
PRIMEX Targets



Carbon target:

• Pyrolytic graphite, 9mm thick (5% RL) 

• Low porosity compared to graphite (1% versus 10%)

• Doesn’t fragment, easier to machine than graphite

• Natural isotopic abundance, 98.89%

• Elemental analysis: 

Proton induced x-ray emission (72 elements) and 
Combustion (CHNO)

Carbon 99.63% Aluminum .006%

Hydrogen <.10% Silicon .006%

Nitrogen <.05% Chlorine .003%

Oxygen 0.19% Calcium .003%



• Measuring ρt for the carbon target:

ρ measured using water displacement technique. 

Thickness measurements using a E.05 mil accuracy 
micrometer with .25” diameter head.  







Metal foil targets

• 120Sn: 98.29% enrichment, 440 mg/cm2, Dr/rz.21%

• 208Pb: 99.09% enrichment, 330 mg/cm2, Dr/rz.04%

Measuring target thickness using x-ray attentuation

Step 1: Establish calibration points. 

• Measure target thickness with micrometer at 4 target 
points (upper left, upper right, lower left, lower right of 
target center) 

• Make x-ray attenuation measurements (2 mm spot size) 
at the same points. 

Step 2: Measure x-ray attenuation attenuation at other 
points on the target



X-Ray Target Scanner

The Old Setup







The new setup





• Initially fit calibration data to the form
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with λ from the literature, b from a fit to data

• Found that bt/l is small for our targets (.067 and .15 
for Pb and Sn). This justifies fitting calibration data 
with simple exponential form,
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where λ’ is fit to the data. (Our values for λ’ are very 
close to values in the literature) 
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Next steps:

• Repeat Sn and Pb x-ray scans using 100 mil grid steps.

• x-ray the graphite target to ensure the target density 
is uniform. 

After completion of PRIMEX run:

• x-ray scans with Lanthanum chloride scintillator (4% 
energy resolution and 25 ns decay time, versus 7% and 
230 ns for NaI). New product from Saint-Gobain. 

• Remove target foils from frames and measure Sn and 
Pb density at E.5% level.  Need a slightly more 
accurate scale (have E1 mg, need E.5 mg) 
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