
QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

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. 

 

Using the template 
 

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. 

 

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 this symbol:         

Then, click once and drag it to its new location where 

you can resize it as needed. Additional placeholders can 

be found on the left side of this template. 

 

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 provide color combinations or you can create 

your own. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces  an A1 size 

professional  poster. It will save you valuable time 

placing titles, subtitles, text, and graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com for premium quality, same day 

affordable printing. 

 

We provide a series of online tutorials that will guide 

you through the poster design process and answer your 

poster production questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser). 

 

For assistance and to order your printed poster call 

PosterPresentations.com at 1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto the 

poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move 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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The Lyman Break Galaxies 

The first galaxies 
were formed at 

nearly the same time 
as the first stars. 

These are also much 
easier to observe. 

Typically therefore it 
is these galaxies  at 
high redshifts  that 
are studied to gain 

insights into re-
ionization. 

The Lyman Break 
technique is used to 
identify these galaxies at  
high redshifts. And it 
works as follows: 

• The ionization 
potential of Hydrogen 
is 13.6 eV, which 
corresponds to a rest 
frame wavelength of 
912 Å . 

• Star forming  galaxies  
at high redshifts have a 
spectrum that is rich in 
high energy  UV 
photons. 

 
 

Photons at wavelengths 
shorter than 912 Å  must 
be strongly suppressed 
due to absorptions by 
the ISM of the galaxy. 

A Lyman Break Galaxy 
(LBG) at a redshift z, 
must therefore be 
virtually invisible at filters 
corresponding to 
wavelengths < (1+z)912 Å 
whereas it will be visible 
at filters corresponding 
to wavelengths larger 
than this (a.k.a dropout 
technique).  

When different broad-band filters are applied to 

the spectrum of the galaxy and the ratios of 

adjoining filter fluxes are measured and 

compared, then the location corresponding to 

the Lyman Break can be easily identified, and 

the redshift can be calculated. 

References: 
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2. „From First Light to Re-ionization‟ by „Massimo Stiavelli‟. 

3. „Observational Cosmology‟ by  „Stephen Serjeant.‟ 

4. https://casper.berkeley.edu/papers/2004-11-17_Ay228_EoR.pdf 

5. https://www.tiara.sinica.edu.tw/activities/winterschool/2012/lecture        

6. http://en.wikipedia.org/wiki/Early_universe  

 

 

The High Redshift Universe 

The Early Universe 

Space and time began with the Big 
Bang which is estimated to have 
occurred 13.7 billion years ago. 

The universe at this time was in an 
extremely hot ionized plasma state, 
comprising mainly of elementary 
particles and the nuclei of the 
lightest elements. 

  

Photons 
were 

continually 
scattered 
by matter. 
Hence no 
radiation 

could reach 
us. 

About 
380,000 

years after 
the big 

bang, the 
universe 
gradually 
expanded 

and cooled 
and 

became 
neutral. 

• The first stars and 
galaxies were formed 
~ 400 million years 
after the big bang. 

• The emergence of 
these first sources of 
light and the 
subsequent re-
ionization of the 
universe led to end of 
the dark ages. 

Epoch of Re-ionization 

The Gunn-Peterson Effect 

 The clear evidence for the epoch of re-ionization is the Gunn-Peterson effect. 
 The electron of a neutral hydrogen atom can undergo a Lyman alpha transition by absorption 
of a photon of wavelength  λLy-α=1216Å. 
 The neutral hydrogen clouds along the line of sight to the background source will absorb 
Lyman-α photon resonantly at their rest frame wavelength that corresponds to a range of 
observed wavelengths in the spectrum of the background source. 
However, for photons at wavelengths > λLy-α such absorption is not possible. The flat 
absorption trough that we observe on the blue side of λLy-α line is known as the Gunn-Peterson 
effect. 

 At higher redshifts,  rich L-α 
absorbing systems and therefore 
a strong  Gunn-Peterson effect. 
  At lower redshifts, presence of 
ionized medium, weakens the 
Gunn-Peterson trough. 

• For the formation of stars to occur, gas must fall into the  dark matter 
halos. 

• The Jean’s mass criteria gives the minimum mass required for the 
gravitational binding energy to overcome the thermal energy of the gas. 

• After the infall into the dark matter halos, the gas must also cool and 
condense into clouds in which stars can be formed. 

• Since Hydrogen and Helium are the only dominant elements present at 
this time, cooling is mostly dominated by them.  

• Since cooling by atomic Hydrogen is efficient only above 104 K, the cooling 
in these stars- which are at around 3000K- can only be explained by 
molecular Hydrogen. 

• The high energy photons released from these massive and hot stars can  
cause the  re-ionization of the universe. 
 

Formation of stars 

Then 
there was 

a ‘Dark 
Age’ when 

the 
universe 
had no 

light 
sources. 

The color-color diagram(right) can be 
used to identify galaxies at high 
redshifts. At z ≥ 3 almost all the 
galaxies lie  between the dotted  & 
dashed lines in the diagram, due to ISM 
absorptions – a highly effective method 
of collectively identifying high redshift 
galaxies. 

A U-band drop-out galaxy. It is 
clearly detected in the two 
redder filters, but vanishes 
almost completely in the U-filter.  

A J-Band dropout 

Sources of Re-ionization 

The high energy required for re-ionization may have been obtained from: 

the formation of the first stars, 

the formation of the first galaxies, 

the active galactic nuclei. 

So the study of the first stars and galaxies should provide important clues on Re-

ionization. 
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