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This PowerPoint template requires basic PowerPoint 
(version 2007 or newer) skills. Below is a list of 
commonly asked questions specific to this template.  
If you are using an older version of PowerPoint some 
template features may not work properly. 
 

Template FAQs 
 

Verifying the quality of your graphics 
Go to the VIEW menu and click on ZOOM to set your 
preferred magnification. This template is at 100% the 
size of the final poster. All text and graphics will be 
printed at 100% their size. To see what your poster will 
look like when printed, set the zoom to 100% and 
evaluate the quality of all your graphics before you 
submit your poster for printing. 
 
 
Modifying the layout 
This template has four different  
column layouts.   Right-click  
your mouse on the background  
and click on LAYOUT to see the 
 layout options.  The columns in  
the provided layouts are fixed and cannot be moved 
but advanced users can modify any layout by going to 
VIEW and then SLIDE MASTER. 
 
 
Importing text and graphics from external sources 
TEXT: Paste or type your text into a pre-existing 
placeholder or drag in a new placeholder from the left 
side of the template. Move it anywhere as needed. 
 
PHOTOS: Drag in a picture placeholder, size it first, 
click in it and insert a photo from the menu. 
 
TABLES: You can copy and paste a table from an 
external document onto this poster template. To adjust 
the way the text fits within the cells of a table that has 
been pasted, right-click on the table, click FORMAT 
SHAPE  then click on TEXT BOX and change the 
INTERNAL MARGIN values to 0.25. 
 
 
Modifying the color scheme 
To change the color scheme of this template go to the 
DESIGN menu and click on COLORS. You can choose 
from the provided color combinations or create your 
own. 

 
 

 

QUICK DESIGN GUIDE 
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This PowerPoint 2007 template produces an A0 size 
professional  poster. You can use it to create your 
research poster and save valuable time placing titles, 
subtitles, text, and graphics.  
 
We provide a series of online tutorials that will guide 
you through the poster design process and answer your 
poster production questions.  
 
To view our template tutorials, go online to 
PosterPresentations.com and click on HELP DESK. 
 
When you are ready to  print your poster, go online to 
PosterPresentations.com. 
 
Need Assistance? Call  us at 1.866.649.3004 
 

Object Placeholders 
 

Using the placeholders 
To add text, click inside a placeholder on the poster 
and type or paste your text.  To move a placeholder, 
click it once (to select it).  Place your cursor on its 
frame, and your cursor will change to this symbol     
Click once and drag it to a new location where you can 
resize it.  
 
Section Header placeholder 
Click and drag this preformatted section header 
placeholder to the poster area to add another section 
header. Use section headers to separate topics or 
concepts within your presentation.  
 
 
 
Text placeholder 
Move this preformatted text placeholder to the poster 
to add a new body of text. 
 
 
 
 
Picture placeholder 
Move this graphic placeholder onto your poster, size it 
first, and then click it to add a picture to the poster. 
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Why	  so	  rare?	  

Boosted	  Decision	  Tree	  (BDT)	  	  
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First	  Evidence	  for	  the	  Rare	  Decay	  	  
	  

Impact	  on	  new	  physics	  

New physics (NP) is easiest to spot where according to the Standard Model (SM) an 
event is not likely to happen. In SM, B0

s,d
 → µ+ µ- decays are so rare because (i) only 

decays through loop diagrams are allowed (flavor-changing neutral-current), and (ii) 
strong helicity suppression. The main SM diagrams contributing to BR(B0

s
 → µ+ µ-) are 

Normaliza?on	  
The observed B0

s,d
 → µ+ µ-  yields are translated into absolute branching ratios by 

normalizing to well known B+
u→ J/ψ K+ and B0

d → K+ π- branching ratios. 
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Why	  LHCb?	  

The LHCb detector is well suited  
for measuring B0

s,d
 → µ+ µ- decays:  

ONE	  OF	  THE	  RAREST	  DECAYS	  EVER	  SEEN	  

The LHCb Collaboration  
Phys. Rev. Lett. 110, 021801 (2013) 

Contributions from NP models to the  
BR(B0

s
 → µ+ µ- ) and BR(B0

d
 → µ+ µ- ) are 

strongly limited by the LHCb results[1]: 

LHCb measures a flavor-averaged and time-integrated branching ratio. For the same 
quantity, precise SM predictions read[2]: 

•  Constraints on new physics models [4]  
Shaded area is excluded by LHCb @ 95% CL. 

The LHCb detector is a single-arm  
forward (2<η<5) spectrometer. 

How	  do	  we	  separate	  the	  signal	  candidates?	  	  

Signal	  distribu?on	  in	  mass	  

After a loose pre-selection, we classify  
the events in two independent variables: 

BDT distribution for signal (black) and 
combinatorial background (blue). 

We obtain the B0
s,d mass central values from the B0

s,d → h+ h- data (where h is a 
kaon or pion). The mass resolutions are determined by combining the results from 
the mass central value fits with the power-law interpolation between µ+ µ- 
resonances: 

•  Abundant bbbar pairs 
 σ(pp → bbbarX) ~ 300 µb at 7 TeV [2] 

•  Di-muon invariant mass (mµ+µ-) 
•  Boosted Decision Tree output (BDT) 

•  BDT combines the separation power of 9 carefully 
chosen topological and kinematic variables. 

•  We train the BDT with simulated B0
s,d

 → µ+ µ- 

events for the signal and bbbar → µ+ µ- X for the 
background. 

•  We use Bs
0èK+π- data to describe the signal 

distribution in BDT. 

We divide the BDT range into 8 bins.  
In each bin, we compare the number  
of observed events to the number of 
expected signal and background events.  

2012 data on (mµ+µ-,BDT) plane. 
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•  Invariant mass 
distribution of 
the selected  
B0

s,d
 → µ+ µ- 

candidates in 
high BDT region 

•  Outstanding muon ID  
performance 
 ε(µ→µ) ~ 97 % (p>10 GeV/c),  
 ε(h→µ) < 1% (p>10 GeV/c).  

•  Efficient trigger on low-pT muons 

•  Excellent mass and  
impact parameter resolution  
 σ(Bs,d→ µ µ ) = ~25 MeV/c2 
 σ(IP) ~25 µm (pT = 2 GeV/c2) 

LHCb observed evidence for a very rare decay of a neutral Bs meson into a pair 
of muons[1]. The probability that the background could produce such an excess 
or larger is mere 5.3x10-4. This corresponds to signal  
significance of 3.5 standard deviations in the  
combined 1.0fb-1 of 2011 (√s=7TeV) and   
1.11fb-1 of 2012 (√s=8TeV) data. 

1Nikhef,	  Na/onal	  Ins/tute	  for	  Subatomic	  Physics,	  Amsterdam,	  The	  Netherlands	  

•  B0
s and B0

d mass 
peaks are 
separated by more 
than three times 
the mass 
resolution  
(Δm ~87MeV/c2). 

•  Single event sensitivity: 
~2.5x10-10 for B0

s
 → µ+ µ-  

~6.5x10-11 for B0
d
 → µ+ µ-  


