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  Fusion process e+e– → e+e–H!
  Cross-section at 1.4TeV  ~ 24.5fb!
  10% of leading production process !
      e+e– → ννH!
  but access to HZZ vertex!
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Figure 1: Dimensions of the CLIC ILD CDR model as implemented for the simulation. All
values are given in millimetre and correspond to Table 1.

3.1. Vertex Detector

The vertex detector (VXD) consists of three double layers. Their position is shown in Figure 3,
which also shows the double layer forward-tracking disks. The geometrical parameters for the
layers are given in Table 2.

In the current simulation each double layer is represented by two single layers (see Figure 3b).
Seen from the interaction point, the inner ladders of each double layer start with the 50 µm thick
silicon sensor, which is followed by a support of 67 µm carbon. The outer ladders in each double
layer start with the carbon support followed by the silicon. The distance between the inner and
outer ladder is 2 mm. For the actual construction of the double layers, it is foreseen that each
of the two active layers is mounted on either side of a single support structure, with the same
material budget as implemented in the current simulation model (0.18% X0 per double layer).
Finally all layers are supported by a 0.5 mm beryllium scaffold surrounding the vertex detector.
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	
  Using CLIC-ILD 
detector (good 
forward coverage)!

	
  	
  (very) brief analysis reminder!

	
   γ-induced background study 

Today:	
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 Signature:  2 forward electrons, !
                     plus Higgs decay!
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dataset	
  2031	
  

Red arrows show !
detector acceptance!

Initial kinematic selection:!
2 opposite-charge electrons, !
E>100GeV and separated Δη>1!

Analysis strategy:!
Multivariate likelihood analysis!
(either looking at all visible decays,!
 or selecting H->bb)!

 Scattered beam electrons:	
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eeH signal! qqll background!
surviving!
(gen-lvl)!

surviving!
(full sim)! xs/fb!

surviving!
(gen-lvl)!

surviving!
(full sim)! xs/fb!

All events! 24.47! 2726.7!
>= 2electron cands, 
E>100GeV! 29.2%! 7.14! 2.1%! 58.02!
==2 electron cands, 
E>100GeV! 28.3%! 6.93! 2.1%! 56.86!

opposite charge! 32%!27.7%! 6.79! 2.3%! 2.0%! 54.41!

Δη(electrons)>1! 31%!26.5%! 6.49! 2.0%! 1.8%! 48.12!

	
  	
  qqll backgrounds well-suppressed  – but still 8x signal!

dataset	
  2031	
   dataset	
  2645	
  (geometrical	
  
acceptance)	
  

Generator-­‐level	
  numbers	
  comparable	
  
with	
  full	
  simula;on	
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(etc)! (etc)!
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qqll background! γγ->qqee bck! eγ->ellqq bck!

surviving!
(gen-lvl)! xs/fb!

surviving!
(gen-lvl)! xs/fb!

surviving!
(gen-lvl)! xs/fb!

All events! 2727! ~12	
   ?	
  
>= 2electrons in detector 
acceptance, E>100GeV! 58! 6.6%!
==2 electrons in detector 
acceptance, E>100GeV! 57! 5.7%!
opposite charge! 2.3%! 54! 3.0%	
   0.4	
   2.7%!
Δη(electrons)>1! 2.0%! 48! 2.2%	
   0.3	
   1.4%!

Looked at dataset 2979 for eγ : xs not listed!
! ! ! ! ! ! ! !(eγ->ellνν is ~150fb at 3TeV)!

eγ->ellqq at 1.4TeV requested for H->Zγ analysis; will use that!
γγ->qqee very small but need to check xs number and validity of dataset!
          (1980=old; but also more requested for H->ττ that could be used)!

dataset	
  2645	
  

Look at generator-level for γγ->qqee and eγ->ellqq!
Using samples!
that are available !

dataset	
  2979	
  dataset	
  1980	
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(normalised, for shape comparison)!

	
  Look at generator-level versions of event variables !
   used for signal–background separation (for events with !
   2 electrons > 100GeV and separated by Δη>1!
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 eγ-induced bck well-separated from signal!
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	
  Look at generator-level versions of event variables !
   used for signal–background separation (for events with !
   2 electrons > 100GeV and separated by Δη>1!

CLICWS14	
  

(normalised, for shape comparison)!
 eγ-induced bck well-separated from signal!

Separa,ng	
  signal	
  and	
  backgrounds	
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	
  eγ–induced background probably small and  !
    seems to be well-separated from signal!
 waiting for new eγ samples and cross-sections !
    (from H->Zγ analysis)   [or perhaps I could help?]!
      (also γγ samples from H->ττ analysis)!

 if it looks as though eγ will be large, will request  !
    ILD reconstruction (currently SiD request)!
    and put it into the likelihood discriminant!

CLICWS14	
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Background normalised to signal here!
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	
  Look for event variables to characterise signal !
	
  	
  separation between electrons ΔR!
 recoil mass!
 y34 to characterise final state shape!

fairly	
  independent	
  of	
  
decay	
  mode,	
  for	
  visible	
  
decays	
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	
  Can include mjj in likelihood and improve separation  
    … but then H->bb and H->WW look quite different!

all events passing preselection ! Background	
  normalised	
  to	
  signal	
  here	
  
Background	
  is	
  actually	
  ~8	
  x	
  signal	
  here	
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eeH signal qqll background 
surviving xs/fb surviving xs/fb 

All events 24.47 2726.7 
>= 2electron cands, 
E>100GeV 29.2% 7.14 2.1% 58.02 
==2 electron cands, 
E>100GeV 28.3% 6.93 2.1% 56.86 
opposite charge 27.7% 6.79 2.0% 54.41 
DeltaEta>1 26.5% 6.49 1.8% 48.12 
4-jet topology has 2 jets 
matching electron cands 23.3% 5.70 1.4% 39.18 
2 (truth) b-tags 12.5% 3.06 0.2% 6.26 

ie,	
  4590	
  events	
  in	
  1.5	
  ab–1	
  

dataset	
  2031	
   dataset	
  2645	
  

Other backgrounds with two electrons, two jets,  eg top:!
  – low dielectron mass and separation compared to signal!
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