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Improving the performance of optically pumped short-wavelength far-infrared
lasers by improving light extraction efficiency

Nakayama, Kazuya
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In fusion plasma research, short-wavelength far-infrared (FIR) lasers with
wavelengths around 50 p m are required to measure electron density and magnetic field distribution

in plasma. In particle physics, similar lasers are needed to develop detectors for neutrino decay
photon search experiments.

In this study, we have developed a laser output mirror with improved light extraction efficiency and
have realized high-performance optically pumped short-wavelength FIR lasers at wavelengths of 48 p
m, 57 ym, 71 ym, and 119 p m.
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1. Si Ge, Csl, ZnS
Si Ge Csl ZnS
A (um) n a(/cm) n o (/cm) n o (/cm) n o (/cm)
47.661 3.4178 0.318 3.97 126 1.42 <0.1 3.56 388
57.1511 | 3.4177 0.332 3.98 154 1.40 <0.1 3.23 187
70.5116 | 3.4173 0.213 3.99 110 1.32 44.0 3.05 106
118.863 3.4173 0.056 4.03 68.3 0.431 1090 2.93 63.7
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57-um 48-um
a=8 mm 1D =25 mm 119-pm
71-pm d=10 mm /D =35 mm 2 4
10 50 % CO;,
2.
Pump CO, laser FIR laser
Line Pcoz (W) A (um) Pgig (mW)
9R(8) 55 47.661 300
55 57.1511 278
9P(34) 100 70.5116 318
9P(36) 100 118.863 529
)
Ophir PyrocamlV 25.6 mmx 25.6 mm
M2 3
D4 2
f=152.4 mm
f=1m f=152.4
mm 1.3 1.6
M2 =
3.
Beam widthe Beam Divergence angle |Beam propagation ration
A(um) | dg, (mm) day(mm) O,y (mrad) @ay(mrad) M2, sz
47.661° 10.43 10.61 12.84 12.34 1.43 1.45
57.15112 12.46 12.23 15.65 14.58 1.58 1.43
70.5116° 9.96 9.72 12.47 13.79 1.32 1.36
118.863° 15.85 14.63 21.44 21.16 1.36 1.29
a coupling hole ¢8, ® coupling hole $10
Clocation z=600 mm
®)

40 100 pm
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