
Strontium Fluoride (SrF2) 

MICHAEL E, THOMAS 
Applied Physics Laboratory 

The Johns Hopkins University 
Laurel, Maryland 

Strontium fluoride offers a wide range of transparency, from the ultravio- 
let to the long-wave infrared (0.13 to 11 /zm), with low reflectance loss and 
low dispersion. This combination of broad transparency and low dispersion 
is rare in optical-window materials used in infrared systems. Like BaF 2, it 
allows experimenters to conveniently perform initial system alignment in the 
visible and then switch to the IR with only minor correction of the optical 
components. Furthermore, strontium fluoride has good surface hardness 
(Knoop scale 150 kg/mm 2) and is not hygroscopic. It has a flexure strength 
between those of C a F  2 (90 MPa) and B a F  2 (27 MPa). 

Strontium fluoride is a cubic crystal with the fluorite structure, space group 
Fm3m 5 (Oh), with four formula units per unit cell. The lattice constant is 
5.7996 A, giving a theoretical density of 4.277 g/cm 3. The atomic arrange- 
ment is strontium atoms occupy the 4(a) sites (m3m or Oh symmetry), and 
the fluorine atoms occupy the 8(c) sites (43m or Ta symmetry). Melting point 
is 1750 K. 

Ultraviolet reflectance of bulk SrF 2 was measured by Ganin et al. [ 1 ] up 
to 20 eV at room temperature and liquid-helium temperature. Rubloff [2] 
measured the room-temperature reflectance up to 36 eV. Unfortunately, these 
measurements are not reduced to optical constants. However, similar mea- 
surements from 10 to 36 eV by Nisar and Robin [3] have been reduced to 
optical constants using the Kramers-Kronig relation. These data are listed 
in Table I and plotted in Fig. 1. 

The Urbach tail represents absorption below the band gap, defining the 
end of transparency. The room-temperature absorption coefficient was de- 
termined from transmission measurements by Tomiki and Miyata [4] in the 
spectral range from 9.5 to 9.8 eV and fitted to the functional form 

~3abs(E, T) =/3uoexp[o-~(T)(E- Eg)/kBT], (1) 

where ~3ab s is the absorption coefficient (typically in units of cm-~),/3uo is 
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a scaling coefficient (in units of cm-~), Eg is the band-gap energy at abso- 
lute zero temperature (typically given in units of eV), kB is Boltzmann's con- 
stant, and T is temperature in Kelvins. The exponential factor O-s(T) is given 
by the equation 

2~BT Ep 
O-s(T)- o- o tanh (2) 

Ep 2kB T' 

where Ep is an effective acoustic-phonon energy of the material. The Ur- 
bach tail parameters for SrF 2 are/3uo = 1.35 • 10 9 cm-1,  Eg -- 10.670 eV, 
o- o = 0.60, and Ep = 0.044 eV. The room-temperature (295 K) values for k 
in Table I and Fig. 1 for this spectral region are generated using Eqs. (1) 
and (2). 

The room-temperature (25 ~ C) index of refraction from the ultraviolet to 
the infrared (0.22 to 11.5 ~m) has been measured by Feldman et al. [5] us- 
ing a prism and the minimum-deviation technique. A Sellmeier model of the 
form 

A2AEi(T) 
n2(A,T)= 1 +~].  A2 _A2(T ) 

1 

(3) 

is used to represent the data accurately. Model parameters are listed in Table 
II. A comprehensive analysis on a variety of data sets was performed by 
Li [6]. A Sellmeier formula was also generated coveting the range from 0.15 
to 14/xm at T -  20 ~ C. The Li model parameters are also listed in Table II. 
Because the Sellmeier model has a physical basis, the extrapolation to higher 
frequencies beyond the experimental limit is justified. The values for n in 
Table I and Fig. 1 for the spectral regions indicated are generated by the 
appropriate formula. A temperature-dependent Sellmeier model coveting the 
range from 100 to 450 K has been developed by Tropf [7]. Near-room- 
temperature thermo-optic coefficients measured at different wavelengths are 
listed in Table III [5, 8-10]. Notice that the thermo-optic coefficients are 
negative. This gives SrF2 some athermal performance as an optical element. 
An athermal material has the property that 

d(n(T)L(T)) 
dT 

=0 .  

The value of the optical-path derivative as given earlier for S r F  2 is 
6.9 • 10 -6 nL per Kelvin at visible and near infrared wavelengths. Thus, 
SrF2 is useful for optical designs that require insensitivity to temperature. 

Laser-calorimetry data [11] at DF (3.8/xm) and HF (2.7/xm) laser wave- 
lengths indicate low-level absorption in roughly the middle of the transpar- 
ency range of SrF2. Material obtained from Optovac had absorption- 
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coefficient values of 2.0 • 10 -4 cm -1 at the DF laser wavelength and 
1.4 • 10 - 4  cm-~ at the HF laser wavelength. The corresponding k values 
are listed in Table I and plotted in Fig. 1. The low-level absorption and the 
near athermal performance of SrF2 make it a candidate window material for 
high-power laser applications. 

The multiphonon absorption (multiple-quanta lattice vibrations) edge 
marks the end of infrared transparency. Absorption-coefficient measurements 
by Deutsch [12] are represented by the simple formula 

 oexp(  ) o 
where for SrF2,/3o = 22,548 cm-~ and Vo/T = 90.4 cm-~ at room tempera- 
ture. The values of k in the spectral range from 820 to 1300 cm-~ in Table 
I and Fig. 1 are obtained from this formula. The data cover the three-phonon 
to four-phonon regions. Temperature-dependent experimental data on the ab- 
sorption coefficient is described in Lipson et al. [13]. A temperature- 
dependent multiphonon model has been developed by Thomas et al. [14] 
and applied to SrF2. Measurements in the two-phonon region are reported 
by Kaiser et al. [15]. The experimental results are listed in Table I and plot- 
ted in Fig. 1. 

The one-phonon (one-quanta fundamental lattice vibrations) region is 
opaque and therefore characterized by reflectance measurements. A room- 
temperature reflectance measurement is reported by Kaiser et al. [15]. The 
classical-oscillator model is often used to fit the reflectance data and then to 
derive the optical constants. The classical-oscillator model is expressed in 
terms of the relative permittivity, e,.(v,T), as given by 1 

AEi(T)I~i (T) (5) 
Er(P,T) Ecr (T) + 

"7 ~ v 2 ( T ) -  v 2 + jF~(v,T)v'  

where Aei(T), Fi(v,T ) and Pi(T ) are the ith-mode strength, linewidth, and 
long-wavelength transverse optical frequency, VTo, respectively. The sum on 
i is over all transverse optical modes. For SrF2, there is only one allowed 
infrared-active vibrational mode based on group theory of a perfect lattice. 
This is formally stated as 

F = FI,(IR ) + F2g(R ). 

The first mode is infrared active (mode 1 in Table IV), and the second mode 
is Raman active (286 cm-~ [16]). Table IV lists the classical-oscillator model 
parameters used to fit the experimental data. More than one mode is needed 

The expression uses the engineering convention for a time harmonic field of exp(-jot). 
To convert to the convention commonly used in the HOC series, use i = -j. 
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to account for impurities and defects in real materials. Also, the high- 
frequency edge of the reflectance spectrum must include two-phonon con- 
tributions (see mode 2 in Table IV). Unfortunately, the value of E~ used by 
Kaiser et al. is not consistent with the value from the Sellmeier models men- 
tioned previously, and the same is true for the static dielectric constant. For 
this reason the model parameters have been modified to agree with these 
limiting values and still match the reflectance spectrum. These modified val- 
ues are listed in Table IV. The n and k values in Table I and Fig. 1 are gen- 
erated by Eq. (5) and the modified parameters in Table IV. 

Below VTo, the index of refraction, n, is determined by extrapolation of 
the classical-oscillator model with reasonable accuracy. The absorption co- 
efficient has been measured by Bosomworth [ 17]. Table I and Fig. 1 list and 
display the resulting values. The values are above the one-phonon red wing 
because multiphonon difference bands are also included in this spectral re- 
gion. 

The static-dielectric-constant data is the sum of all the strengths of higher- 
frequency oscillators including vibrational and electronic. Using Eq. (5), the 
static dielectric constant, Es(T) = Er'(0,T), becomes 

e s ( T ) -  Eo~(T) + ~]  AEi(T ). (6) 
i 

Based on the parameters listed in Table IV, we expect the value of Es to be 
between 6.14 and 6.5. Experimental results, obtained from capacitance 
bridges operating from 1 kHz to 1 MHz, produce values from 6.45 to 6.48, 
with most results closer to the higher value [18-21]. The corresponding re- 
fractive index value is ns = 2.543. The static-index values incorrectly are 
located at 1 • 10 4 /~m; however, there is little difference in the value of ns 
at the measured wavelength and the plotted wavelength. 

Whenever possible, physically based models are used to represent experi- 
mental measurements in Table I and Fig. 1. The models tend to reduce noise 
and allow interpolation and extrapolation to obtain meaningful results where 
no experimental data exists. In some case, the models discussed in this sec- 
tion also allow temperature-dependent data to be obtained. 
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Fig. 1. (a) Log- log plot of the room-temperature index of refraction, n, for SrF 2 versus 
wavelength in microns. (b) Log- log plot of the room-temperature extinction coefficient, k, for 
SrF 2 versus wavelength in microns. Isolated data points are indicated with a symbol. 
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T A B L E  I 

Values of  n and k for Stront ium Fluoride from Various References  a 

eV cm-~ /xm n 

35.90 

35.24 

34.94 

34.58 

33.63 

33.15 

32.97 

32.72 

32.12 

31.98 

31.84 

31.21 

31.03 

30.90 

30.74 

30.68 

30.39 

30.33 

30.30 

30.26 
30.21 

30.13 
30.06 

29.97 

29.86 

29.76 

29.64 

28.85 
28.58 
28.35 

28.15 

27.68 

27.43 
27.33 
27.05 
26.77 

26.47 

26.15 

25.26 

25.01 

24.56 

24.42 

24.20 

24.10 

289500 0.03454 1.242 

284300 0.03518 1.236 

281800 0.03549 1.261 

278900 0.03586 1.266 

271200 0.03687 1.236 

267300 0.03740 1.225 

265900 0.03761 1.237 

263900 0.03789 1.261 

259000 0.03861 1.272 

257900 0.03878 1.274 

256800 0.03894 1.293 
251700 0.03973 1.407 

250300 0.03996 1.448 

249200 0.04013 1.480 

248000 0.04033 1.536 

247400 0.04042 1.584 

245100 0.04080 1.991 

244700 0.04087 2.051 

244400 0.04092 2.075 

244100 0.04097 2.102 

243600 0.04104 2.137 

243000 0.04115 2.154 

242500 0.04124 2.146 
241700 0.04137 2.143 

240800 0.04152 2.150 

240000 0.04167 2.158 

239000 0.04184 2.149 

232700 0.04298 1.951 
230500 0.04338 1.971 
228700 0.04373 1.976 

227000 0.04405 1.969 

223300 0.04479 2.180 
221200 0.04520 2.193 

220400 0.04537 2.197 
218200 0.04584 2.007 
215900 0.04632 1.773 

213500 0.04684 1.748 

210900 0.04742 1.702 

203700 0.04909 1.604 

201700 0.04957 1.589 

198100 0.05048 1.568 

196900 0.05078 1.565 

195200 0.05124 1.613 

194400 0.05145 1.789 

0.3412 [3] 

0.3963 

0.4173 

0.4291 

0.4696 

0.5356 

0.5875 

0.6360 

0.6871 

0.7286 
0.7873 

0.9057 

0.9605 

1.011 

1.064 

1.115 

1.150 
1.112 

1.063 

1.007 

0.9336 

0.8745 

0.8165 
0.7493 

0.6764 

0.6196 

0.5502 

0.4337 

0.4471 
0.4198 

0.4257 

0.4002 

0.1579 

0.07584 
0.00311 
0.00451 

0.03753 

0.07288 

0.1530 

0.1877 

0.2835 

0.3399 

0.5235 

0.5621 

"References given in brackets. 

(continued) 



890 Michael E. Thomas 

eV - 1  
c m  

TABLE I (Continued) 

Strontium Fluoride 

/.~m 

23.99 
23.93 
23.77 
23.50 
23.20 
22.92 
22.75 
22.64 
22.44 
22.13 
21.77 
21.54 
21.28 
20.96 
20.20 
19.71 
19.46 
19.17 
18.86 
18.45 
18.21 
17.76 
17.59 
17.43 
17.26 
17.03 
16.83 
16.34 
16.13 
15.92 
15.76 
15.71 
15.69 
15.64 
15.42 
15.20 
15.15 
14.80 
14.63 
14.57 
14.38 
14.27 
14.19 
14.07 
14.00 
13.74 

193500 
193000 
191700 
189500 
18710O 
184900 
183500 
182600 
181000 
178500 
175600 
173700 
171700 
169000 
162900 
159000 
157000 
154600 
152100 
148800 
146900 
143300 
141900 
140600 
139200 
137400 
135800 
131800 
130100 
128400 
127200 
126700 
126500 
126200 
124400 
122600 
122200 
119400 
118000 
117500 
116O00 
115100 
114500 
113500 
112900 
110800 

0.05169 
0.05180 
0.05217 
0.05276 
0.05344 
0.05409 
0.05449 
0.05476 
0.05525 
0.05603 
0.05695 
0.05756 
0.05825 
0.05916 
0.06139 
0.06291 
0.06370 
0.06468 
0.06575 
0.06718 
0.06808 
0.06980 
0.07049 
0.07114 
0.07185 
0.07280 
0.07365 
0.07590 
0.07687 
0.07790 
0.07865 
0.07892 
0.07903 
0.07925 
0.08042 
0.08155 
0.08186 
0.08378 
0.08472 

0.08508 
0.08623 
0.08688 
0.08736 
0.08814 
0.08855 
0.09022 

2.013 
2.110 
2.123 
1.746 
1.680 
1.820 
1.910 
1.925 
1.813 
1.592 
1.523 
1.499 
1.477 
1.447 
1.403 
1.434 
1.431 
1.431 
1.419 
1.387 
1.364 
1.319 
1.319 
1.348 
1.383 
1.411 
1.437 
1.536 
1.607 
1.709 
1.766 
1.764 
1.764 
1.762 
1.704 
1.737 
1.706 
1.501 
1.452 

1.466 
1.520 
1.564 
1.601 
1.677 
1.736 
2.055 

0.5311 
0.4473 
0.0440 
0.0500 
0.1000 
0.2068 
0.1012 
0.0427 
0.00551 
0.00033 
0.00037 
0.02126 
0.05195 
0.0827 
0.2047 
0.2516 
0.2553 
0.2538 
0.2518 
0.2706 
0.3070 
0.3907 
0.4455 
0.4962 
0.5240 
0.5437 
0.5801 
0.6662 
0.6928 
0.6637 
0.6845 
0.6449 
0.5219 
0.4731 
0.5124 
0.4517 
0.4011 
0.4348 
0.5763 
0.6442 
0.7740 
0.8387 
0.8853 
0.9228 
0.9694 
0.9530 
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TABLE I (Continued) 

Strontium Fluoride 

eV cm-1 /xm 

13.60 109700 0.09116 2.185 
13.53 109200 0.09160 2.225 
13.43 108300 0.09231 2.245 

13.38 107900 0.09269 2.254 
13.31 107300 0.09317 2.241 
13.11 105800 0.09454 2.206 
12.84 103500 0.09658 2.105 

12.34 99540 0.1005 1.738 
12.28 99020 0.1010 1.759 
12.24 98760 0.1013 1.770 
12.19 98360 0.1017 1.786 
12.14 97930 0.1021 1.803 
12.09 97540 0.1025 1.818 
12.02 96930 0.1032 1.991 
11.92 96120 0.1040 2.059 
11.87 95700 0.1045 2.060 
11.81 95240 0.1050 2.060 
11.71 94440 0.1059 2.062 
11.58 93390 0.1071 2.029 
11.45 92320 0.1083 2.006 
11.32 91270 0.1096 1.973 
11.09 89460 0.1118 1.857 
10.91 88010 0.1136 1.691 
10.84 87460 0.1143 1.620 
10.79 87060 0.1149 1.582 
10.76 86770 0.1152 1.554 
10.72 86430 0.1157 1.545 
10.67 86050 0.1162 1.572 
10.64 85830 0.1165 1.623 
10.58 85330 0.1172 1.766 
10.52 84860 0.1178 1.925 
10.30 83060 0.1204 2.415 
10.29 83000 0.1205 2.423 
10.27 82840 0.1207 2.443 
10.25 82630 0.1210 2.446 
10.24 82570 0.1211 2.441 
10.21 82360 0.1214 2.426 
10.17 82040 0.1219 2.402 
10.15 81900 0.1221 2.394 
10.10 81460 0.1228 2.370 
10.05 81070 0.1234 2.335 
10.01 80750 0.1238 2.315 
9.879 79680 0.1255 1.746 

9.801 79050 0.1265 1.735 
9.724 78430 0.1275 1.725 

9.649 77820 0.1285 1.716 

[6] 

0.8583 
0.8077 
0.6814 
0.6182 
0.5482 

0.3949 
0.2394 

0.2703 
0.3342 
0.3888 
0.4590 
0.5389 
0.6044 
0.6413 
0.5856 
0.5012 
0.4392 
0.3726 
0.3015 
0.2424 
0.1942 
0.1697 
0.2072 
0.2625 
0.3263 
0.3936 
0.4574 
0.6011 
0.6730 
0.7409 
0.8018 
0.6704 
0.6066 
0.5469 
0.4814 
0.4262 
0.3630 
0.2947 

0.2326 
0.1654 
0.1017 

0.0293 
0.0003826 [4] 

8.702E-5 

2.026E-5 
4.823E-6 

(continued) 
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eV --1 
c m  

TABLE I (Continued) 

Strontium Fluoride 

/~m 

9.574 
9.501 
9.429 
8.266 
7.085 
6.199 
5.510 
5.904 
4.959 
3.999 
3.542 
3.024 
2.755 
2.431 
2.254 
2.032 
1.907 
1.746 
1.653 
1.531 
1.362 
1.228 
1.117 
1.025 
0.9464 
0.8793 
0.8211 
0.7701 
0.7251 
0.6850 
0.6491 
0.6168 
0.5876 
0.5610 
0.5367 
0.5145 
0.4940 
0.4750 
0.4590 
0.4575 
0.4412 
0.4261 
0.4119 
0.3987 
0.3862 
0.3746 

77220 
76630 
76050 
66670 
57140 
50000 
44440 
47619 
40000 
32258 
28571 
24390 
22222 
19608 
18182 
16393 
15384 
14084 
13333 
12346 
10989 
9901.0 
9009.0 
8264.5 
7633.6 
7092.2 
6622.5 
6211.2 
5847.9 
5524.9 
5235.6 
4975.1 
4739.3 
4524.9 
4329.0 
4149.4 
3984.1 
3831.4 
3703.7 
3690.0 
3558.7 
3436.4 

3322.3 
3215.4 
3115.3 
3021.1 

0.1295 
0.1305 
0.1315 
0.150 
0.175 
0.200 
0.225 
0.21 
0.25 
0.31 
0.35 
0.41 
0.45 
0.51 
0.55 
0.61 
0.65 
0.71 
0.75 
0.81 
0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.91 
2.01 
2.11 
2.21 
2.31 
2.41 
2.51 
2.61 
2.70 
2.71 
2.81 
2.91 
3.01 
3.11 
3.21 
3.31 

1.707 
1.699 
1.691 
1.594 
1.534 
1.504 
1.486 
1.49513 
1.47336 
1.45725 
1.45131 
1.44556 
1.44309 
1.44029 
1.43906 
1.43740 
1.43675 
1.43560 
1.43527 
1.43435 
1.43343 
1.43269 
1.43206 
1.43151 
1.43100 
1.43051 
1.43003 
1.42956 
1.42909 
1.42861 
1.42812 
1.42761 
1.42709 
1.42656 
1.42601 
1.42544 
1.42485 
1.42424 

1.42361 
1.42296 
1.42228 
1.42159 
1.42087 
1.42013 
1.41937 

[5] 

1.174E-6 
2.922E-7 
7.428E-8 

3.20E-8 [ 11 ] 
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TABLE I (Continued) 

Strontium Fluoride 

eV cm-1 /xm 

0.3636 2932.5 
0.3532 2849.0 
0.3434 2770.1 
0.3342 2695.4 

0.3260 2631.6 
0.3254 2624.7 

0.3171 2557.5 
0.3092 2493.8 
0.3017 2433.1 
0.2945 2375.3 

0.2877 2320.2 
0.2811 2267.6 
0.2749 2217.3 
0.2689 2169.2 
0.2633 2123.1 
0.2578 2079.0 
0.2525 2036.7 
0.2475 1996.0 
0.2426 1956.9 
0.2380 1919.4 
0.2335 1883.2 
0.2292 1848.4 
0.2250 1814.9 
0.2210 1782.5 
0.2171 1751.3 
0.2134 1721.2 
0.2098 1692.1 
0.2063 1663.9 
0.2029 1636.7 
0.1997 1610.3 
0.1965 1584.8 
0.1934 1560.1 
0.1905 1536.1 
0.1876 1512.9 
0.1848 1490.3 
0.1821 1468.4 
0.1794 1447.2 
0.1769 1426.5 
0.1744 1406.5 
0.1720 1387.0 

0.1696 1368.0 
0.1673 1349.5 
0.1651 1331.6 
0.1629 1314.1 
0.1608 1297.0 

0.1588 1280.4 
, , ,  

3.41 
3.51 
3.61 
3.71 

3.80 
3.81 

3.91 
4.01 
4.11 

4.21 
4.31 
4.41 
4.51 
4.61 
4.71 
4.81 
4.91 
5.01 
5.11 
5.21 
5.31 
5.41 
5.51 
5.61 
5.71 
5.81 
5.91 
6.01 
6.11 
6.21 
6.31 
6.41 
6.51 
6.61 
6.71 
6.81 
6.91 
7.01 
7.11 
7.21 

7.31 
7.41 

7.51 
7.61 
7.71 
7.81 

1.41858 
1.41778 
1.41694 
1.41609 

1.41521 
1.41430 
1.41337 
1.41242 

1.41144 
1.41044 
1.40941 
1.40835 
1.40727 
1.40617 
1.40503 
1.40388 
1.40269 
1.40148 
1.40024 
1.39898 
1.39768 
1.39636 
1.39502 
1.39364 
1.39223 
1.39080 
1.38934 
1.38785 
1.38633 
1.38478 
1.38320 
1.38159 
1.37995 
1.37828 
1.37658 
1.37485 
1.37308 
1.37128 

1.36946 
1.36759 
1.36570 
1.36377 

1.36181 
1.35981 

1.35778 

2.90E-8 [ 11] 

(continued) 
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TABLE I (Continued) 

Strontium Fluoride 

eV c m -  ~ ~m n k 

0.1567 1264.2 7.91 1.35572 
0.1548 1248.4 8.01 1.35362 
0.1531 1234.6 8.1 1.3517 [6] 
0.1442 1162.8 8.6 1.3405 
0.1363 1098.9 9.1 1.3283 
0.1292 1041.7 9.6 1.3151 
0.1228 990.1 10.1 1.3800 
0.1170 943.4 10.6 1.2854 
0.1117 900.9 11.1 1.2686 
0.1069 862.1 11.6 1.2505 
0.10609 855.7 11.69 1.3156 
0.10037 809.5 12.35 1.3002 
0.09776 788.5 12.68 1.2921 
0.09526 768.3 13.02 1.2835 
0.09346 753.8 13.27 1.2768 
0.09161 738.9 13.53 1.2695 
0.08967 723.2 13.83 1.2611 
0.08838 712.8 14.03 1.2552 
0.08485 684.4 14.61 1.2373 
0.08200 661.4 15.12 1.2206 
0.07944 640.7 15.61 1.2035 
0.07867 634.5 15.76 1.1979 
0.07795 628.7 15.91 1.1926 
0.07686 619.9 16.13 1.1840 
0.07584 611.7 16.35 1.1756 
0.07463 601.9 16.61 1.1649 
0.07280 587.2 17.03 1.1474 
0.06859 553.2 18.08 1.0991 
0.06486 523.1 19.12 1.0442 
0.06447 520 19.23 1.0382 
0.06323 510 19.61 1.015 
0.06199 500 20.00 0.991 
0.06075 490 20.41 0.964 
0.05951 480 20.83 0.934 
0.05827 470 21.28 0.901 
0.05703 460 21.74 0.864 
0.05579 450 22.22 0.822 
0.05455 440 22.73 0.774 
0.05331 430 23.26 0.719 
0.05207 420 23.81 0.655 
0.05083 410 24.39 0.578 
0.04959 400 25.00 0.486 
0.04835 390 25.64 0.380 
0.04711 380 26.32 0.282 
0.04587 370 27.03 0.219 
0.04463 360 27.78 0.181 

2 Results obtained from modified classical-oscillator parameters in Table IV. 

1.7035E-6 [12] 
4.11E-6 
8.58E-6 
1.71E-5 
3.17E-5 
5.58E-5 
9.36E-5 
0.0150 
0.000173 [15] 
0.000361 
0.000502 
0.000631 
0.000780 
0.000955 
0.00120 
0.00159 
0.00252 
0.00432 
0.00719 
0.00702 
0.00708 
0.00682 
0.00644 
0.00619 
0.00693 
0.0107 
0.0206 
0.02972 

0.0331 
0.0370 
0.0416 
0.0470 
0.0535 
0.0612 
0.O708 
0.0826 
0.0977 
0.118 
0.146 
0.189 
0.261 
0.378 
0.519 
0.660 
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TABLE I (Continued) 

Strontium Fluoride 

eV cm-1 txm 

0.04339 350 28.57 O. 156 0.800 

0.04215 340 29.41 O. 137 0.940 
0.04092 330 30.30 O. 122 1.087 

0.03968 320 31.25 O. 110 1.243 

0.03844 310 32.26 0.0998 1.413 

0.03720 300 33.33 0.0925 1.602 

0.03596 290 34.48 0.0881 1.818 

0.03472 280 35.71 0.0876 2.071 

0.03348 270 37.04 0.0923 2.379 

0.03224 260 38.46 O. 106 2.770 

0.031 O0 250 40.00 O. 136 3.304 

0.02976 240 41.67 0.208 4.121 

0.02852 230 43.48 0.448 5.668 

0.02728 220 45.45 3.166 10.930 

0.02604 210 47.62 8.167 1.012 

0.02480 200 50.00 5.525 0.272 

0.02356 190 52.63 4.534 O. 136 

0.02232 180 55.56 3.994 0.0855 
0.02108 170 58.82 3.648 0.0594 

0.01984 160 62.50 3.406 0.0445 

0.01860 150 66.67 3.227 0.0349 

0.01736 140 71.43 3.090 0.0282 

0.01995 160.9 62.14 3.426 0.0792 

0.01993 160.7 62.21 3.422 0.0766 

0.01989 160.4 62.34 3.415 0.0746 

0.01980 159.7 62.63 3.399 0.0725 

0.01969 158.8 62.96 3.383 0.0687 

0.01948 157.1 63.66 3.349 0.0643 
0.01921 154.9 64.55 3.309 0.0620 
0.01876 151.3 66.10 3.248 0.0650 
0.01860 150.0 66.67 3.227 0.0593 
0.01849 149.2 67.04 3.214 0.0550 
0.01837 148.2 67.50 3.199 0.0509 
0.01815 146.4 68.32 3.173 0.0472 

0.01781 143.7 69.60 3.136 0.0454 

0.01748 141.0 70.94 3.102 0.0436 
0.01721 138.8 72.03 3.076 0.0416 

0.01701 137.2 72.89 3.057 0.0385 

0.01670 134.7 74.26 3.029 0.0362 

0.01589 128.2 78.02 2.964 0.0329 

0.01531 123.5 80.99 2.922 0.0315 

0.01482 119.5 83.66 2.890 0.0306 

0.01370 110.5 90.51 2.825 0.0295 

0.01299 104.8 95.42 2.790 0.0294 

0.01235 99.6 100.4 2.761 0.0298 

0.01172 94.5 105.8 2.735 0.0304 

[17] 

(continued) 
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eV - -1  
c m  

TABLE I (Continued) 

Strontium Fluoride 

brm 

0.01102 88.9 112.5 2.710 
0.01044 84.2 118.8 2.690 
0.00978 78.9 126.8 2.670 
0.00924 74.5 134.2 2.655 
0.00872 70.3 142.2 2.642 

0.00824 66.5 150.4 2.630 
0.00769 62.0 161.3 2.618 
0.00720 58.1 172.2 2.608 
0.00664 53.6 186.6 2.598 
0.00595 48.0 208.4 2.587 
0.00534 43.1 232.1 2.578 
0.00481 38.8 258.0 2.571 
0.00359 29.0 344.8 2.559 
0.00293 23.7 422.7 2.554 
0.00239 19.3 519.0 2.550 
0.00178 14.4 697.0 2.547 
0.0 0.0 ~ 2.543 

, 
[21] 

0.0312 
0.0318 
0.0331 

0.0333 
0.0335 
0.0330 
0.0327 
0.0304 
0.0275 
0.0239 
0.0204 
0.0176 
0.0127 
0.0101 
0.0062 
0.0O45 
0.0 

TABLE II 

Room-Temperature Sellmeier Model Parameters 

ith mode A~ i /~i 

Feldman et al. model 
1 0.67805894 0.05628989 
2 0.37140533 0.10801027 
3 3.8484723 34.649040 

Li model 
1 0.33973 0.0 
2 0.70970 0.09597 
3 0.1788 26.03 
4 3.8796 45.60 
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T A B L E  I I I  

T h e r m o - o p t i c a l  Coef f ic ients  o f  S t r o n t i u m  F l u o r i d e  

Wavelength  dn/dT Measurement  
(~m)  (10 -6 /K)  temperature (~ Reference 

0.3250 - 10.8 37 [8] 

0.4416 - 11.6 37 [8] 

0.4579 - 1 2 . 0  20 [5] 

0.6328 - 12.4 20 [5] 

- 12.0 37 [8, 9] 

1.15 - 1 2 . 6  20 [5] 

- 12.7 37 [8, 9] 

3.39 - 1 2 . 4  20 [5] 

- 13.0 37 [8, 9] 

10.6 - 9 . 8  20 [51 
oo 265 7 - 4 7  [10] 

TABLE IV 

R o o m - T e m p e r a t u r e  Class ica l  Osc i l l a tor  M o d e l  P a r a m e t e r s  

Mode  number  v i 

i ( c m - 1 )  AE i K,i/vi Reference 

1 217 4.0 0.0170 [16] 
2 316 0.07 0.25 

E~ = 2.07 

Modified 

1 217 4.3 0.017 [see text] 

2 360 0.6 0.25 

�9 = 2.05 


