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Overview

The interference among h, H and bkg: tools and
analyses

* heavy resonance search: tt, ZZ, WW
* H width analysis: yy, 27, WW

o off-shell anomalous couplings measurement:

7.7. WW
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H/A — tt, resonant search
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oco—> (H) — tt interterence at NLLO?

e In the ATLAS analysis, k-factor for signal 1s applied to
S+I1

o CGMDS colleagues asked what’s the proper k-factor to use?

o arXiv: 1606.04149: tull NLO calculation 1s impossible




H— yy, width measurement

e 00.qg —>(H)— yy interference at NL.O
=> mass shift dependent of I'y, pr

e Use mass shift in different p'I’ region to
constrain H width

« LEvents generated by Sherpa
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H— VV (W, Z), width measurement

* Well established Runl analyses, oft-shell/on-shell to constrain the width

e 0o/qq—(H)— VV interference 1n ofi-shell region

» Events with interference generated by MCFM, phantom, gg2VV

CMS 19'7 fb-1 (8 TeV) + 5'1 fb—1 (7 TeV) (@)] 40 T | T T T | T T T | T T T | T T T | T T T | T T T T T T
1 14 = L .
- —— H— WW (observed) ~ ------ H — WW (expected) o - ATLAS =10 .
= S 35[ H->ZZ+WW off-shell+on-shell [ =20 —
< 12| —— H—>ZZ (observed) ~ ------ H — ZZ (expected) a— T Kyon-shel=Kvoftsheir T H/ FﬁM=1 """ Expected limit (CLs) 1
- 4 —— Observed limit (CLs)
C}l —— H— ZZ+WW (observed)  ------- H — ZZ+WW (expected) g 30 /s=8Tev: Jidt =203 o served fimt (C-2 —
10 . _ N ]
; = 25 Eur. Phys. J. C (2015) 75:335
E < “°t Eur. Phys. J. C ( ) 753
8 . 0 - .
i o 20 —
6 - -
i 15

.
-
-
.-
-

|

2 S ] =

O _—:}E:'_':;':"'_-—-—_“T,_I_I_|_|_T_|_|_,_,___ O: c v v v b e e gy .

0 20 40 60 06 08 1 12 14 16 18 2
B _ K(gg—=VV)

Iy, (MeV) ’ Ry = Ko=)

Also lower boundary of I'y from lifetime measurement



H— 77, mass width

 Run2 CMS analysis
e 00/qq—(H)— VV interference in both on-shell and oft-shell regions

 use mass shape from on-shell and on+ofi-shell regions to measure
the mass and width
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X— Z/./WW, resonant search

Analysis with X-H-B interferences modeled
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a.u.

X— Z././WW, resonant search
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higher order corrections
« HNNLO v2, more information see Twiki by U.

CMS

 NNLO correction for X/H, my dependent
* NLO correction for B and Int(H,B) available
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ference available 150-350 GeV
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inter

e lower order than X/H

1605.04610, arXiv1509.06734, arXivl511.0861

e Use the above NNLO correction for B, Int,
additional 10% uncertainly
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https://twiki.cern.ch/twiki/bin/view/Sandbox/HighMassOffshellHNNLOv213TeV
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H— /7., anomalous couplings

~10% of H—42 in off-shell, additional (qi+92)2 modeling

CMS-HIG-14-036

19.7 6" (8 TeV) + 5.1 fb™" (7 TeV)

view as couplings for given 'y or
['1 for given variation of couplings

---
-_
--
-

IIIIIIIII

p -0.005
.
. 00920 40 60 8 100 120
' Ty, (MeV)
1 ] + 2 ] i + 5 * % * * * X
A= — ([CH _ 61¢AQ (Ch qg) . e%d)m% m%/€1€2 + a2fﬂ£1)f (2),uv + a3fw(/1)f (2),uv
v (Ag) (A1)

12

-2AInL



Summary

 Interterence etfects important and non-negligible in many
analyses

 1n additional resonant searches, X-H-bkg change shape and
cross-sections

 can be used to constrain H width
» non-negligible on mass measurement
o important for anomalous couplings

* higher order corrections?
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Additional shides
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