
Basic Manual on the 

ATLAS W path measurement for International Masterclasses 2012 

 

Aims: Fascinate students for data analyses in ATLAS and at the LHC. Introduce basic 
principles of particle identification and event identification. Students should understand the 
concept of signal vs. background; understand how neutrinos can be identified even if they 
are not detectable … 

Task 1: Measure the ratio of the number of positively charged W to the number of 
negatively charged W candidate events. 

Task 2: Identify events as WW candidates. For those, measure the angle between the 
electric charged leptons in transverse plane. 

 

How to do it in general? 

Visual analyses of pre-selected data samples using the MINERVA (2012 Masterclasses edition) event 
display (downloadable at www.cern.ch/kjende/downloads/minerva2012.zip) 

 

Fig. 1 – Event Display MINERVA 

Do not forget to adjust the settings of the event display after its start. Go to the ‘InDet’ card in the 
right window of MINERVA and choose ‘Tracks’ in the drop-down menu of the ‘Track Collections’ 
setting. Otherwise, students won’t be able to do anything at all.  

http://www.cern.ch/kjende/downloads/minerva2012.zip


How to make students used to the data analysis? 

Simply in four steps: 

1. Teach how to use the event display … or better, let them discover how the display works. 
2. Train them to identify particles: 

Make use of the following: 
a) ATLAS animation on particle identification (ID) on 

http://kjende.web.cern.ch/kjende/en/wpath_teilchenid1.htm   
b) Explanations on particle ID with MINERVA on 

http://kjende.web.cern.ch/kjende/en/wpath_teilchenid3.htm  
c) Exercise 1: http://kjende.web.cern.ch/kjende/en/wpath_exercise1.htm  

3. Practical guide how to classify events 
a) Introduce basic ideas of selecting events 
b) Explanations on Event ID with MINERVA on: 

http://kjende.web.cern.ch/kjende/en/wpath_lhcphysics3.htm  
c) Exercise 2: http://kjende.web.cern.ch/kjende/en/wpath_exercise2.htm  

(Here you need the current exercise2 data set – downloadable at 
http://kjende.web.cern.ch/kjende/downloads/exercise2-new.zip) 

 

 

 

 

 

 

 

 

 

 

 

    Fig. 2 – criteria of event selections for the W path measurement 

 
4. Get data to the students:  

a) Go to http://kjende.web.cern.ch/kjende/en/wpath_data2012.php (username: 
‘MC2012’, password: ‘ATLAS.is.great’)Pick the right data sample (labelled from 1A, …, 1T, 
…, 6A, …, 6T) regarding the schedule! 

b) Hand out the tally sheets (to download on 
http://kjende.web.cern.ch/kjende/downloads/tallymarks.pdf ) 

c) Ready you are! 
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How to discuss results locally? 

1. Students should enter their results of the measurements on 
http://www.editgrid.com/user/masterclass/Analysis_2012 in the CORRECT TAB 

 

                   Fig. 3 – view of the spread sheet for combining results 

2. On this website you also discuss your venue’s results on YOUR PARTICULAR TAB. Compare 
these results with the ATLAS measurement. Pay attention to the uncertainties. 

3. Go to http://kjende.web.cern.ch/kjende/en/wpath_auswertung.htm and choose your 
institute from the right side inside the drop down menu. You will be directed to the 
histogram website of your venue. Discuss the histogram (what is a histogram, how can you 
build this histogram from your data, why is it important to use histograms, why do we use 
this specific one in our analysis, what can you learn from its interpretation, why is the shape 
like that, what can you do to do better …) 

 
                            Fig. 4 – View of the histogram website 

http://www.editgrid.com/user/masterclass/Analysis_2012
http://kjende.web.cern.ch/kjende/en/wpath_auswertung.htm


Frequntly Asked Questions (FAQ) 

 

 "I am looking through the W path in the ATLAS  Masterclass exercice session  for 2012 
and do not find  the part which was there  last year   and where the quark-gluon versus  
gluon - gluon interactions were compared,  where the 1.4 ratio of W+/W- production was 
obtained for the quark-gluon interactions, and the proton structure was  understood." 

It is correct that this part has been removed in favour for the Higgs part that should now be 
discussed in more detail as we think this is at the moment more important. Furthermore we 
understood after thorough investigations that one cannot get to the proton structure by this idea 
since the two up quarks do not have the same pdf's. This leads to a ratio of #(W+)/#(W-) that is 
different from 2. The basic idea is ok but the real physics does not work like we expected it :) To 
make a long story short: No further calculation anymore to obtain the 2:1 ratio but more discussion 
on the Higgs part instead. 
 

 
"I am wondering  whether it is necessary to  install again  everything ( ATLANTIS, 
MINERVA, HYPATHIA..) , or is it enough to get the  20 x 50 of data samples  we are to 
analyse again, and get the updated text   only?" 

 
The modified W-path exercise 2012 requires the new version of MINERVA. It can be downloaded at 
www.cern.ch/kjende/downloads/minerva2012.zip. Additionally, the data sampe was replaced as 
well. Find the ones to be analyzed by your institute at www.cern.ch/kjende/fr/wpath_data2012.php 
(username: 'MC2012', password: 'ATLAS.is.great'). To obtain and provide students with the updated 
websites are of serious need! Otherwise everybody will get lost. 

 
 
"In any case, the muon tracks are visible, but without "hits". Someone here suggests that 
it is maybe  to simplify the exercises (!). Is it the case ? I guess not since muon hits are 
visible in events of the Exercise2_Z" 

 
Both ATLAS measurements, namely the W and Z measurement, were faced with two serious  
problems : 
1. file size of the overall data sample  
2. Muon terror, how I would call it, that made a visual analysis like it should be done by the students 
nearly impossible. 
Luckily we were able to handle those challenges by keeping information about calorimeter towers, 
'Tracks' (InDet TrackCollection setting), StacoTrackParticles (Track) and ConvertedMBoySegments 
(Segment) from the MuonDetand Object information about Jets and ETMis  … in all XML event files 
only. Everything else have been deleted. So in the W measurement it works like that: as soon as you 
see tracks in the muon detector your event contains a muon. You can then trace back to the collision 
point and see if there are connected tracks in the inner detector and calorimeter entries as well. 
Afterwards you can check whether or not your muon fulfils the requirements of your data analysis. 
That was a last minute change needed to get all data on one DVD. We haven’t well communicated 
that.   

http://www.cern.ch/kjende/downloads/minerva2012.zip
http://www.cern.ch/kjende/fr/wpath_data2012.php


“My students have identified way too much WW candidate events. What shall I do?” 
 
Recommendation: After few tests with the new W path data set it turned out that students even 
classify events as WW candidates that do not fulfil all selection criteria. That is why we recommend 
to check those chosen events after the measurement again (otherwise it will destroy our idea of 
combination of results and will in the same way show that checks are necessary). The tutors should 
help students in understanding the selection criteria. It is therefore useful to get a nice overview. 
You can at some point make use of figure 2 on page 2 of this document in an appropriate way or 
make your own one. After the W event decision students still need to determine the electric charge 
of one of the leptons and after selecting an event as WW event students need to measure the angle 
between the electric charged leptons in the transverse plane (hold down the "p" key and click on 
both tracks). 
 


