

Thus, a significant lower bound on m{ implies that only relatively large values for
mqo/mp; are allowed. For phenomenology we adopt (fixed m{):

~1
5 o)

A¢ =m
1,.9
Xy mpj

e Fermionic profiles (flat for light quarks) are such that the bounds on the gauge
boson excitations are very weak. Then no substantial experimental limits on m7

could be obtained (fixed Ay adopted).

9
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I'n(99)BR(h — X) ['y(99)BR(¢ = X)

Ry (X) = , Rp(X)= ,
H) Lhgn(99)BR(hsy — X) oX) Lhgn(99)BR(hsy — X)
X =~v,Z27Z,bb
Signals

e Signal at only 125 GeV

e Signal (h or ¢) at 125 GeV and high mass m, =500 GeV
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Signal at only 125 GeV (m{ = 1.5 TeV)

m;=125 GeV my=120 GeV

mo/Mpl=O.4O MPlQO= 1.5 TeV mo/Mpl=o.5O Mpln(): 1.2 TeV
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FIgU re 3: For mp, = 125 GeV and m = 120 GeV, we plot Ry (X) and R¢(X) for X = vy and X = ZZ (equivalent to X = 4¢)

as a function of &, assuming m% = 1.5 TeV.
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Signal (h or ¢) at 125 GeV and high mass (mi = 1.5 TeV)
m; =125 GeV my=500 GeV

mo/Mp1=o.80 Mp100= 0.8 TeV mo/Mpl=O.90 Mp190= 0.7 TeV
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FIgU re 4: for mp, = 125 GeV and m, = 500 GeV, we plot R (X) and R¢(X) for X = vy and X = ZZ (equivalent to X = 41)
as a function of &, assuming m‘(ly = 1.5 TeV. Also shown are the similarly defined ratios for Z + h production with h — bb and Z + ¢ production

with ¢ — bb.
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Signal at only 125 GeV (fixed Ay =1 TeV)
m, =120 GeV my=125 GeV
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FIgU re 5: Fror mp, = 120 GeV and m, = 125 GeV, we plot Ry, (X) and R ;(X) for X = vy and X = ZZ (equivalent to X' = 4()

as a function of & taking A¢ fixed at 1 TeV.
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Conclusions on the Gravity-Higgs mixing setup:

e Fixed m{ = 1.5 TeV scenario:

— Signal at only 125 GeV: consistent parameters could be found for m;, = 125 GeV

and mg = 120 GeV: e.g. mo/mp; = 0.4 and & ~ —0.009.
— Signal (h or ¢) at 125 GeV and high mass: too large [£| is needed (difficulties
with precision electroweak constraints).

e Fixed Ay, =1 TeV scenario:

— Signal at only 125 GeV: consistent parameters could be found for mj = 120 GeV
and mg = 125 GeV: e.g. mo/mp; =1 and £ ~ —0.016.

— Signal (h or ¢) at 125 GeV and high mass: no consistent and interesting
solution.
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Second Higgs doublet

& Type | and |l models

V (D, By) = m2, D, + m2,0ld, — [m§2<1>§c1>2 + h.c.}
Y A
+2 (qﬂcb ) +§2 (@;@2) + (qﬂ ) ((I) o ) + (qﬂcbg) (cp;cpl)
As
+ {5 (al02)"+ [ro (#10) + 2 (@he2)] (2]02) + b},

(Y 0 (¥
<®1>:ﬁ(0086> e _\ﬁ( ngmﬁ)
where v = (v/2G ) ™1/2 ~ 246 GeV and £ = 0.

_ Pa _
Pa = ( (Ua+pa+i77a)/\/§> a=12

with v1 = vcos 8 and vy = vsin .
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The neutral Goldstone boson

G° =11 cos B + 1y sin B
The physical pseudoscalar

A= —msinpB + nycospf
The physical scalars are:

h=—pisina+ pscosa, H = pjcosa+ pssina
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The LHC signal normalized to the SM prediction

F(gg — hSM) BR(hSM — X)

h; _
RM(X) =

for X =~v,ZZ,bband h; = h,H,---

Earlier works:

e P. M. Ferreira, R. Santos, M. Sher and J. P. Silva, “Could the LHC two-photon
signal correspond to the heavier scalar in two-Higgs-doublet models?,” Phys. Rev.
D 85, 035020 (2012) [arXiv:1201.0019 [hep-ph]].

e P. M. Ferreira, R. Santos, M. Sher and J. P. Silva, “Implications of the LHC
two-photon signal for two-Higgs-doublet models,” Phys. Rev. D 85, 077703 (2012)
[arXiv:1112.3277 [hep-ph]].

o 777
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£§9) = Qrlup®; + QrT1dr®y + Qrloup®s + Qrl2dr®s + H.c.
then o o
M, = -1, <c1>1> _ 7 <<1>2> My = —T (@) — T (®s)

Natural Flavour Conservation:

e Type | model, Zy softly broken (by m7, # 0): ®; — —®; = A\g = \y =0

e Type Il model, Z5 softly broken (by m%, # 0): ®; — —®; and dr — —dr =
e =A\7 =0

Table 1: Fermionic coupling patterns for Type | and Type Il two-Higgs-doublet models.

Type | Type I
Higgs up quarks down quarks leptons up quarks down quarks leptons
h cos a/ sin 3 cos o/ sin 3 cos a/ sin 8 cos a/ sin 3 —sina/ cos —sin «/ cos B
H sin a/ sin 8 sin a/ sin 8 sin a/ sin 8 sin a/ sin 8 cos o/ cos f3 cos o/ cos f3
A cot B —cot 3 —cot B8 cot B tan (3 tan 3
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Strategy: scanning and experimental constraints

The input parameters:

e the physical Higgs boson masses (mg, mp, ma, myg+),
e the vacuum expectation value ratio (tan 3),

e the CP-even Higgs mixing angle («),

o mi,.

With the above inputs, A1 2345 as well as m?; and m3, are determined (the latter
P 2,34, 11 22

two via the minimization conditions).

We adopted (and modified) the 2HDMC code for branching ratio calculations
(D. Eriksson, J. Rathsman and O. Stal, Comput. Phys. Commun. 181, 189 (2010)
[arXiv:0902.0851]).
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V.

Scanning scenarios

my = 125 GeV
mpg = 125 GeV
mp = mpyg = 125 GeV

mp =1MmMp = 125 GeV

myg = my = 125 GeV

scenario | scenario |l scenario |l scenario 1V scenario V
mp, [GeV] 125 {10,..., 124.9} 125 125 {10,..., 124.9}
m g [GeV] 125+{0.1,. .., 1000} 125 125.1 125+{0.1,. .., 1000} 125
m A [GeV] {10,...,1000} {10,...,1000} {10,...,1000} 125.1 125.1
m (GeV] 1500 (tan B8=0.5); 800 (tan S=1); 350 (tan $=2); 90,150,250,350 for Type |
H* 600 (tan B=0.5); 500 (tan B=1); 340 (tan S=2); 320 for Type Il
tan 3 {0.5, ..., 20}
sin o {-1,...,1}
m?o, [GeV?] {—10007,. .. ,1000°}
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Experimental constraints

600

B - Xy R, LEP B ->1v B ->Dtv K - uv

soo 2 B B B L
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Flgu re 6: 1) Bounds in the m et = tan /3 plane from various B-physics constraints for the type Il model (U. Haisch, arXiv:0805.2141). 2)

Lower bounds on tan (3 in the type | model as a function of the charged-Higgs mass m The solid line is the bound is from Z — bb, € f¢ and

HE
AmBS (M. Jung, A. Pich and P. Tuzon, JHEP 1011, 003 (2010), [arXiv:1006.0470]). The dashed line comes from B — vX s ( F. Mahmoudi

and O. Stal, Phys. Rev. D 81, 035016 (2010) [arXiv:0907.1791]; R. S. Gupta and J. D. Wells, Phys. Rev. D 81, 055012 (2010) [arXiv:0912.0267]).
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Theoretical constraints:

e Perturbative unitarity: |L;| < 8
e Perturbativity: ’CHiHijHl‘ <A

e Vacuum stability: )\1,2 >0, A3 > —VAAa, A3+ Ay — |)\5‘ > —1/ A1 \9
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2HDM (typel) m;=125 GeV
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Flgu re 7: Rgg () maximum values and corresponding RZQ(ZZ) and Rgg(bl_)) as functions of tan (3 after imposing various constraints
— see figure legend. Disappearance of a point after imposing a given constraint set means that the point did not satisfy that set of constraints. In

a case of boxes and circles, if a given point satisfies subsequent constraints then the resulting color is chosen according to the color ordering shown

in the legend.
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tan 8 | Rl ..(vy) RE(ZZ) R (bb) | Rigp(vy) Riupr(ZZ) Rligp(bb) | mg ma mpz mip | sina | A% /A | da,
1.0 0.98 1.00 1.02 0.96 0.98 1.00 875 750 800 500 | -0.7 | -0.01 |-2.3
2.0 0.98 0.98 0.92 1.04 1.04 0.98 425 500 350 200 | -0.5 -0.01 -1.8
3.0 1.02 0.98 0.92 1.08 1.04 0.98 225 400 150 100 | -0.4 0.01 |-1.7
4.0 1.33 0.99 1.07 1.24 0.93 0.99 225 200 90 100 | -0.1 0.14 -1.7
5.0 0.98 0.98 1.06 0.90 0.91 0.98 225 400 150 100 | -0.0 0.01 |-1.6
7.0 1.04 0.99 0.98 1.06 1.01 0.99 135 500 90 50 | -0.2 0.02 -1.6
10.0 0.90 0.81 0.74 0.99 0.89 0.81 175 500 150 50 | -0.5 0.04 |-1.5
15.0 0.46 0.59 0.66 0.41 0.53 0.59 225 400 350 50 0.6 -0.11 -1.4
20.0 1.31 1.00 1.00 1.30 0.99 1.00 225 200 90 50 | -0.0 0.13 |-1.5

Table 1: Table of maximum Rgg(vy) values for Type I 2HDM with m;, = 125 GeV and associated input parameters.

tan Rggmax (v) RZg (0b) | Rypr(vy) Ripp(Z2Z) Rypp(bb) | mu ma mpe mas | sina | Al /A | da,
0.5 1.56 1.84 0.52 0.89 0.61 425 500 600 100 | -0.7 -0.06 | -0.5
1.0 1.97 0.39 0.65 1.11 0.13 125 500 500 100 | -0.2 -0.06 0.7
2.0 2.59 0.00 1.48 1.92 0.00 225 200 340 100 | -0.0 -0.05 1.6
3.0 2.78 0.00 2.01 2.37 0.00 225 200 320 100 | -0.0 -0.05 1.6
4.0 2.84 0.00 2.24 2.57 0.00 225 200 320 100 | -0.0 -0.04 1.6
5.0 2.87 0.00 2.37 2.66 0.00 225 200 320 100 | -0.0 -0.04 1.6
7.0 2.83 0.00 2.42 2.75 0.00 135 300 320 50 | -0.0 -0.05 0.8
10.0 0.34 1.89 0.22 0.28 1.23 325 200 320 100 | 0.2 -0.08 3.5
15.0 0.02 4.06 0.00 0.01 0.87 225 200 320 50 0.6 -0.14 5.3
20.0 2.89 0.00 2.57 2.83 0.00 225 200 320 50 | -0.0 -0.04 2.4
Table 2: Table m R’glg(yy) values for Type II 2HDM with m; = 125 GeV and associated input parameters.
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tan | REZ (vy) RE(ZZ) RE (W) | Rgp(vy) Rpp(Z2Z) RIgp(bb) | my ma my: mip |sina | AL /A | ba,
2.0 0.90 1.00 1.02 0.89 0.99 1.00 125 400 350 50 | 0.9 -0.05 | -2.1
3.0 0.89 0.96 0.88 0.97 1.05 0.96 125 400 350 50 0.9 -0.05 | -1.8
4.0 0.89 0.97 1.09 0.79 0.86 0.97 105 500 90 50 | 1.0 -0.03 | -1.7
5.0 0.93 0.98 1.06 0.86 0.90 0.98 125 500 90 50 1.0 -0.01 -1.6
7.0 0.88 0.99 1.03 0.85 0.95 0.99 65 400 350 10 | 1.0 -0.05 | -1.6
10.0 0.89 1.00 1.02 0.87 0.98 1.00 45 400 350 0 1.0 -0.05 | -1.6
15.0 0.90 1.00 1.01 0.89 0.99 1.00 5 400 350 0 -1.0 -0.05 | -1.6
20.0 0.90 1.00 1.00 0.89 0.99 1.00 25 400 350 0 -1.0 -0.05 | -1.5

Table 3: Table of maximum ng(’w) values for Type I 2HDM with my = 125 GeV and associated input parameters.

tan 8 | RE  (v7) ZZYR RE(bb) | Rigp(vy) Rigp(ZZ) R¥gp(bb) | miy ma mpsr my | sina | AR /A ba,
1.0 1.74 1.02 0.91 1.24 0.53 105 500 500 100 | 0.9 | -0.06 | 0.8
2.0 2.56 0.00 1.46 1.92 0.00 125 300 340 50 | 1.0 | -0.06 | 1.1
3.0 2.73 0.00 1.97 2.37 0.00 125 300 320 50 | 1.0 | -0.05 | 1.0
4.0 2.78 0.00 2.20 2.57 0.00 125 300 320 50 | -1.0 | -0.05 | 1.0
5.0 2.81 0.00 2.32 2.66 0.00 125 300 320 50 | -1.0 | -0.05 | 0.9
7.0 2.80 0.00 2.40 2.75 0.00 65 300 320 10 | -1.0 | -0.06 | -0.0
10.0 2.81 0.00 2.46 2.79 0.00 45 300 320 O | -1.0] -0.06 | -2.8
15.0 2.82 0.00 2.49 2.82 0.00 25 300 320 O | -1.0 | -0.05 |-16.9
20.0 2.82 0.00 2.50 2.83 0.00 25 300 320 O | -1.0 | -0.05 |-30.8

Table 4: Table o

H
um Rgg

(v7y) values for Type II 2HDM with my = 125 GeV and associated input parameters.
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tan 3 RZ;rfax (77) RZg (1) Rﬁg(’W) RZ; Y(22) RS; A(00) | Rypr(vy) Rypp(Z2Z) Ripp(bb) | my muz map | sina | A /A | da,
2.0 1.07 0.92 0.15 0.98 1.73 0.98 1.04 0.98 325 250 100 | -0.5 | -0.04 |-2.2
3.0 1.08 1.02 0.07 0.98 1.28 1.08 1.04 0.98 225 150 100 | -0.4 0.01 |-1.9
4.0 1.35 1.33 0.03 0.99 1.21 1.24 0.93 0.99 225 90 100 | -0.1 0.14 |-1.8
5.0 0.96 0.95 0.01 1.00 1.07 0.95 1.00 1.00 135 90 50 | -0.2 | -0.03 |-1.7
7.0 1.04 1.04 0.01 0.99 1.00 1.06 1.01 0.99 135 90 50 | -0.2 0.02 |-1.6
10.0 0.91 0.90 0.01 0.81 0.77 0.99 0.89 0.81 175 150 50 | -0.5 0.04 |-15
15.0 0.42 0.42 0.00 0.59 0.67 0.37 0.53 0.59 225 250 50 | 0.6 -0.17 | -14
20.0 1.31 1.31 0.00 1.00 1.00 1.30 0.99 1.00 225 90 50 | -0.0 013 |[-1.6
Table 5: Table of maximum RZ;A(’yfy) values for Type I 2HDM with m;, = m4 = 125 GeV and associated input parameters.
tan § RZ;ﬁax (v) Rf.,?g(’w) ng(VV) RZ; A(0b) | Rypr(vy) Ripp(ZZ) Ripp(b) | mu mus map | sina | Al /A | da,
1.0 2.05 1.58 0.47 3.91 0.93 1.22 0.65 525 500 100 | -0.5 | -0.06 | 1.3
2.0 1.10 1.09 0.01 1.69 1.02 1.14 0.91 325 340 100 | -0.4 | -0.05 | 1.5
3.0 2.78 2.78 0.00 0.27 2.01 2.37 0.00 225 320 100 | -0.0 | -0.05 | 2.3
4.0 2.84 2.84 0.00 0.23 2.24 2.57 0.00 225 320 100 | -0.0 | -0.04 | 2.3
5.0 1.89 1.89 0.00 0.95 1.41 1.64 0.47 225 320 100 | 0.1 -0.05 | 2.7
7.0 0.04 0.04 0.00 2.85 0.01 0.02 0.75 325 320 100 | 0.6 -0.15 | 5.2
10.0 0.34 0.34 0.00 3.66 0.22 0.28 1.23 325 320 100 | 0.2 -0.08 | 4.7
20.0 2.89 2.89 0.00 8.03 2.57 2.83 0.00 225 320 50 | -0.0 | -0.04 | 5.6
Table 6: Table of maximum RZ;A(VV) va ot Type II 2HDM with m;, = m4 = 125 GeV and associated input parameters.
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tan f | RZA (y7) RE(vy) Ri(yy) REYA(ZZ) REFA(bb) | RMgp(vy) Ripp(ZZ) Rigp(bb) | my, mp: myp |sina | A% /A | ba,
2.0 1.04 0.90 0.15 1.00 1.83 0.88 0.99 1.00 125 250 50 | 0.9 -0.06 | -2.5
3.0 0.95 0.88 0.07 0.96 1.24 0.97 1.05 0.96 125 250 50 | 0.9 -0.06 | -2.0
4.0 0.91 0.89 0.03 0.97 1.23 0.79 0.86 0.97 125 90 50 | 1.0 -0.03 |-1.8
5.0 0.94 0.93 0.01 0.98 1.13 0.86 0.90 0.98 125 90 50 | 1.0 -0.01 | -1.7
7.0 0.88 0.87 0.00 0.99 1.05 0.84 0.95 0.99 65 150 10 | 1.0 -0.06 |-1.6
10.0 0.88 0.88 0.00 1.00 1.02 0.86 0.98 1.00 45 150 0 | -1.0 | -0.06 |-1.6
15.0 0.89 0.89 0.00 1.00 1.01 0.88 0.99 1.00 25 150 0 | -1.0 | -0.06 |-1.6
20.0 0.89 0.89 0.00 1.00 1.00 0.88 0.99 1.00 25 150 0 | -1.0 | -0.06 |-1.6
Table 7: Table of maximum Rng(VW) values for Type I 2HDM with my = m4 = 125 GeV and associated input parameters.
tan 3 | Redn (vy) Ry, () Ri(1) Rer®™(Z2Z) R (0D) | Rugr (v7) Ruge (Z2Z2) Rupe (W) | ma mpz map | sina | A} /A | da,
2.0 0.96 0.87 0.10 1.04 1.32 0.76 0.87 1.04 400 350 50 | -0.3 | -0.06 |-2.1
3.0 0.93 0.88 0.05 1.02 1.14 0.83 0.93 1.02 400 350 50 | -0.2 | -0.05 |-1.8
4.0 0.92 0.92 0.00 1.00 1.06 0.90 0.98 1.00 500 90 50 | -0.2 | -0.04 |-1.7
5.0 0.95 0.95 0.00 1.00 1.04 0.92 0.96 1.00 500 90 50 | -0.1 | -0.02 |-1.6
Table 8: Table of maximum RZ;H () values for Type I 2HDM with m;, = my = 125 GeV and associated input parameters.
tan 8 | RyEH (v7) Re(v1) Ri(vy) REF(8D) | Rybe (vY) Ruke(ZZ) Rk (Bh) | ma mpgs map | sina | Ap./A | da,
1.0 2.08 1.96 0.11 1.12 0.87 1.25 0.59 500 500 100 | -0.3 | -0.06 | 0.7
2.0 2.57 2.56 0.01 0.09 1.48 1.93 0.30 300 340 50 | -0.0 | -0.06 | 1.1
3.0 2.74 2.73 0.00 0.19 1.98 2.38 0.15 300 320 50 | -0.0 | -0.05 | 1.0
4.0 2.79 2.78 0.00 0.32 2.20 2.57 0.09 300 320 50 | -0.0 | -0.05 | 1.0
5.0 2.81 2.81 0.00 0.48 2.32 2.66 0.06 300 320 50 | -0.0 | -0.05 | 0.9
Table 9: Table of maximum RZ;“H (y7y) val ype I 2HDM with m;, = my = 125 GeV and associated input parameters.
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Conclusions on the 2HDM, type | and Il setup:

e Easier to enhance R% for the type Il model:

_ Rhi type H('Y'Y) <3 — 4,

gg max

— Rhitype Lna)y <2 — 3,

gg max

e Type Il model implies too strong ZZ signal:

1 < Rhitpe oy Rhityee iz 7y 2 35

gg max gg max

e Optimal signal for the type | model for tan 5 = 4,20 within the scenarios: |
(mp = 125 GeV) and IV (mp = ma = 125 GeV).

o HT effects up to ~ 20%.
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Summary

e The off-brane RS scenario with R-Higgs mixing:

— A realistic explanation for the recent LHC data for a signal at only 125 GeV,
e.g. mg/mp; = 0.4 and £ ~ —0.09.
— No consistent solution for a signal (h or ¢) at 125 GeV and high mass.

e 2HDM's type | and II:

— Consistent fit to the signal seen at the LHC. Data seem to favour the type |
model with tan 8 = 4,20 my = 225 GeV, m4 = 200 GeV, my+ = 90 GeV,
mi2 = 100,50 GeV and sina = —0.1, 0.0.
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