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Can a SM Higgs still exist in this mass range?

o SM Higgs signature is modified by two possible effects:
® Change in production rate (i.e. through mixing)
e Change in BF to final state signature*

Bo(pp > h — Xgp) =0(pp = h) X BF(h — Xgspyp)

e Coupling strength to decay modes assumed unchanged:
SM
LS xon = PhosXsu
© Modifications to production of signature distilled to changes in the Briet-Wigner
lineshape of the Higgs Boson

I
Ba(pp—>h—>XgM):BU(SM)(pp—>h—>XSM) fosu

X
FhSM -+ F(h — XNp)

® Present searches push the new physics (NP) contribution for intermediate masses to
be: F(h =" XNP) Z F(h — XSM)

© Measuring the Higgs BW line offers insight to the Higgs coupling to new physics!
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Fitting the Higgs Lineshape

o Lineshape at its core is a Briet-Wigner 0] Fit Type: Signal Only == N
. Channel: 2e2u I, =230 GeV
expressmn Ldt=30fb" ]
60} My = 220,00 £ 0.21 GeV]

A NV 2 I, =262 +048 GeV |
dUBw(\/g) =3 / Vv1—4xz(1 — 4xz + 12x7) = | |
= 2 212 272 ) :
dMZM ((S E Mh) +Mhrh) :§40—
o Experimental measurement is broadened by £ ol
detector effects. We assume a broadening .
consistent with . H _
do M’ 1 — M 1o} ' ]
Gauss (M7) _ e & ,lh;fl‘{ﬂmf' hlgﬂﬂl-}l-f}--fiﬁg.ﬁlil.{.u
dMélE V 27ro_exp % — 200 20 240 200 280
My, (GeV)
© We fit the simulated lineshape to the RtType: SigmalOnly — m=220Gev |
3 o 5 o o [ Channel: 4 I,"° =2.30 GeV
convolution of the intrinsic lineshape and the "l Laswn e noier
experimental broadening: of [y =287 £074GeV -
25) i ]
do =3 /dM/ do—BW([ — Ml) dUGauss(M,) £
d My, d My, d My i

odﬂﬂ'in{'fM | “"ﬂiJfI'HA e
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Summary

| Fit Type: Signal Only my, = 220 GeV

70
[ Channel: 2e2u I, =230 GeV
. 60:* e meas = 220.00 021GV’:
e A moderate to heavy Higgs can be ; Ty 2262 5048 Gev |
accommodated w/in the ATLAS and s : |
CMS results by allowing the Higgs to £ w0
decay to new physics 2l
20
o The Higgs decay lineshape can offer o u: } L |
insight to new physics and its L f'{{f Jrﬂ]-} f{ﬁ;Hl;l {u
connection with the EWSB sector o 22‘,)‘4“(&540 =
e | T heRR T
o In context of invisible states like DM, oser iy SR
.L. Exclusion
. 1
the reach is complementary to the 12} ATLAS VEF, 1087 ——-
: : : Line: 2e2u + 4y, 10 fb™! === ;
direct searches via Vector Boson Fusion 10} ine: 2020 + 41,30 o1 ~omnn
= o8l '
® One shouldn’t prematurely dismiss the " 06} O
heavy Higgs scenario! e
02t T
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