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Search for Fermiophobic Higgs

qq′→h
f 
H±→h

f 
(h

f 
W∗)→(2γ)(2γ)+X

2HDM (Type I) 

H.E.Haber, G.L.Kane, and T.Sterling, Nucl. Phys. 
B161, 493 (1979)

The h
f
 doesn't couple to fermions 

but only photon

Four photons in the final state 
provide clean background for Higgs 
searching.

Efficiency of finding four photons is 
too small. Looking for three 
photons instead. 
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Event selection

Diphoton triggers with 

E
T
 > 12 GeV

Triphoton triggers with 

E
T
 > 10 GeV

At least three photons with 
E

T
 > 15 GeV

|η| < 1.1

Isolation: no track 
associated

Shower max rejection to 
reject π0, η0
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The efficiency of finding 
fermiophobic Higgs is mass 
dependent of course. 

For mass of h
f
 above 80 GeV/c2 

the efficiency is about 10%.
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Backgrounds

Finding fake photon rate is hard 
because real photon and 
neutral pion come into play. 

What definded here is the 
maximum fake rate.

N
fake

 = 3.0 ± 0.2(stat) ± 1.2(sys)

Direct 3γ events from quark 
anti-quark annihilation (LO), or 
quark gluon interaction (NLO)

Electroweak processes, such 
as Z(ee)γ   
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Summary of background
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Systematic uncertainties
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Top pair production asymmetry
The asymmetry means top 
prefers to go along the 
direction of proton (quark), 
while anti-top prefers 
direction of anti-proton (anti-
quark).

In the SM the asymmetry 
arises in the NLO and higher 
order corrections.

CDF and D0 first studied this 
asymmetry.

ATLAS and CMS could 
observe this in the high |η| 
regions.
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An update of the asymmetry
based on di-lepton events from CDF

Both W bosons from top and 
anti-top quarks decay into 
leptons plus neutrinos.

The b quark and anti-b quark 
produce two jets.

There are two netrinos 
missing in detection.

Challenges in reconstruction

Identification of b jets.

Pairing of lepton and b jet.

Determination of neutrino 
energy.

l +

l -

b

b
_
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Event selection

Requires large missing 
energy: E

T
 > 25 GeV

Two high p
T
 leptons, 

p
T
 > 18 GeV with |η| < 2.5

At least two jets with 

E
T
 > 15 GeV

H
T
 > 200 GeV

Optimization of cuts  



8/23-29/2015 SUSY 2015 15

Examples of optimization
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Top reconstruction

Resolve the full set of 
energy momemtum 
conservation.

Take into account the 
known masses of W boson 
and top quark.

Try both combinations of 
lepton jet pairing.
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Reconstructed asymmetry
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Top asymmetry and FCNC
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● Although Z' modle provides larger asymmetry, it deviates 
from data in the higher degree of Legendre polinomials.
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Thanks!
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Sea quark PDF asymmetry
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