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Partonic cross section
✤ partonic process  Wb ! th
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Total cross section

pp ! thjb
✤ at LHC:  
 
(b from initial gluon splitting)
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pp ! thj

h ! b̄b [Farina, Grojean, Maltoni, Salvioni, Thamm, arXiv:1211.3736 ]  

h ! ��,WW ⇤, ⌧̄ ⌧ [Biswas, Gabrielli, Mele, arXiv:1211.0499 ]   
[Biswas, Gabrielli, Margaroli, Mele, arXiv:1304.1822 ]  

�LO(pp ! thj) [fb] �LO(pp ! thjb) [fb]

cF = 1 cF = �1 cF = 1 cF = �1

8 TeV 17.4 252.7 5.4 79.2
14 TeV 80.4 1042 26.9 363.5

✤ decays: 
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enhancement of factor 10
cV = 1 cF = �1



Parton level analysis

final state with 3b tags 
(from                 )

final state with 4b tags 
(from                   ) 

✤ assumption: semileptonically decaying top

pp ! thj pp ! thjb

3 b+ 1 forward jet + `± + Emiss
T 4 b+ 1 forward jet + `± + Emiss

T

Signal Backgrounds

Cuts cF = 1 cF = �1 Total tZ¯bj tb¯b¯bj t¯tb¯b t¯tb¯b (mis) t¯tj

Acceptance Cuts + ✏ 0.043 0.63 7.81 0.11 0.26 2.66 (0.48) 2.25 2.54
|mbb �mh| < 15 GeV 0.039 0.58 4.06 0.03 0.08 0.94 (0.40) 1.29 1.71
min mbb > 110 GeV 0.023 0.30 0.67 0.002 0.015 0.20 (0.18) 0.44 0.
min mbj > 180 GeV 0.008 0.15 0.014 0. 0.007 0.002 (0.001) 0.004 0.

Events at 25 fb
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signature

✤ 4b tags at 8 TeV

✤ exclusion limit for              : 2.4    at 8 TeV  
                                                   6    at 14 TeV
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Comparison with CMS analysis
✤ analysis of                  , with  

8 TeV, 19.6/fb!

✤ signal: !

✤ 95% CL upper bound on 4.1 times the expected cross section  
for                

pp ! thj [CMS PAS HIG-14-001]  h ! ��

2 � + 1 jet + `± + 1 b

cF = �1


