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𝛼X 30keV = 90 cm−1 
𝛼X 70keV = 5.5 cm−1 

X-ray absorption in Nd:YVO4 laser medium 
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Laser design 

Nd:YVO4 (a-cut): 1 % at. ≡ 1.26 × 1020 cm−3 

𝜎A = 2.8 × 10−19 cm2 

𝜎E = 25 × 10−19 cm2 

𝜏sp(3% at. ) ≈ 30 × 10−6 s 
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X-ray detection limits 

𝜂X−Nd 30 keV, 3% at. ≈ 4500 Nd sensitization efficiency: 

Pump noise:  𝜎noise(808 nm) = 0.5% rms 

Pump/laser beam parameters: 𝑤0 808 nm = 𝑤0 1064 nm = 100 μm 

𝑀2 808 nm = 20     𝑀2 1064 nm = 1.5 

𝑃th = 32 mW 

𝜙X,min = 2.7 × 1014 ph s−1cm−2 (1.3 W cm−2) 

short pulse 𝐹X,min = 8.2 × 109 ph cm−2 (39 μJ cm−2) 

cw 

𝑃th = 32 mW 

𝜙X,min = 2.7 × 1013 ph s−1cm−2 (0.13 W cm−2) 

short pulse 𝐹X,min = 8.2 × 108 ph cm−2 (3.9 μJ cm−2) 

cw 

Cavity parameters: 𝐿 = 0.5 mm, 𝐿c = 2.5 mm +5 mm + ⋯ , Loss = 3% 
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