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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 of “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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Sheet Illumination microscopy has made a large impact on the 
microscopy community due to its many advantages. Increased 
photon efficiency allows for lower power light sources, which in 
turn reduce phototoxic damage to the sample, while providing an 
increased signal to noise ratio. To take advantage of this technique, 
a type of phase modulator, known as a Spatial Light Modulator 
(SLM) is used to generate a deep-penetrating, extremely long and 
narrow Bessel beam pattern. Through the use of an SLM, one can 
easily modulate multiple characteristics of the illuminative beam in 
real time, enabling greater flexibility, ensuring high resolution 
across multiple scientific applications. A piezoelectric objective 
collar is used along the detective axis, to enable fast z-dimensional 
scanning in depth, thereby creating three-dimensional volumes 
with adequate time resolution to characterize and observe active 
neural dynamics in several hundred neurons. Such tools will 
enable the study of large-scale neuronal activity under controlled 
or experimental conditions in C. Elegans and other model 
organisms.  

ABSTRACT	  

OBJECTIVES	  

Figure 1: The bessel beam sheet illumination microscope is developed, and optically tuned in Knudsen Hall B-171 

MATERIALS	  AND	  METHODS	  

HARDWARE	  DEVELOPMENT	  AND	  FLEXABILITY	  

SPATIAL	  LIGHT	  MODULATOR	  MOTIVATIONS	  	  

Using a spatial light modulator 
enables researchers to selectively 
create beam patterns of an 
arbitrary spatial intensity. Using 
such a device makes the creation 
of so-called sectioned Bessel 
beams possible, in order to 
maintain the desired long, thin, 
self-reforming properties while 
increasing the signal to noise 
ratio significantly, thereby 
improving overall image 
resolution. Sectioned Bessel 
beams are particularly well-
adapted to light sheet 
microscopy due to the fact that 
the light intensity is limited 
before and after the focal plane. FLEXABILITY	  ACROSS	  MANY	  MODEL	  ORGANISMS	  
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•  Design a microscope system capable of observing three 
dimensional neural dynamics in many model organisms 

•  Utilize the benefits of Sheet Illumination Microscopy to 
prevent phototoxic effects to the sample, and increase 
photon efficiency 

•  Use Bessel beam illumination for deep penetration and a  
long, thin beam profile. 
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A Bessel beam is generated from a linearly-polarized LP 488nm 
Coherent Sapphire laser reflecting off a Holoeye Phase-Only 
PLUTO spatial light modulator displaying an axicon pattern. The 
beam is translated onto two, single-dimension galvano scanning 
mirrors through the use of 100mm relay lens sets, positioned at 
twice their focal length. After the second scanning mirror, the beam 
is focused onto the back focal plane of the illumination 5X/0.2NA 
Mitutoyo long-WD objective lens. Detection is provided through 
one of several lenses dependent on application. A 10X/0.3NA air-
gap objective from Nikon is well suited to C.Elegans observation, 
while a 40X/0.8NA water-dipping lens is more tailored to zebrafish 
observation. The image will then be focused through a 200mm air-
spaced achromatic doublet tube lens, to be focused onto a 
Hamamatsu Flash 4.0 scientific CMOS camera. A custom-designed, 
translucent sample chamber is used to support the sample, and 
provide necessary conditions for the organism’s survival, dependant 
on physiology. Because the beam is scanning in two dimensions, a 
PI-722 piezoelectric objective collar is used to physically move the 
detection lens’ focal plane through the sample in depth, enabling the 
acquisition of highly-accurate three dimensional volumes at high 
temporal resolution. 

BESSEL	  BEAM	  CONSIDERATIONS	  

The bessel beam has many beneficial aspects when compared to the traditional Gaussian beam formed 
through the use of a spherical lens. Bessel beams are formed by the collision of a plane wave radially, 
resulting in an interference pattern, with a central mode which is far longer, and narrower than that of a 
standard spherical lens. Illumination paths of up to 1mm in length, and approximately 1um in width 
are possible, making them ideal for a line-based readout. In addition, the bessel beam posses a self-
recovering wave-front,  allowing for deep tissue penetration in depth. 
 One main negative quality of the Bessel beam is the fact that the majority of the energy from the beam 
itself exists outside of the first central mode. However, due to sheet illumination's improvements in 
photonic efficiency, only very low laser powers on the order of 5mW are required for adequate signal 
generation. Only under long-term imaging periods, such as in day-long developmental studies, there 
exists a potential to introduce phototoxic effects on the sample. However, under experimental 
conditions, such as chemosensory, thermosensory, or photonic stimulation, we can easily observe 
C.Elegans’ 302 neurons without introducing any phototoxic effect. 

Figure	  2:	  Point-‐Spread	  Func/on	  
of	  Bessel	  Beam	  in	  the	  x,y	  plane	  

Figure	  3:	  Two	  dimensional	  simula/ons	  of	  illumina/on	  Point-‐Spread	  Func/ons	  for	  tradi/onal	  and	  sec/oned	  bessel	  
beams	  in	  the	  x,y	  plane	  as	  well	  as	  along	  the	  illumina/on	  axis.	  Farbach	  2013	  

Figure	  1:	  Demonstra/on	  of	  Bessel	  Beam	  forma/on	  through	  
uniform,	  radial	  	  plane	  wave	  collapse	  by	  axicon	  lens	  

Figure	  4:	  Schema/c	  demonstra/ng	  the	  principle	  of	  spa/al	  light	  modula/on	  through	  spa/al	  filtering	  of	  lower-‐orders	  of	  
diffrac/on	  by	  implementa/on	  of	  a	  superimposed	  prism	  gra/ng	  

SPATIAL	  LIGHT	  MODULATOR	  CONCEPT	  
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Figure 5: Hardware is developed, built and optically tuned at UCLA department of Physics and Astronomy  

Figure	  7:	  Preliminary	  image	  collected	  from	  a	  5	  day	  old,	  GCaMP5	  labeled	  zebrafish	  cerebellum.	  A	  laser	  power	  of	  15mW	  was	  used,	  for	  a	  20ms	  
exposure	  /me	  on	  the	  Hamamatsu	  Flash	  4.0	  sCMOS	  camera.	  The	  FOV	  of	  this	  image	  has	  been	  cropped	  to	  300um	  x	  120um.	  Each	  neural	  soma	  in	  
the	  adolescent	  zebrafish	  measures	  between	  6-‐7	  microns	  in	  diameter,	  and	  are	  visualized	  with	  high	  resolu/on.	  	  
	  

PRELIMINARY	  DATA	  ACROSS	  MODEL	  ORGANISMS	  

Figure	  6:	  Preliminary	  image	  collected	  from	  a	  young	  adult	  ST2	  strain	  of	  C.Elegans	  expressing	  neuronal	  GFP.	  A	  sequence	  of	  11	  independent	  
20ms	  exposures	  were	  collected,	  each	  approximately	  	  1.5um	  apart	  in	  depth,	  and	  projected	  on	  top	  of	  one	  another	  to	  a	  single	  two	  dimensional	  
field.	  A	  laser	  power	  of	  5mW	  was	  used	  with	  a	  1um	  Bessel	  beam	  phase	  mask	  on	  the	  SLM.	  	  


