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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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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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In order to study new physics in any experimental environment, it is necessary 
to understand how the detector interprets data that has been well studied.  

ABSTRACT0

During gain equalization, it is important to check that the peak itself isn’t 
wandering in the time domain. This would result in a single reconstructed pulse 
which is smaller than the superposition of its constituent pulses.  
To check this, we compare the time position at half maximum of each LED’s 
light curve. Here, we compare positions at different target PE counts compared 
to those of LED3. 
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LED"Pulser"Array"Characteriza/on"and"Calibra/on"

ELECTRONICS0

Satisfying requirement (1) involves designing a circuit board which depends on 
user input to determine timing of flashing of the LED(s) selected. 

Implemented onto PCB, this design controls a sub-array of 6 LEDs. Pictured 
below are the layout (left) and actual (right) board. 

In scattering, the main mode of tracking scattered particle trajectories is via their 
interaction with surrounding media. In the context of this experiment, particles 
inelastically collide with HCal; yielding position, time, and energy information. 
Since photoelectron distributions are governed by Poisson statistics, we can 
relate the number (N) of photoelectrons (“PE”) to the mean and standard 
deviation of the acquired pulse integral: 

N =
⇣µ
�

⌘2

CROSS0TALK0
“Cross-talk” quantifies the effect of having other LEDs flashing during 
measurements on a single LED. This is usually done in the context of 
‘brightness’ (=PE count), where relative difference shows how many extra PE 
are captured by the PMT as a result of simultaneously having LED3 and some 
combination of other LEDs on. 

clk_fix(*) LEDs on Mean [nVs] Relative Diff 

4 3 13.35 - 

5 1, 3 13.65 2.25% 

4 3 13.37 - 

6 2, 3 13.81 3.29% 

4 3 13.35 - 

12 4, 3 13.28 0.52% 

4 3 13.34 - 

20 5, 3 13.35 0.07% 

4 3 13.26 - 

36 6, 3 13.31 0.38% 

4 3 13.23 - 

63 All 13.84 4.61% 

PHOTOELECTRON0COUNT0vs0LED0VOLTAGE0
Due to variations in the manufacture process of circuit components, the output 
of each LED is unique. This uniqueness is best characterized by the relationship 
between PE count and LED input voltage: 

To first order, we assume linearity in the PMT. There seems to be a convergence 
at ~800 PE for 135V. This isn’t enough PEs to work with, so we examine optical 
fiber ends, improve cutting techniques, increasing PE counts by ~200%. 

A major consequence of LED uniqueness is that some LEDs are brighter than 
others at the same applied voltage. Voltage adjustment equations can be 
generated to equalize PE counts on all LEDs to targets with three different PE 
counts. These targets are selected from areas that exhibit a linear relationship 
between PE count and input voltage. We are limited only by the nonlinear 
regimes of the PMT and pulser’s high voltage 1V increment adjustments. 

The cause of spread in voltage, even with PE targeting, is thought to be due to 
artificial widening/narrowing of peaks, or fluctuation of the peak itself. 
The PE counts are also susceptible to changes in capacitance (400% PE increase 
for doubling in pF) and inductance (250% PE increase for quadrupling in nH). 

GAIN0EQUALIZATION0THEORY0

TIMING0RESIDUALS0

OBJECTIVES0

CONCLUSIONS0

Requirements of the LED array: 
1.  Ability to control ‘on/off’ state of each LED, individually. 
2.  No LED’s signal should interfere with a neighboring LED’s signal, at 

sufficiently far enough distance from the array (see “Cross-Talk”) 
3.  LEDs have uniform brightness, allowing their total brightness to be tailored 

by combining individual signals from several LEDs. 

The measurement techniques used here have been well-developed to the point 
where another (smaller) underlying source of error, which is not associated with 
statistical error, begins to dominate. This requires re-examination of our original 
assumption of pure Poisson statistics for the next phase of array development: 
characterizing multi-fiber setups for multiple LEDs. 

High voltage control schematic LED pulser circuit 

The cross-talk is further reduced with introduction of a grounding plane and 
baffling between LEDs. Pictured right is the clock (green) and pulse (blue). 

In the case of Thomas Jefferson National Accelerator 
Facility’s (JLAB) new Hadron Calorimeter (HCal-J), 
attaining the accurate position and time measurements 
required to track the motion of scattered particles 
necessitates some kind of calibration system. 

In this calibration system, the photo-data of scattered 
particles will be mimicked by an array of bright, fast 
(<10ns) pulses, transmitted from LED board to PMT 
via optical fiber. Since the detector is very large, the array can be subdivided 
into modules, like the one being illuminated above. 


