
Measurement of the Higgs boson coupling to tau leptons

in proton-proton collisions at 

with the ATLAS detector at the LHC
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Isospin dou blet of com plex fields

as Hig gs field  with po ten tial

Ad-hoc Yukawa cou pling of mas ‐

sive fermi ons to Hig gs field

At the mo ment:  only chan nel to mea sure cou pling

strength of Hig gs bo son to lep tons

ϕ

V (ϕ) = −μ ϕ ϕ+ λ(ϕ ϕ)2 † † 2

L = − −Y

mass

m ( ψ + ψ )f ψ̄L R ψ̄R L

interaction

( ψ + ψ )h
v

mf
ψ̄L R ψ̄R L

H → ττ
10

0
10

1
10

2
10

3

Center-of-mass s / TeV

10
0

10
2

10
4

10
6

10
8

10
10

10
12

10
14

C
r
o
s
s
-
s
e
c
t
io

n
 

/ 
fb

Total
[Chin. Phys. C 40

100001 (2016)]

bb
[Phys. Rev. Lett. 118

(2017) no.5, 052002; , , ¶]

W [JHEP 1110 (2011) 132; , , ¶]

Z [JHEP 1110 (2011) 132; , , ¶]

tt
[Comput. Phys. Commun. 185

(2014) 293; , , ¶]

ggH
[CERN-2017-002-M; , ,

JHEP 10 (2015) 146, ¶]

VBFH [CERN-2017-002-M; ]

HH
[LHCXSWG-2019-005; , ,

JHEP 10 (2015) 146, ¶]

[normalization; shape]

= JHEP 07 (2014) 079

= JHEP 03 (2008) 042

¶ = JHEP 06 (2012) 095,

Comput. Phys. Commun. 185

(2014) 2771-2797,

JHEP 1606 (2016) 060

CC-BY lhc-xsecs.org

ggF

Glu on Fu sion  has high ‐

est Hig gs bo son pro duc tion

cross-sec tion at LHC

Vec tor Bo son Fu sion 

has clear sig na ture of two for ‐

ward jets in op po site hemi ‐

spheres (see event dis play)

Analy sis tar gets both pro duc ‐

tion mech a nisms

Mea sur ing process at 

of to tal cross-sec tion
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Analy sis per formed in three chan nels:

, , 

Each tau pair with op po site charge

 or  de tect ed as prompt lep ton

Hadron i cal ly-de cay ing taus re con struct ed us ing a

ded i cat ed al go rithm, mak ing use of track ing and

calorime ter sig na ture

At least one ad di tion al jet for , at least two

ad di tion al jets for  (see event dis play)

Ded i cat ed sig nal re gions for  and 

Main back grounds:  (es ti mat ed with

NLO MC) and jets misident fied as hadron ic taus

(es ti mat ed us ing data-dri ven tech nique)
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Es ti ma tion of Hig gs bo son mass 

us ing the Miss ing Mass Cal cu la tor: Like ‐

li hood-scan us ing four-mo men ta and

miss ing trans verse mo men tum

Mea sure ment of to tal cross-sec tion

and mea sure ment of to tal cross-sec tion

sep a rate ly for  and 

Dom i nant un cer tain ty from the o ry pre ‐

dic tion for sig nal ( ) and back ‐

ground sta tis tics ( ).
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Boost ed De ci sion Tree (BDT) used in

ded i cat ed analy sis to test CP in vari ance

in  Hig gs bo son pro duc tion

BDT trained to iden ti fy sig nal events

and re ject back ground events

Clas si fi er val i dat ed in con trol re gions

Re quire ment of  de fines

sig nal-en riched re gion with 0.4% back ‐

ground effi  cien cy while main tain ing 29%

sig nal effi  cien cy

Cou pling pa ra me ter  con strained to 

 at 68% con fi dence lev el
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Com bi na tion of mul ti ple

Hig gs de cay chan nels via

the AT LAS Hig gs Com bi ‐

na tion Frame work

Mea sure ment of cou pling

strengths in the -frame ‐

work as sum ing no BSM

eff ects:

Mea sured cou pling

strength for tau and oth er

par ti cles in agree ment with

Stan dard Mod el pro d ic tion

 mea sure ments for

, low-  and high-

 in STXS frame work
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68% con fi dence lev el coun ‐

tours show con straints

from diff er ent de cay chan ‐

nels on cross-sec tion for

each pro duc tion mode

 analy sis im pos es

strong con straints on the 

 cross-sec tion
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