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The LHCb experiment

!2

https://cds.cern.ch/record/1708847

• LHCb is located at the IP8 of LHC, ~100m underground in the Geneva area
• One of the four big LHC experiments (>1200 members), it’s primarily devoted to b and c 

physics 
• Main research topics concern CKM parameters, CP violation, rare decays: search for New 

Physics via precision measurements → high discovery potential
• LHC Run 2 at √s =13 TeV ended in 2018, now upgrade phase towards Run 3 (2021)

https://cds.cern.ch/record/1708847


Marco Santimaria /22EPS-HEP - 12/07/19

LHCb on web & social media
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http://lhcb-public.web.cern.ch/lhcb-public/

facebook.com/LHCbExperiment

twitter.com/LHCbExperiment

instagram.com/LHCbExperiment

NEW: weekly videos on upgrade 
activities in the cavern 

~13.5k likes

~25k followers

~6.3k followers

youtube.com/LHCbExperiment

LHCb public webpage with recent results

Recent articles on pentaquarks and CPV in charm reached 45k and 100k views!

Online magazine with articles written by academics. 
Republished on other platforms → large reach

http://lhcb-public.web.cern.ch/lhcb-public/
http://facebook.com/LHCbExperiment
http://twitter.com/LHCbExperiment
http://instagram.com/LHCbExperiment
https://www.youtube.com/channel/UC5pvSVqmWSyVa_gHD8fvJsg
https://theconversation.com/exotic-particles-containing-five-quarks-discovered-at-the-large-hadron-collider-114211
https://theconversation.com/cern-study-sheds-light-on-one-of-physics-biggest-mysteries-why-theres-more-matter-than-antimatter-113947
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Photos from the upgrade
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https://cds.cern.ch/record/2302374 https://cds.cern.ch/record/2664769

https://cds.cern.ch/record/2650174 https://cds.cern.ch/record/2653148

https://cds.cern.ch/record/2302374
https://cds.cern.ch/record/2664769
https://cds.cern.ch/record/2650174
https://cds.cern.ch/record/2653148
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LHCb on web & social media
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Virtual tours
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Walk around the cavern with Google StreetView
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Interactive event display
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lbevent.cern.ch/EventDisplay

3D view of live events (or history mode)
Rotate the camera, change colours and download the event

https://lbevent.cern.ch/EventDisplay/index.html
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Masterclasses 
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A full-immersion day on data analysis for high school students

• Carried out in nearby universities / research centres all over the world

• Measurements on real LHCb data

• International video conference to discuss the results
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LHC experiments active in the International Masterclass

How do we perform?
• This year numbers were in line with previous 

years; our Masterclass is very popular

• Continuous requests to update the exercise but 
lack of person-power is critical

• This year we will have one summer student!

• Quiz has been re-introduced to the schedule 
due to popular demand; not updated questions
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LHC experiments active in the International Masterclass

How do we perform?
• This year numbers were in line with previous 

years; our Masterclass is very popular

• Continuous requests to update the exercise but 
lack of person-power is critical

• This year we will have one summer student!

• Quiz has been re-introduced to the schedule 
due to popular demand; not updated questions

A lot of masterclasses from LHCb!
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The analysis is divided into 3 main steps:

1. Interactive search for interesting events

2. Invariant mass fit and decay time measurement 

3. Systematic study

LHCb masterclass websiteThe LHCb masterclass

Exercise: “Measurement of the D0 lifetime”

• Analysis code (based on ROOT) is compatible with Windows, Linux and OSX.     
(NEW: CERN virtual machines are also available)

• Groups of 2-3 students work on different bunches of data

• Detailed instructions and a video tutorial can be found on the website

http://lhcb-public.web.cern.ch/lhcb-public/en/LHCb-outreach/masterclasses/en/index.html
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1. Interactive search of D0 tracks (K- and π+)
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Rotate the view and zoom in 
to find the D0 decay vertex 
among the background
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1. Build the mass histogram
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Save the interesting events and fill 
the Kπ invariant mass histogram
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Event selection

Signal vs combinatorial: 
introducing statistics
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The 2nd part of the exercise starts 
with a larger dataset
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2. Measure the D0 lifetime
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1. play with selection cuts 2. mass fit & plots 3. decay time fit 4. save the result
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3. Systematic study
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Lifetime fit example

Repeat the fit while lowering Impact 
Parameter cut and plot the trend

Jonas Rademacker                 Good Times                     LHCb Masterclass 2013

What you found
• It’s tricky. There is background, and there are D 

mesons that don’t come from the primary vertex
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Jonas Rademacker                 Good Times                     LHCb Masterclass 2013

What you found
• It’s tricky. There is background, and there are D 

mesons that don’t come from the primary vertex
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Separating the two production mechanisms 
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4. Discussion!
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After the exercise, 
Video conference 
among participants 
and CERN

/23L. PESCATORE - ICHEP �9

MASTERCLASSES: Result discussion  

Video conference :

• Ice breaking (5-10 min)

• Result discussions. (20 min) 

➡ Includes live merging of 
histograms from all institutes!!!

• Questions (30 min) :  

➡ Correspondent from the Pit! 

• Quiz if time is left

Questions: 

✓ About physics: “Will we ever discover the smallest particle”

✓ About CERN: “How many people work at CERN”

✓ About future plans: “What is going to happen after LHC”

✓ About life at CERN and as a researcher: “What do you do in a normal work day”

✓ About how to become a researcher

• Histograms of selected events are merged live

• Results are compared with discussions on the analysis strategy

• Final quiz

Live from the LHCb detector with Q&A
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Masterclasses / photos
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Masterclasses / photos
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Masterclasses / TV news

!17



Marco Santimaria /22EPS-HEP - 12/07/19

Exhibition at Point 8 / overview
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• Shown to visitors entering the LHCb pit, providing informations in english and french
• The LHCb site is included in the CERN tours

Full VErtex LOcator detector!
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Exhibition at Point 8 / stands
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Stands with detector modules Posters and panels
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Exhibition at Point 8 / the LHCb construction
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• Short term: add upgrade detectors and recent results (for CERN Open Days)
• Long term: complete overhaul + cinema room in the old control room (2021)

• Exhibition upgrade:
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Exhibition at Point 8 / entrance
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LHCb painting with 1:1 scale
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Conclusions
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• The outreach is an integral part of the LHCb experiment

• Many people committed in different fronts: presence on social media, masterclasses and 
visits for the general public

• The masterclass exercise may be considered hard but undoubtably a success: a challenge 
to stimulate curiosity!


