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Outline

-2 Presenting results from CMS with focus on the 4l final state:
- Run | introduction and Run Il progress in width
measurements

- Lifetime measurement

- Width vs. mass

- Onshell-only or onshell+offshell combination
- Width vs. anomalous couplings (tensor structure)

—>Related talks:
— Diboson results by A. Calderon
- BSM searches by D. N. Taylor
- Run |l prospects by D. Sperka



Run I: Lifetime from H — 41
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Run |: Width lower bound from lifetime
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Run |: Width onshell upper bound Y

Phys. Rev. D 89 (2014) 092007

-1 -1
_| 10: T T T 1g|? ﬂ? (Bl Te‘:f) +| 5.1| fb |(T TIEV}: % 35§||v|sl oo |E:TTFV'|L|:5[”P:|; i;f;eﬂ'le 1|9']:ﬂ)_-[1
- Combined 4 O - ]
E 9— CMS Observed - 2 - .Z+X .
L — — -~ 30F ]
< - Hoyy+H—-SZZ  |ai.. Expected = Czvzz 7
N 85 m,, U H—yy tagged I3 L%’ 251 [ Jm,=126 Gev
I C = Observed 4 20:_ E
7:_ {===: Expected B : ]
- H—ZZ tagged 7] 15EF
g9 -
6:_ — (Observed _: .
52_ ===: Expected _Z 10:
- . 5/
AE ]
- ] 0=80 100 120 140 160 180
3 = m,; (GeV)
n 1 Direct upper bound from
2c —| onshell 41 + yy:
13 54 Expected [y < 2.3 GeV
- 4 Observed I'y < 1.7 GeV
- | | | | | | | | | l 7
00 2 4 6 —> Limited by detector resolution

Higgs boson width (GeV)

Eur. Phys. J. C75 (2015) 212



http://dx.doi.org/10.1140/epjc/s10052-015-3351-7
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.89.092007

CMS

— H s ZZ+WW (observed)

19.7 fo' (8 TeV) + 5.1 b (7 TeV)
—— H— WW (observed)  ------- H — WW (expected)
— H— Z7 (observed) @ ------- H — Z7 (expected)

H — ZZ+WW (expected)

[=2]

I|III|!DIII|III|III
wm
B
o

=

--------

L
-

Expected I'y < 26 MeV

T, (MeV)

NEW

Observed I'y < 13 MeV

Latest width combination using 41, and
WW and ZZ — 212v using onshell +
offshell combination of events
(arxiv:1605.02329, submitted to JHEP)

Proposed by F. Caola
and K. Melnikov
using the large
offshell tail pointed
out by N. Kauer and
G. Passarino
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Run |: Width upper bound: Offshell method
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X Run II: Width-mass measurement (41) ¥
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~2 Run II: Width-mass measurement (4l cont.)
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HVV anomalous couplings /Y
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Run |: Anomalous couplmgs from off-shell ‘i-tl
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Summary

- Presented results from CMS with focus on H — 4l:

- Model-independent constraint on lifetime from 41
- Lower bound on width

- Width vs. mass
- Joint width constraints with mass
- Resolution-limited width constraint from onshell
- Tighter width constraint from offshell+onshell combination
- Combination of final states possible as in Run |

- Width vs. anomalous couplings (tensor structure)
—> Could apply joint constraints on f; Vs Ty forany a; in the

future, as exemplified in the Run | fAQ vs. ['y result
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Run |: Mass measurement from CMS
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Run I: Width upper bound from CMS @
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Run II: Mass measurement (41)

L)
=

o CMS Preliminary 12.9 b7 (13 TeV) CMS Prefiminary 1291 (13TeV)
é T "‘I T | T 1T T 1 | T T T 1 | LI | T 1T T 1 | T T 'II H .— 49 _._ untagged + VH_Iept tagge{j
-_ ] & 4 —— VBF-1jtagged —— VH-hadr. tagged 05
< — 1 2¢2u - VBF-2jtagged —s— ffH tagged
o . s 1 = = i
I 6 ; — Q " - I’ - - ' 104
: I'T'l4|| IDma.f»5| D:I:g : — —— —— )
C _ ] 0.8 e Tam ey %
5 — v Yy T v M massr D:I:g (stat. only) ] B —&
- ] I 2 et 13
e e ey S St ] 0.6 e -
: : o AR EES L, o
3 — - =T . *1 o
B n 04_— -Q_.__‘&_ - —_
2'_ _‘ | —'_.j - “ ol —& |
C ] B —— —a—_ |
N 5 0.2k . et ® . o ¥ _
| R V. NSS40 A—— ] =l g - - a——
B ] C - aY e -
C i i & —— " — ]
0_||||||||||| Ll bl D||||_’_||||r.|_||||||_'_|||ﬁ.|:f.|_|||l—ﬂ-||_0
123 1235 124 1245 125 1255 126 100 110 120 130 140 150 160 170
my (GeV) m,, (GeV)
CMS-PAS-HIG-16-033 Diyqss from lepton

Using 41 3D measurement, momentum errors
observed m;, = 124.50+048 —> Corrected in data and

(stat +047 oot +0_13) 623/6 MC using Z decay events
—045 -0.11 - Improves resolution

by 8%

15

2}

Events / bin



Run Il: Anomalous couplings (f,3 result)
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Run Il: Anomalous couplings (f,, result)
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CMS Preliminary 15.7 b (13 TeV)
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Run Il: Anomalous couplings (faq result)
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18.9 fb' (8 TeV)
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