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DESIGN GUIDE  
 

This PowerPoint 2007 template produces an A0 

presentation 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 1.510.649.3001 

 
 

QUICK START 
 

Zoom in and out 
 As you work on your poster zoom in and out to 

the level that is more comfortable to you. Go 

to VIEW > ZOOM. 

 

Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of 

the authors, and the affiliated institutions. You can type or 

paste text into the provided boxes. The template will 

automatically adjust the size of your text to fit the title box. 

You can manually override this feature and change the size of 

your text.  

 

TIP: The font size of your title should be bigger than your 

name(s) and institution name(s). 

 

 

 

 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You can 

insert a logo by dragging and dropping it from your desktop, 

copy and paste or by going to INSERT > PICTURES. Logos 

taken from web sites are likely to be low quality when 

printed. Zoom it at 100% to see what the logo will look like 

on the final poster and make any necessary adjustments.   

 

TIP: See if your school’s logo is available on our free poster 

templates page. 

 

Photographs / Graphics 
You can add images by dragging and dropping from your 

desktop, copy and paste, or by going to INSERT > PICTURES. 

Resize images proportionally by holding down the SHIFT key 

and dragging one of the corner handles. For a professional-

looking poster, do not distort your images by enlarging them 

disproportionally. 

 

 

 

 

 

 

 

 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If 

they look good they will print well.  
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QUICK START (cont. )  
 

How to change the template color theme 
You can easily change the color theme of your poster by going 

to the DESIGN menu, click on COLORS, and choose the color 

theme of your choice. You can also create your own color 

theme. 

 

 

 

 

 

 

 

You can also manually change the color of your background by 

going to VIEW > SLIDE MASTER.  After you finish working on 

the master be sure to go to VIEW > NORMAL to continue 

working on your poster. 

 

How to add Text 
The template comes with a number of pre-

formatted placeholders for headers and 

text blocks. You can add more blocks by 

copying and pasting the existing ones or by 

adding a text box from the HOME menu.  

 

 Text size 
Adjust the size of your text based on how much content you 

have to present.  

The default template text offers a good starting point. Follow 

the conference requirements. 

 

How to add Tables 
To add a table from scratch go to the INSERT menu 

and click on TABLE. A drop-down box will help you 

select rows and columns.  

You can also copy and a paste a table from Word or another 

PowerPoint document. A pasted table may need to be re-

formatted by RIGHT-CLICK > FORMAT SHAPE, TEXT BOX, 

Margins. 

 

Graphs / Charts 
You can simply copy and paste charts and graphs from Excel 

or Word. Some reformatting may be required depending on 

how the original document has been created. 

 

How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to 

see the column options available for this template. The 

poster columns can also be customized on the Master. VIEW > 

MASTER. 

 

How to remove the info bars 
If you are working in PowerPoint for Windows and have 

finished your poster, save as PDF and the bars will not be 

included. You can also delete them by going to VIEW > 

MASTER. On the Mac adjust the Page-Setup to match the 

Page-Setup in PowerPoint before you create a PDF. You can 

also delete them from the Slide Master. 

 

Save your work 
Save your template as a PowerPoint document. For printing, 

save as PowerPoint or “Print-quality” PDF. 

 

Print your poster 
When you are ready to have your poster printed go online to 

PosterPresentations.com and click on the “Order Your Poster” 

button. Choose the poster type the best suits your needs and 

submit your order. If you submit a PowerPoint document you 

will be receiving a PDF proof for your approval prior to 

printing. If your order is placed and paid for before noon, 

Pacific, Monday through Friday, your order will ship out that 

same day. Next day, Second day, Third day, and Free Ground 

services are offered. Go to PosterPresentations.com for more 

information. 
 

Student discounts are available on our Facebook page. 

Go to PosterPresentations.com and click on the FB icon.  
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First measurement of the WZ production cross section at  
𝒔 = 13 TeV using a dataset corresponding to an 

integrated luminosity of 2.3 fb-1. 

 

The measurement is performed in the leptonic decay 
modes WZ→ ℓ𝜈ℓ′ℓ′, where ℓ, ℓ′ = 𝑒, 𝜇. 

 

Primary modes of production: 

INTRODUCTION 

BACKGROUND ESTIMATION 

SELECTION 
Fiducial region (selected at generator level): 

• 𝑝T
ℓZ1 > 20 GeV, 𝑝𝑇

ℓZ2 > 10 GeV. 

• 𝑝T
ℓW > 20 GeV. 

• All leptons |𝜂| < 2.5. 

• 60 < 𝑚Z < 120 GeV. 

 

Final event selection: 

• Exactly 3 isolated leptons. 

• 76 < 𝑚Z < 106 GeV. 

• 𝑚ℓℓ > 4 GeV (all ℓℓ combinations). 

• 𝐸T
miss > 30 GeV. 

• 𝑚3ℓ > 100 GeV. 

• Veto on events with b-tagged jets. 

 

 UNCERTAINTIES 
Signal and prompt backgrounds: 

• Theoretical uncertainty on normalization: QCD scales and PDF variations. 

• For ZZ, used statistical uncertainty from CMS measurement. 

• Jet energy scale, b-tagging, trigger and lepton efficiencies… 

Non-prompt backgrounds: 

• 30%, covering differences between the estimated and measured number 
of events in tt  and Drell-Yan control regions. 

 

RESULTS 

Theoretical prediction 

• Fiducial: 

σfid pp→WZ→ℓνℓ
′
ℓ
′
 = 274 −10

+11
 fb 

 

• Inclusive: 

σ pp→WZ  = 42.7 −0.8
+1.6 pb 

 

Measurement 

• Fiducial: 

σfid pp→WZ→ℓνℓ
′
ℓ
′
 = 266 ± 22 stat  −22

+21 syst  ± 9 lumi  fb 

 

• Inclusive: 

σ pp→WZ  = 41.0 ±3.4 stat  −3.4
+3.3 syst  ± 0.4 (theo) ± 1.4 lumi  pb 

 

 

on behalf of the CMS collaboration 

Ignacio Suárez Andrés 

WZ production cross section at 13 
TeV in multileptonic decay channel 

Control plots 

Closure test of data-driven estimated non-prompt 
background vs. MC simulation of same processes CMS-PAS-SMP-16-002 

XLIV International Meeting on Fundamental Physics (XLIV IMFP 2016), 4-8 April 2016, Madrid 

Good agreement 
between 

theoretical 
predictions and 
experimental 

measurements 

Main background sources are ZZ production and processes with 
non-prompt leptons (mainly tt  and Z + jets). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Background sources with prompt leptons are obtained directly from 
Monte Carlo, while non-prompt backgrounds are estimated using 
data-driven techniques. 
 

Tight-to-loose method: the probability of lepton misidentification is 
measured in regions enriched with non-prompt background sources, then 
propagated to the signal region using the probability of a loosely identified 
lepton passing our tight requirements. 
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