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Why Posters?

• Enables your individual input to a conference or 
meeting

• Share your work 
• Network
• Get feedback on your research 
• Develop your experience communicating in the 

scientific/technological world.
• Get travel award for a conference (travel free!!!)



A Successful 
Poster Presentation

• Organized
• Rehearsed
• Visually appealing
• Relevant to audience
• Demonstrates enthusiasm

http://www.the-aps.org/careers/careers1/GradProf/gposter.htm



What Goes on a Poster

• Your style
• Minimal words!!!
• Introduction 
• Abstract (sometimes…)
• Methods
• Results
• Discussion or summary
• Acknowledgements



Standard Flow

Introduction

Acknowledgements



Show them 
your story

•You can make it   
your own

•Pictures are good

•Organize so it can 
stand alone 
(without your 
direction)



Keep it Interesting



Preparing YOUR Poster



Preparation

• Get details from conference headquarters 
(How much space do you have?)

• Design big picture layout first
• Collect or create necessary documents: 

graphs, flowcharts, tables etc.
• Prioritize information
• Make use of work already done on oral 

presentation



Know your message

• What is the one thing you want the audience 
to learn?

• Focus on your message throughout the 
poster as a guide for what to keep and what 
to leave out



Font

• Can you read it from 4 feet away?
• Suggestions

– Helvetica or a sans serif font
– Titles: 90 pt 
– Sub titles: 72 pt
– Other poster content: 18pt
– NEVER smaller than 14 point in any part of 

poster



Powerpoint Posters

• Already familiar with program
• Change size under page set up to desired 

dimensions (ie: 36in x 48 in)
• Use color to help align your work



With the registration of smaller and 
finer detailed capillaries it  became 
harder to determine if we correctly
recorded capillary structures or not.
One method to eliminate this 
Ambiguity would be to observe 
Actual blood flow through the 
structure. Only structures that 
exhibit blood flow can then be 
correctly labeled as capillaries. 
By building mosaic maps of retinal 
vasculature and layering very close 
exposers of each map together a
Looped image could be produced to 
help us determine actual blood flow.  These mosaic maps would 
give us a more complete understanding of a living human retina. 
This work would further enable us to gain a better insight into how
a healthy versus a diseased retinas appear and function in clinical
settings.
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Comparing Retinal Vasculature Using Adaptive Optics, Commercial Retinal        
Cameras and Entoptic Imaging

Monica N. Piñon – Indiana University, School of Optometry, Bloomington, Indiana, 47405

The alarming rise in diabetic
retinopathy, a disease that afflicts 
the retinal vasculature causing 
microaneurysms and the leakage 
of blood from capillaries, has 
generated a renewed importance 
for routinely observing the retinal 

microvasculature.  When looking into the eye, however, these 
vessels are blurred by the ocular aberrations of the eye and are of 
poor contrast due to weak tissue reflections.  A leading technique 
that effectively bypasses these obstacles is entoptic imaging, but it 
depends on the patient to describe what they see severely limiting 
its effectiveness in a clinical setting.  As an objective non-invasive 
alternative, we have developed a retina camera that corrects the
aberrations of the eye using a technique coined adaptive optics that 
is highly sensitive to weak reflections.  To assess the utility of this 
camera for detecting capillaries, images within the foveal center 
were collected on several subjects and compared to entoptic 
drawings obtained on the same eyes.  Results indicate strong 
correlation between images and drawings, and provide supporting 
evidence for the clinical benefit of an AO retina camera.       
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Abstrac
t

Methods

Future Projects

Conclusions

Acknowledgments
Entoptic Imaging

AO Corrected Camera

Commercial Retinal Camera

Entoptic Imaging

AO Corrected Camera

Results

Entoptic Imaging Machine

Commercial Retinal Camera

Topcon TRC - 50EX

•• Subjects are placed in machineSubjects are placed in machine

•• Images are captured with  Images are captured with  
cameracamera

•• ~20° field of view possible~20° field of view possible

•• Red free filter is used to  Red free filter is used to  
enhance vasculature contrastenhance vasculature contrast

22

•• Subjects are placed in machineSubjects are placed in machine

•• Movable light source allows subjectsMovable light source allows subjects
to see shadows of their vasculatureto see shadows of their vasculature

•• Subject then draws these shadow Subject then draws these shadow 

patternspatterns
33

Karen E. Thorn, Indiana University, School of Optometry
Ravi S. Jonnal, Indiana University, School of Optometry
Donald T. Miller, Indiana University, School of Optometry
Glenn Millam, Welch Printing
Malika Moutawakkil, Center for Adaptive Optics, 
University of California, Santa Cruz
This work has been supported in part by the  National 
Science and Technology Center for Adaptive  Optics, 
under Cooperative agreement No. AST - 987683
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•• Subject fixates on light source Subject fixates on light source 

•• Light is reflected to ShackLight is reflected to Shack--
HartmannHartmann

wave front sensorwave front sensor

•• Scientific camera is focused Scientific camera is focused 

•• Collection of imagesCollection of images

•• Images are registered Images are registered 
44

•• ~20º field of view~20º field of view

•• Large vessels clearly recordedLarge vessels clearly recorded

•• Few capillary structures  Few capillary structures  
apparentapparent
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•• Field of view unknownField of view unknown

•• Limited amount of capillary  Limited amount of capillary  
bed sketchedbed sketched

•• Subject had difficulty sketching        Subject had difficulty sketching        
all  the  shadow patterns   all  the  shadow patterns   
observedobserved
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•• 3.5 3.5 º x 3.0 º field of view

•• Full detailed vasculature tracingFull detailed vasculature tracing
possiblepossible

•• Capillaries traced in avascular     Capillaries traced in avascular     
zone zone 

•• Vasculature corresponding to  Vasculature corresponding to  
commercial retinal camera and commercial retinal camera and 
entopticentoptic imaging are observedimaging are observed
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•• Commercial retinal cameras do not provide detailed  Commercial retinal cameras do not provide detailed  
capillary structure imagescapillary structure images

•• EntopticEntoptic images provide limited capillary structure   images provide limited capillary structure   
images that are solely dependent on patient images that are solely dependent on patient 
interpretationinterpretation

•• AO corrected cameras provide the most detailed AO corrected cameras provide the most detailed 
images of capillary structuresimages of capillary structures
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Subject CC’s Mosaic Map
2.0º x 2.8 º field of view

Subject DM’s CRC Image

Miller Lab AO System

Subject DM’s EI Image

Subject DM’s AO CC Image



Astrometric Accuracy of Adaptive Optics on the 
W. M. Keck 10-meter Telescope

Hamadi McIntosh, Andrea Ghez, University of California, Los Angeles, California

Images

Measuring Astrometric
Accuracy

Measurement

Theoretical and Experimental 
Astrometric Accuracy
Results

Central position relative to IRS 
16cc, IRS 16sw, IRS 16SW-E, IRS 
29N makes it an effective 
correlation star

16NW

16C

Although IRS 16C is bright enough 
to show up in 10 sec exposures 
loss of light through imaging 
apparatus’s slit make its astrometry 
and photometry unreliable

Astrometric uncertainty 
can be measured as the 
standard deviation through 
68 images of the 
separations between five 
bright stars

Only bright stars show up 
well enough in 10 sec 
exposures to accurately 
determine their centers

Galactic Center images 
ideal for this measurement 
due to its high density of 
bright stars and proximity

Bright Stars

Method

•Scales differential astrometric accuracy with
separation, brightness, diameter of telescope, and
exposure time using Kolmogorov theory of
atmospheric turbulence

•Assumed perfect Adaptive Optics (A.O.) system

Improved resolution

Doctor James Graham

Diagram Increased separation between sources decreases similarity between the 
respective paths of light from each source through the atmosphere, increasing 
variance of separation as the atmosphere changes

Thirty Meter Telescope

Graphs x-axis: brightness (kmag)  y-axis: 
separation (arcsec)  contour lines: 
standard deviation (mas)

•Quantitative measure of
improvement in astrometric
accuracy

•Observe General Relativity regime
in galactic center studies

•Orbital periods as short as 0.8
sidereal year

•Maximum orbital periods of ~5%
the speed of light

Graph Dr. Graham’s results for 10th mag star (line) vs. results (points)  Kmag’s: 16CC, 
10.5; 16SW, 9.9; 16SW-E, 10.9; 29N, 10.2

Until models of astrometric accuracy consider the ability of an 
adaptive optics system to compensate for atmospheric 
turbulence and possible orientations of the guide star it will be 
impossible to obtain a sufficiently accurate quantitative 
prediction of uncertainty on the Thirty Meter Telescope

•Images taken with the slit viewing camera 
(scam) built by Doctor Ian McLean of UCLA

•Image being taken by scam was positioned 
on plate so that 16NW was consistently 
located in the plate’s slit for spectroscopic 
measurements

Optical distortions in camera lense
contribute to astrometric inaccuracy.  In 
order to limit its contribution images were 
selected to keep the position of 16Cwithin a 
limited area of pixels

Acknowledgements: Professor Andrea Ghez, Seth Hornstein, Angelle Tanner, and 
Shelley Wright from  UCLA; Malika Moutawakkil, Lisa Hunter, and Hilary O’Bryan from 
the Center for Adaptive Optics

Funding provided  through a Research Education for Undergraduates (RUE) suppleme
to the Center for Adaptive Optics, a National Science and Technology Center (STC), 
#AST-987683
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Stellar Population Evolution in Early-type Galaxies
J.M.Holt, Dept. of Physics, University of California, Santa Cruz

Abs tract
Galaxies  a re  complex sys tems  tha t conta in 
s ta rs  and gas . The  eas ies t ga laxies  to 
mode l a re  ea rly-type  ga laxies , which have  
e lliptica l shapes , smooth images , and are  
gas -poor. In this  project, high-resolution 
images  of ga laxies  taken with the  Hubble  
Space  Te lescope  a re  used to e s timate  how 
much early-type  ga laxies  have  changed in 
the  la s t 7 billion yea rs . This  corresponds  to 
the  la s t ha lf age  of the  Universe . As  one  
looks  back in space  and time, s te lla r 
popula tions  of ga laxies  should be  younger 
and should conta in more  short-lived, 
luminous  s ta rs  tha t have  s ince  disappeared. 
The  tota l amount of light emitted by an 
object over its  a rea  is  ca lled “the  surface  
brightness ,” a  quantity tha t for ga laxies  is  
independent of the  dis tance  but evolves  with 
time. Surface  brightnesses  for a  small 
sample  of early-type ga laxies  will be  
measured, and the  expecta tion is  tha t in the  
pas t, these  surface  brightness  were  higher 
than a t present.

The Hertzsprung-Russe ll diagram is  a  plot of 
s te lla r luminos ity vs . tempera ture . The  diagram 
above  shows the  evolutionary track of a  s ta r. The  
mos t mass ive  s ta rs  have  the  most fue l but they 
a lso use  it up fas te r. Thus , they leave  the  main 
sequence  sooner than lower mass  s ta rs  and 
eventua lly burn themselves  out. This  means  tha t 
high surface  brightness  in a  ga laxy is  a  good 
indica tor tha t its  s te lla r popula tion is  young. I 
compared the  surface  brightness  of loca l ga laxies  
to tha t of ga laxies  a t ve ry la rge  dis tances  when 
the ir s te lla r popula tions  were  younger.

Goals
•Compare  young ga laxies  to present day 
ga laxies .

•Verify tha t ga laxies  in the  pas t were  brighter  
than present day ga laxies . 

•Mode l how the  s te lla r popula tions  in ga laxies  
change  with time . 

•Find out when ga laxies  formed the ir s ta rs .

Conclus ions
•The  S ize  vs . Magnitude  plot a t le ft 
shows  tha t ga laxies  a t high redshift 
a re  brighter by about 1.5 mag. This  
means  tha t 7 billion yea rs  ago 
ga laxies  were  four times  more  
luminous  than today.
•A S ingle  s te lla r popula tion model 
(lower le ft) shows  tha t ga laxies  
formed the ir s ta rs  a round 9.5 billion 
years  ago. This  means  tha t a t the  
epoch tha t we observe  them the  
s te lla r popula tions  were about 2.5 
billion years  old. 

Galaxies  at z~1 are  brighter
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Bes t fit is  at z=1.65

Hertzs prung-Rus s e ll diagram Findings

Size  vs . Magnitude

Single  S te llar Popula tion Mode l



Presenting your poster

• Prepare and rehearse 
3-5 minute talk

• Don’t ramble
• Avoid reading
• Enhance what is 

already written
• Dress to impress
• Bring copies of your 

resume to hand out



Your poster at SACNAS

• You never know who 
you will meet!

• We’ll be there to 
support you

• Lots of graduate 
school and industry 
representative to meet

• You will be judged
• Winner $500



You will do 
GREAT!!!


