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LHCh on the web

Very active on the web!
Public home page: info about the detector, CERN and news.

lhcb-public.web.cern.ch

L

Twitter

Facebook

twitter.com/LHCbExperiment/

~23.6k followers facebook.com/LHCbExperiment ' O‘ '

~12k likes and ~12k followers

Instagram

- On average weekly news about events and new results . ,
| ] instagram.com/lhcbexperiment/

i reported in a style for a general audience. ,

~2.5k followers
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http://lhcb-public.web.cern.ch/lhcb-public/

LHCh on the web

13 September 2017: First test of lepton universality using charmed-beauty
meson decays.

Measurement of R(J/y): the ratio of branching fractions between B *—1/wt v, and B.H -1/ m
wutv, using Tt ptv, v; decays. g
‘ollowing Followers Likes ( Follow )

[R(O/w) = 0.71£0.17£0.18] ‘ ‘lmtagnnm ) Search m Sign Up 6 287K 11

Tweets & replies  Media New to Twitter?
Today, at the open b Experiment @LHCbExperiment - Jun 12 . Signup nowto get your own
B'orB {( ord St.andard M0d>e| Cord } D _LHCCilf the LHC:’)‘_.(:;:I E??QZE‘JZL <o LG SUIGE, o0 i
or _ " Limporo|  measurement of th m
< b - - - C 2
v Bct—)/yrtvy and E Incbexperiment HEZEN
S——v result that was repc . You may also like - refresn
the Standard Model 45 posts 2,623 followers 60 following .
H H H ALICE Experiment
Possible new physics scenarios about 3 standard di GALICEsxperiment
cord . > Cord beauty mesons incl LHCb Experiment at CERN LHCb is one of the biggest experiments of the Large e
" = . . o . ‘CMS Experiment CERN
b - ey - S Hadron Collider (LHC) at CERN. It is designed to explore what happened just after ‘Z @CMsexperiment

This result must be
tests of so-called "I
from the fact that il

the Big Bang.
lhch-public.web.cern.ch

ATLAS Experiment &
AAs @ATLASexperiment

Charged Higgs H\:"-LLL/——H Toru

——

cord " Lm0 Cord muons (p), interact o CERNG
b AR . 3 language, have the
\\ between various lej -"N'-‘_ Formilab®
\ when performing c:
Torp® N, is much heavier the
- for the ratio R(J/y) Lausanne trends
and 0.28. :“f“:“"“
87.2K Tweets
b Experiment #BRASUI
A programme of meas 1 e O » 269K Tweets
BaBar hadronic tag i leptons in the ﬁnal sta e
PRD 88 (2013) 072012 i ——tt Belle collaborations. T
033220024 0.018 i R(D*), the ratio of bra
Belle hadronic tag '
e p—— B0-0"u"y,, s the
Belle SL tag by a quark accompany LHCDb Experiment at CERN o
0302200302 0011 visible in the image at 25 May at 13:55 - §
Belle 1-prong : diagram as for examp ' T
PRL 118 (2017) 21180 . * i / . . . . -
tv A B R(D) and R()/y) ratic | i Long life(time) of the exceptionally charmed particle =cc++
— LHCb muonic i ] The R(J/y) measurem il S 1 i i
oss6+007s0m0. i T leptons invisible in the ] O http://Incb-public.web.cern.ch/Ihcb-public/Welcome.html...
LHCb 3-prong i leptons, are observed M ]
Gasseoole00s L i perfectly identified as LU | ! T
LHCb average i :-'lstthe tke:; agf":!mtf I | Preliminary LHCB-PUBLIC.WEB.CERN.CH
0306 + 0,016 + 0.022 e eptons to be distingui i
Fajfer et ol (SM) ‘ ? 9 . +-Dus LHCb - Large Hadron Collider beauty
PRD 85 (2012) 094025 M The left hand side ima . - :
0.252= 0.003 % as presented in the 6 experiment
e different experiments ‘ ' Last year the LHCb Collaboration announced
0.1 0.2 03 04 Belle) colliders, using gh VB ) . .
R(D¥*) values systematically avove tne sm preaicuon. 1ne vaiue or k/y), the observation of an exceptlonally charmed
0.71+0.17+0.18, reported today and presented in the lower part of the i . = B :
image, is also lying above the SM prediction. (Note the different 05 1 15 partlde' the _CC++baryon' This contains two...
LHCb R(IAp) horizontal scale.) Decay tim

= == e —_— ———————— e []2) Like (J comment @ Share

- On average weekly news about events and new results

i
@O Brice Maurin, Sebastian Schulte and 81 others

|
|‘ . 1
1{ reported in a style for a general audience.

— — = =S ————

18 shares

e Write a comment... @ @
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http://lhcb-public.web.cern.ch/lhcb-public/

|Ibevent.cern.ch/EventDisplay/index.html

Event 158826354
Run 206854
Sat, 28 Apr 2018 21:48:17

SHOWS EVENTS IN REAL TIME!

Very interactive: possibility to change colours, rotate with mouse,
change visualisation parameters and download the event.

Different particles shown with different colours!


https://lbevent.cern.ch/EventDisplay/index.html

Virtual visits

The cavern is on Google StreetView and

we have two cameras in control room for virtual visits.

9 google.ch ¢

Best Snowshoeing Mattermost Wikipedia Banks v News v  Popular v Facebook Google LHCb Main LHCbPortal PDG LHCb v EPFL v WebSite

o + . ¢
< LHCb Experiment 0] I LHCb Experiment

Intérieur — févr. 2011




MASTERCLASSES

Discovery of Particle Physics for 15 to 19 year old

. ‘J“ students
\’ ‘ ( ‘. Get an insight into topics and methods of basic
INTERNATIONAL research and the fundamentals on matters and forces...
MASTE Rc LASSES 2018 : 10 LHCb events, 34 institutes, 13 countries!

hands on particle physics LHCb Masterclass Page

The Masterclass day:
e Students go to a nearby University or research centre
 Perform measurements on real data gathered by particle physics experiments

e Participate in an international video conference for discussion of results
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http://lhcb-public.web.cern.ch/lhcb-public/en/LHCb-outreach/masterclasses/en/index.html

MASTERCLASSES: Find D? mesons

* Projections:

EARAEN

* Close-up: | H | v

Find vertices
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MASTERCLASSES: D mass peak

My histogram hist
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MASTERCLASSES: Measure DY lifetime

Fit to the Kt
Invariant mass
to remove
background and
lifetime fit.

Play with
DO |ifetime

800

'\ LHCb Masterclass : DO lifetime analysis

Browser Eve IEIIO Edit View Options Tools

Help

Tools | Invariant Mass Distribution [x) | Lifetime it ||
— Variable ranges
25 200
R i I | P —
.................. - 2 [ Total: 53948
DO TAU - [_0.,5 [_10,15 w - Background: 29034
IR 2] ..... ;ll S 800 [~ Signal: 24914
g [ Mean: 1866.6:0.1
oop: [ og 154 g
2 @
.................. 3
i=)
~ Analysis tools
Plot DO mass
Fit mass distribution
- Background subtraction v
Sig range: [ 1845.0 2J[ 18650 2] ol N
..... 1820 1840 1860
Plot distributions | 1]
~Time Fit
Fit signal decay time | 5
Fit Result Fit Error 5
| 04720 0.0043 : E
2
—Save results ,g
| Trend vs. max IP | 2
]
Save result of fit ;J
Plottrend | Clear Trend =
Save Canvas
Read Instructions

—
o Background
« Signal

D° Candidate Fraction

A R B . . . .
1880 1900 15
D’ Invariant Mass (MeV/c?) D° P, (GeV/c?)

— ) 5 ‘o'k' i v v T v y T
= Background g 3 = Background .-";3‘:%
= C - Signal £ F e Ty,
) & o ° ’
g 10_2 E_ m. can s N%u
=l .0 ® %
§ - “~ 0 % ﬂ + é )
c N 4 & ﬂ t
o q0° E %W’

i

it SOOA

Iog‘o(D° IP)

Reset Exercise Exit

Can change IP cut to study systematics!
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MASTERCLASSES: Measure DY lifetime

. [ NeNs) ‘ ~\ LHCb Masterclass : DO lifetime analysis
Browser Eve File Edit View Options Tools Help
Flt tO the KJ—C Tools | Invariant Mass Distribution [x) | Lifetime fit 4]

— Variable ranges

mvariant mass corr.  [TEA Y

.................. = 1000 Ll v v v 1 M M o T v 1 v M v 1 v M T M v v M
—_— E [ Total: 53948 ] % = Background

to remove o, [TEHTEY | S sl S b E £ . signal
e 2 [ Mean: 1866.6:0.1 ] 8

background and = =r CEHTE || 5

. . o Wb oo °°
lifetime fit. s o —— °
Fit mass distribution

ubtraction

[T5550 8550 8

0 1 M M M 1 L M M 1 N M M 1 M M M
. 5 1820 1840 1860 1880 1900 15 20
D’ Invariant Mass (MeV/c?) D° P, (GeV/c?)
h Plot distributions
"
Time Fit -
Fit signal decay time | 5 — . 5 v . . . . . —
: 10 1 k_ T T _!
EREs ERETor B - Background 3 - Background 4
[ 0.4720 | 00043 | |/ :Lé 0 :._3 3 ) 9 & ::*'&;_&m 3
2 2 i : S'gnal .:P n°JF no owo“’*ﬂ% ]
—Save results 3 8 102 @ o ® o
| Trend vs. max IP =] - 2 E- p &° s A '5
8 § F R Whiat % 3
Save result of fit °0 - B : i ﬁ + H’ ]
Plottrend | Clear Trend = e 10 %

1

Play with
DO lifetime ' =

Save Canvas

Iog‘o(D" IP)

Read Instructions Reset Exercise Exit

Can change IP cut to study systematics!
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MASTERCLASSES: Measure DY lifetime

~\ LHCbMasterclass : DO lifetime analysis

 Help

Fit to the Kt e

Invariant mass < o . ————————
to remove | | |

5 g g 0.55 N T v ' 1 v v v I -
background and I N ;
. . S E = 7
lifetime fit. P IR o 7
Fit mass distribution °° - -
Backgruund subkrackon § - pDRRRRRRRRRRIRLINIIE -
sig range [ 18450 £4[ 18550 5 i - 1] -
..... —!— I 0.45}— } §§ -
Time Fit , : } }}} bebbbb —
— ;n slig'nal dacar: :nele | g *§ .
[ 04720 | 00043 | | E 04 -_ PDG Value —-
W Trecc ve. wex ¢ | % - i
Ploltr:::o nlwn:lre:Trend °: 0.35 B N N a 1 2 M M | M M M 7
T4 2 0 . 2
Iogw(D IP [mm])

Play with e : : ——

DO lifetime e —
Read Instructions Reset Exercise Exit

Can change IP cut to study systematics!
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MASTERCLASSES: Result discussion

Video conference :
e Ice breaking (5-10 min)
e Result discussions. (20 min)

= [ncludes live merging of
histograms from all institutes!!!

e Questions (30 min) :

= Correspondent from the Pit!

e Quiz if time 1s left

Questions:

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

v About CERN: “How many people work at CERN”
v About future plans: “What is going to happen after LHC”
v About life at CERN and as a researcher: “What do you do in a normal work day”

v About how to become a researcher

L. PESCATORE - ICHEP 9/23



VidyoDesktop™ - Masterclasses_2018_VC2@vidyoportal.cern.ch

Paris

Q
Orsay OOCERN

Genova

Rio de Janeiro
e

2000 km stepmap.de
[
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EXHIBITION

An exhibition 1s always in development at point 8

e Part of sub-detectors on display: RICH, Calo, Muon and a full spare of the VeLo
e Large posters covering important topics for LHCb:
v search for new physics (rare decays)

v different properties of matter and antimatter (CP violation)

|, [ T ———
| —

1
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EXHIBITION

An exhibition 1s always in development at point 8
e Part of sub-detectors on display: RICH, Calo, Muon and a full spare of the VeLLo
e Large posters covering important topics for LHCb:
v search for new physics (rare decays)

v different properties of matter and antimatter (CP violation)

, " Different properties of matter and antimatter
Search for new physics o FEW CP violation
Rare decays - |
Différentes propriétés de la matiere et

Recherche d’une nouvelle physique
de P’antimatiére, Violation CP

Désintégrations rares

: Gﬁ 1
All reconstructed tracks
l ' C = omm o e—— ———
14 mm

Only well reconstructed tracks with p, > 500 MeV

Rare decays: Bs— pup CPV: Bs—Kn

L. PESCATORE - ICHEP 12/23



EXHIBITION

An exhibition 1s always in development at point 8
e Part of sub-detectors on display: RICH, Calo, Muon and a full spare of the VeLo
e Large posters covering important topics for LHCb:
v search for new physics (rare decays)

v different properties of matter and antimatter (CP violation)

Pentaguarks

Tetraquarks

Ty’
X % Do i8R P'(4450) P.(4380
B __,#fujl{nf K+ Z (4430) /\b J/gp K caPz i ) °§P= e
Z (4430) JP=1" o

baryons qqq
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VIDEOS

One video is already available LHCDb - The Beauty experiment (2011) 14 min long:
* Intro to LHCb and report of the LHC first collisions
* On Youtube : www.voutube.com/watch?v=rsmBMuTFdkA OO

e Shown to visitors at the Pit

ATLAS ALICE CMS LHCH

. PESCATORE - ICHEP 13/23


https://www.youtube.com/watch?v=rsmBMuTFdkA

VIDEOS

A second video (20 min) 1s being finalised covering the Bs—pu discovery!

From the basic ideas to the event
selection to the publication.
Including the healthy competition with CMS.

A “strange
beauty”
discovery.

L. PESCATORE - ICHEP 14 /23



VIDEOS

A second video (20 min) 1s being finalised covering the Bs—pu discovery!

L. PESCATORE -

O

B.

ICHEP

A “strange
beauty”
discovery.

From the basic ideas to the event
selection to the publication.
Including the healthy competition with CMS.

3 June 2015

P LH' ~




VIDEOS

A second video (20 min) 1s being finalised covering the Bs—pu discovery!

. - - - From the basic ideas to the event
: i selection to the publication.
Including the healthy competition with CMS.

Event 146539692
Run 174933
Sat, 21 May 2016 05:45:41

PP
collision point

A “strange
beauty”
discovery.
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VIDEOS

A second video (20 min) 1s being finalised covering the Bs—pu discovery!

|

L. PESCATORE - ICHEP

A “strange
beauty”
discovery.

From the basic ideas to the event
selection to the publication.
Including the healthy competition with CMS.

Conclusionsg (1)

. w.mtedlodayanupda!!dl 'S on B+ mbinin,
nalysi By,

. We observe the Bohspty- i
o YT decay with 5 branching fraction compatible with

0 L
B(B; - ptp~) = 2.8+ 0.6) x 10-9

. 'l:his is the first single experiment Observation with a statistica
significance of 7.80 =

* No evidence for the B9 p+y- decay is found, stringent constrai
approaching the SM prediction.

B(B® = pty) <34-107 @ 95% 1

14 /23



VIDEOS

A second video (20 min) 1s being finalised covering the Bs—pu discovery!

From the basic i1deas to the event
selection to the publication.
Including the healthy competition with CMS.

https://arxiv.org/abs/1411.4413
CN!S and' LI-!CQ (LHC'rur) I)'

¥ 16 . P S IR SRR R -

% —4— Data 3

< 4 — Signal and background -

g - % 5

- B = ' N

Y - = + = Combinatorial background __

g ----- Semi-eponic background

- I — — Peaking background —

A 1 ] -

O strange ¢ .

“ r

n :

beauty ‘ -

@ discovery. ey ‘
Bg ? 5000 5200 5400 5600 5800

m,.,- [MeV/c?)
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STREET ART

LHCb 1s aligned with the entrance road at P8. The gate it’s placed exactly above VeLo!

— Will paint a 1/1 sized LHCDb on the road.

L. PESCATORE - ICHEP









LASER SCANS

Laser scans of the cavern: 3mm (@ 10m point spacing/resolution

* Initial motivation: 3D CAD model for scientific heritage

* Received funding from EPS Outreach Group

* Scans done on September 2017

* Can be used for Virtual Reality!

L. PESCATORE - ICHEP 16/23
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~ CONCLUSIONS
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_ |LHCD is committed to bring science to a wider audience -
%, °*A range of projects are in development at P8 ot
- *Keep attention on the web is important :

- «Masterclasses were a success!
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CONCLUSIONS
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. LHCD is committed to bring science to a wider audience

%, *A range of projects are in development at P8 =
| *Keep attention on the web is important :
 Mlasterclasses were a success!

Thanks for your attentlon'
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MASTERCLASSES: Measurement of D? meson lifetime

1. Build mass histogram and identify signal

Using the event display to search for displaced vertices " N

Teachers gather
histograms
between students

File with30 | AN Looks for : Plot DO mass

D’ _Kn

: displaced vertices | . histogram
candidates

2. Measure the D° lifetime
Fitting the lifetime and improving S/N ratio by cutting on the D° Impact

parameter

= ”‘;Z{”h | M Identify Signal N Fit mass Study the effect
region ' and lifetime of various cuts

candidates
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