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Highlights in Resonance-

Continuum Interference for h(125)

1. Mass shift Res. signal + Res. signal only
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Highlights in Resonance-

Continuum Interference for h(125)

2. Quantitative Effect (to constrain total decay width)

Caola, Melnikov 1307.4935
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Resonance-Confinuum

Interference formalism

Resonance-Continuum Interference is inevitable.
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Continuum Resonance

Interference can change 1. total signal rate

2. resonance shape

“The interference effect for any resonance signal
must be seriously taken into account”



Resonance-Confinuum

Interference formalism

Song, Jung, YWY, 1505.00291, 1510.03450
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Resonance-Confinuum

Interference formalism

Multiplication factor that quantifies Interference effect

OmNWA O mNWA
O — Kmtf —
Oprod Br'yfy Oprod Br'y'y
2I° M=+4 do
=14+ —s TlNWA = / dm [ g]
( T RM qb) A M-A T ldmy,

For narrow width For broad width



1. Resonance-Confinuum

Interference in ttbar

tt channel
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R is one-loop suppressed - Large Interference
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1. Resonance-Confinuum

Interference in ttbar
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2. Resonance-Confinuum

Interference in ZZ

ZZ channel
T VY
P> <
9998 W,
Continuum Resonance

R is roughly order T = Small Interference

¢ ~ 0° - Real Interference
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2. Resonance-Confinuum

Interference in ZZ

gg—H—-Z7, Typel, cp_o=0.4, 14TeV
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2. Resonance-Confinuum

Interference in ZZ

gg->H->ZZ, Type 11, cp-o=-0.1, 14TeV
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2. Resonance-Confinuum

Interference in ZZ

gg—-H-ZZ, Type II, cg_o=-0.1, 14TeV gg-H-ZZ, Type II, ¢p_,=-0.1, 14TeV
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3. Resonance-Continuum

Interference in yy

YY channel

Continuum Resonance R IS Oﬂe-|OOp
suppressed
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2 P Interference
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3. Resonance-Continuum

Interference in yy

Relative strength of Photon PDF:
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3. Resonance-Continuum

Interference in yy
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3. Resonance-Continuum

Interference in yy
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3. Resonance-Continuum

Interference in yy

(focusing on Im-part interference effect)
gg—H-yy, TypeIl, cg-o=-0.1, 14TeV

For the 2HDM, MSSM

- Various interference patterns
depending on ¢

C is a correction factor due to the
interference effect.

tan 8

C=0 means that the interference
term cancels the BW resonance.
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3. Resonance-Continuum

Interference in yy

Now we consider 750GeV diphoton excess
Falkowski, Slone, Volansky 1512.05777
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Real Interference (¢p = 0, @)

- Peak Shift

Model 1: Singlet + VLQ/VLL
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Real Interference (¢p = 0, @)

- Peak Shift

Model 1: Singlet + VLQ/VLL
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Model 1: Singlet + VLQ/VLL
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2.Imaginary Interference (¢ = ig)

(Signal Enhancement)

Model 2 : 2ZHDM+VLL VLL contribution in ® - yy:
y Ypv y Ypv
AL s = Y 3 | @ B A7) + Qb YR AL ()
VLL i=1.2 Mp,

We fix yp as follows to avoid the SM Higgs precision

We set t; = (.7 to raise up the pseudo-scalar Higgs contribution
Total decay rate is determined by dominant ttbar decays:

FH(A) — 46(58) GeV
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2.Imaginary Interference (¢ = ig)

(Signal Enhancement)

Model 2 : 2HDM+VLL
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Model 2 : 2HDM+VLL
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Resonance-Continuum Interference effect Is inevitable and can be
significant for any resonance.

Not only I'/M, but also R (resonance to continuum ratio) and ¢
(relative phase) plays the roles to quantify and characterize the
interference effect

Interference effect can be O(10%) for ZZ and O(100%) for yy.

For 750GeV diphoton excess, we find two distinct interference effects:
1. Signal Enhancement from imaginary interference (2HDM+VLL)

- factor 1.6, 2, 4, for the signal rate 6fb, 3fb, 1fb.
2. Peak Shift from real interference (Singlet+VLF)

- 1~4 GeV
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