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Common Preselection

- Fiducial Requirement:  
Vertex 20cm downstream of the straw veto and 20cm 
upstream of the first state 

- Kinematic requirement: 
Opposite charged tracks, NDoF>25, Chi2/NDoF<5, DOCA<1cm, 
IP<10cm (fully reco) or IP<2.5m (partially reco) 

- Coincidence: two tracks in 340ps 

- Veto Requirements: (Upstream Veto, Straw Veto, RPC in the 
neutrino detector, or Surround Veto Tagger)  



Muon inelastic background

The events where we have we have three markers would be 
background events, so we thought this was a problem, especially 
for the partially reconstructed signal 

- no signal in the Upstream Veto Tagger (UVT) 
- no signal in the Surrounding Bkg Tagger (SBT) 
- no signal in the Straw Veto Tagger (SVT)

Status before the addendum 



Muon inelastic background

- no signal in the Upstream Veto Tagger (UVT) 
- no signal in the Surrounding Bkg Tagger (SBT) 
- no signal in the Straw Veto Tagger (SVT)

We discovered that the incoming muon was not properly 
considered in the veto 

No background events serving the veto and the pre-selection  



Muon combinatorial background

We do not seem to have a large background from V0 

We investigate the background composition before applying veto 
and selection 



Muon combinatorial background

Background from gamma conversion and small opening angle 

signal
background

We are also studying background of electromagnetic interaction 
of muons. So far easy to reject, but we only simulated 2x1015 PoT 



Muon combinatorial background

Assuming factorization of veto of the incoming muon expected 
0.005 bkg events in 5 years



Neutrino Background

Correct neutrino spectrum as input

- Correct use of weights 
   W = (#Generated Events)/#Expected 

- Increased statistics



Neutrino Background

Number of neutrino event interactions (with opposite charged 
reco candidates) normalised to 2x1020 PoT

Estimate of background in the vacuum vessel  
—> See talk by Nat on Friday



Neutrino Background

Number of anti-neutrino event interactions (with opposite 
charged reco candidates) normalised to 2x1020 PoT



Neutrino Background

Neutrinos

Anti-Neutrinos (new)

TP (<2.3)
TP  (<35)



Muon Combinatorial

pm= DT x F 
DT = 340 ps 
F = 7KHz 
pmm= 3x10-12 
Poisson probability of two muons in the same time window  
We will have therefore 4.5x104 pair before selection 
with the selection and veto we estimate 0.01 bkg events



Muon cosmic background

- Main bkg due to scattering of muons in the vicinity of the 
decay volume 

- We assume factorisation between selection and veto (about 
10-2 rejection ) 

- Increased stat by a factor 10 in the low momentum and 
factor 2 in the high momentum



Signal sensitivity

- Variation of the upper limit at 90% CL assuming 10 bkg events 
or 10 and 50% systematics on the expected bkg events 
  
- No mass fit has been performed and no mass shape



Dark Photon 

- Added QCD processes which substantially improves SHiP reach



Cascade Signal Production

- ratio between the charm cross 
section for p,K,pi,n and the 
production for p at 400GeV

- Sum of Rcc per event taking 
into account p, n, K, pi 
- The Peak at Rcc=1 correspond 
to the elastic contribution



Cascade Signal Production



Cascade signal production

- Total increase of charm rate goes up by 61% taking into 
account cascade production 

- However this corresponds to 48% increase in HNL at 1GeV, due 
to the difference in acceptance of the cascade production for 
the different spectrum 

- For Beauty the increase is about 54% in rate 

- The gain is signal is 43% taking into account acceptance at 
2.5GeV for sterile neutrinos



Conclusions

- Background due to muon inelastic scattering is negligible, 
after correctly taking into account the veto on the incoming 
muon 

- We have correct handling of weights in neutrino background 
and more statistics generated 

- Started investigating the sensitivity adding background 

- Studied the cascade production of signal, which is NOT included 
in our sensitivity plots



Backup






