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This PowerPoint 2007 template produces a 30”x40” 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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•  Recent solar conditions include a prolonged solar minimum (2005-2009) and 
the recent solar maximum not fully recovered in terms of the Heliospheric 
Magnetic Field (HMF) strength compared to the previous maximum values. 
These anomalies may indicate that we are entering an era of lower solar 
activity.  

Mo=va=on	  

Background	  

Results	  
•  We have employed the theory of Schwadron et al. [2010] to model the 

generation of HMF back to 1610 using the new release of the sunspot group 
number [Svalgaard and Schatten, 2016]  .  

•  A chi-square analysis method is used to find the set of parameters (conversion, 
loss, and interchange reconnection timescales along with the floor flux) that 
yields the closest agreement between the predicted HMF and reconstructed 
geomagnetic-based HMF and OMNI data.  

•  An average value of 2.36 ± 0.08 nT has been added to the predicted mean 
heliospheric field value in order to compensate for the role of the turbulent and 
toroidal components of the HMF [Goelzer et al., 2013]. 

•  The best-fit parameters are τc = 3.07 ± 0.03, τl = 5.91 ± 0.06 years, τic = 24.00 
± 0.18 days and zero for the floor flux. 

•  There is reasonable agreement between the model predicted HMF and 
paleocosmic (10Be) data despite an underestimation during Maunder period. 
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•  The top panel: conversion of 
transient CME magnetic flux to 
ambient heliospheric magnetic 
flux 

•  The middle panel: removal or 
loss of the ambient heliospheric 
f i e l d t h r o u g h m a g n e t i c 
reconnection.  

•  The bottom CME magnetic flux 
and ambient hel iospheric 
magnetic flux  
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The	  Sun’s	  Magne=c	  Field	  During	  The	  Maunder	  Minimum	  	  
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 Three processes responsible for transformation of CMEs: 

The theory of Schwadron et al. [2010] describes the evolution of the heliospheric 
magnetic flux including the closed flux from CMEs and the balance provided by 
conversion, loss and interchange reconnection of magnetic flux.  
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 φej  is  the transient CME associated magnetic flux, φHMF is the ambient heliospheric 
magnetic flux, f is the frequency of CME ejections, D is the fraction of CME ejecta that 
reconnects immediately,  φCME is the flux of a typical CME. τc , τl  and τic are timescales 
of conversion, loss, and interchange reconnection.  

Research	  objec=ves	  

Using chi-square analysis we found a relationship between CME rates and sunspot numbers:                
f = 0.019 ± 0.002 × (sunspot number) + 0.37 ±  0.13  

•  The possible sources of this discrepancy include (1) climate variability, the 
production of energetic particles by solar events, and variability in 10Be-based 
data; (2) the uncertainty of the sunspot numbers during the Maunder Minimum; 
(3) variability in CME rate deduced from sunspot number; (4) the magnetic flux 
excess attributed to inverted HMF.  

Conclusions	  
•  We apply a chi-square minimization technique to fit our simulated model to 

geomagnetic-based data and OMNI data in order to find conversion, loss, and 
interchange reconnection timescales along with a floor flux . 

•  Using chi-square minimization we show there is no floor in the heliospheric 
flux in the absence of CMEs. 

•  Our model results favorably reproduce paleocosmic data and show how the 
heliospheric magnetic field may evolve through periods of extremely low 
activity. 

•  The minimum value for the HMF at 1 AU in the model predicted historic 
record is 3.13 ± 0.40  nT.  

•  As the HMF continues to weaken over time, the GCR radiation can be a 
worsening factor that limits space missions.   
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•  The past solar grand minima, especially the Maunder period (1645-1715) are 
studied to gain further insight into grand minima.  

•  The time scale parameters associated with the three processes attributed to the 
magnetic flux balance in the heliosphere are obtained using chi-square analysis. 

•  The existence of a floor in the heliospheric magnetic flux in the absence of the 
Coronal Mass Ejections (CMEs) is investigated .  

•  HMF time series reconstructed based on geomagnetic data and near-Earth 
spacecraft measurements (OMNI) data are used to find the fundamental 
timescales that influence heliospheric field evolution. 

•  Using the predicted HMF from this work, we are going to deduce the 
modulation potential of Galactic Cosmic Rays (GCRs) to obtain dose rates for 
the coming solar cycle.  

•  We can use these results to predict the most conservative estimations of the 
time to 3% risk of exposure-induced death (REID) in interplanetary space.  


