
Z(bbvs Z(
measuring also H(bb)H(tautau)?



Associated production: Z(W)H 



G. Chiarelli : fisica del Higgs 2013

Higgs to fermions coupling
Tevatron result: many combined
channels: most powerful: VH(bb)



G. Chiarelli : fisica del Higgs 2013

Minimum p‐value corresponding to 
3.1 at m=125 GeV





Higgs production and decay



2008 F.Sarri’s PHD Thesis
Significance ~3



Combined results





Immediate perspectives

Pisa:  be acquainted with the analysis tools developed
by Z. Zenonos, now at Gottingen.

A collaboration with the GottingenUniversity
could be also feasible.



ATLAS‐CONF‐2013‐079
Search for the bb decay of the Standard Model Higgs boson in 

associated     (W/Z)H production with the ATLAS detector

• W/Z leptonic decay, H bb decay

Acceptances O(≈ %)



0‐lepton analysis

Main background: Zbb irriducible





0,1,2‐leptons analysis
in 0‐lepton expected : 30, «mesured »: 5.4

effect of the global 



Check with  (W/Z)Z



(W/Z)H strength



Higgs exclusion plot



CMS: result OK with the SM Higgs CMS PAS HIG‐13‐012

2.1 evidence 



Second important fermionic decay: 



H‐>tau‐tau instead of H‐>bb ?
• (Z()H()) is 6 fb instead of 45 a 8 TeV
• (Z()Z()) is 80 fb instead of 429 a 8 TeV
• S/B≈0.1 (bb) ; S/B≈0.07 () 
• Irriducible background (QCD) Zbb absent in 

• Efficiency in  (bb) ≈ 2% (0.5 da b-tag, 20% da           
(trigger MET)

• Efficiency () Trigger + better ID???
• FTK at work to improve the trigger efficiency:

MET threshold lower + (b,tau)jets



Further problem for Z()H()
 vis + 

 vis + 
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Is it sufficient to use the visible mass?
To recontruct the full tau momentum we need
:Collinear approximation : «MMC» 
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H‐>tau‐tau instead H‐> bb
with hadronic W and Z ?

• (Z/W(hadrons)H()) is 53 fb instead of 470 at 8 TeV
• (Z/W(hadrons)Z()) e’ 560 fb instead of 2800 at 8 TeV
• S/B≈0.2 (bb) ; S/B≈0.1 () 
• Irreducible background (QCD) Zbb absent in 

Note that in previous VBF H(tautau) analysis was
included also W/Z(jets)+H(tautau) but not optimized

• Which trigger to be used?
• What the role of FTK in the future data taking?



HH FINAL STATES

Let’s measure the self coupling 
In the trilinear coupling :
Deviation from SM: new physics

22 2vM H 





HH decays

Most promising bb



First attemps of an  analysis in ATLAS
(Danilo Enoque Ferreira de Lima, Cristina Oropeza Barrera)

• HH → bbττ:   B.R. = 0.57 × 0.06 ≈ 0.04
• lepton‐hadron decay of the ττ system
• Backgrounds:

3000 fb‐1



Presentation at the Higgs prospects
Meeting 22/01/2014





Tensione in MSSM per h (125): NMSSM?

• Singlet (SU(2)xU(1)) superfield S coupled (S) to Higgs superfields
HuHd  (Yukawa : S S Hu Hd)

• 3 neutral higgs CP+ (+ 2 CP ‐), h1 (quello misurato) h3  (H in MSSM)
mixing matrix for the 3 scalar  higgs:  CP+

Singlet decoupled:  mh2 >>mh1  , mh3 (simile al MSSM)
• H decoupled mh3 >>mh1  , mh32



(h2) BR(h2‐>h1h1)

h2width~0.5‐10GeV

H‐decoupled: the most interesting



h1triple coupling



What next?

• run 2015‐2021(300 fb‐1) 
supersymmetric particles ? (sensitivity~ 2 TeV?)
triple  hhh coupling (SM) difficult
couplings hVV hff (precision ~20%, CP Higgs in    
fermions)
New  Higgses (MSSM) or NMSSM: possible (hopeful)

. Run 2023‐?  (3000 fb‐1) coupling hhh,
precision mesurements of hVV hff ( ~ %)


