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This PowerPoint 2007 template produces an A1 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 

 
 

QU ICK  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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QU ICK  START ( con t . )  
 

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 of 

“Print-quality” PDF. 
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Go to PosterPresentations.com and click on the FB icon.  
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When a relativistically intense linearly polarized few-cycle laser pulse is incident on 

an overdense plasma, a thin electron layer that reflects the incident pulse may be 

formed on the plasma edge. We present a self-consistent analytical model that 

describes the edge dynamics in the presence of radiation reaction and apply it to the 

problem of synchrotron emission by ultrarelativistic plasma electrons. The analytical 

results agree with 3D particle-in-cell simulations for a certain range of parameters 

including laser pulse intensity, target density and incidence angle. 

ABSTRACT 

PLASMA EDGE DYNAMICS MODEL 

PIC 3D NUMERICAL SIMULATIONS 

OBLIQUE INCIDENCE 

Lorentz transformation to the moving reference frame (with 𝑣 = 𝑐 sin 𝜃) turns the 

problem with oblique-incident laser pulse to normal-incident.  

We should recalculate fields and electron density into the moving frame, and add the 

field of ions which now move with constant speed 𝑣 = −𝑐 sin 𝜃 

 

We propose a self-consistent analytical model of plasma edge dynamics in a situation 

when the laser pulse is reflected from the overdense plasma and due to 

ponderomotive force forms a very thin and dense electron layer which has areal 

charge density proportional to the layer displacement: 𝜖 = 𝑛0𝑥𝑙 , where 𝑛0 is the 

unperturbed electron density (a concept known as 'relativistic electronic spring'). 

 

 

 

 

 

 

 

 

 

 

Electron layer moves in the x- and y-  

directions under external fields and  

generates electromagnetic fields 

that can be found from the Maxwell  

equations: 

 

 

The half-sum of fields on both sides of the layer gives us the recoil force (coherent 

radiation reaction). Charge separation field from the ions is also taken into account. 

For 𝑎0~100 ÷ 500 we should consider the radiation reaction force from incoherent 

synchrotron radiation as well. 

 

 

 

 

Electron layer equations of motion: 

Institute of Applied Physics RAS, Nizhny Novgorod, Russia 
Lobachevsky State University of Nizhny Novgorod 

D. A. Serebryakov, E. N. Nerush, I. Yu. Kostyukov 

Plasma edge dynamics  
in ultraintense laser field 

𝑺 =
𝒏𝒆

𝒂𝟎𝒏𝒄𝒓
=

𝒏𝟎

𝒂𝟎
 is the dimensionless similarity parameter 

𝐅𝑟 is classical radiation reaction force in Landau-Lifshitz form: 

Radiation from the layer which moves with ultrarelativistic velocities is caused by 

the synchrotron radiation mechanism and its power in each direction can be 

calculated based on the known trajectory: 

 

 

We can see that radiation pattern  

dependence on 𝑆 is vanishingly small. 

Unlike the previous models, we take into account both coherent (high 

harmonic) and incoherent (synchrotron) radiation reaction 

Main assumptions: 
 

• electron layer areal charge 
density 𝜖 = 𝑛0𝑥𝑙 

• electrons move collectively in the 
polarization plane (x-y) 

• ion motion is neglected (few-
cycle laser pulse) 

CONDITIONS OF APPLICABILITY 

  Regimes in PIC simulations: 
  

I.  𝑆 ≥ 2: “weak field” region, the 
electrons constantly escape the 
moving electron layer 

II.  1 ≤ 𝑆 < 2: region where the 
model is applied 

III.  𝑆 < 1: relativistic self-induced 
transparency 

Gamma-ray generation efficiency η 

Efficiency along S=1  
(𝒏𝒆 = 𝒂𝟎) 

Interaction regimes are determined by 

the similarity parameter 𝑆 = 𝑛0/𝑎0 

The model for oblique incidence describes the shape of plasma surface in 
PIC well.  
However, the radiation pattern is described only partially (not all lobes) 

Layer trajectory (color is 
Lorentz factor) 

Plasma surface (θ = 30°) 

In PIC 3D simulations, we observe formation of a thin layer on the plasma edge if 

𝑆 =
𝑛0

𝑎0
≥ 1. Individual electrons may escape the layer, and new electrons from plasma 

come into their place; but on the average the layer moves as a whole. 

Electrons total energy  
oscillation 

PIC 
Model 

Trajectories of PIC electrons 
Plasma edge x(t) oscillations 

Model 

Model describes plasma edge dynamics 

and electron energy well 

Model yields gamma-ray generation 

efficiency several times lower than in PIC, 

but the scaling is almost the same. 

INCOHERENT SYNCHROTRON EMISSION 

Gamma-ray radiation pattern from PIC 3D 
(color map) and model (lines). 𝑺 = 𝟏 

Layer trajectory (color is 
Lorentz factor) 

p is normalized by 𝑎0 
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