
(—THIS SIDEBAR DOES NOT PRINT—) 

DES IGN 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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  Proton Radius Puzzle 

Current Status of Research and Future 
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High-precision Measurement of the Proton Radius with TPC 

Simultaneous detection of scattered electron and recoil proton 

Lower radiative corrections 

Low transfer momentum region: 0.002 – 0.02 (0.04)  GeV2 

High resolution in Q2 (~100 resolved points) 

Absolute measurements of dσ/dt with accuracy of ~0.2% 

 

Completely different systematics compared to other experiments 

 

TPC&FT at MAMI beam will open avenue for various experiments: 

 

• Experiments with both electron and photon beams in A2 with accurate detection of charged particles 

(including recoil fragments) 

 

• Hydrogen, Deuterium, Helium gas filling possible 

 

• In longer term, transfer of technology to MESA e.g. for complementary measurement of nucleon 

scalar polarizabilities 

Construction of a new electron beamline in A2 

 

Distance ~20 m: additional dipole magnet, 3-4 quadrupole magnets, beam monitors 

Multilayer beam monitoring system for the TPC (HV-MAPS) 

Preparation of the IKAR-M (TPC & FT) in the A2 Hall 
 

Agreement signed between KPH Mainz and PNPI (2017-2020) 

TPC prototype (ACTAR) in Mainz from GSI in April 2017 

 

Construction of a new electron beamline in the A2 Hall (KPH) 

Constructon of the beam monitoring detector system for IKAR-M (KPH)   

Construction of IKAR-M detector (PNPI) 

 

Test run in August-September 2017 at MAMI  

Background suppression 

(θe; EP), (θP; EP), and (θe; θP) correlations can be used  

to suppress background. Left (θe; EP), Right (θP; EP) shown 

calculated for ep- scattering and ep → epπ0 at εe = 900 MeV 

 

A1 Collaboration in Mainz:  

Initial State Radiation (ISR) experiment, accessing Q2 below values defined by the experimental kinematics.   
Proton radius RpE = 0.810 ± 0.035 (stat) ± 0.074 (syst) fm (M. Mihovilovič et al., PLB 771 (2017)) 

Further experiments reaching Q2 = 10-4 GeV2 with improved systematics planned.   

 

  

PRad experiment at Jlab: 

Similar goals with the new experiments in Mainz (A2 Hall), but very different systematics:  

Electron scattering on a hydrogen gas jet target studied in combination with a forward calorimeter. 

Allows access to Q2 = 10-4 GeV2. 

 

 

MUSE Collaboration:   

Preparing for a simultaneous measurement of the cross-sections for the ep and μp elastic scattering at 

low momentum transfer. The electron-muon universality will be tested in the context of the measurement of the 

proton radius. 

 

 

New experiments at MAMI (A2 Hall):  

Accessing proton radius with dilepton photoproduction with a Hydrogen Time Projection Chamber (TPC) combined  

with Forward tracking detector. 

 

 

• Significant difference between values from muonic hydrogen (CREMA Coll., PSI) and CODATA 

 

• Electron scattering: validity of the Q2 range and choice of the fitting function? 

 

• Hadronic corrections not sufficient to explain differences 

 

• Exotic particle coupling differently to electrons and muons? Beyond Standard Model! 
 

 
More than a comparison of two numbers: 

 

• Inconsistencies between atomic measurements 

 

• Differences between electronic and muonic systems 

 

• Discrepancy observed for the deuteron but not Helium isotopes 

 
 

 

 

 

 

 

 The solution to the problem will not come from a single experiment! 
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Measured quantities 
Proton Energy                 Ep = 1-15 MeV,  σΕp ~ 60 keV 

Proton Scattering Angle  θp = 0-90°, σθp ~ 0.6-0.9° 

Lepton Scattering Angle  θe.max  32° 

Vertex z-coordinate           

 
    Two ways to obtain the momentum transfer (t = -Q2) 
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High precision required to determine radius  

	 	

		

  TPC experiments with electron/photon beam at A2 

Building of electron beamline at MAMI in A2 hall 

± 0.003 fmfixedfree1.5 ·107

± 0.002 fmfixedfixed to 11.5 ·107

σ(Rp)t-scalenormN events

Target thickness   = 3.6·1022 p/cm2

P =20bar  L =35cm

Beam intensity     2·106 sec-1

Running time  30 days (2.5 ·106 s)

Statistics and  beam time

	

Final Goals and First Steps   

Test Beam Time and Final Aim 

Expected statistical accuracy in the main experiment 
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