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 g g → H : small-x perspective
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Workshop on kT-dependent PDFs 
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● Factorization

● Large transverse momenta: the vector boson case  

● High-energy resummation
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Motivation 
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heavy top effective 
          theory 
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Off-shell cross section
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MSbar transverse momentum dependent 
factorization
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The renormalization group R factor
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Perturbative resummation of small-x logarithms
                                                     [H, PLB 535 (2002) 159]  
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  Beyond x → 0: CCFM exclusive evolution  

●   kt dependent shower by CCFM evolution
●   new parton density from DIS precision data
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kT-dependent gluon density from precision DIS data

                                                          [Jung & H, Nucl. Phys. B 883 (2014) 1] 
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kT-dependent gluon density from precision DIS data

                                                           [Jung & H, Nucl. Phys. B 883 (2014) 1]

● Very good description of inclusive DIS
               data with TMD gluon  
● Sea quark yet to be included at 
                     TMD level       
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ATLAS pT and rapidity spectra 
 Higgs → gamma gamma

JH-2013-set1: kT dependent gluon density from fits to precision DIS data 
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Can we go to large transverse momenta? 
Total H_T distribution in 

W + n jets final states at the LHC 
                                                    Dooling, Jung & H, arXiv:1406.2994 

mode A: uncertainties from renorm. scale, starting evol. scale, expt. errors      

mode B: include factorization scale uncertainties 
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Application to vector bosons + jets at 
high energy  

→ Determine TMD pdf from high-precision DIS data     

→ Obtain predictions for final states associated with Drell-Yan using      
                  high-energy off-shell matrix elements

→ Use exclusive CCFM evolution            
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W + n jets final states at the LHC 
                                                    Dooling, Jung & H, arXiv:1406.2994 

      

Leading jet pT: (left) inclusive; (right) n>=3 
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Angular correlations in 
 W + n jets final states  

                                                    Dooling, Jung & H, arXiv:1406.2994 

      
(left) Delta-phi between two hardest jets; (right) vector boson - third jet correlation 
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Summary

                         The small-x perspective on 
   transverse momentum dependent parton distributions 
                                            provides             

     well-defined QCD evolution in high energy limit (BFKL) 

     resummation of N → 0 poles in hard scattering functions            

     extendable to next-to-leading-logarithmic accuracy 

     exclusive parton-shower formulation via CCFM          
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W + n jets final states at the LHC 
                                                    Dooling, Jung & H, arXiv:1406.2994 

      
Subleading jets: (left) second jet pT; (right) third jet pT 
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ATLAS preliminary Conf-2013-072
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