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» Largest cross section
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Vector Boson Fusion (VBF)

( (

p (Good distinction
from SM background
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» Small cross section
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— p Yukawa coupling bB
|: y fundamentally different to
vector boson couplings

» Coupling to down-type fermions
Ly consistency check of SM
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» Challenging decay
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Statistical Inference — Results

100 120 140

my, [GeV]

Thomas Miiller, t. muller@cern.ch

Local p-valua

CRS faniplitditad] H--r1, AR ot 7T TaV, 10T W' st d TeW

T T T !1.,.

q S

— Cpaaed prvbe
I o u St b i 1T S
[ 1 o e i o AR NR W)

100 120 140

my, [GeV]

GMS. 4.910" at 7 Te, 18.7 i of & ToW

m e 1O et

o B LETHE.

5 1ot

= 1070048

il 2-jet (VBF tag)

= PYTrL

IeLL® + ted,,

, EENY:

i | H-=wr

= TR0 2T

2 F 3

Best fit p

Evidence for the 125 GeV Higgs boson decaying to Taus - JEHP 05 (2014) 104

ST

Karkeahe Instiube of Techralogy

CMS ProfEminy 1$?ru'|ﬁT--.l:-+5.1ru'|.‘T-u'._

fz + Observed o 5SM Higgs
1.5

1

0.5

ﬂn 0.5 1 1.5

19.7 1 (B ToV) + 5.1 (7 Tev)
=, = 125 Gev

i ...1.:5‘....2
Baost fr ofo,,,

September 18'", 2014



25
Statistical Inference — Results g("

a he Instiute of Techralogy

» 3.2 o significance at 125 GeV

I" Cﬂmpatlble Wlth 1 CMS (unpublished) H—str, 4.9 fb™ at 7 TeV, 19.7 fb” at 8 TeV
SM expectation o ——L 51
— -1 8]
g'lﬂ
5-10-2 20
:_"3 -3 30
31[]
10
40
107
10°
107 50
p Broad excess 108
——#—— Observed p-value
observed around gof EEE - o xpected for SM H(125 Gev)
120 GEV 10-“} ? :EulE:pH:ted fu: SM H:125 G:&‘J] | | |
100 120 140
m, [GeV]

due to mass resolution of 10-20%
\

Thomas Miller, t. muller@cern.ch Evidence for the 125 GeV Higgs boson decaying to Taus - JEHP 05 (2014) 104 September 18'", 2014




26,
Statistical Inference — Results AT

Karkeahe Instiube of Techralogy

T

107

=8
p Broad excess 10 N —— |

observed around 100 b D - 1o Expected for S H(125 Gev)

120 GEV 10-"‘ |I II :EL!‘Expml:tadl'ml'EHH:'IHGIEU] I . :

100 120 140
m, [GeV]

due to mass resolution of 10-20%

CMS H—1r, 4.9fb" at 7 TeV, 19.7 fb" at 8 TeV

I L] L] L l L] L L] I
—8— Observed

= === Parabalic fit

[ = 1o Expected
[ = 20 Expected

p Mass scan:
m, = 122 + 7 GeV

10 . .
ly compatible with result from

high precision channels

20

1o

100 120 140
m,, [GeV]

Thomas Miller, t. muller@cern.ch Evidence for the 125 GeV Higgs boson decaying to Taus - JEHP 05 (2014) 104 September 18'", 2014



Statistical Inference — Results AT

Karkeahe Instiube of Techralogy

19.7fb" (8 TeV) + 5.1 f5' (7 TeV)

Combined CMS my, = 125 GeV
p= 100E 013 i
Preliminary
. H — bb tagged
» Signal strenght y=0.78 +0.27 n=093£049
. . . H — 7t tagged
Ly compatible with SM expectation (u=1) W=0981£0.27
CMS, 49fb" at 7 TeV, 19.7 fb' at 8 TeV H — vy tagged
- . — . - . g=113+0.24
m,, = 125 GeV 0-jet
* H — WW tagged
tonxilive _:u = n.ﬂaigus.!m
| H—» ZZ tagged
-—-—« : m";’f; _:| - l.ﬂEIl}!Ei:g;EQ
largest 0 05 1 B | 18 2
sensitivity 2-jet (VBF ta B T i
. : 9)
0.94:0.41
» Higgs boson
: H+LL' + I+Lx,
. 03108 |\ couples to mass
: VH
E Has
_?_" 0.78:027
R 2 4
Best fit u

Thomas Miiller, . muller@cern.ch

Evidence for the 125 GeV Higgs boson decaying to Taus - JEHP 05 (2014) 104 September 18'", 2014



(28,
Statistical Inference — Results

» Fermionic coupling
measured up to 30%
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» CMS H->TT analysis performed on full dataset from first data-taking period at the LHC
b Published: Journal of High Energy Physics 05 (2014) 104

» Evidence for Higgs bosons decaying into T leptons

» All measurements compatible with the SM expectation within their uncertainties

g 1]
o I Open questions:
. IE
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o
ly Is there more than one Higgs boson?
107}
ly Small deviations from SM in couplings?
03 ly CP measurement
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