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This PowerPoint Poster template has been designed to produce an 

‘A’ size poster (Even though it is currently setup for A0, we are able 

to scale this to fit any ‘A’ size A0,A1,A2 etc.). 

It is initially designed as a four column poster (although this can be 

altered – see Modifying instructions below) and includes the 

University Logo, Faculty Name and Faculty web address.

The template should help design a well laid out scientific poster and 

will hopefully help to save you time by not having to start from 

scratch.

The template has all the elements you need to create your poster, 

and by simply dragging and dropping the individual poster elements 

you can quickly and simply create a well laid out poster.

If you have any questions regarding the templates, or if you want to 

get your poster printed by us please contact :

PhotoGraphics Unit on Tel: 0161 275 5258 or 

Email: photographics.lifesciences@manchester.ac.uk

Modifying the Poster Layout

This PowerPoint template has three different column layouts. To 

change to one of the different layouts, Right-click your mouse on the 

background (not on the columns or Title Bar) and click on “Layout” 

to see the different 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.

Using the placeholders

To add text to this template click inside a placeholder and type in or 

paste your text. To move a placeholder, click on it once (to select it), 

place your cursor on its frame and your cursor will change to the 

symbol of your ‘mouse pointer on a cross’. 

You can then, click once and drag it to its new location where you 

can resize it as needed. 

Additional placeholders for Titles, Text and Images can be found on 

the right hand instruction column of this template.

Viewing your poster

This Template has been designed at A0 size. If you view the 

template at 100% (to zoom in and out go to the VIEW menu and 

click on ZOOM to set your preferred magnification), it will give you 

an idea as to how the text and graphics will look when printed at A0 

size. 

Removing Template Elements

To remove any of the Sub-Title Bars and  text boxes that are already 

on the template and that you don’t need, just select the with the 

mouse and press the delete key.

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/Images: 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

Graphs: You should save graphs as image files such as jpeg, in the 

programme that you created them in e.g. excel, and then insert 

them into the poster using the Photo/Images instruction above. 
(Don’t copy and paste you graph from the programme e.g. Excel directly 

into the template as the graph may not print properly)

Poster Elements

Use the sections provided below to add new elements to your 

poster: Drag a placeholder onto the poster area, size it, and click in 

it to edit.

Sub-Heading placeholder

Move this sub-heading placeholder onto the poster to add another 

sub-heading. Use section headers to separate the sections and 

topics on your poster. 

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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• We want to understand neutron properties through electromagnetic response  from 

experimental studies of light nuclei.  

• Requires to club one- and many-body computational techniques to perform the 

computations. 

• Experiments from light nuclei at 𝐸𝛾 of 50-150 MeV are an exploration of nucleon 

and of nuclear structure. 

• Proton: the principal effect at low energy are the polarisabilities.

• For light nuclei, the deviations from Thomson scattering important; by 50 MeV the 

response involves an interplay of both nucleonic and nuclear excitations.  

• Description of such experiments validates the underlying theory and allows for 

extraction of neutron polarisabilities. 

• By comparing results from more than one nucleus, the efficacy of the few-body 

description can also be tested.

• Three parts: (i) nuclear rescattering, arising from intermediate excited states 

involving only nucleons, (ii) the effect of  irreducible one- and  (iii) two-nucleon 

current operators.  This work is about nuclear rescattering only.
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Direct approach: 

We can look at the integrated strength distribution 

     𝑇 𝐸 = ׬
𝐸0

𝐸
𝑑𝜖 𝐹(𝐸) = ׬

𝐸0

𝐸
𝑑𝜖 𝛾𝑖 𝑞

2 :

sum of delta functions→step function.

• Fit this function to a know smooth function (or class of): differentiate and 

get 𝐹(𝐸).

• Then from 𝐹(𝐸) the polarisabilities and total cross section is calculated.

- We initially struggled with three-body (3He or 3H)

- The issue is the presence of two thresholds; pure three-body is ”easy” 

• We have successfully described total cross-section of 2- and 3-body 

systems with our new method.

• In future it would be interesting to disentangle 2-body channel cross-

sections from total 3-body cross-sections. . [Work in Progress]

• The study “heavier” systems” 4He and its low-lying resonances would 

be interesting. [Work in Progress]

• We are also working on M1 response. . [Work in Progress]

• We may look at other external probes as well. Anything but hadronic.

• The future looks interesting!

Deuteron Photo-Disintegration [Two-body System]

A comparison of the strength function multiplied with 

energy-transfer squared, The dashed lines are the 

results from Ref. [4], solid lines are our results [5].

J = 0 

J = 1 

J = 2 

A comparison of the polarisabilities that enter the 

calculation of the cross section. Red dashed lines are results 

from Ref. [4], and solid blue lines are our results [5].

A comparison of the deuteron cross section as extracted from our method (using the imaginary part of the 

responses) versus the data from the EXFOR database (green dots).

3He and 3H Photo-Disintegration [Three-body Systems]

• Parametrise cross section as   
𝑑2𝜎

𝑑𝜖𝑑Ω
= 𝑔2∑

𝑖
𝑓𝑖 𝜖, 𝑞, Ω 𝐹𝑖 𝜖, 𝐪 ,     [1-3]

• For a single channel 

𝐹(𝜖, 𝐪) = ׬ 𝑑𝐤⟨𝜓0|𝑂
†(𝐪)|𝜓𝐤⟩⟨𝜓𝐤|𝑂(𝐪)|𝜓0⟩𝛿(𝐸𝐤 − 𝐸0 − 𝜖)

• Assuming |𝜓0⟩ is normalised, we we can approximate this as

     𝐹(𝜖, 𝐪) = ∑
𝑖
|𝛾𝑖(𝐪)|

2𝛿(𝐸𝑖 − 𝐸0 − 𝜖)

with 𝛾𝑖(𝐪) = ⟨𝜙𝑖|𝑂(𝐪)|𝜓0⟩

• Will look at 𝑇(𝜖, 𝐪) = ׬
𝐸0

𝜖
d𝜖′𝐹(𝜖′, 𝐪)

A comparison of the 3He (on left) and 3H (on right) cross section as extracted from our method, results from 

Ref. [6] versus the experimental data from the EXFOR database.
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