
QUICK TIPS 
(--THIS SECTION DOES NOT PRINT--) 

 
This PowerPoint template requires basic PowerPoint 
(version 2007 or newer) skills. Below is a list of 
commonly asked questions specific to this template.  
If you are using an older version of PowerPoint some 
template features may not work properly. 
 

Template FAQs 
 
Verifying the quality of your graphics 
Go to the VIEW menu and click on ZOOM to set your 
preferred magnification. This template is at 100% the 
size of the final poster. All text and graphics will be 
printed at 100% their size. To see what your poster will 
look like when printed, set the zoom to 100% and 
evaluate the quality of all your graphics before you 
submit your poster for printing. 
 
 
Modifying the layout 
This template has four different  
column layouts.  Right-click your  
mouse on the background  and  
click on LAYOUT to see the layout  
options.  The columns in the provided  layouts are fixed 
and cannot be moved but advanced users can modify 
any layout by going to VIEW and then SLIDE MASTER. 
 
 
Importing text and graphics from external sources 
TEXT: Paste or type your text into a pre-existing 
placeholder or drag in a new placeholder from the left 
side of the template. Move it anywhere as needed. 
 
PHOTOS: Drag in a picture placeholder, size it first, 
click in it and insert a photo from the menu. 
 
TABLES: You can copy and paste a table from an 
external document onto this poster template. To adjust 
the way the text fits within the cells of a table that has 
been pasted, right-click on the table, click FORMAT 
SHAPE  then click on TEXT BOX and change the 
INTERNAL MARGIN values to 0.25. 
 
 
Modifying the color scheme 
To change the color scheme of this template go to the 
DESIGN menu and click on COLORS. You can choose from 
the provided color combinations or create your own. 
 
 
 
 

 
 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 
This PowerPoint 2007 template produces a 70cm x 
100cm professional  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 1.866.649.3004 
  

Object Placeholders 
 

Using the placeholders 
To add text, click inside a placeholder on the poster and 
type or paste your text.  To move a placeholder, click it 
once (to select it).  Place your cursor on its frame, and 
your cursor will change to this symbol       .  Click once 
and drag it to a new location where you can resize it.  
 
Section Header placeholder 
Click and drag this preformatted section header 
placeholder to the poster area to add another section 
header. Use section headers to separate topics or 
concepts within your presentation.  
 
 
 
Text placeholder 
Move this preformatted text placeholder to the poster 
to add a new body of text. 
 
 
 
 
Picture placeholder 
Move this graphic placeholder onto your poster, size it 
first, and then click it to add a picture to the poster. 
 
 

©	  2013	  PosterPresenta/ons.com	  
	  	  	  	  2117	  Fourth	  Street	  ,	  Unit	  C	  
	  	  	  	  Berkeley	  CA	  94710	  
	  	  	  	  posterpresenter@gmail.com	  Student discounts are available on our Facebook page. 

Go to PosterPresentations.com and click on the FB icon.  

•  Manipulating the plasma-material interface (PMI) is one of the most critical 
challenges in the realization of fusion energy.  

•  Solid materials such as tungsten experience erosion, thermal fatigue, and 
embrittlement from neutron damage.  

•  Liquid metals enable in-situ renewal of the surface to circumvent such issues. 
•  Lithium has a high chemical affinity for hydrogen, which has reduced 

recycling of D and enhanced plasma performance on TFTR, NSTX and other 
machines. 

•  The goal of this work is to determine mechanisms for H/D retention in Li on 
Mo using temperature programmed desorption (TPD).  

•  The study of Mo as a substrate material is motivated by the Liquid Lithium 
Divertor (LLD) installed in NSTX in 2010 and the move to all-metal PFC with 
TZM Mo alloy tiles.  
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•  Curve (f): H2 gas at low exposures 
is not retained by the lithium oxide 
film on Mo(100) at 350 K.  

 
•  Curve (e): Decomposition of a 

lightly oxidized Li/Mo(100) surface 
was not affected by 10 L H2. 

Lit
hiu

m
 Q

MS
 S

ign
al 

(a
.u.

)

12001000800600400
Temperature (K)

Li/Mo(100)
Li/TZM

Lithium
Multilayer

β1 
β2 only on 
Mo (100) 

β3 

β4: Li desorption from 
multilayer films 

Li film on TZM 
β3 

β1 
High temp. 

tail 

Li film on single 
crystal Mo(100) 

•  Mo(100) and TZM comparisons probe 
the role of carbon contamination 
and grain boundaries. 

•  Changes in β1-β3 states indicate 
changes in bonding of the lithium 
monolayer on TZM compared with 
TZM.  

•  β1 peak is more defined for Mo(100). 
The tailing on β1 for TZM may 
indicate other chemical bonding or 
enhanced diffusion of Li into the 
subsurface region of TZM via grain 
boundaries.  

Conclusions	  
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•  Indications of Li diffusion into grain boundaries were apparent in a TPD 
comparison of Li-coated TZM and single crystal Mo.  

•  Oxidized Li on Mo substrate does not retain H2 gas at low exposure and 350 K.  
•  LiH is formed on a Mo(100) surface via two methods:  

•  (1) preadsorbed H onto a cold Mo surface below room temperature followed by Li 
deposition 

•   (2) lithium deposition onto Mo(100) surface followed by low energy ion 
bombardment 

•  LiH decomposes near 600 K to liberate Li and H2.  
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(A) Deposit Li onto Mo(100) 
and then bombard the surface 
with low energy H+ ions. 

 
(B) H2 dissociatively adsorbs 
onto Mo(100) to form a 
monolayer of adsorbed H 
atoms. Deposit Li onto H/
Mo(100) to form LiH.  

(f)	  

(e)	  

(d)	  

(c)	  

(b)	  

(a)	  

Future	  Work	  

•  Uptake and retention of D2, D, and D+ on lithium-coated TZM and Mo single 
crystal will be studied using an ECR plasma source with: 
-  Ion energies of 0.02-2 keV; fluxes up to 1.5x1016 to 3.0x1017 ions/cm2/s 
-  Atom energies < 1.5 eV; fluxes > 2x1016 atoms/cm2/s 

•  Surface temperature will be varied to determine its effects on H/D uptake.  
•  Colutron mass-analyzed ion source will also be used to study the effects of 

low energy H/D ions: 
-  Deceleration lens allows for ions as low as 1-2 eV 

•  Results will be applied to the design of liquid lithium plasma facing 
components. 

Li	  and	  H2	  TPD	  of	  Li/Mo(100)	  with	  Exposure	  to	  O2	  and	  H2	  Gas	  
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TPD of H2 gas (mass = 2 amu) 
from an oxidized Li/Mo(100) 
surface indicate that H2 gas 
is not retained in the Li at 
low exposures at 350 K.  

TRIM calculations show that low energy 
ions are needed to penetrate thin Li 
films of 1-5 monolayers.  
(R. Kaita et al., J. Nucl. Mater., 438 (2013) S488–S492) 

•  A monolayer of H atoms is adsorbed onto Mo(100) at 200 K.  
•  H2 desorbs from Mo(100) at 287 K.  
•  Li deposited onto the surface to form LiH. 
•  LiH decomposes near 600 K to liberate Li and H2.  
•  Without Li, H2 TPD shows no H2 retained at 600 K. 
•  To investigate H/D uptake from ion bombardment, low energy ions must be 

used when studying thin Li films (1-5 monolayers).  

•  Curve (d): 10 L O2 exposure to Li/
Mo(100) surface results in 
complete oxidation with peaks at 
1100 and 1350 K.  

•  Curve (c): 1 L (1 L=1e-6 Torr-s) O2 
on Li/Mo(100) results in formation 
of lithium oxide that decomposes 
to liberate Li near 700 K. 

 
•  Curves (a) and (b): Compare TPD of 

Li/TZM and Li/Mo(100). 
 


