Ei= 11.8226 keV AEg AEt

Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm

(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]
Si (1,5,9) 11.807 87.07 15.1912 14.26 0.6041 8.61 7.55 11.45
Equiv. Refl.: (3,7,7)
Si (0,2,10) 11.64 79.93 7.1255 6.16 2.0994 12.94 26.24 29.26
Equiv. Refl.: (2,6,8)
Si (4,4,8) 11.184 71.08 46171 3.78 4.0525 15.31 50.66 52.92
Ge (3,5,9) 11.751 83.69 3.9824 11.38 1.3078 14.88 16.35 22.1
Si 1,7,7) 11.357 73.87 3.3398 297 3.419 10.15 42.74 43.93
Equiv. Refl.: (3,3,9), (5,5,7)
Ge (0,2,10) 11.175 70.95 3.1573 6.41 4.0835 26.17 51.04 57.36
Equiv. Refl.: (2,6,8)
Ge (1,5,9) 11.335 73.48 1.8338 4.97 3.5055 17.41 43.82 47.15
Equiv. Refl.: (3,7,7)

LiNbO3 (6,-8,14) 11.821 89.02 99.134 99.061 0.202 19.97 2.52 20.13
Equiv. Refl.: (8,-6,14)

LiNbO3 (2,6,14) 11.821 89.02 99.133 99.06 0.202 19.97 2.52 20.13
Equiv. Refl.: (-6,-2,14)

LiNbO3 (-2,8,14) 11.821 89.02 99.132 99.06 0.202 19.97 2.52 20.13
Equiv. Refl.: (-8,2,14)

LiNbO3 (-6,8,-14) 11.821 89.02 95.815 99.061 0.202 19.97 2.52 20.13
Equiv. Refl.: (-8,6,-14)

LiNbO3 (2,-8,-14) 11.821 89.02 95.814 99.06 0.202 19.97 2.52 20.13
Equiv. Refl.: (6,2,-14), (8,-2,-14), (-2,-6,-14)

LiNbO3 (1,-8,12) 11.79 85.74 21.892 22.17 0.881 19.53 11.01 22.42
Equiv. Refl.: (7,1,12), (8,-1,12), (-1,-7,12)

LiNbO3 (-7,8,12) 11.79 85.74 21.891 22.17 0.881 19.53 11.01 2242
Equiv. Refl.: (-8,7,12)

LiNbO3 (1,7,-12) 11.79 85.74 21.464 22.17 0.881 19.53 11.01 22.42
Equiv. Refl.: (7,-8,-12), (8,-7,-12), (-1,8,-12), (-7,-1,-12), (-8,1,-12)

LiNbO3 (1,7,12) 11.79 85.74 19.532 20.262 0.881 17.85 11.01 20.97
Equiv. Refl.: (7,-8,12), (8,-7,12), (-1,8,12), (-7,-1,12), (-8,1,12)

LiNbO3 (1,-8,-12) 11.79 85.74 19.195 20.262 0.881 17.85 11.01 20.97
Equiv. Refl.: (7,1,-12), (8,-1,-12), (-1,-7,-12), (-7,8,-12), (-8,7,-12)

LiNbO3 (2,2,24) 11.764 84.27 18.207 18.186 1.186 21.56 14.82 26.16
Equiv. Refl.: (2,-4,24), (4,-2,24), (-2,4,24), (-2,-2,24), (-4,2,24)

LiNbO3 (2,2,-24) 11.764 84.27 18.167 18.186 1.186 21.56 14.82 26.16
Equiv. Refl.: (2,-4,-24), (4,-2,-24), (-2,4,-24), (-2,-2,-24), (-4,2,-24)

Sapph  (1,1,24) 11.748 83.54 15.903 13.306 1.338 17.8 16.72 24.42
Equiv. Refl.: (1,1,-24), (1,-2,24), (1,-2,-24), (2,-1,24), (2,-1,-24), (-1,2,24), (-1,2,-24), (-1,-1,24), (-1,-1,-24)
(-2,1,24), (-2,1,-24)

LiNbO3 (4,5,-10) 11.745 83.42 14.456 14.099 1.364 19.23 17.05 25.7
Equiv. Refl.: (5,-9,-10), (9,-5,-10), (-4,9,-10), (-5,-4,-10), (-9,4,-10)

LiNbO3  (0,8,-8) 11.685 81.25 14.323 13.287 1.82 24.18 22.75 33.2
Equiv. Refl.: (8,-8,-8), (-8,0,-8)

LiNbO3 (4,-9,10) 11.745 83.42 13.567 14.099 1.364 19.23 17.05 25.7
Equiv. Refl.: (5,4,10), (9,-4,10), (-4,-5,10), (-5,9,10), (-9,5,10)

LiNbO3 (0,-8,8) 11.685 81.25 13.532 13.287 1.82 24.18 22.75 33.2

Equiv. Refl

(8,0,8), (-8,8,8)



Ei= 11.8226  keV AEg AEt

Cryst  Refl EB OB [IR dO Width Ei cot® AE 2m,50pm  2m, S0pm
(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]
Sapph  (2,5,15) 11.812 87.58 12.308 12.149 0.5 6.07 6.25 8.71

Equiv. Refl.: (2,5,-15), (2,-7,15), (2,-7,-15), (5,2,15), (5,2,-15), (5,-7,15), (5,-7,-15), (7,-2,15), (7,-2,-15)
(7,-5,15), (7,-5,-15), (-2,7,15), (-2,7,-15), (-2,-5,15), (-2,-5,-15), (-5,7,15), (-5,7,-15), (-5,-2,15)
(-5,-2,-15), (-7,2,15), (-7,2,-15), (-7,5,15), (-7,5,-15)

LiNbO3 (0,1,26)  11.709 82.07 10.986 11.124 1.648 18.33 20.59 27.57
Equiv. Refl.: (1,-1,26), (-1,0,26)

Sapph (0,7,-10)  11.562 77.95 10.844 8.911 2.524 22.49 31.55 38.75
Equiv. Refl.: (0,-7,10), (7,0,10), (7,-7,-10), (-7,0,-10), (-7,7,10)

LiNbO3 (0,-1,-26) 11.709 82.07 10.835 11.124 1.648 18.33 20.59 27.57
Equiv. Refl.: (1,0,-26), (-1,1,-26)

LiNbO3 (0,-6,18) 11.593 78.69 10.09 9.677 2.365 22.89 29.57 37.39
Equiv. Refl.: (6,0,18), (-6,6,18)

LiNbO3 (0,6,-18)  11.593 78.69 9.892 9.677 2.365 22.89 29.57 37.39
Equiv. Refl.: (6,-6,-18), (-6,0,-18)

LiNbO3 (2,-5,22) 11.555 77.79 9.835 9.281 2.559 23.75 31.98 39.84
Equiv. Refl.: (3,2,22), (5,-2,22), (-2,-3,22), (-3,5,22), (-5,3,22)

LiNbO3 (3,-8,14) 11.573 78.2 9.531 8.96 2.469 22.12 30.86 37.97
Equiv. Refl.: (5,3,14), (8,-3,14), (-3,-5,14), (-5,8,14), (-8,5,14)

LiNbO3 (2,3,-22) 11.555 77.79 9.464 9.281 2.559 23.75 31.98 39.84
Equiv. Refl.: (-2,5,-22), (-3,-2,-22), (-5,2,-22)

LiNbO3 (3,-5,-22) 11.555 77.79 9.463 9.281 2.559 23.75 31.98 39.84
Equiv. Refl.: (5,-3,-22)

LiNbO3 (0,6,18)  11.593 78.69 9.23 8.934 2.365 21.13 29.57 36.34
Equiv. Refl.: (6,-6,18), (-6,0,18)

LiNbO3 (2,-6,20) 11.581 78.4 9.142 8.867 2.427 21.52 30.33 37.19
Equiv. Refl.: (4,2,20), (6,-2,20), (-2,-4,20), (-4,6,20), (-6,4,20)

Sapph  (1,7,6) 11.714 82.21 9.049 7.697 1.617 12.44 20.21 23.73

Equiv. Refl.: (1,7,-6), (1,-8,6), (1,-8,-6), (7,1,6), (7,1,-6), (7,-8,6), (7.-8,-6), (8,-1,6), (8,-1,-6)
(8,-7,6), (8,-7,-6), (-1,8,6), (-1,8,-6), (-1,-7,6), (-1,-7,-6), (-7,8,6), (-7,8,-6), (-7,-1,6)
(-7,-1,-6), (-8,1,6), (-8,1,-6), (-8,7,6), (-8,7,-6)

LiNbO3 (1,6,16) 11.59 78.62 9.005 8.703 2.38 20.71 29.75 36.25
Equiv. Refl.: (6,-7,16), (7,-6,16), (-1,7,16), (-6,-1,16), (-7,1,16)

LiNbO3 (2,4,-20) 11.581 78.4 8.892 8.867 2.427 21.52 30.33 37.19
Equiv. Refl.: (4,-6,-20), (6,-4,-20), (-2,6,-20), (-4,-2,-20), (-6,2,-20)

LiNbO3 (0,-6,-18) 11.593 78.69 8.857 8.934 2.365 21.13 29.57 36.34
Equiv. Refl.: (6,0,-18), (-6,6,-18)

LiNbO3 (0,-8,-4) 11.267 72.36 8.809 8.021 3.759 30.15 46.99 55.83
Equiv. Refl.: (8,0,-4), (-8,8,-4)

LiNbO3 (3,5,-14) 11.573 78.2 8.776 8.96 2.469 22.12 30.86 37.97
Equiv. Refl.: (-3,8,-14), (-5,-3,-14), (-8,3,-14)

LiNbO3 (5,-8,-14) 11.573 78.2 8.775 8.96 2.469 22.12 30.86 37.97
Equiv. Refl.: (8,-5,-14)

Sapph  (3,3,18)  11.615 79.26 8.69 7.187 2.243 16.12 28.04 32.34

Equiv. Refl.: (3,3,-18), (3,-6,18), (3,-6,-18), (6,-3,18), (6,-3,-18), (-3,6,18), (-3,6,-18), (-3,-3,18), (-3,-3,-18)
(-6,3,18), (-6,3,-18)

LiNbO3 (0,8,4) 11.267 72.36 8.587 8.021 3.759 30.15 46.99 55.83
Equiv. Refl.: (8,-8,4), (-8,0,4)

LiNbO3 (1,-7,-16)  11.59 78.62 8.528 8.703 2.38 20.71 29.75 36.25



Equiv. Refl.: (6,1,-16), (7,-1,-16), (-1,-6,-16), (-6,7,-16), (-7,6,-16)
LINbO3 (2,7,-2)  11.417 74.94 8.148 7.79 3.18 24.78 39.76 46.84
Equiv. Refl.: (7,-9,-2), (9,-7,-2), (-2,9,-2), (-7,-2,-2), (-9,2,-2)



Ei= 11.8226 keV AEg AEt

Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm

(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]

LiNbO3 (2,-9,2) 11.417 74.94 8.14 7.79 3.18 24.78 39.76 46.84
Equiv. Refl.: (7,2,2), (9,-2,2), (-2,-7,2), (-7,9,2), (-9,7,2)

LiNbO3 (0,-7,-14) 11.573 78.2 7.865 7.767 2.469 19.18 30.86 36.33
Equiv. Refl.: (7,0,-14), (-7,7,-14)

LiNbO3 (0,7,14) 11573 78.2 7.72 7.767 2.469 19.18 30.86 36.33
Equiv. Refl.: (7,-7,14), (-7,0,14)

LiNbO3 (2,7,4) 11.521 77.04 7.176 6.984 2.721 19.01 34.02 38.97
Equiv. Refl.: (7,-9,4), (9,-7,4), (-2,9,4), (-7,-2,4), (-9,2,4)

LiNbO3 (3,6,-6) 11.358 73.89 7.135 6.797 3.416 23.21 42.69 48.6
Equiv. Refl.: (6,-9,-6), (9,-6,-6), (-3,9,-6), (-6,-3,-6), (-9,3,-6)

LiNbO3 (3,-9,6) 11.358 73.89 7.118 6.797 3.416 23.21 42.69 48.6
Equiv. Refl.: (6,3,6), (9,-3,6), (-3,-6,6), (-6,9,6), (-9,6,6)

Sapph  (1,3,22) 11.819 88.53 6.812 8.742 0.304 2.66 3.8 4.64
Equiv. Refl.: (1,-4,-22), (3,1,-22), (3,-4,22), (4,-1,-22), (4,-3,22), (-1,4,22), (-1,-3,-22), (-3,4,-22), (-3,-1,22)
(-4,1,22), (-4,3,-22)

Sapph  (0,4,20) 11.284 72.64 6.792 5.443 3.695 20.11 46.19 50.38
Equiv. Refl.: (0,-4,-20), (4,0,-20), (4,-4,20), (-4,0,20), (-4,4,-20)

LiNbO3 (2,-9,-4) 11.521 77.04 6.763 6.984 2.721 19.01 34.02 38.97
Equiv. Refl.: (7,2,-4), (9,-2,-4), (-2,-7,-4), (-7,9,-4), (-9,7,-4)

LiNbO3 (3,-9,-6) 11.358 73.89 6.659 6.361 3.416 21.73 42.69 47.91
Equiv. Refl.: (6,3,-6), (9,-3,-6), (-3,-6,-6), (-6,9,-6), (-9,6,-6)

LiNbO3  (3,6,6) 11.358 73.89 6.442 6.361 3.416 21.73 42.69 47.91
Equiv. Refl.: (6,-9,6), (9,-6,6), (-3,9,6), (-6,-3,6), (-9,3,6)

Quartz  (6,3,-2) 11.79 85.73 6.154 5.705 0.882 5.03 11.03 12.12
Equiv. Refl.: (6,-9,2), (-9,3,2), (-9,6,-2)

Quartz  (3,6,2) 11.79 85.73 6.152 5.704 0.882 5.03 11.03 12.12
Equiv. Refl.: (3,-9,-2)

Quartz  (9,-3,-2) 11.79 85.73 6.141 5.705 0.882 5.03 11.03 12.12
Equiv. Refl.: (9,-6,2), (-6,9,-2)

Quartz  (-6,-3,2) 11.79 85.73 6.14 5.705 0.882 5.03 11.03 12.12

Quartz  (-3,9,2) 11.79 85.73 6.139 5.704 0.882 5.03 11.03 12.12
Equiv. Refl.: (-3,-6,-2)

Quartz  (9,-3,2) 11.79 85.73 6.112 5.669 0.882 5 11.03 12.11
Equiv. Refl.: (9,-6,-2), (-3,9,-2), (-3,-6,2), (-6,9,2), (-6,-3,-2)

LiNbO3 (0,4,-22) 11.301 72.92 6.074 5.847 3.632 21.24 45.4 50.12
Equiv. Refl.: (-4,0,-22)
LiNbO3 (4,-4,-22) 11.301 72.92 6.073 5.847 3.632 21.24 45.4 50.12

Quartz  (-9,6,2) 11.79 85.73 6.071 5.669 0.882 5 11.03 12.11

Quartz  (3,6,-2) 11.79 85.73 6.07 5.669 0.882 5 11.03 12.11
Equiv. Refl.: (3,-9,2), (6,3,2), (6,-9,-2), (-9,3,-2)

Sapph  (4,5,-1) 11.76 84.08 5.982 5.527 1.226 6.77 15.32 16.75
Equiv. Refl.: (4,-9,1), (5,4,1), (5,-9,-1), (9,-4,1), (9,-5,-1), (-4,9,-1), (-4,-5,1), (-5,9,1), (-5,-4,-1)

(-9,4,-1), (-9,5,1)

LiNbO3  (4,5,8) 11.434 75.27 5.943 5.93 3.108 18.43 38.85 43
Equiv. Refl.: (5,-9,8), (9,-5,8), (-4,9,8), (-5,-4,8), (-9,4,8)

LiNbO3 (0,-4,22) 11.301 72.92 5.859 5.847 3.632 21.24 45.4 50.12
Equiv. Refl.: (4,0,22), (-4,4,22)

Quartz  (0,7,-5) 11.701 81.77 5.834 4.855 1.71 8.3 21.38 22.93



Equiv. Refl.: (0,-7,5)



Ei= 11.8226 keV AEg AEt

Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm

(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]

Quartz  (7,0,5) 11.701 81.77 5.832 4.853 1.71 8.3 21.38 22.93
Equiv. Refl.: (7,-7,-5), (-7,0,-5), (-7,7,5)

LiNbO3 (4,-9,-8) 11.434 75.27 5.744 5.93 3.108 18.43 38.85 43
Equiv. Refl.: (5,4,-8), (9,-4,-8), (-4,-5,-8), (-5,9,-8), (-9,5,-8)

LiNbO3 (0,-3,-24) 11.514 76.89 5.651 5.762 2.754 15.87 34.42 37.9
Equiv. Refl.: (3,0,-24), (-3,3,-24)

LiNbO3 (0,3,-24) 11.514 76.89 5.557 5.705 2.754 15.71 34.42 37.83
Equiv. Refl.: (3,-3,-24), (-3,0,-24)

LiNbO3 (0,5,-20) 11.328 73.37 5.259 5.101 3.532 18.01 44.15 47.68
Equiv. Refl.: (5,-5,-20), (-5,0,-20)

LiNbO3 (0,3,24) 11514 76.89 5.221 5.762 2.754 15.87 34.42 37.9
Equiv. Refl.: (3,-3,24), (-3,0,24)

LiNbO3 (0,-3,24) 11.514 76.89 5.175 5.705 2.754 15.71 34.42 37.83
Equiv. Refl.: (3,0,24), (-3,3,24)

Sapph  (0,7,8) 11.202 71.35 5.174 4.107 3.99 16.39 49.88 52.5
Equiv. Refl.: (0,-7,-8), (7,0,-8), (7,-7,8), (-7,0,8), (-7,7,-8)

LiNbO3 (0,-5,20) 11.328 73.37 4.657 5.101 3.532 18.01 44.15 47.68
Equiv. Refl.: (5,0,20)

LiNbO3 (-5,5,20) 11.328 73.37 4.656 5.101 3.532 18.01 44.15 47.68
Sapph (2,3,20) 11.581 78.4 4.626 3.944 2.426 9.57 30.33 31.8
Equiv. Refl.: (2,-5,-20), (3,2,-20), (3,-5,20), (5,-2,-20), (5,-3,20), (-2,5,20), (-2,-3,-20), (-3,5,-20), (-3,-2,20)

(-5,2,20), (-5,3,-20)

Sapph  (1,5,-16)  11.335 73.49 4.602 3.755 3.505 13.16 43.81 45.75
Equiv. Refl.: (1,-6,16), (5,1,16), (5,-6,-16), (6,-1,16), (6,-5,-16), (-1,6,-16), (-1,-5,16), (-5,6,16), (-5,-1,-16)
(-6,1,-16), (-6,5,16)

Quartz  (0,8,-1) 11.712 82.16 4.351 3.838 1.627 6.24 20.34 21.28
Equiv. Refl.: (0,-8,1), (8,0,1), (8,-8,-1), (-8,0,-1), (-8,8,1)

Sapph  (3,5,10) 11.562 77.95 4.27 3.664 2.524 9.25 31.55 32.88
Equiv. Refl.: (3,-8,-10), (5,3,-10), (5,-8,10), (8,-3,-10), (8,-5,10), (-3,8,10), (-3,-5,-10), (-5,8,-10), (-5,-3,10)
(-8,3,10), (-8,5,-10)

Sapph  (1,7,0) 11.358 73.89 4.133 3.414 3.415 11.66 42.69 44.26
Equiv. Refl.: (1,-8,0), (7,1,0), (7,-8,0), (8,-1,0), (8,-7,0), (-1,8,0), (-1,-7,0), (-7,8,0), (-7,-1,0)

(-8,1,0), (-8,7,0)

Quartz (-1,7,-6)  11.775 84.84 4.03 3.847 1.067 411 13.34 13.96
Equiv. Refl.: (-6,7,6), (-6,-1,-6)

Quartz (-1,-6,6) 11.775 84.84 4.029 3.846 1.067 4.1 13.34 13.96

Quartz  (7,-1,6) 11.775 84.84 4.027 3.845 1.067 4.1 13.34 13.96
Equiv. Refl.: (7,-6,-6)

Quartz  (1,6,6) 11.775 84.84 3.846 3.558 1.067 3.8 13.34 13.87
Equiv. Refl.: (1,-7,-6)

Quartz  (-7,1,6) 11.775 84.84 3.845 3.557 1.067 3.8 13.34 13.87
Equiv. Refl.: (-7,6,-6)

Quartz  (6,1,-6) 11.775 84.84 3.843 3.556 1.067 3.8 13.34 13.87

Quartz  (6,-7,6) 11.775 84.84 3.842 3.555 1.067 3.79 13.34 13.87

Quartz  (1,-7,6) 11.775 84.84 3.796 3.847 1.067 4.11 13.34 13.96
Equiv. Refl.: (6,-7,-6)

Quartz  (1,6,-6) 11.775 84.84 3.795 3.846 1.067 4.1 13.34 13.96
Equiv. Refl.: (6,1,6)



Quartz (-7,1,-6) 11.775 84.84 3.793 3.845 1.067 4.1 13.34 13.96
Equiv. Refl.: (-7,6,6)



Ei= 11.8226 keV AEg AEt

Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm

(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]
LiNbO3  (2,7,7) 11.804 86.81 3.59 7.493 0.66 494 8.25 9.62
Equiv. Refl.: (2,-9,-7), (7,2,-7), (7,-9,7), (9,-2,-7), (9,-7,7), (-2,9,7), (-2,-7,-7), (-7,9,-7), (-7,-2,7)
(-9,2,7), (-9,7,-7)

Quartz (-1,7,6) 11.775 84.84 3.553 3.558 1.067 3.8 13.34 13.87
Equiv. Refl.: (-1,-6,-6)

Quartz  (7,-6,6) 11.775 84.84 3.552 3.557 1.067 3.8 13.34 13.87

Quartz (7,-1,-6)  11.775 84.84 3.551 3.557 1.067 3.8 13.34 13.87
Equiv. Refl.: (-6,-1,6)

Quartz (-6,7,-6)  11.775 84.84 3.549 3.555 1.067 3.79 13.34 13.87
Sapph  (1,5,17)  11.662 80.54 3.466 3.154 1.97 6.21 24.62 25.4
Equiv. Refl.: (1,-6,-17), (5,1,-17), (5,-6,17), (6,-1,-17), (6,-5,17), (-1,6,17), (-1,-5,-17), (-5,6,-17), (-5,-1,17)

(-6,1,17), (-6,5,-17)
LiNbO3 (0,-8,2) 11.16 70.72 3.384 3.717 4.135 15.37 51.68 53.92
Equiv. Refl.: (8,0,2), (-8,8,2)

Sapph (2,2,21) 11.297 72.85 3.339 2.737 3.648 9.99 45.6 46.68
Equiv. Refl.: (2,2,-21), (2,-4,21), (2,-4,-21), (4,-2,21), (4,-2,-21), (-2,4,21), (-2,4,-21), (-2,-2,21), (-2,-2,-21)
(-4,2,21), (-4,2,-21)

LiNbO3  (0,8,-2) 11.16 70.72 3.217 3.717 4.135 15.37 51.68 53.92
Equiv. Refl.: (8,-8,-2), (-8,0,-2)

Quartz (0,1,10) 11.562 77.96 3.147 2.618 2.523 6.6 31.53 32.22
Equiv. Refl.: (0,-1,-10)

Quartz (1,0,-10) 11.562 77.96 3.145 2.616 2.523 6.6 31.53 32.21
Equiv. Refl.: (1,-1,10), (-1,0,10)

Quartz (-1,1,-10) 11.562 77.96 3.144 2.616 2.523 6.6 31.53 32.21

Quartz (4,-1,-9) 11.583 78.44 3.126 2.611 2.417 6.31 30.22 30.87

Quartz  (4,-3,9) 11.583 78.44 3.125 2.611 2.417 6.31 30.22 30.87
Equiv. Refl.: (-1,4,9), (-1,-3,-9)

Quartz (-3,4,-9) 11.583 78.44 3.124 2.61 2.417 6.31 30.22 30.87
Equiv. Refl.: (-3,-1,9)

Quartz  (-4,1,9) 11.583 78.44 3.081 2.611 2.417 6.31 30.22 30.87

Quartz (1,-4,-9) 11.583 78.44 3.08 2.611 2.417 6.31 30.22 30.87
Equiv. Refl.: (-4,3,-9)

Quartz  (1,3,9) 11.583 78.44 3.079 2.611 2.417 6.31 30.22 30.87
Equiv. Refl.: (3,1,-9), (3,-4,9)

Quartz  (4,5,-2) 11.608 79.08 3.067 2.585 2.282 5.9 28.52 29.13
Equiv. Refl.: (4,-9,2), (5,4,2), (5,-9,-2), (-9,4,-2), (-9,5,2)

Quartz  (-5,9,2) 11.608 79.08 3.006 2.585 2.282 5.9 28.52 29.13
Equiv. Refl.: (-5,-4,-2)

Quartz  (9,-4,2) 11.608 79.08 3.005 2.585 2.282 5.9 28.52 29.13
Equiv. Refl.: (9,-5,-2), (-4,9,-2), (-4,-5,2)

Quartz  (7,0,-4) 11.183 71.07 2.928 2.3 4.054 9.33 50.68 51.53
Equiv. Refl.: (7,-7,4), (-7,0,4), (-7,7,-4)

Quartz  (0,7,4) 11.183 71.07 2.927 2.3 4.054 9.32 50.68 51.53
Equiv. Refl.: (0,-7,-4)

Quartz (0,1,-10) 11.562 77.96 2.907 2.46 2.523 6.21 31.53 32.14
Equiv. Refl.: (0,-1,10)

Quartz (1,0,10) 11.562 77.96 2.906 2.459 2.523 6.2 31.53 32.14

Equiv. Refl.: (-1,0,-10)



Quartz (1,-1,-10) 11.562 77.96 2.905 2.458 2.523 6.2 31.53 32.14
Equiv. Refl.: (-1,1,10)
Quartz  (-3,4,9)  11.583 78.44 2.884 2.455 2.417 5.93 30.22 30.8



Ei= 11.8226  keV AEg AEt

Cryst Refl EB ®B [IR d© Width Ei cot® AE 2m, 50pm  2m, 50pm
(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]

Quartz (4,-3,-9) 11.583 78.44 2.883 2.454 2.417 5.93 30.22 30.8
Equiv. Refl.: (-3,-1,-9)

Quartz  (4,-1,9) 11.583 78.44 2.882 2.454 2.417 5.93 30.22 30.8
Equiv. Refl.: (-1,4,-9), (-1,-3,9)

Quartz  (3,1,9) 11.583 78.44 2.866 2.455 2.417 5.93 30.22 30.8
Equiv. Refl.: (3,-4,-9)

Quartz  (1,3,-9) 11.583 78.44 2.865 2.454 2.417 5.93 30.22 30.8
Equiv. Refl.: (1,-4,9), (-4,3,9)

Quartz (-4,1-9) 11.583 78.44 2.864 2.454 2.417 5.93 30.22 30.8

Sapph  (3,5,-11) 11.767 84.45 2.793 3.256 1.149 3.74 14.37 14.85

Equiv. Refl.: (3,-8,11), (5,3,11), (5,-8,-11), (8,-3,11), (8,-5,-11), (-3,8,-11), (-3,-5,11), (-5,8,11), (-5,-3,-11)
(-8,3,-11), (-8,5,11)

Quartz  (4,-2,9) 11.491 76.4 2.775 2.285 2.861 6.54 35.76 36.35
Equiv. Refl.: (4,-2,-9)

Quartz (-2,4,-9) 11.491 76.4 2774 2.285 2.861 6.54 35.76 36.35
Equiv. Refl.: (-2,-2,9)

Quartz  (-2,4,9) 11.491 76.4 2.773 2.284 2.861 6.53 35.76 36.35
Equiv. Refl.: (-2,-2,-9)

Quartz  (2,2,-9) 11.491 76.4 2.467 2.284 2.861 6.54 35.76 36.35
Equiv. Refl.: (2,-4,9), (-4,2,9), (-4,2,-9)

Quartz  (2,2,9) 11.491 76.4 2.466 2.284 2.861 6.53 35.76 36.35
Equiv. Refl.: (2,-4,-9)

Quartz (-4,-5,-1) 11.437 75.33 2.456 2.211 3.095 6.84 38.69 39.29
Equiv. Refl.: (-5,9,-1), (-5,-4,1)

Quartz (9,-4,-1) 11.437 75.33 2.455 2.211 3.095 6.84 38.69 39.29
Equiv. Refl.: (9,-5,1), (-4,9,1)

Quartz  (45,1) 11.437 75.33 2.414 2.211 3.095 6.84 38.69 39.29
Equiv. Refl.: (4,-9,-1), (5,4,-1), (5,-9,1), (-9,4,1), (-9,5,-1)

Sapph  (2,6,-7) 11.351 73.77 2.333 2.257 3.442 777 43.02 43.72

Equiv. Refl.: (2,-8,7), (6,2,7), (6,-8,-7), (8,-2,7), (8,-6,-7), (-2,8,-7), (-2,-6,7), (-6,8,7), (-6,-2,-7)
(-8,2,-7), (-8,6,7)

Quartz  (-1,8,3) 11.526 77.13 1.919 2.102 2.701 5.68 33.76 34.24
Equiv. Refl.: (-1,-7,-3), (-7,8,-3), (-7,-1,3)

Quartz (8,-1,-3) 11.526 77.13 1.918 2.102 2.701 5.68 33.76 34.23
Equiv. Refl.: (8,-7,3)

Quartz  (1,7,3) 11.526 77.13 1.872 2.102 2.701 5.68 33.76 34.24
Equiv. Refl.: (1,-8,-3), (7,1,-3), (7,-8,3), (-8,1,3), (-8,7,-3)

Quartz  (2,6,-4) 11.465 75.86 1.834 1.995 2.978 5.94 37.22 37.69
Equiv. Refl.: (2,-8,4), (6,2,4), (6,-8,-4), (-8,2,-4), (-8,6,4)

Quartz  (1,7,-3) 11.526 77.13 1.8 1.965 2.701 5.31 33.76 34.18
Equiv. Refl.: (1,-8,3), (7,1,3), (7,-8,-3), (-8,1,-3), (-8,7,3)

Quartz  (5,0,8) 11.716 82.31 1.798 2.178 1.596 3.48 19.95 20.25
Equiv. Refl.: (5,-5,-8), (-5,0,-8), (-5,5,8)

Quartz (0,5-8)  11.716 82.31 1.797 2.176 1.596 3.47 19.95 20.25

Quartz  (0,-5,8) 11.716 82.31 1.796 2.176 1.596 3.47 19.95 20.25

Quartz  (8,-2,4) 11.465 75.86 1.783 1.995 2.978 5.94 37.22 37.69

Equiv. Refl.: (8,-6,-4), (-2,8,-4), (-2,-6,4), (-6,8,4), (-6,-2,-4)
Quartz (0,6/6) 11.126 70.23 1.772 1.893 4.249 8.04 53.11 53.72






Ei= 11.8226 keV AEg AEt

Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm

(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]

Quartz  (6,0,6) 11.126 70.23 1.771 1.891 4.249 8.04 53.11 53.72
Equiv. Refl.: (6,-6,-6), (-6,0,-6), (-6,6,6)

Sapph  (4,4,9) 11.273 72.47 1.752 1.964 3.735 7.34 46.69 47.26
Equiv. Refl.: (4,4,-9), (4,-8,9), (4,-8,-9), (8,-4,9), (8,-4,-9), (-4,8,9), (-4,8,-9), (-4,-4,9), (-4,-4,-9)

(-8,4,9), (-8,4,-9)

Quartz  (8,-1,3) 11.526 77.13 1.706 1.965 2.701 531 33.76 34.18
Equiv. Refl.: (8,-7,-3), (-1,8,-3), (-1,-7,3), (-7,8,3), (-7,-1,-3)

Sapph  (1,7,3) 11.448 75.54 1.667 1.934 3.049 5.9 38.11 38.57
Equiv. Refl.: (1,7,-3), (1,-8,3), (1,-8,-3), (7,1,3), (7,1,-3), (7,-8,3), (7,-8,-3), (8,-1,3), (8,-1,-3)

(8,-7,3), (8,-7,-3), (-1,8,3), (-1,8,-3), (-1,-7,3), (-1,-7,-3), (-7,8,3), (-7,8,-3), (-7,-1,3)
(-7,-1,-3), (-8,1,3), (-8,1,-3), (-8,7,3), (-8,7,-3)

Quartz (1,-5,-8) 11.348 73.71 1.651 1.795 3.454 6.2 43.18 43.62
Equiv. Refl.: (-5,1,8), (-5,4,-8)

Quartz  (1,4,8) 11.348 73.71 1.65 1.795 3.454 6.2 43.18 43.62

Quartz  (4,1,-8) 11.348 73.71 1.649 1.794 3.454 6.2 43.18 43.62
Equiv. Refl.: (4,-5,8)

Quartz (5,-1,-8) 11.348 73.71 1.615 1.795 3.454 6.2 43.18 43.62
Equiv. Refl.: (5,-4,8)

Quartz  (-1,5,8) 11.348 73.71 1.614 1.795 3.454 6.2 43.18 43.62
Equiv. Refl.: (-1,-4,-8), (-4,5,-8)

Quartz (-4,-1,8) 11.348 73.71 1.613 1.794 3.454 6.2 43.18 43.62

Quartz  (6,-1,7) 11.414 74.89 1.609 1.785 3.193 5.7 39.91 40.31
Equiv. Refl.: (-1,6,-7)

Quartz (6,-5,-7) 11.414 74.89 1.608 1.785 3.193 5.7 39.91 40.31
Equiv. Refl.: (-1,-5,7)

Quartz  (-5,6,7) 11.414 74.89 1.607 1.783 3.193 5.69 39.91 40.31
Equiv. Refl.: (-5,-1,-7)

Quartz  (1,5,-7) 11.414 74.89 1.601 1.785 3.193 5.7 39.91 40.31
Equiv. Refl.: (1,-6,7), (-6,1,-7), (-6,5,7)

Quartz  (5,1,7) 11.414 74.89 1.599 1.783 3.193 5.69 39.91 40.31
Equiv. Refl.: (5,-6,-7)

Quartz  (4,4,-5) 11.61 79.11 1.592 1.848 2.274 4.2 28.43 28.74

Quartz  (4,4,5) 11.61 79.11 1.591 1.848 2.274 4.2 28.43 28.74
Equiv. Refl.: (4,-8,5), (4,-8,-5), (-8,4,5), (-8,4,-5)

Quartz (-4,-4,5) 11.61 79.11 1.574 1.848 2.274 4.2 28.43 28.74

Quartz  (8,-4,5) 11.61 79.11 1573 1.848 2.274 4.2 28.43 28.74
Equiv. Refl.: (8,-4,-5), (-4,8,5), (-4,8,-5), (-4,-4,-5)

Quartz  (0,8,0) 11.656 80.37 1.548 1.854 2.007 3.72 25.08 25.36
Equiv. Refl.: (0,-8,0), (8,0,0), (8,-8,0), (-8,0,0), (-8,8,0)

Sapph (3,414) 11.331 73.42 1.536 1.767 3.52 6.22 44 44.44
Equiv. Refl.: (3,-7,-14), (4,3,-14), (4,-7,14), (7,-3,-14), (7,-4,14), (-3,7,14), (-3,-4,-14), (-4,7,-14), (-4,-3,14)
(-7,3,14), (-7,4,-14)

Quartz  (3,6,-1) 11.621 79.41 1.475 1.688 2211 3.73 27.63 27.88
Equiv. Refl.: (3,-9,1), (6,3,1), (6,-9,-1), (-9,3,-1), (-9,6,1)

Quartz  (5,-2,8) 11.16 70.72 1.449 1.566 4.136 6.48 51.7 52.1
Equiv. Refl.: (5,-3,-8), (-2,5,-8), (-2,-3,8), (-3,5,8), (-3,-2,-8)

Quartz  (2,4,-7) 11.131 70.31 1.436 1.558 4.231 6.59 52.89 53.3

Equiv. Refl.:

(2,-6,7), (4,-6,-7), (-6,2,-7), (-6,4,7)



Quartz  (4,2,7) 11.131 70.31 1.435 1.558 4.231 6.59 52.89 53.3
Quartz (6,-4,-7) 11.131 70.31 1.408 1.558 4231 6.59 52.89 53.3
Equiv. Refl.: (-2,6,-7)



Ei= 11.8226 keV AEg AEt

Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm

(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]

Quartz  (6,-2,7) 11.131 70.31 1.407 1.558 4.231 6.59 52.89 53.3
Equiv. Refl.: (-2,-4,7), (-4,6,7), (-4,-2,-7)

Quartz  (2,3,-8) 11.16 70.72 1.406 1.566 4.136 6.48 51.7 52.1
Equiv. Refl.: (2,-5,8), (3,2,8), (3,-5,-8), (-5,3,8)

Quartz  (-5,2,-8) 11.16 70.72 1.405 1.566 4.136 6.48 51.7 52.1

Quartz  (3,6,0) 11.564 78.01 1.384 1.574 2.512 3.95 314 31.65
Equiv. Refl.: (3,-9,0), (6,3,0), (6,-9,0), (-9,3,0), (-9,6,0)

Quartz  (9,-3,1) 11.621 79.41 1.347 1.688 2211 3.73 27.63 27.88
Equiv. Refl.: (9,-6,-1), (-6,9,1), (-6,-3,-1)

Quartz  (-3,9,-1) 11.621 79.41 1.346 1.688 2.211 3.73 27.63 27.88
Equiv. Refl.: (-3,-6,1)

Quartz (-4,7,-6) 11.221 71.64 1.332 1.473 3.923 5.78 49.04 49.38
Equiv. Refl.: (-4,-3,6)

Quartz (7,-3,-6) 11.221 71.64 1.331 1.472 3.923 5.77 49.04 49.38
Equiv. Refl.: (7,-4,6), (-3,7,6), (-3,-4,-6)

Quartz  (3,4,6) 11.221 71.64 1.307 1.472 3.923 5.78 49.04 49.38
Equiv. Refl.: (4,3,-6), (4,-7,6)

Quartz (3,-7,-6) 11.221 71.64 1.306 1.472 3.923 5.77 49.04 49.38
Equiv. Refl.: (-7,3,6), (-7,4,-6)

Quartz (1,1,-10) 11.745 83.41 1.304 1.711 1.366 2.34 17.07 17.23
Equiv. Refl.: (1,-2,10), (1,-2,-10)

Quartz  (1,1,10) 11.745 83.41 1.303 1.711 1.366 2.34 17.07 17.23

Quartz (-2,1,10) 11.745 83.41 1.302 1.709 1.366 2.33 17.07 17.23
Equiv. Refl.: (-2,1,-10)

Quartz (-8,5,-5) 11.701 81.77 1.298 1.65 1.71 2.82 21.38 21.56

Quartz  (3,5,5) 11.701 81.77 1.297 1.65 1.71 2.82 21.38 21.56
Equiv. Refl.: (3,-8,-5), (-8,3,5)

Quartz  (5,3,-5) 11.701 81.77 1.296 1.649 1.71 2.82 21.38 21.56
Equiv. Refl.: (5,-8,5)

Quartz  (9,-3,0) 11.564 78.01 1.274 1.574 2512 3.95 314 31.65
Equiv. Refl.: (9,-6,0), (-3,9,0), (-3,-6,0), (-6,9,0), (-6,-3,0)

Quartz (8,-3,-5) 11.701 81.77 1.273 1.65 1.71 2.82 21.38 21.56
Equiv. Refl.: (8,-5,5), (-3,8,5), (-3,-5,-5)

Quartz (-5,8,-5) 11.701 81.77 1.272 1.649 1.71 2.82 21.38 21.56
Equiv. Refl.: (-5,-3,5)

Sapph (2,4-17) 11.367 74.04 1.252 1.504 3.381 5.08 42.26 42.56
Equiv. Refl.: (2,-6,17), (4,2,17), (4,-6,-17), (6,-2,17), (6,-4,-17), (-2,6,-17), (-2,-4,17), (-4,6,17), (-4,-2,-17)
(-6,2,-17), (-6,4,17)

Quartz (-1,2,10) 11.745 83.41 1.22 1.712 1.366 2.34 17.07 17.23
Equiv. Refl.: (-1,2,-10), (-1,-1,10), (-1,-1,-10)

Quartz (2,-1,10) 11.745 83.41 1.219 1.71 1.366 2.33 17.07 17.23

Quartz (2,-1,-10) 11.745 83.41 1.218 1.709 1.366 2.33 17.07 17.23

Quartz  (1,6,5) 11.143 70.48 1.213 1.312 4.191 55 52.38 52.67
Equiv. Refl.: (1,-7,-5), (-7,1,5), (-7,6,-5)

Quartz  (6,1,-5) 11.143 70.48 1.212 1.312 4.191 55 52.38 52.67
Equiv. Refl.: (6,-7,5)

Quartz  (4,5,-1) 11.437 75.33 1.195 1.391 3.095 4.31 38.69 38.93

Quartz  (4,-9,1) 11.437 75.33 1.194 1.391 3.095 431 38.69 38.93



Equiv. Refl.: (5,4,1), (5,-9,-1), (-9,4,-1), (-9,5,1)



Ei= 11.8226  keV AEg AEt

Cryst  Refl EB OB [IR d© Width Ei cot® AE 2m,50pm  2m, S0pm
(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]
Quartz  (9,-4,1)  11.437 75.33 1.185 1.391 3.095 4.31 38.69 38.93
Equiv. Refl.: (9,-5,-1), (-4,9,-1), (-4,-5,1), (-5,9,1), (-5,-4,-1)
Sapph  (1,2,23)  11.677 81 1.17 1.608 1.873 3.01 23.41 23.6

Equiv. Refl.: (1,-3,-23), (2,1,-23), (2,-3,23), (3,-1,-23), (3,-2,23), (-1,3,23), (-1,-2,-23), (-2,3,-23), (-2,-1,23)
(-3,1,23), (-3,2,-23)

LiNbO3 (2,7,-5)  11.599 78.84 1.118 2.279 2.332 5.31 29.15 29.63
Equiv. Refl.: (2,-9,5), (7,2,5), (7,-9,-5), (9,-2,5), (9,-7,-5), (-2,9,-5), (-2,-7.5), (-7,9,5), (-7,-2,-5)
(-9,.2,-5), (-9,7.5)

Quartz (7,-15)  11.143 70.48 1.116 1.312 4.191 55 52.38 52.67
Equiv. Refl.: (7,-6,5), (-1,7,5), (-1,-6,-5), (-6,7,-5), (-6,-1,5)
Sapph  (1,6,13) 11.654 80.32 0.95 1.355 2.017 273 25.21 25.36

Equiv. Refl.: (1,-7,-13), (6,1,-13), (6,-7,13), (7,-1,-13), (7,-6,13), (-1,7,13), (-1,-6,-13), (-6,7,-13), (-6,-1,13)
(-7,1,13), (-7,6,-13)

Quartz  (3,5,-4) 11.183 71.07 0.898 1.055 4.054 4.28 50.68 50.86
Equiv. Refl.: (3,-8,4), (5,3,4), (5,-8,-4), (-8,3,-4), (-8,5,4)

Quartz  (8,-3,4) 11.183 71.07 0.887 1.055 4.054 4.28 50.68 50.86
Equiv. Refl.: (8,-5,-4), (-3,8,-4), (-3,-5,4), (-5,8,4), (-5,-3,-4)

LiNbO3  (2,7,1) 11.39 74.46 0.875 1.741 3.288 5.72 41.09 41.49

Equiv. Refl.: (2,-9,-1), (7,2,-1), (7,-9,1), (9,-2,-1), (9,-7.1), (-2,9,1), (-2,-7,-1), (-7,9,-1), (-7,-2,1)
(-9.2,1), (-9,7,-1)

Sapph  (2,3-19) 11.191 71.19 0.834 1.057 4.027 4.25 50.34 50.52
Equiv. Refl.: (2,-5,19), (3,2,19), (3,-5,-19), (5,-2,19), (5,-3,-19), (-2,5,-19), (-2,-3,19), (-3,5,19), (-3,-2,-19)
(-5.2,-19), (-5,3,19)

Quartz  (7,0,-5) 11.701 81.77 0.821 1.18 1.71 2.02 21.38 21.47
Equiv. Refl.: (-7,0,5)

Quartz (7,-7,5) 11.701 81.77 0.82 1.18 1.71 2.02 21.38 21.47
Equiv. Refl.: (-7,7,-5)

Quartz  (0,7,5) 11.701 81.77 0.819 1.179 1.71 2.02 21.38 21.47
Equiv. Refl.: (0,-7,-5)

Quartz  (3,0,9) 11.21 71.48 0.814 0.983 3.96 3.89 49.5 49.65
Equiv. Refl.: (3,-3,-9), (-3,0,-9), (-3,3,9)

Quartz  (0,3,-9) 11.21 71.48 0.812 0.98 3.96 3.88 49.5 49.65
Equiv. Refl.: (0,-3,9)

Quartz (5-1,8) 11.348 73.71 0.769 0.952 3.454 3.29 43.18 43.3
Equiv. Refl.: (5,-4,-8), (-1,5,-8), (-1,-4,8), (-4,5,8), (-4,-1,-8)

Quartz  (1,4,-8) 11.348 73.71 0.754 0.953 3.454 3.29 43.18 43.3
Equiv. Refl.: (1,-5,8), (-5,1,-8), (-5,4,8)

Quartz  (4,1,8) 11.348 73.71 0.753 0.952 3.454 3.29 43.18 43.3
Equiv. Refl.: (4,-5,-8)

LiNbO3 (2,4,19) 11.239 71.93 0.698 1.44 3.858 5.55 48.22 48.54

Equiv. Refl.: (2,-6,-19), (4,2,-19), (4,-6,19), (6,-2,-19), (6,-4,19), (-2,6,19), (-2,-4,-19), (-4,6,-19), (-4,-2,19)
(-6,2,19), (-6,4,-19)

Quartz  (5,2,-6) 11.408 74.79 0.651 0.846 3.214 2.72 40.18 40.27
Equiv. Refl.: (5,-7,6)

Quartz  (2,5,6) 11.408 74.79 0.65 0.845 3.214 2.72 40.18 40.27
Equiv. Refl.: (2,-7,-6), (-7,2,6), (-7,5,-6)

Quartz (-5,7,-6) 11.408 74.79 0.633 0.846 3.214 2.72 40.18 40.27

Equiv. Refl.: (-5,-2,6)



Quartz (7,-2,-6) 11.408 74.79 0.632 0.846 3.214 2.72 40.18 40.27
Equiv. Refl.: (7,-5,6), (-2,7,6), (-2,-5,-6)



Ei= 11.8226 keV AEg AEt

Cryst Refl EB ®B /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm

(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]

LiNbO3 (1,2,-25) 11.769 84.55 0.602 2.193 1.128 247 14.1 14.31
Equiv. Refl.: (1,-3,25), (2,1,25), (2,-3,-25), (3,-1,25), (3,-2,-25), (-1,3,-25), (-1,-2,25), (-2,3,25), (-2,-1,-25)
(-3,1,-25), (-3,2,25)

Sapph (1,6,-11) 11.175 70.95 0.559 0.778 4.082 3.18 51.03 51.12
Equiv. Refl.: (1,-7,11), (6,1,11), (6,-7,-11), (7,-1,11), (7,-6,-11), (-1,7,-11), (-1,-6,11), (-6,7,11), (-6,-1,-11)
(-7,1,-11), (-7,6,11)

Quartz  (-6,7,5) 11.143 70.48 0.548 0.706 4.191 2.96 52.38 52.47
Equiv. Refl.: (-6,-1,-5)

Quartz  (7,-1,5) 11.143 70.48 0.547 0.705 4.191 2.95 52.38 52.47
Equiv. Refl.: (7,-6,-5), (-1,7,-5), (-1,-6,5)

Quartz (6,-2,-7) 11.131 70.31 0.543 0.695 4.231 2.94 52.89 52.97
Equiv. Refl.: (6,-4,7), (-4,6,-7), (-4,-2,7)

Quartz  (-2,6,7) 11.131 70.31 0.542 0.695 4.231 2.94 52.89 52.97
Equiv. Refl.: (-2,-4,-7)

Quartz  (1,6,-5) 11.143 70.48 0.535 0.705 4.191 2.96 52.38 52.47
Equiv. Refl.: (1,-7,5), (6,1,5), (6,-7,-5), (-7,6,5)

Quartz (-7,1,-5)  11.143 70.48 0.534 0.705 4.191 2.95 52.38 52.47

Quartz  (4,-6,7) 11.131 70.31 0.523 0.696 4.231 2.94 52.89 52.97

Quartz  (2,4,7) 11.131 70.31 0.522 0.695 4.231 294 52.89 52.97
Equiv. Refl.: (2,-6,-7), (4,2,-7), (-6,2,7), (-6,4,-7)

Quartz  (0,6,6) 11.126 70.23 0.513 0.674 4.249 2.86 53.11 53.19
Equiv. Refl.: (0,-6,-6)

Quartz  (6,-6,6) 11.126 70.23 0.512 0.673 4.249 2.86 53.11 53.19
Equiv. Refl.: (-6,6,-6)

Quartz  (6,0,-6) 11.126 70.23 0.511 0.673 4.249 2.86 53.11 53.19
Equiv. Refl.: (-6,0,6)

LiNbO3 (1,3,-23) 11.442 75.42 0.455 1.217 3.075 3.74 38.44 38.62
Equiv. Refl.: (1,-4,23), (3,1,23), (3,-4,-23), (4,-1,23), (4,-3,-23), (-1,4,-23), (-1,-3,23), (-3,4,23), (-3,-1,-23)
(-4,1,-23), (-4,3,23)

LiNbO3 (3,4,17) 11.372 74.14 0.418 1.122 3.36 3.77 42 42.17
Equiv. Refl.: (3,-7,-17), (4,3,-17), (4,-7,17), (7,-3,-17), (7,-4,17), (-3,7,17), (-3,-4,-17), (-4,7,-17), (-4,-3,17)
(-7,3,17), (-7,4,-17)

Quartz  (3,6,1) 11.621 79.41 0.385 0.63 2211 1.39 27.63 27.67
Equiv. Refl.: (3,-9,-1), (6,3,-1), (6,-9,1), (-9,3,1), (-9,6,-1)

Quartz  (3,4,-6) 11.221 71.64 0.38 0.514 3.923 2.02 49.04 49.08
Equiv. Refl.: (3,-7,6), (4,3,6), (4,-7,-6)

Quartz (-7,3,-6) 11.221 71.64 0.379 0.513 3.923 2.01 49.04 49.08
Equiv. Refl.: (-7,4,6)

LiNbO3 (3,6,9) 11.748 83.54 0.376 1.59 1.338 2.13 16.73 16.87
Equiv. Refl.: (3,6,-9), (3,-9,9), (3,-9,-9), (6,3,9), (6,3,-9), (6,-9,9), (6,-9,-9), (9,-3,9), (9,-3,-9)

(9,-6,9), (9,-6,-9), (-3,9,9), (-3,9,-9), (-3,-6,9), (-3,-6,-9), (-6,9,9), (-6,9,-9), (-6,-3,9)
(-6,-3,-9), (-9,3,9), (-9,3,-9), (-9,6,9), (-9,6,-9)

Quartz (-5,-3,-5) 11.701 81.77 0.369 0.651 1.71 111 21.38 21.41

Quartz (8,-5,-5) 11.701 81.77 0.368 0.65 1.71 1.11 21.38 21.41
Equiv. Refl.: (-3,8,-5), (-3,-5,5), (-5,8,5)

Quartz (8-3,5) 11.701 81.77 0.367 0.65 1.71 1.11 21.38 21.41

Quartz (9,-3,-1) 11.621 79.41 0.357 0.63 2211 1.39 27.63 27.67

Equiv. Refl.; (9,-6,1), (-3,9,1), (-3,-6,-1), (-6,9,-1), (-6,-3,1)



Ei= 11.8226 keV AEg AEt
Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm
(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]

LiNbO3 (1,4,21) 11.348 73.72 0.344 0.997 3.453 3.44 43.16 43.3
Equiv. Refl.: (1,4,-21), (1,-5,21), (1,-5,-21), (4,1,21), (4,1,-21), (4,-5,21), (4,-5,-21), (5,-1,21), (5,-1,-21)

(5,-4,21), (5,-4,-21), (-1,5,21), (-1,5,-21), (-1,-4,21), (-1,-4,-21), (-4,5,21), (-4,5,-21), (-4,-1,21)
(-4,-1,-21), (-5,1,21), (-5,1,-21), (-5,4,21), (-5,4,-21)

Quartz  (1,7,2) 11.237 71.89 0.342 0.51 3.867 1.97 48.34 48.38
Equiv. Refl.: (1,-8,-2), (7,1,-2), (7,-8,2), (-8,1,2), (-8,7,-2)

LiNbO3 (4,5,-7) 11.302 72.94 0.34 0.973 3.629 3.53 45.36 455
Equiv. Refl.: (4,-9,7), (5,4,7), (5,-9,-7), (9,-4,7), (9,-5,-7), (-4,9,-7), (-4,-5,7), (-5,9,7), (-5,-4,-7)

(-9,4,-7), (-9,5,7)

Quartz (8,-1,-2)  11.237 71.89 0.339 0.51 3.867 1.97 48.34 48.38
Equiv. Refl.: (8,-7,2), (-1,8,2), (-1,-7,-2), (-7,8,-2), (-7,-1,2)

Quartz (-3,-4,6) 11.221 71.64 0.314 0.514 3.923 2.02 49.04 49.08
Equiv. Refl.: (-4,7,6)

Quartz  (7,-3,6) 11.221 71.64 0.313 0.513 3.923 2.01 49.04 49.08
Equiv. Refl.: (7,-4,-6), (-3,7,-6), (-4,-3,-6)

Quartz  (5,3,5) 11.701 81.77 0.309 0.651 1.71 1.11 21.38 21.41
Equiv. Refl.: (5,-8,-5)

Quartz  (3,5,-5) 11.701 81.77 0.308 0.65 1.71 1.11 21.38 21.41
Equiv. Refl.: (3,-8,5), (-8,3,-5), (-8,5,5)

LiNbO3 (1,5,-19) 11.495 76.47 0.307 1.015 2.845 2.89 35.56 35.67
Equiv. Refl.: (1,-6,19), (5,1,19), (5,-6,-19), (6,-1,19), (6,-5,-19), (-1,6,-19), (-1,-5,19), (-5,6,19), (-5,-1,-19)
(-6,1,-19), (-6,5,19)

Quartz  (0,7,-4) 11.183 71.07 0.293 0.455 4.054 1.84 50.68 50.71
Equiv. Refl.: (0,-7,4)

Quartz  (7,0,4) 11.183 71.07 0.292 0.454 4.054 1.84 50.68 50.71
Equiv. Refl.: (7,-7,-4), (-7,0,-4), (-7,7,4)

Quartz  (4,5,0) 11.379 74.26 0.278 0.46 3.332 1.53 41.64 41.67
Equiv. Refl.: (4,-9,0), (5,4,0), (5,-9,0), (-9,4,0), (-9,5,0)

Quartz  (9,-4,0) 11.379 74.26 0.275 0.46 3.332 1.53 41.64 41.67
Equiv. Refl.: (9,-5,0), (-4,9,0), (-4,-5,0), (-5,9,0), (-5,-4,0)

Quartz  (-1,6,7) 11.414 74.89 0.229 0.388 3.193 1.24 39.91 39.93
Equiv. Refl.: (-1,-5,-7), (-5,6,-7), (-5,-1,7)

Quartz (6,-1,-7) 11.414 74.89 0.228 0.387 3.193 1.24 39.91 39.93
Equiv. Refl.: (6,-5,7)

Quartz  (0,3,9) 11.21 71.48 0.222 0.379 3.96 1.5 49.5 49.52
Equiv. Refl.: (0,-3,-9)

Quartz  (3,0,-9) 11.21 71.48 0.221 0.378 3.96 15 495 49.52
Equiv. Refl.: (3,-3,9), (-3,0,9), (-3,3,-9)

Sapph  (4,5,2) 11.789 85.65 0.208 0.717 0.898 0.64 11.23 11.25
Equiv. Refl.: (4,-9,-2), (5,4,-2), (5,-9,2), (9,-4,-2), (9,-5,2), (-4,9,2), (-4,-5,-2), (-5,9,-2), (-5,-4,2)
(-9,4,2), (-9,5,-2)

Sapph  (3,5,-8) 11.202 71.35 0.201 0.39 3.99 1.55 49.88 49.9
Equiv. Refl.: (3,-8,8), (5,3,8), (5,-8,-8), (8,-3,8), (8,-5,-8), (-3,8,-8), (-3,-5,8), (-5,8,8), (-5,-3,-8)
(-8,3,-8), (-8,5,8)

Quartz  (1,5,7) 11.414 74.89 0.19 0.388 3.193 1.24 39.91 39.93
Equiv. Refl.: (1,-6,-7), (5,1,-7), (5,-6,7)

Quartz  (-6,1,7) 11.414 74.89 0.189 0.387 3.193 1.24 39.91 39.93

Equiv. Refl.: (-6,5,-7)



LiINbO3 (2,6,-13)  11.59 78.62 0.179 0.834 2.379 1.98 29.74 29.8
Equiv. Refl.: (2,-8,13), (6,2,13), (6,-8,-13), (8,-2,13), (8,-6,-13), (-2,8,-13), (-2,-6,13), (-6,8,13), (-6,-2,-13)
(-8,2,-13), (-8,6,13)



Ei= 11.8226 keV AEg AEt
Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm
(h,k,1) [keV] ] [prad] [nrad] [meV/prad] [meV] [meV] [meV]
LiNbO3  (3,6,3) 11.118 70.12 0.165 0.624 4.276 2.67 53.45 53.51
Equiv. Refl.: (3,6,-3), (3,-9,3), (3,-9,-3), (6,3,3), (6,3,-3), (6,-9,3), (6,-9,-3), (9,-3,3), (9,-3,-3)
(9,-6,3), (9,-6,-3), (-3,9,3), (-3,9,-3), (-3,-6,3), (-3,-6,-3), (-6,9,3), (-6,9,-3), (-6,-3,3)
(-6,-3,-3), (-9,3,3), (-9,3,-3), (-9,6,3), (-9,6,-3)
Sapph  (0,0,24)  11.455 75.67 0.161 0.344 3.019 1.04 37.74 37.75
Equiv. Refl.: (0,0,-24)

Quartz  (7,-2,6) 11.408 74.79 0.149 0.298 3.214 0.96 40.18 40.19
Equiv. Refl.: (7,-5,-6), (-5,7,6), (-5,-2,-6)

Quartz (8,-2,-4) 11.465 75.86 0.148 0.284 2.978 0.85 37.22 37.23
Equiv. Refl.: (8,-6,4), (-2,7,-6), (-2,-5,6), (-2,-6,-4), (-6,8,-4), (-6,-2,4)

Quartz  (-2,8,4) 11.465 75.86 0.147 0.284 2.978 0.84 37.22 37.23
Equiv. Refl.: (-3,8,4), (-3,-5,-4), (-5,8,-4)

Quartz (8,-3,-4) 11.183 71.07 0.146 0.266 4.054 1.08 50.68 50.69
Equiv. Refl.: (8,-5,4), (-5,-3,4)

LiNbO3 (2,6,11) 11.169 70.85 0.131 0.563 4.105 231 51.31 51.36
Equiv. Refl.: (2,-8,-11), (6,2,-11), (6,-8,11), (8,-2,-11), (8,-6,11), (-2,8,11), (-2,-6,-11), (-6,8,-11), (-6,-2,11)
(-8,2,11), (-8,6,-11)

Quartz  (5,2,6) 11.408 74.79 0.123 0.298 3.214 0.96 40.18 40.19
Equiv. Refl.: (5,-7,-6), (-7,2,-6), (-7,5,6)

Quartz  (2,5,-6) 11.408 74.79 0.122 0.297 3.214 0.95 40.18 40.19
Equiv. Refl.: (2,-7,6)

Quartz  (3,5,4) 11.183 71.07 0.112 0.267 4.054 1.08 50.68 50.69
Equiv. Refl.: (3,-8,-4), (5,3,-4), (5,-8,4), (-8,3,4), (-8,5,-4)

Sapph  (2,6,8) 11.501 76.6 0.111 0.307 2.816 0.86 35.2 35.21
Equiv. Refl.: (2,-8,-8), (6,2,-8), (6,-8,8), (8,-2,-8), (8,-6,8), (-2,8,8), (-2,-6,-8), (-6,8,-8), (-6,-2,8)
(-8,2,8), (-8,6,-8)

Quartz  (4,5,2) 11.608 79.08 0.106 0.282 2.282 0.64 28.52 28.53
Equiv. Refl.: (4,-9,-2), (5,4,-2), (5,-9,2), (-9,4,2), (-9,5,-2)

Quartz  (0,8,1) 11.712 82.16 0.105 0.338 1.627 0.55 20.34 20.35
Equiv. Refl.: (0,-8,-1)

Quartz  (8,0,-1) 11.712 82.16 0.104 0.338 1.627 0.55 20.34 20.35
Equiv. Refl.: (8,-8,1), (-8,0,1), (-8,8,-1)

Quartz  (8,-1,2) 11.237 71.89 0.102 0.213 3.867 0.82 48.34 48.35
Equiv. Refl.: (8,-7,-2), (-1,8,-2), (-1,-7,2), (-7,-1,-2)

Quartz  (-7,8,2) 11.237 71.89 0.101 0.213 3.867 0.82 48.34 48.35

Quartz  (2,6,4) 11.465 75.86 0.097 0.284 2.978 0.85 37.22 37.23
Equiv. Refl.: (2,-8,-4), (6,2,-4), (6,-8,4), (-8,2,4), (-8,6,-4)

Quartz (9,-4,-2) 11.608 79.08 0.095 0.282 2.282 0.64 28.52 28.53
Equiv. Refl.: (9,-5,2)

Quartz  (-4,9,2) 11.608 79.08 0.094 0.281 2.282 0.64 28.52 28.53
Equiv. Refl.: (-4,-5,-2), (-5,9,-2), (-5,-4,2)

LiNbO3 (1,7,9) 11.243 71.98 0.086 0.47 3.845 1.81 48.06 48.1
Equiv. Refl.: (1,7,-9), (1,-8,9), (1,-8,-9), (7,1,9), (7,1,-9), (7,-8,9), (7,-8,-9), (8,-1,9), (8,-1,-9)

(8,-7,9), (8,-7,-9), (-1,8,9), (-1,8,-9), (-1,-7,9), (-1,-7,-9), (-7,8,9), (-7,8,-9), (-7,-1,9)
(-7,-1,-9), (-8,1,9), (-8,1,-9), (-8,7,9), (-8,7,-9)
Sapph (1,2,-22) 11.229 71.77 0.078 0.229 3.893 0.89 48.66 48.67

Equiv. Refl.: (1,-3,22), (2,1,22), (2,-3,-22), (3,-1,22), (3,-2,-22), (-1,3,-22), (-1,-2,22), (-2,3,22), (-2,-1,-22)

(-3,1,-22), (-3,2,22)



LiNbO3 (3,5,13)  11.337 73.53 0.072 0.45 3.496 1.57 43.7 43.73
Equiv. Refl.; (3,-8,-13), (5,3,-13), (5,-8,13), (8,-3,-13), (8,-5,13), (-3,8,13), (-3,-5,-13), (-5,8,-13), (-5,-3,13)
(-8,3,13), (-8,5,-13), (1,7,-2), (1,-8,2), (7,1,2), (-8,1,-2), (-8,7,2)

Quartz (7,-8,-2)  11.237 71.89 0.071 0.213 3.867 0.82 48.34 48.35

Quartz  (3,2,-8) 11.16 70.72 0.048 0.134 4.136 0.56 51.7 51.7
Equiv. Refl.: (3,-5,8)

Quartz  (2,3,8) 11.16 70.72 0.047 0.134 4.136 0.55 51.7 51.7
Equiv. Refl.: (2,-5,-8), (-5,2,8), (-5,3,-8)

Quartz (5,-2,-8) 11.16 70.72 0.03 0.133 4.136 0.55 51.7 51.7
Equiv. Refl.: (5,-3,8), (-2,5,8), (-2,-3,-8), (-3,5,-8), (-3,-2,8)

LiNbO3 (4,4,15) 11.739 83.17 0.009 0.3 1.416 0.42 17.69 17.7

Equiv. Refl.: (4,4,-15), (4,-8,15), (4,-8,-15), (8,-4,15), (8,-4,-15), (-4,8,15), (-4,8,-15), (-4,-4,15), (-4,-4,-15)
(-8,4,15), (-8,4,-15)

Quartz  (0,5,8) 11.716 82.31 0.008 0.101 1.596 0.16 19.95 19.95
Equiv. Refl.: (0,-5,-8), (5,0,-8), (5,-5,8), (-5,0,8), (-5,5,-8)
LiNbO3 (2,6,-14) 11.821 89.02 0 0.106 0.202 0.02 2.52 2.52

Equiv. Refl.: (6,2,14), (6,-8,-14), (8,-6,-14), (-2,-6,14), (-6,8,14), (-6,-2,-14), (-8,6,14)




