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Motivation & Background:
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• Dynamic compression of materials to pressures above 100 GPa can be carried out at x-ray free electron laser (XFEL) 
 facilities with high-power laser drivers 
• Materials responses at these pressures are relevant to planetary science, material science, and Inertial Confinement Fusion (ICF) [1,2,3, & 4]
• A long-term goal of dynamic compression is to operate at High Repetition Rates (HRR) of 1 – 10 Hz, which requires significant development in 

many areas, including target design and manufacturing, laser facilities capabilities, diagnostics, and data management [5]
• This poster will show some of the work being done
 by the Target Fabrication Group at the CLF to:

• Improve the manufacturing process of the 
  current tape targets 
• Design novel tape targets 

Figure 1: A series of photos showing the initial method of coating, where the Kapton tape is sandwiched between 
two masking plates, removing the plates after the coating shows the required circular targets.  
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Sputter coating methods:

(a)                                                         (b)                                                          (c) 

Method 1:
• The tape is wrapped around a base plate and 

sandwiched between two masking plates
• This is then secured to the rotating plate in the 

sputterer for coating  (see Figure 1)

Method 2:
• Both the tape and mask are fed through a modified tape drive 

system (shown in Figure 2) , and the mask is now laser cut Kapton 
• This system can be coated in two different ways:

a) While the tape is stationary (enables thicker coatings)
b) While the tape and mask are both moving (quicker coating)

Figure 2: Top: An image of the modified tape drive system that feeds both the tape and its mask 
through the sputter coater. Bottom: An example of a coated tape created by moving and coating 
at the same time.

Advantages:
• Targets are isolated from each other
• This approach has been successfully used to make targets for a 

Gemini experiment 

Disadvantages:
• Takes a lot of time to coat both sides of the tape
• It is difficult to wrap the tape around the base plate and ensure 

that it is completely flat
• Multiple layer targets increase the complexity as the tape needs 

to be wrapped around the backing plate again so that the masks 
re-align 

• The amount of tape coated in one run is limited due to the size 
of the backing plate

Slurry targets:
• Silicon slurry targets of diameter 2 

mm and thicknesses between 80 and 
300 um have been successfully 
deposited and cured using the Fisnar 
robotics system at the CLF

• The slurry was made using a UV-
curing epoxy and silicon grain mix 
with a ratio of 10:1 and an average 
particle size between 1 and 5 um

Figure 3: Left: Close-up image of the targets made using the experimental setup 
shown on the right. Right: An image of the set-up used for creating the silicon slurry 
targets, including dispensing and UV curing the slurry mix. 
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Advantages:
• Targets are isolated from each other
• With a larger coating system, this could coat targets much quicker 

than method 1 
• Ensures the tape is tight throughout the coating process
• No limit on the length of tape that can be coated in one run

Disadvantages:
• Compared to method 1, it is harder to get thicker targets


