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DES I G N  G U I DE  

 
This PowerPoint 2007 template produces a 36”x48” 
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 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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Light scatterers on the surface of the dielectric mirrors of 
Gravitational Wave detectors are responsible for a large 
fraction of the stored beam light losses, and limit the 
sensitivity and range of detection of observations. 
Spatial and amplitude distribution studies of these 
scatterers on LIGO mirrors are attempted in an effort to 
identify common characteristics of the scattering points. 
Measurements were made in situ by Bill Kells and on 
samples by Josh Smith at Cal State Fullerton and the 
Syracuse group. At Cal State Los Angeles, we are 
having a second look at  the scattering points. 

INTRODUCTION 

1.  Isolate individual scatterers using astronomical 
algorithms for stars in galaxies. 

2.  Extract amplitude and position of each scatterer. 
3.  Extract the light beam position and profile to 

determine the illumination power on each location. 
4.  Re-normalize the amplitude of each scatterer 

(dividing by the illumination power) to extract actual 
scattering power of each point.  

 

METHODS	  

PRELIMINARY RESULTS 

NEXT STEPS 

CHALLENGES	  

CONTACT 

For questions, comments, suggestions 
and more, please contact: 
Lamar Glover  
Graduate Student 
Dept. of Physics and Astronomy 
Cal State Los Angeles 
lglover3@calstatela.edu 

Lamar Glover, Riccardo DeSalvo (Cal State LA) 
Bill Kells (LIGO/Cal Tech), Innocenzo Pinto (Unisannio) 

	  

Study of scattering points on LIGO mirrors  

Initializing the analysis software 

Left: Original Photo 
from LIGO Right: Original Photo in ds9 imaging 

program: (point sources marked with 
green circles were used to construct 
point spread template) 

Utilizing the “daophot” package in the IRAF software 
bundle, the original photo was analyzed in order to 
determine the coordinates and magnitudes of the light 
point sources within the image. 

Identifying & Subtracting Scatterers 

Left: Original Photo in 
“ds9” Imaging Program 

Right: Resulting Photo from first run of  
“daophot” package 

By extracting the bright point sources, a gray background 
becomes obvious. 

First run of “daophot” software resulted in the detection of 
3,131 separate points with x & y coordinates as well as 
having varying magnitude. 

DATA & ANALYSIS 

Data analysis was unable to produce a meaningful best-fit 
due to high noise levels in the data.  

Attempting a 2-Dimensional Gaussian Fitting 

Reducing to a 1-Dimensional Gaussian Plot 

We cut data into slices along the x and y axis and fit each 
slice with a 1D Gaussian to find a beam center and its 
widths in x and y. 
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The image was shifted and rescaled to correct for the 
rectangular shape of the CCD, equalizing the widths of the 
beam along the x and y axis. 
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Fitting Radial Profile 

Once the beam has been circularized (equalize x and y 
widths) and centered around (0,0), Radial distance of 
each point is calculated. To find the re-normalization 
function, data is fit with f(r). 
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Cross Check 

After re-normalizing, the slope has disappeared. There is 
more spread at high r as expected since re-normalization 
entails dividing by a smaller number. 
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Re-normalization of beam was  performed using 
circumferential average of amplitudes. Small number of 
outliers  (blue): 
•  Could simply be dirt 
•  To be identified by manual inspection 
 

Due to the fact that: 
1.  a commercial Rectangular Color CCD camera was used for 

1064 nm IR light 
2.  optics with anti-reflex and dichroic lenses are optimized for 

visible not IR  
3.  and IR is filtered/attenuated to optimize for visible rendering,  

the resulting image is not as accurate as desired due to 
low, possibly non uniform, IR detection efficiency. 
Evidence of this may be the scattering of IR light and the 
haze or grey halo observed from the analyzed photo. 
There also may be issues with the internal conversion of 
RGB image and distortion from the large angle associated 
with the viewing port. 

The next area of focus in this study is to investigate spatial 
distribution with the goal of  isolating and  excising 
abnormal scatterers. In the graphs above, points 
suspected of being associated with abnormal scatterers 
were manually removed from analysis instead of being 
properly corrected. This was done in order to determine if 
outliers potentially correlate with dirt clusters. 
One can also observe a clear excess from exponential 
distribution as noted in the graphs above. The next steps 
in the study will include comparing our data with the 
expected power distribution from the attenuation through 
the depth of the coating structure. 
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