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Measurement of the Higgs boson coupling to τ leptons
in proton-proton collisions at 

with the ATLAS detector at the LHC
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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
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Mea sure ments also for Hig gs bo son pro duc tion in
as so ci a tion with a vec tor bo son ( ) and top quark
pair ( )
Ded i cat ed sig nal re gions for each pro duc tion mode
Mea sur ing process es at  of to tal cross sec ‐
tion
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Re con struc tion of lep ton i cal ly de cay ing  not
at tempt ed, de tect ed as  or 
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 in for ma tion
Mass of Hig gs sys tem re con struct ed us ing
Miss ing Mass Cal cu la tor [1] (MMC) con sid er ing

 from mul ti ple neu tri nos
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Main back ground  es ti mat ed with
NNLO (QCD) MC, nor mal ized to kine mat i cal ly
em bed ded  con trol re gions
Data-dri ven tech nique to es ti mate jets misiden ‐
ti fied as hadron ic tau ( , ) or lep ‐
tons ( ). Oth er types of ob ject mis-iden ti fi ca ‐
tions es ti mat ed with MC.

Z → ττ

Z → ℓℓ

τ τlep had τ τhad had

τ τe μ

Boost ed De ci sion Trees (BDT) used to de fine , , and  en riched sig nal re gions
BDTs 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
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Ex am ple:
VBF Tag ger

Tag ger trained to
iden ti fy VBF topol o gy
based on jet quan ti ‐
ties

 and 
treat ed as back ‐
ground
Cut on VBF Tag ger
score de fines VBF_1
re gion
94% of the sig nal in
en riched re gion is
from  pro duc tion

Z → ττ ggF
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Cross sec tion mea sure ment in agree ment with
Stan dard Mod el pre dic tion:

Ev i dence for  at  (obs.)
First VBF  ob ser va tion at  (obs.)

σ = 2.89 ± 0.21 (stat) (syst) pbH→ττ
obs

−0.32
+0.37

ggF 3.9σ

H → ττ 5.3σ

Cross sec tions mea sured in 9 Sim plifed Tem ‐
plate Cross Sec tion [2] cat e gories (not
shown)
Largest sys tem at ic un cer tain ty from sig nal
the o ry un cer tianties ( )
Largest ex per i men tal un cer tain ties: Un cer ‐
tain ties re lat ed to Jet /  ( ), MC sta ‐
tis ti cal un cer tain ty ( )
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