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Alma 9 Validation
- Seeing slight differences between new and old 

tracking in charge misid 

- Efficiencies look nice for both old and new tracking 

- Looked at the q/p distribution to see whether can get 

to bottom of the differences in charge 

misidentification

- First looked at this zoomed in on area where most 

events are distributed 

- We know lots of charge misid occur at high 

momentum 
- Have more bins in this region to look at how q/p is 

distributed 
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Alma 9 Validation
- At point where charge is correctly identified 

- Ratio of new to old events ~ 1 
- At very high momentum there is a larger 

number of events in the new tracking sample 
than the old tracking sample 

- As the momentum decrease on the ‘charge mis 
id side’ there continues to be more events in 
the new tracking sample than in the old 
tracking sample 

- Preparing slides that are an overview of work 
I’ve done on the validation 

- Useful for documentation/reference and 
thesis
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ALPtrino
- Making progress looking at the background 
- Currently looks as if we may get > 5 sigma of 

significance when using 3 regions (PS, Calo and 
Magnet) 

- Using Asimov Data to estimate
- Lead shield region is yet to be included 
- John is working on adapting ATLAS unfolding code 

to ALPtrino analysis 
- Background studies ongoing 

- Waiting for 2024 ntuples with new tracking 
- I’m working on neutral hadron and geometric 

muon backgrounds 
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Presented by Oscar (UoM) 
ALPtrino Meeting 25/02/25 

https://indico.cern.ch/event/1518737/contributions/6390953/attachments/3020872/5329638/ElecNu250225.pdf


Alptrino : Neutral Hadron Background
- Idea is :

- Most generated particles have conversion to electron/positron 
pair 

- Near veto/timing scintillator 
- Not background as muon would have to interact here 

- If muons create neutral hadrons 
- Won’t interact 
- Background to the analysis 

- Expect this to be negligible 
- Method here:

- Study this using muon simulations 
- Have some  large FLUKA muon samples

- Also have some particle gun samples for neutral hadrons
- Originally come from FLUKA muon samples 
- Used to specify type of neutral hadrons in Elec. 

Muon Nu analysis 
- Eli made some specific muon samples for studying neutral 

hadrons at cern 
- Currently waiting on these to be in a form that can be fed 

through calypso 
- Apply baseline cuts to samples 
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ALPtrino: Geometric Muon Background 
- Background can occur from muons coming into FASER at 

an angle, missing both veto detectors 

- Looking at a data driven method (i.e. ABCD) to study this 

- Several MC files 
- Underestimation of this type of background 

- Has low stats 

- Lottie used ABCD method for geom. Muons in ALP 

analysis 
- Use a similar methodology but build upon and improve this 
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Lottie’s Method for ALPs Geom. Muon Bkg 
(taken from her thesis)



Summary 
- Wrapping up validation tracking studies 

- Charge misid - appears to occur more in new tracking
- Efficiencies and residuals look good 

- When comparing old tracking and new 
tracking this are near identical 

- Currently putting all this working together in some 
slides

- ALPtrino 
- NH background 

- Hopefully get Eli’s samples very soon and can 
run over them 

- Larger stats than we currently have 
- Geom Background

- Develop the ABCD method we will use for 
this and add to the RDF code

- Apply to data when we are ready 
- Other bits and bobs:

- Regular run manager shifts aiming for ~ 1 month 
- Visited FASER earlier in the week 
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Visit to FASER 
on Wednesday 
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