Ei= 12.824 keV AEg AEt

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

(h,k,1) [keV] ] [purad] [urad]  [meV/prad] [meV] [meV] [meV]
Ge (0,6,10) 12.779 85.19 7.8 17 1.079 18.39 13.48 22.8
Ge (0,8,8) 12.397 75.18 29 6.2 3.393 20.94 42.42 47.3
Ge (1,3,11) 12.542 77.96 1.8 5.2 2.736 14.09 34.2 36.99
Ge (1,1,12) 12.153 71.38 1.4 3.7 4.321 16.12 54.01 56.36
Si (2,4,10) 12.504 77.17 4.2 35 2.92 10.25 36.5 37.91
Si (1,1,12) 12.659 80.81 3.6 3.3 2.076 6.86 25.95 26.84
Si (3,5,9) 12.241 72.65 1.8 2 4.006 7.95 50.08 50.7
LiNbO3 (0,-9,6) 12.799 86.41 20.791 20.9 0.805 16.8 10.07 19.59
Equiv. Refl.: (9,0,6), (-9,9,6)
LiNbO3 (0,9,-6) 12.799 86.41 20.676 20.9 0.805 16.8 10.07 19.59
Equiv. Refl.: (9,-9,-6), (-9,0,-6)
LiNbO3 (0,-9,-6) 12.799 86.41 18.237 18.1 0.805 14.57 10.07 17.71
Equiv. Refl.: (9,0,-6), (-9,9,-6)
LiNbO3  (0,9,6) 12.799 86.41 17.103 18.1 0.805 14.57 10.07 17.71
Equiv. Refl.: (9,-9,6), (-9,0,6)
LiNbO3 (1,-7,20) 12.772 84.84 14.696 14.4 1.158 16.64 14.47 22.06
Equiv. Refl.: (6,1,20), (7,-1,20), (-1,-6,20), (-6,7,20), (-7,6,20)
LiNbO3 (1,6,-20) 12.772 84.84 14.381 14.4 1.158 16.64 14.47 22.06
Equiv. Refl.: (-1,7,-20), (-6,-1,-20), (-7,1,-20)
LiNbO3 (6,-7,-20) 12.772 84.84 14.38 144 1.158 16.64 14.47 22.06
Equiv. Refl.: (7,-6,-20)
LiNbO3 (0,-8,14) 12.765 84.48 13.865 13.2 1.239 16.33 15.48 225
Equiv. Refl.: (8,0,14), (-8,8,14)
LiNbO3 (0,8,-14) 12.765 84.48 12.614 13.2 1.239 16.33 15.48 225
Equiv. Refl.: (8,-8,-14), (-8,0,-14)
LiNbO3 (2,-10,0) 12.744 83.6 12.355 12 1.439 17.31 17.99 24.96
Equiv. Refl.: (8,2,0), (10,-2,0), (-2,-8,0), (-8,10,0), (-10,8,0)
LiNbO3 (2,8,0) 12.744 83.6 12.192 12 1.439 17.31 17.99 24.96
Equiv. Refl.: (8,-10,0), (10,-8,0), (-2,10,0), (-8,-2,0), (-10,2,0)

Sapph  (2,6,14) 12.741 83.49 10.831 8.8 1.463 12.92 18.29 224
Equiv. Refl.: (2,-8,-14), (6,2,-14), (6,-8,14), (8,-2,-14), (8,-6,14), (-2,8,14), (-2,-6,-14), (-6,8,-14), (-6,-2,14)
(-8,2,14), (-8,6,-14)

LiNbO3 (1,8,-10) 12.694 81.84 8.216 8.1 1.84 14.9 23 274
Equiv. Refl.: (8,-9,-10), (9,-8,-10), (-1,9,-10), (-8,-1,-10), (-9,1,-10)

LiNbO3 (1,-9,10) 12.694 81.84 7.932 8.1 1.84 14.9 23 27.4
Equiv. Refl.: (8,1,10), (9,-1,10), (-1,-8,10), (-8,9,10), (-9,8,10)

LiNbO3 (4,-10,8) 12.639 80.25 7.297 7.1 2.203 15.58 27.54 31.64
Equiv. Refl.: (6,4,8), (10,-4,8), (-4,-6,8), (-6,10,8), (-10,6,8)

Sapph  (2,2,24) 12.585 78.92 7.235 5.8 2.512 14.62 31.4 34.64
Equiv. Refl.: (2,2,-24), (2,-4,24), (2,-4,-24), (4,-2,24), (4,-2,-24), (-2,4,24), (-2,4,-24), (-2,-2,24), (-2,-2,-24)
(-4,2,24), (-4,2,-24)

LiNbO3 (0,1,-28)  12.598 79.23 7.174 7 2.44 16.97 30.51 34.91
Equiv. Refl.: (1,-1,-28), (-1,0,-28)

LiNbO3 (0,-1,28)  12.598 79.23 7.161 7 2.44 16.97 30.51 34.91
Equiv. Refl.: (1,0,28), (-1,1,28)

LiNbO3 (4,6,-8) 12.639 80.25 6.951 7.1 2.203 15.58 27.54 31.64

Equiv. Refl.: (6,-10,-8), (10,-6,-8), (-4,10,-8), (-6,-4,-8), (-10,4,-8)



Ei= 12.824 keV AEg AEt
Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm
(h,k,1) [keV] ] [purad] [urad]  [meV/prad] [meV] [meV] [meV]
LiNbO3 (-5,9,-14) 12.535 77.82 6.911 6.5 2.768 17.99 34.6 39
Equiv. Refl.: (-9,5,-14)
LiNbO3 (4,-9,-14) 12.535 77.82 6.91 6.5 2.768 17.99 34.6 39
Equiv. Refl.: (5,4,-14), (9,-4,-14), (-4,-5,-14)
Sapph (0,2,-26)  12.769 84.7 6.706 6 1.19 7.17 14.88 16.51
Equiv. Refl.: (0,-2,26), (2,0,26), (2,-2,-26), (-2,0,-26), (-2,2,26)
LiNbO3 (4,5,14) 12.535 77.82 6.666 6.5 2.768 17.99 34.6 39
Equiv. Refl.: (5,-9,14), (9,-5,14), (-4,9,14), (-5,-4,14), (-9,4,14)
LiNbO3 (1,4,-24) 12.481 76.72 6.308 6 3.026 18.23 37.82 41.98
Equiv. Refl.: (4,-5,-24), (5,-4,-24), (-1,5,-24), (-4,-1,-24), (-5,1,-24)
LiNbO3 (1,-5,24) 12.481 76.72 6.303 6 3.026 18.23 37.82 41.98
Equiv. Refl.: (4,1,24), (5,-1,24), (-1,-4,24), (-4,5,24), (-5,4,24)
LiNbO3 (1,4,24) 12.481 76.72 6.271 6 3.026 18.12 37.82 41.93
Equiv. Refl.: (4,-5,24), (5,-4,24), (-1,5,24), (-4,-1,24), (-5,1,24)
LiNbO3 (1,-4,26) 12.661 80.87 6.266 6.5 2.061 13.31 25.77 29
Equiv. Refl.: (3,1,26), (4,-1,26), (-1,-3,26), (-3,4,26), (-4,3,26)
LiNbO3 (1,-5,-24) 12.481 76.72 6.239 6 3.026 18.12 37.82 41.93
Equiv. Refl.: (4,1,-24), (5,-1,-24), (-1,-4,-24), (-4,5,-24), (-5,4,-24)
LiNbO3 (1,3,-26) 12.661 80.87 6.159 6.5 2.061 13.31 25.77 29
Equiv. Refl.: (3,-4,-26), (4,-3,-26), (-1,4,-26), (-3,-1,-26), (-4,1,-26)
LiNbO3 (4,4,-18) 12.554 78.22 5.923 5.8 2.676 15.58 33.44 36.9
Equiv. Refl.: (4,-8,-18), (8,-4,-18), (-4,8,-18), (-4,-4,-18), (-8,4,-18)
Quartz  (6,-3,-9) 12.802 86.62 5.883 5.4 0.757 4.09 9.47 10.31
Equiv. Refl.: (-3,6,9), (-3,-3,9), (-3,-3,-9)
Quartz  (6,-3,9) 12.802 86.62 5.882 5.4 0.757 4.09 9.47 10.31
Equiv. Refl.: (-3,6,-9)
Quartz  (-6,3,9) 12.802 86.62 5.866 5.4 0.757 4.09 9.47 10.31
Quartz  (3,3,-9) 12.802 86.62 5.865 5.4 0.757 4.09 9.47 10.31
Equiv. Refl.: (3,-6,-9)
Quartz  (3,3,9) 12.802 86.62 5.864 5.4 0.757 4.09 9.47 10.31
Equiv. Refl.: (3,-6,9), (-6,3,-9)
LiNbO3 (4,4,18) 12.554 78.22 5.776 5.8 2.676 15.58 33.44 36.9
Equiv. Refl.: (4,-8,18), (8,-4,18), (-4,8,18), (-4,-4,18), (-8,4,18)
LiNbO3 (1,-6,22) 12519 77.48 5.666 5.6 2.849 15.82 35.61 38.97
Equiv. Refl.: (5,1,22), (6,-1,22), (-1,-5,22), (-5,6,22), (-6,5,22)
LiNbO3 (3,7,-4) 12.488 76.85 5.554 5.4 2.996 16.26 37.45 40.83
Equiv. Refl.: (7,-10,-4), (10,-7,-4), (-3,10,-4), (-7,-3,-4), (-10,3,-4)
LiNbO3 (1,5,-22) 12.519 77.48 5.52 5.6 2.849 15.82 35.61 38.97
Equiv. Refl.: (5,-6,-22), (6,-5,-22), (-1,6,-22), (-5,-1,-22), (-6,1,-22)
LiNbO3  (0,9,0) 12.514 77.38 5.518 5.4 2.87 15.46 35.88 39.07
Equiv. Refl.: (9,-9,0), (-9,0,0)
LiNbO3 (3,4,20) 12.31 73.72 5.468 5.2 3.746 19.38 46.83 50.68
Equiv. Refl.: (4,-7,20), (7,-4,20), (-3,7,20), (-4,-3,20), (-7,3,20)
LiNbO3 (3,-7,-20) 12.31 73.72 5.461 5.2 3.746 19.38 46.83 50.68
Equiv. Refl.: (4,3,-20), (7,-3,-20), (-3,-4,-20), (-4,7,-20), (-7,4,-20)
LiNbO3 (3,-10,4) 12.488 76.85 5.451 5.4 2.996 16.26 37.45 40.83
Equiv. Refl.: (7,3,4), (10,-3,4), (-3,-7,4), (-7,10,4), (-10,7,4)
Sapph  (3,5,-14)  12.472 76.54 5.424 4.4 3.068 13.56 38.35 40.68
Equiv. Refl.: (3,-8,14), (5,3,14), (5,-8,-14), (8,-3,14), (8,-5,-14), (-3,8,-14), (-3,-5,14), (-5,8,14), (-5,-3,-14)

(-8,3,-14), (-8,5,14)



Ei= 12.824 keV AEg AEt

Cryst  Refl EB OB [IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm
(h,k,1) [keV] ] [purad] [urad]  [meV/prad] [meV] [meV] [meV]
LiNbO3 (0,-9,0) 12,514 77.38 5.256 5.4 2.87 15.46 35.88 39.07
Equiv. Refl.: (9,0,0), (-9,9,0)
Sapph  (0,6,18) 12.461 76.34 5.187 4.1 3.116 12.74 38.95 40.98

Equiv. Refl.: (0,6,-18), (0,-6,18), (0,-6,-18), (6,0,18), (6,0,-18), (6,-6,18), (6,-6,-18), (-6,0,18), (-6,0,-18)
(-6,6,18), (-6,6,-18)

LiINbO3 (2,-9,-10)  12.229 72.47 4.939 46 4.05 18.66 50.63 53.96
Equiv. Refl.: (7,2,-10), (9,-2,-10), (-2,-7,-10), (-7,9,-10), (-9,7,-10)
Sapph  (1520) 127 82.02 4.878 4.1 1.798 7.46 22.47 23.68

Equiv. Refl.: (1,-6,-20), (5,1,-20), (5,-6,20), (6,-1,-20), (6,-5,20), (-1,6,20), (-1,-5,-20), (-5,6,-20), (-5,-1,20)
(-6,1,20), (-6,5,-20)

Sapph  (45-10) 12.682 81.47 4.855 4.1 1.922 7.85 24.03 25.28
Equiv. Refl.: (4,-9,10), (5,4,10), (5,-9,-10), (9,-4,10), (9,-5,-10), (-4,9,-10), (-4,-5,10), (-5,9,10), (-5,-4,-10)
(-9,4,-10), (-9,5,10)

LiNbO3 (3,6,12) 12.272 73.13 4.846 4.6 3.889 18.05 48.62 51.86
Equiv. Refl.: (6,-9,12), (9,-6,12), (-3,9,12), (-6,-3,12), (-9,3,12)

LiNbO3 (3,-10,-2) 12.391 75.07 4.787 4.7 3.419 16.02 42.73 45.64
Equiv. Refl.: (7,3,-2), (10,-3,-2), (-3,-7,-2), (-7,10,-2), (-10,7,-2)

LiNbO3 (3,-9,-12) 12.272 73.13 4.76 4.6 3.889 18.05 48.62 51.86
Equiv. Refl.: (6,3,-12), (9,-3,-12), (-3,-6,-12), (-6,9,-12), (-9,6,-12)

LiNbO3 (4,6,-2) 12.155 71.41 4,744 4.5 4.313 19.26 53.91 57.25
Equiv. Refl.: (6,-10,-2), (10,-6,-2), (-4,10,-2), (-6,-4,-2), (-10,4,-2)

Quartz (-2,-7,-4) 12.778 85.15 4.728 4.2 1.089 4.55 13.61 14.35
Equiv. Refl.: (-7,9,-4), (-7,-2,4)

Quartz  (-2,9,4) 12.778 85.15 4727 4.2 1.089 4.55 13.61 14.35

Quartz (9,-2,-4) 12.778 85.15 4.726 4.2 1.089 4.55 13.61 14.35
Equiv. Refl.: (9,-7,4)

LiNbO3  (2,7,10) 12.229 72.47 4.659 4.6 4.05 18.66 50.63 53.96
Equiv. Refl.: (7,-9,10), (9,-7,10), (-2,9,10), (-7,-2,10), (-9,2,10)

LiNbO3  (3,7,2) 12.391 75.07 4.636 4.7 3.419 16.02 42.73 45.64
Equiv. Refl.: (7,-10,2), (10,-7,2), (-3,10,2), (-7,-3,2), (-10,3,2)

Quartz  (7,2,-4) 12.778 85.15 4.617 4.2 1.089 4.55 13.61 14.35
Equiv. Refl.: (7,-9,4)

Quartz  (2,7,4) 12.778 85.15 4.616 4.2 1.089 4.55 13.61 14.35
Equiv. Refl.: (2,-9,-4)

Quartz  (-9,2,4) 12.778 85.15 4.615 4.2 1.089 4.55 13.61 14.35
Equiv. Refl.: (-9,7,-4)

LiNbO3 (4,-10,2) 12.155 71.41 4614 4.5 4.313 19.26 53.91 57.25
Equiv. Refl.: (6,4,2), (10,-4,2), (-4,-6,2), (-6,10,2), (-10,6,2)

LiNbO3 (2,6,-16) 12.318 73.85 4.612 4.5 3.714 16.57 46.42 49.29
Equiv. Refl.: (6,-8,-16), (8,-6,-16), (-2,8,-16), (-6,-2,-16), (-8,2,-16)

LiNbO3  (1,8,8) 12.407 75.35 4.58 4.6 3.352 15.36 41.89 44.62
Equiv. Refl.: (8,-9,8), (9,-8,8), (-1,9,8), (-8,-1,8), (-9,1,8)

LiNbO3 (1,-9,-8)  12.407 75.35 4528 4.6 3.352 15.36 41.89 44.62
Equiv. Refl.: (8,1,-8), (9,-1,-8), (-1,-8,-8), (-8,9,-8), (-9,8,-8)

LiNbO3 (2,-8,16) 12.318 73.85 4.42 4.5 3.714 16.57 46.42 49.29
Equiv. Refl.: (6,2,16), (8,-2,16), (-2,-6,16), (-6,8,16), (-8,6,16)

LiNbO3 (1,2,26) 12.195 71.98 4.362 4.2 4.173 17.72 52.16 55.08

Equiv. Refl.: (2,-3,26), (3,-2,26), (-1,3,26), (-2,-1,26), (-3,1,26), (4,6,-1), (4,-10,1), (6,4,1), (6,-10,-1)
(-10,4,-1), (-10,6,1)

LiNbO3 (1,-3-26) 12.195 71.98 4.355 4.2 4173 17.72 52.16 55.08
Equiv. Refl.: (2,1,-26), (3,-1,-26), (-1,-2,-26), (-2,3,-26), (-3,2,-26)



Ei= 12.824 keV AEg AEt

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

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

Quartz (10,-4,1) 12.753 83.98 4.236 3.8 1.351 5.08 16.89 17.64
Equiv. Refl.: (10,-6,-1), (-4,10,-1), (-4,-6,1), (-6,10,1), (-6,-4,-1)

Quartz  (5,5,0) 12.618 79.71 4.145 3.4 2.327 7.8 29.09 30.12
Equiv. Refl.: (5,-10,0), (-10,5,0)

Quartz (10,-5,0) 12.618 79.71 4.142 3.4 2.327 7.8 29.09 30.12
Equiv. Refl.: (-5,10,0), (-5,-5,0)

Sapph  (0,8,4) 12.186 71.85 4.069 3.2 4.204 13.41 52.55 54.24
Equiv. Refl.: (0,-8,-4), (8,0,-4), (8,-8,4), (-8,0,4), (-8,8,-4)

Sapph  (2,4,-20) 12.43 75.75 4.01 3.2 3.256 10.52 40.7 42.04
Equiv. Refl.: (2,-6,20), (4,2,20), (4,-6,-20), (6,-2,20), (6,-4,-20), (-2,6,-20), (-2,-4,20), (-4,6,20), (-4,-2,-20)
(-6,2,-20), (-6,4,20)

LiNbO3 (3,-9,12) 12.272 73.13 3.986 4.2 3.889 16.15 48.62 51.23
Equiv. Refl.: (6,3,12), (9,-3,12), (-3,-6,12), (-6,9,12), (-9,6,12)

LiNbO3 (-3,9,-12) 12.272 73.13 3.926 4.2 3.889 16.15 48.62 51.23
Equiv. Refl.: (-9,3,-12)

LiNbO3 (3,6,-12) 12.272 73.13 3.925 4.2 3.889 16.15 48.62 51.23
Equiv. Refl.: (6,-9,-12), (9,-6,-12), (-6,-3,-12)

LiNbO3  (5,5,6) 12.337 74.16 3.899 4.1 3.638 14.88 45.47 47.84
Equiv. Refl.: (5,-10,6), (10,-5,6), (-5,10,6), (-5,-5,6), (-10,5,6)

LiNbO3 (4,6,4) 12.253 72.84 3.844 4 3.959 16 49.49 52.01
Equiv. Refl.: (6,-10,4), (10,-6,4), (-4,10,4), (-6,-4,4), (-10,4,4)

LiNbO3  (6,4,-4) 12.253 72.84 3.83 4 3.959 16 49.49 52.01
Equiv. Refl.: (-4,-6,-4)

LiNbO3 (4,-10,-4) 12.253 72.84 3.829 4 3.959 16 49.49 52.01
Equiv. Refl.: (10,-4,-4), (-6,10,-4), (-10,6,-4)

LiNbO3 (3,-8,-16)  12.08 70.39 3.806 3.8 4.569 17.25 57.11 59.66
Equiv. Refl.: (5,3,-16), (8,-3,-16), (-3,-5,-16), (-5,8,-16), (-8,5,-16)

LiNbO3 (2,-6,-22) 12.285 73.33 3.795 4 3.84 15.44 48 50.42
Equiv. Refl.: (4,2,-22), (6,-2,-22), (-2,-4,-22), (-4,6,-22), (-6,4,-22)
Sapph (2,7,4) 12.461 76.34 3.792 3.1 3.116 9.67 38.95 40.14
Equiv. Refl.: (2,-9,-4), (7,2,-4), (7,-9,4), (9,-2,-4), (9,-7,4), (-2,9,4), (-2,-7,-4), (-7,9,-4), (-7,-2,4)
(-9,2,4), (-9,7,-4)

LiNbO3 (2,4,22) 12.285 73.33 3.784 4 3.84 15.44 48 50.42
Equiv. Refl.: (4,-6,22), (6,-4,22), (-2,6,22), (-4,-2,22), (-6,2,22)

LiNbO3  (5,5,-6) 12.337 74.16 3.758 4.1 3.638 14.88 45.47 47.84
Equiv. Refl.: (5,-10,-6), (10,-5,-6), (-5,10,-6), (-5,-5,-6), (-10,5,-6)

Quartz (9,-4,-5)  12.743 83.55 3.729 3.3 1.449 4.79 18.11 18.73
Equiv. Refl.: (9,-5,5)

Quartz  (-4,9,5) 12.743 83.55 3.728 3.3 1.449 4.79 18.11 18.73
Equiv. Refl.: (-4,-5,-5), (-5,9,-5), (-5,-4,5)

Quartz  (-9,4,5) 12.743 83.55 3.714 3.3 1.449 4.79 18.11 18.73
Equiv. Refl.: (-9,5,-5)

Quartz  (4,5,5) 12.743 83.55 3.713 3.3 1.449 4.79 18.11 18.73
Equiv. Refl.: (4,-9,-5), (5,4,-5), (5,-9,5)

LiNbO3 (0,-7,16) 12.08 70.39 3.553 3.7 4.569 16.77 57.11 59.52
Equiv. Refl.: (7,0,16), (-7,7,16)

Quartz  (-3,7,8) 12.757 84.15 3.506 3.2 1.314 4.2 16.43 16.96
Equiv. Refl.: (-3,-4,-8)

Quartz  (-4,7,-8)  12.757 84.15 3.505 3.2 1.314 4.19 16.43 16.96



Ei= 12.824 keV AEg AEt

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

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

Quartz  (7,-3,-8) 12.757 84.15 3.504 3.2 1.314 4.19 16.43 16.96
Equiv. Refl.: (7,-4,8), (-4,-3,8)

Quartz (3,-7,-8)  12.757 84.15 3.483 3.2 1.314 4.2 16.43 16.96

Quartz  (3,4,8) 12.757 84.15 3.482 3.2 1.314 4.2 16.43 16.96

Quartz  (4,-7,8) 12.757 84.15 3.481 3.2 1.314 4.19 16.43 16.96
Equiv. Refl.: (-7,3,8), (-7,4,-8)

Quartz  (4,3,-8) 12.757 84.15 3.48 3.2 1.314 4.19 16.43 16.96

LiNbO3 (0,7,-16) 12.08 70.39 3.459 3.7 4.569 16.77 57.11 59.52
Equiv. Refl.: (7,-7,-16), (-7,0,-16)

LiNbO3 (3,5,16) 12.08 70.39 3.434 3.8 4.569 17.25 57.11 59.66
Equiv. Refl.: (5,-8,16), (8,-5,16), (-3,8,16), (-5,-3,16), (-8,3,16)

Quartz (7,-4,-8)  12.757 84.15 3.055 2.8 1.314 3.62 16.43 16.82
Equiv. Refl.: (-4,7,8), (-4,-3,-8)

Quartz  (7,-3,8) 12.757 84.15 3.054 2.8 1.314 3.62 16.43 16.82
Equiv. Refl.: (-3,7,-8), (-3,-4,8)

Quartz (4,-7,-8)  12.757 84.15 3.012 2.8 1.314 3.62 16.43 16.82

Quartz  (3,4,-8) 12.757 84.15 3.011 2.8 1.314 3.62 16.43 16.82
Equiv. Refl.: (3,-7,8), (4,3,8), (-7,4,8)

Quartz (-7,3,-8)  12.757 84.15 3.01 2.8 1.314 3.62 16.43 16.82

Quartz  (9,-4,5) 12.743 83.55 2.475 2.4 1.449 3.5 18.11 18.45
Equiv. Refl.: (9,-5,-5), (-4,9,-5), (-4,-5,5), (-5,9,5), (-5,-4,-5)

Sapph  (4,4,15) 12.645 80.41 2.462 2.4 2.166 5.26 27.07 27.58
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  (5-9,-5)  12.743 83.55 2.46 2.4 1.449 35 18.11 18.45
Equiv. Refl.: (-9,4,-5)

Quartz  (4,5,-5) 12.743 83.55 2.459 2.4 1.449 3.5 18.11 18.45
Equiv. Refl.: (4,-9,5), (5,4,5), (-9,5,5)

Sapph  (2,7,7)  12.759 84.25 2.44 2.7 1.292 3.47 16.15 16.52
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  (0,8,-4) 12.526 77.63 2.424 2.2 2.812 6.06 35.15 35.67
Equiv. Refl.: (0,-8,4), (-8,8,4)

Quartz  (8,0,4) 12.526 77.63 2.423 2.2 2.812 6.06 35.15 35.67
Equiv. Refl.: (8,-8,-4), (-8,0,-4)

Sapph  (2,3,23) 12.787 85.66 2.285 2.9 0.974 2.86 12.17 12.5
Equiv. Refl.: (2,-5,-23), (3,2,-23), (3,-5,23), (5,-2,-23), (5,-3,23), (-2,5,23), (-2,-3,-23), (-3,5,-23), (-3,-2,23)
(-5,2,23), (-5,3,-23)

Quartz (10,-4,-1) 12.753 83.98 1.999 2.3 1.351 3.14 16.89 17.18
Equiv. Refl.: (10,-6,1), (-4,10,1), (-4,-6,-1), (-6,10,-1), (-6,-4,1)

Quartz  (4,6,1) 12.753 83.98 1.969 2.3 1.351 3.14 16.89 17.18
Equiv. Refl.: (4,-10,-1), (6,4,-1), (6,-10,1), (-10,4,1), (-10,6,-1)

Quartz (8,-3,-6)  12.304 73.62 1.889 2 3.769 7.41 47.11 47.69
Equiv. Refl.: (8,-5,6), (-3,8,6), (-3,-5,-6), (-5,8,-6), (-5,-3,6)

Quartz  (5,3,-6) 12.304 73.62 1.878 2 3.769 7.41 47.11 47.69
Equiv. Refl.: (5,-8,6)

Quartz (3,5,6) 12.304 73.62 1.877 2 3.769 7.41 47.11 47.69
Equiv. Refl.: (3,-8,-6), (-8,3,6), (-8,5,-6)

Sapph (2,6,-13)  12.498 77.05 1.825 2 2.95 5.96 36.87 37.35
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= 12.824 keV AEg AEt
Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm
(h,k,1) [keV] ] [purad] [urad]  [meV/prad] [meV] [meV] [meV]
Sapph  (0,5,-20)  12.153 71.39 1.792 1.9 4.319 8.24 53.98 54.61
Equiv. Refl.: (0,-5,20), (5,0,20), (5,-5,-20), (-5,0,-20), (-5,5,20)
Quartz  (9,-1,2) 12.658 80.77 1.785 2 2.083 4.15 26.04 26.37
Equiv. Refl.: (9,-8,-2), (-1,9,-2), (-1,-8,2), (-8,9,2), (-8,-1,-2)
Quartz  (1,8,-2) 12.658 80.77 1.779 2 2.083 4.15 26.04 26.37
Equiv. Refl.: (1,-9,2), (8,1,2), (8,-9,-2), (-9,8,2)
Quartz  (-9,1,-2) 12.658 80.77 1.778 2 2.083 4.15 26.04 26.37
LiNbO3 (2,7,13) 12.78 85.27 1.702 3.6 1.061 3.84 13.27 13.81
Equiv. Refl.: (2,-9,-13), (7,2,-13), (7,-9,13), (9,-2,-13), (9,-7,13), (-2,9,13), (-2,-7,-13), (-7,9,-13), (-7,-2,13)
(-9,2,13), (-9,7,-13)
Quartz  (0,6,8) 12.674 81.22 1.701 1.9 1.981 3.82 24.76 25.05
Equiv. Refl.: (0,-6,-8), (6,0,-8), (6,-6,8), (-6,0,8), (-6,6,-8)
Sapph  (1,4,21) 12.165 71.55 1.672 1.8 4.277 7.69 53.47 54.02
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  (7,-1,7) 12.48 76.7 1.609 1.7 3.032 5.19 37.9 38.26
Equiv. Refl.: (7,-6,-7), (-1,7,-7), (-1,-6,7), (-6,7,7), (-6,-1,-7)
Quartz  (-7,1,-7) 12.48 76.7 1.547 17 3.032 5.19 37.9 38.26
Equiv. Refl.: (-7,6,7)
Quartz  (1,6,-7) 12.48 76.7 1.546 1.7 3.032 5.19 37.9 38.26
Equiv. Refl.: (1,-7,7), (6,1,7), (6,-7,-7)
Quartz  (-2,7,7) 12.135 71.13 1.533 1.6 4.383 7.03 54.78 55.23
Equiv. Refl.: (-2,-5,-7), (-5,7,-7), (-5,-2,7)
Quartz  (7,-2,-7) 12.135 71.13 1.532 1.6 4.383 7.03 54.78 55.23
Equiv. Refl.: (7,-5,7)
Quartz  (2,5,7) 12.135 71.13 1514 1.6 4.383 7.03 54.78 55.23
Equiv. Refl.: (5,2,-7), (5,-7,7)
Quartz  (2,-7,-7) 12.135 71.13 1.513 1.6 4.383 7.03 54.78 55.23
Equiv. Refl.: (-7,2,7), (-7,5,-7)
Sapph  (0,1,26) 12.5 77.1 1.508 1.7 2.937 5.03 36.71 37.05
Equiv. Refl.: (0,-1,-26), (1,0,-26), (1,-1,26), (-1,0,26), (-1,1,-26)
Quartz  (9,-3,4) 12.441 75.97 1.456 1.6 3.205 5 40.06 40.37
Equiv. Refl.: (9,-6,-4), (-3,9,-4), (-3,-6,4), (-6,9,4), (-6,-3,-4)
Quartz  (0,3,10) 12.275 73.17 1.442 15 3.879 5.98 48.49 48.85
Equiv. Refl.: (0,-3,-10), (3,0,-10), (3,-3,10), (-3,0,10), (-3,3,-10)
Sapph  (4,5,-7) 12.216 72.28 1.417 1.6 4.097 6.4 51.22 51.61
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 (0,1,-11) 12.701 82.06 1.414 1.7 1.789 3 22.36 22.56
Equiv. Refl.: (0,-1,11), (1,-1,-11)
Quartz  (1,0,11) 12.701 82.06 1.413 1.7 1.789 3 22.36 22.56
Equiv. Refl.: (-1,0,-11), (-1,1,11)
Quartz  (3,6,-4) 12.441 75.97 1.401 1.6 3.205 5 40.06 40.37
Equiv. Refl.: (3,-9,4), (6,3,4), (6,-9,-4), (-9,3,-4), (-9,6,4)
Quartz  (5,1,-8) 12.248 72.76 1.369 1.5 3.98 5.84 49.75 50.09
Equiv. Refl.: (5,-6,8)
Quartz  (1,5,8) 12.248 72.76 1.368 15 3.98 5.84 49.75 50.09

Equiv. Refl.: (-6,1,8), (-6,5,-8)



Ei= 12.824 keV AEg AEt

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

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

Quartz  (1,-6,-8) 12.248 72.76 1.367 1.5 3.98 5.84 49.75 50.09
Equiv. Refl.: (-5,6,-8), (-5,-1,8)

Quartz  (6,-5,8) 12.248 72.76 1.366 15 3.98 5.84 49.75 50.09

Quartz  (6,-1,-8) 12.248 72.76 1.365 15 3.98 5.84 49.75 50.09
Equiv. Refl.: (-1,6,8), (-1,-5,-8)

Sapph  (1,5,-19) 12.345 74.29 1.351 15 3.607 5.48 45.08 45.42
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)

Sapph  (1,6,16) 12.476 76.61 1.327 1.5 3.052 4.67 38.15 38.43
Equiv. Refl.: (1,-7,-16), (6,1,-16), (6,-7,16), (7,-1,-16), (7,-6,16), (-1,7,16), (-1,-6,-16), (-6,7,-16), (-6,-1,16)
(-7,1,16), (-7,6,-16)

Sapph  (2,6,11) 12.052 70.02 1.326 15 4.662 6.78 58.28 58.67
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)

Sapph  (1,6,-17)  12.773 84.9 1.315 1.9 1.144 2.13 14.3 14.45
Equiv. Refl.: (1,-7,17), (6,1,17), (6,-7,-17), (7,-1,17), (7,-6,-17), (-1,7,-17), (-1,-6,17), (-6,7,17), (-6,-1,-17)
(-7,1,-17), (-7,6,17)

Quartz  (9,-1,0) 12.448 76.1 1.312 1.4 3.174 4.56 39.67 39.93
Equiv. Refl.: (9,-8,0), (-1,9,0), (-1,-8,0), (-8,9,0), (-8,-1,0)

Quartz (-1,4,10) 12.616 79.66 1.289 1.4 2.339 3.39 29.23 29.43
Equiv. Refl.: (-1,-3,-10), (-3,4,-10)

Quartz (4,-1,-10) 12.616 79.66 1.288 1.4 2.339 3.39 29.23 29.43
Equiv. Refl.: (4,-3,10), (-3,-1,10)

Quartz  (1,8,0) 12.448 76.1 1.287 1.4 3.174 4.56 39.67 39.93
Equiv. Refl.: (1,-9,0), (8,1,0), (8,-9,0), (-9,1,0), (-9,8,0)

Quartz  (6,2,-6) 12.56 78.35 1.255 14 2.644 3.74 33.05 33.26
Equiv. Refl.: (6,-8,6), (-8,2,6), (-8,6,-6)

Quartz  (2,6,6) 12.56 78.35 1.254 1.4 2.644 3.74 33.05 33.26
Equiv. Refl.: (2,-8,-6)

Quartz  (9,-1,1) 12.501 77.12 1.243 1.4 2.933 3.99 36.66 36.88
Equiv. Refl.: (9,-8,-1), (-1,9,-1), (-1,-8,1), (-8,9,1), (-8,-1,-1)

Quartz  (8,-6,6) 12.56 78.35 1.227 1.4 2.644 3.74 33.05 33.26
Equiv. Refl.: (-6,8,-6), (-6,-2,6)

Quartz  (8,-2,-6) 12.56 78.35 1.226 1.4 2.644 3.74 33.05 33.26
Equiv. Refl.: (-2,8,6), (-2,-6,-6)

Quartz  (1,3,10) 12.616 79.66 1.209 1.4 2.339 3.39 29.23 29.43
Equiv. Refl.: (1,-4,-10), (3,-4,10)

Quartz (3,1,-10) 12.616 79.66 1.208 1.4 2.339 3.39 29.23 29.43

Quartz (-4,1,10) 12.616 79.66 1.207 1.4 2.339 3.39 29.23 29.43
Equiv. Refl.: (-4,3,-10)

Quartz  (0,8,4) 12.526 77.63 1.187 1.4 2.812 3.8 35.15 35.36
Equiv. Refl.: (0,-8,-4)

Quartz  (8,0,-4) 12.526 77.63 1.186 1.4 2.812 3.8 35.15 35.36
Equiv. Refl.: (8,-8,4), (-8,0,4), (-8,8,-4)

Quartz  (1,8,-1) 12.501 77.12 1.168 14 2.933 3.99 36.66 36.88
Equiv. Refl.: (1,-9,1), (8,1,1), (8,-9,-1), (-9,1,-1), (-9,8,1)

Quartz  (9,-2,2) 12.145 71.27 1.133 1.2 4.349 5.29 54.36 54.62
Equiv. Refl.: (9,-7,-2), (-2,9,-2), (-2,-7,2), (-7,9,2), (-7,-2,-2)

Quartz  (9,-5,-4) 12.27 73.09 1.129 1.2 3.899 4.83 48.73 48.97
Equiv. Refl.: (-4,9,-4), (-4,-5,4), (-5,9,4), (-5,-4,-4)

Quartz  (9,-4,4) 12.27 73.09 1.128 1.2 3.899 4.83 48.73 48.97



Ei= 12.824 keV AEg AEt
Cryst Refl EB OB /IR d® Width Ei cot® AE 2m, 50pm  2m, 50pm
(h,k,1) [keV] ] [purad] [urad]  [meV/prad] [meV] [meV] [meV]
Quartz  (4,5,-4) 12.27 73.09 1.122 1.2 3.899 4.83 48.73 48.97
Equiv. Refl.: (4,-9,4), (5,4,4), (5,-9,-4), (-9,4,-4), (-9,5,4)
Sapph  (2,7,-5) 12.543 77.99 1.115 1.4 2.728 3.69 34.1 34.3
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  (2,7,-2) 12.145 71.27 1.1 1.2 4.349 5.29 54.36 54.62
Equiv. Refl.: (2,-9,2), (7,2,2), (7,-9,-2), (-9,2,-2), (-9,7,2)
Quartz  (3,6,4) 12.441 75.97 1.081 1.2 3.205 3.93 40.06 40.25
Equiv. Refl.: (3,-9,-4), (6,3,-4), (6,-9,4), (9,-3,-4), (9,-6,4), (-3,9,4), (-3,-6,-4), (-6,9,-4), (-6,-3,4)
(-9,3,4), (-9,6,-4)
Quartz  (1,8,2) 12.658 80.77 1.076 1.3 2.083 2.62 26.04 26.17
Equiv. Refl.: (1,-9,-2), (8,1,-2), (8,-9,2), (-9,1,2), (-9,8,-2)
Quartz  (2,7,3) 12.412 75.45 1.06 1.2 3.33 3.97 41.62 41.81
Equiv. Refl.: (2,-9,-3), (7,2,-3), (7,-9,3), (-9,2,3), (-9,7,-3)
Quartz  (1,7,5) 12.405 75.32 1.049 1.2 3.36 3.94 42 42.18
Equiv. Refl.: (7,1,-5), (7,-8,5), (-8,1,5), (-8,7,-5)
Quartz  (1,-8,-5) 12.405 75.32 1.048 1.2 3.36 3.94 42 42.18
Quartz  (9,-2,-3) 12.412 75.45 1.041 1.2 3.33 3.97 41.62 41.81
Equiv. Refl.: (9,-7,3), (-2,9,3), (-2,-7,-3), (-7,9,-3), (-7,-2,3)
Sapph (1,790  12.143 71.25 1.037 1.2 4.354 5.17 54.42 54.67
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)
Quartz  (8,-1,-5) 12.405 75.32 1.02 1.2 3.36 3.94 42 42.18
Equiv. Refl.: (8,-7,5), (-7,8,-5), (-7,-1,5)
Quartz  (-1,8,5) 12.405 75.32 1.019 1.2 3.36 3.94 42 42.18
Equiv. Refl.: (-1,-7,-5)
Quartz (4,-2,10)  12.532 77.74 1 1.2 2.787 3.26 34.84 34.99
Equiv. Refl.: (4,-2,-10)
Quartz (-2,4,10) 12.532 77.74 0.999 1.2 2.787 3.26 34.84 34.99
Equiv. Refl.: (-2,4,-10), (-2,-2,10)
Quartz (-2,-2,-10) 12.532 77.74 0.998 1.2 2.787 3.26 34.84 34.99
Equiv. Refl.: (-4,2,10), (-4,2,-10)
Quartz (2,2,-10) 12.532 77.74 0.997 1.2 2.787 3.26 34.84 34.99
Equiv. Refl.: (2,-4,10), (2,-4,-10)
Quartz  (2,2,10) 12.532 77.74 0.996 1.2 2.787 3.26 34.84 34.99
Quartz  (9,-1,-2) 12.658 80.77 0.972 1.3 2.083 2.62 26.04 26.17
Equiv. Refl.: (9,-8,2), (-1,9,2), (-1,-8,-2), (-8,9,-2), (-8,-1,2)
Sapph (0,4,-22) 12.103 70.69 0.957 1.1 4.494 4.97 56.17 56.39
Equiv. Refl.: (0,-4,22), (4,0,22), (4,-4,-22), (-4,0,-22), (-4,4,22), (1,7,-5), (1,-8,5), (-8,1,-5), (-8,7,5)
Quartz  (7,1,5) 12.405 75.32 0.956 1.1 3.36 3.66 42 42.16
Equiv. Refl.: (7,-8,-5)
Quartz  (8,-1,5) 12.405 75.32 0.936 1.1 3.36 3.66 42 42.16
Equiv. Refl.: (8,-7,-5), (-1,8,-5)
Quartz  (-1,-7,5) 12.405 75.32 0.935 1.1 3.36 3.66 42 42.16
Equiv. Refl.: (-7,8,5), (-7,-1,-5)
Quartz (1,2,-10) 12.101 70.66 0.933 1 45 4.64 56.25 56.44
Equiv. Refl.: (1,-3,10), (2,1,10), (2,-3,-10), (-3,1,-10), (-3,2,10)
Quartz (3,-1,10) 12.101 70.66 0.918 1 4.5 4.64 56.25 56.44

Equiv. Refl.: (3,-2,-10), (-1,3,-10), (-1,-2,10), (-2,3,10), (-2,-1,-10)



Ei= 12.824 keV AEg AEt

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

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

Quartz  (4,54) 12.27 73.09 0.913 1 3.899 4.02 48.73 48.9
Equiv. Refl.: (4,-9,-4), (5,4,-4), (5,-9,4), (-9,4,4), (-9,5,-4)

Quartz  (9,-4,-4) 12.27 73.09 0.907 1 3.899 4.02 48.73 48.9
Equiv. Refl.: (9,-5,4), (-4,9,4), (-4,-5,-4)

Quartz  (0,6,-8) 12.674 81.22 0.906 1.2 1.981 2.28 24.76 24.87
Equiv. Refl.: (0,-6,8), (6,0,8), (6,-6,-8), (-5,9,-4), (-5,-4,4), (-6,0,-8), (-6,6,8)

Sapph  (2,5,18) 12.731 83.09 0.897 1.3 1.553 2.01 19.41 19.52
Equiv. Refl.: (2,5,-18), (2,-7,18), (2,-7,-18), (5,2,18), (5,2,-18), (5,-7,18), (5,-7,-18), (7,-2,18), (7,-2,-18)

(7,-5,18), (7,-5,-18), (-2,7,18), (-2,7,-18), (-2,-5,18), (-2,-5,-18), (-5,7,18), (-5,7,-18), (-5,-2,18)
(-5,-2,-18), (-7,2,18), (-7,2,-18), (-7,5,18), (-7,5,-18)

Sapph (2,7,2) 12.323 73.94 0.884 11 3.692 3.93 46.15 46.32
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)

Quartz (10,-4,0) 12.702 82.08 0.862 11 1.784 2.02 22.3 22.39
Equiv. Refl.: (10,-6,0), (-4,10,0), (-4,-6,0), (-6,10,0), (-6,-4,0)

Quartz  (4,6,0) 12.702 82.08 0.859 11 1.784 2.02 22.3 22.39
Equiv. Refl.: (4,-10,0), (6,4,0), (6,-10,0), (-10,4,0), (-10,6,0)

Sapph  (3,6,6) 12.28 73.24 0.827 1 3.861 3.86 48.26 48.41
Equiv. Refl.: (3,6,-6), (3,-9,6), (3,-9,-6), (6,3,6), (6,3,-6), (6,-9,6), (6,-9,-6), (9,-3,6), (9,-3,-6)

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

Sapph  (2,4,19) 12.067 70.21 0.814 1 4.613 4.44 57.67 57.84
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  (3,5,-6) 12.304 73.62 0.798 0.9 3.769 3.44 47.11 47.23
Equiv. Refl.: (3,-8,6), (5,3,6), (5,-8,-6), (-8,3,-6), (-8,5,6)

LiNbO3 (2,4,-23) 12.646 80.44 0.771 1.7 2.16 3.69 27 27.25
Equiv. Refl.: (2,-6,23), (4,2,23), (4,-6,-23), (6,-2,23), (6,-4,-23), (-2,6,-23), (-2,-4,23), (-4,6,23), (-4,-2,-23)
(-6,2,-23), (-6,4,23)

Quartz  (3,-5,9) 12.12 70.93 0.764 0.9 4.433 3.89 55.41 55.55
Equiv. Refl.: (5,-2,-9), (5,-3,9), (8,-3,6), (8,-5,-6), (-3,8,-6), (-3,-5,6), (-5,2,9), (-5,3,-9), (-5,8,6)

(-5,-3,-6)

Quartz  (2,3,9) 12.12 70.93 0.763 0.9 4.433 3.88 55.41 55.55
Equiv. Refl.: (2,-5,-9), (3,2,-9), (-2,5,9), (-2,-3,-9), (-3,5,-9), (-3,-2,9)

Quartz  (3,1,10) 12.616 79.66 0.758 0.9 2.339 2.19 29.23 29.32
Equiv. Refl.: (3,-4,-10)

Quartz (1,-4,10) 12.616 79.66 0.757 0.9 2.339 2.19 29.23 29.32
Equiv. Refl.: (-4,1,-10), (-4,3,10)

Quartz (1,3,-10) 12.616 79.66 0.756 0.9 2.339 2.19 29.23 29.32

LiNbO3 (1,6,19) 12.463 76.37 0.755 15 3.109 4.6 38.86 39.13
Equiv. Refl.: (1,-7,-19), (6,1,-19), (6,-7,19), (7,-1,-19), (7,-6,19), (-1,7,19), (-1,-6,-19), (-6,7,-19), (-6,-1,19)
(-7,1,19), (-7,6,-19)

Quartz (3,-2,10) 12.101 70.66 0.73 0.8 4.5 3.74 56.25 56.37

Quartz (3,-1,-10) 12.101 70.66 0.729 0.8 45 3.74 56.25 56.37
Equiv. Refl.: (-2,3,-10), (-2,-1,10)

Quartz (-1,3,10) 12.101 70.66 0.728 0.8 45 3.74 56.25 56.37
Equiv. Refl.: (-1,-2,-10)

Sapph (1,2,-25)  12.579 78.77 0.725 1 2.545 25 31.81 31.91

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)



Ei= 12.824 keV AEg AEt

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

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

Quartz  (2,3,-9) 12.12 70.93 0.714 0.8 4.433 3.66 55.41 55.53

Quartz  (2,-5,9) 12.12 70.93 0.713 0.8 4.433 3.66 55.41 55.53
Equiv. Refl.: (3,2,9), (3,-5,-9)

Quartz  (-5,2,-9) 12.12 70.93 0.712 0.8 4.433 3.65 55.41 55.53
Equiv. Refl.: (-5,3,9)

Quartz (2,1,-10) 12.101 70.66 0.708 0.8 45 3.74 56.25 56.37
Equiv. Refl.: (2,-3,10), (-2,5,-9), (-2,-3,9), (-3,1,10), (-3,2,-10), (-3,5,9), (-3,-2,-9)

Quartz  (1,2,10) 12.101 70.66 0.707 0.8 4.5 3.74 56.25 56.37
Equiv. Refl.: (1,-3,-10)

Quartz  (5,-2,9) 12.12 70.93 0.706 0.8 4.433 3.65 55.41 55.53
Equiv. Refl.: (5,-3,-9)

Sapph  (3,5,13) 12.223 72.39 0.699 0.9 4.071 3.54 50.89 51.01
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)

LiNbO3 (1,1,27) 12.312 73.75 0.695 1.3 3.738 4.94 46.73 46.99
Equiv. Refl.: (1,1,-27), (1,-2,27), (1,-2,-27), (2,-1,27), (2,-1,-27), (-1,2,27), (-1,2,-27), (-1,-1,27), (-1,-1,-27)
(-2,1,27), (-2,1,-27)

Quartz (-3,4,10) 12.616 79.66 0.694 0.9 2.339 2.19 29.23 29.32
Equiv. Refl.: (-3,-1,-10)

Quartz (4,-1,10) 12.616 79.66 0.693 0.9 2.339 2.19 29.23 29.32
Equiv. Refl.: (4,-3,-10), (-1,4,-10)

Quartz (-1,-3,10) 12.616 79.66 0.692 0.9 2.339 2.19 29.23 29.32

Quartz  (9,-3,3) 12.066 70.2 0.688 0.8 4.618 3.65 57.72 57.84
Equiv. Refl.: (9,-6,-3), (-3,9,-3), (-3,-6,3), (-6,9,3), (-6,-3,-3)

Quartz  (-8,4,6) 12.217 72.3 0.684 0.8 4.092 3.27 51.15 51.25
Equiv. Refl.: (-8,4,-6)

Quartz  (4,4,6) 12.217 72.3 0.683 0.8 4.092 3.27 51.15 51.25
Equiv. Refl.: (4,4,-6), (4,-8,6), (4,-8,-6)

LiNbO3 (2,8,3) 12.814 87.79 0.676 3.1 0.495 1.54 6.19 6.38
Equiv. Refl.: (2,8,-3), (2,-10,3), (2,-10,-3), (8,2,3), (8,2,-3), (8,-10,3), (8,-10,-3), (10,-2,3), (10,-2,-3)

(10,-8,3), (10,-8,-3), (-2,10,3), (-2,10,-3), (-2,-8,3), (-2,-8,-3), (-8,10,3), (-8,10,-3), (-8,-2,3)
(-8,-2,-3), (-10,2,3), (-10,2,-3), (-10,8,3), (-10,8,-3)

Quartz (-6,-2,-6) 12.56 78.35 0.67 0.8 2.644 2.17 33.05 33.12

Quartz  (8,-2,6) 12.56 78.35 0.669 0.8 2.644 2.17 33.05 33.12
Equiv. Refl.: (8,-6,-6), (-2,8,-6), (-2,-6,6), (-6,8,6)

Quartz  (3,6,-3) 12.066 70.2 0.668 0.8 4.618 3.65 57.72 57.84
Equiv. Refl.: (3,-9,3), (6,3,3), (6,-9,-3), (-9,3,-3), (-9,6,3)

Quartz  (8,-4,6) 12.217 72.3 0.665 0.8 4.092 3.27 51.15 51.25
Equiv. Refl.: (8,-4,-6), (-4,8,-6), (-4,-4,6), (-4,-4,-6)

Quartz  (-4,8,6) 12.217 72.3 0.664 0.8 4.092 3.27 51.15 51.25

Sapph  (0,7,14) 12.472 76.54 0.645 0.9 3.068 2.63 38.35 38.44
Equiv. Refl.: (0,-7,-14), (7,0,-14), (7,-7,14), (-7,0,14), (-7,7,-14)

LiNbO3 (2,7,-11)  12.399 75.21 0.633 1.3 3.386 4.36 42.32 42.55
Equiv. Refl.: (2,-9,11), (7,2,11), (7,-9,-11), (9,-2,11), (9,-7,-11), (-2,9,-11), (-2,-7,11), (-7,9,11), (-7,-2,-11)
(-9,2,-11), (-9,7,11)

Sapph  (2,3,-22) 12.38 74.88 0.625 0.8 3.466 2.84 43.32 43.42

Equiv. Refl.: (2,-5,22), (3,2,22), (3,-5,-22), (5,-2,22), (5,-3,-22), (-2,5,-22), (-2,-3,22), (-3,5,22), (-3,-2,-22)

(-5,2,-22), (-5,3,22)



Ei= 12.824 keV AEg AEt

Cryst  Refl EB OB [IRd®  Width Ei cot® AE 2m,50pm  2m, 50pm
(h,k,1) [keV] ] [purad] [urad]  [meV/prad] [meV] [meV] [meV]
Sapph  (2,7-2) 12351  74.39 0.62 0.8 3.582 2.9 44.78 44.87

Equiv. Refl.: (2,-9,2), (7,2,2), (7,-9,-2), (9,-2,2), (9,-7,-2), (-2,9,-2), (-2,-7,2), (-7,9,2), (-7,-2,-2)
(-9,2,-2), (-9,7,2)

Quartz  (6,2,6) 12.56 78.35 0.6 0.8 2.644 217 33.05 33.12
Equiv. Refl.: (6,-8,-6), (-8,2,-6), (-8,6,6)

Quartz  (2,6,-6) 12.56 78.35 0.599 0.8 2.644 2.17 33.05 33.12
Equiv. Refl.: (2,-8,6)

Quartz  (9,-3,-3) 12.066 70.2 0.587 0.7 4.618 3.14 57.72 57.81
Equiv. Refl.: (9,-6,3), (-3,9,3), (-3,-6,-3), (-6,9,-3), (-6,-3,3)

LiNbO3  (4,6,7) 12.52 77.49 0.577 13 2.845 3.69 35.56 35.75

Equiv. Refl.: (4,-10,-7), (6,4,-7), (6,-10,7), (10,-4,-7), (10,-6,7), (-4,10,7), (-4,-6,-7), (-6,10,-7), (-6,-4,7)
(-10,4,7), (-10,6,-7)

Quartz  (1,4,9) 12.294 73.47 0.575 0.7 3.805 2.69 47.57 47.64

Quartz  (1,-5,-9) 12.294 73.47 0.574 0.7 3.805 2.68 47.57 47.64
Equiv. Refl.: (4,1,-9), (4,-5,9), (-5,1,9), (-5,4,-9)

Quartz  (-1,5,9) 12.294 73.47 0.566 0.7 3.805 2.68 47.57 47.64
Equiv. Refl.: (-1,-4,-9), (-4,-1,9)

Quartz  (5,-1,-9) 12.294 73.47 0.565 0.7 3.805 2.68 47.57 47.64
Equiv. Refl.: (5,-4,9), (-4,5,-9)

Quartz  (1,6,7) 12.48 76.7 0.556 0.7 3.032 2.16 37.9 37.96
Equiv. Refl.: (1,-7,-7), (6,1,-7), (6,-7,7)

Quartz  (-7,1,7) 12.48 76.7 0.555 0.7 3.032 2.16 37.9 37.96
Equiv. Refl.: (-7,6,-7)

Quartz  (3,6,3) 12.066 70.2 0.543 0.7 4.618 3.14 57.72 57.81
Equiv. Refl.: (3,-9,-3), (6,3,-3), (6,-9,3), (-9,3,3), (-9,6,-3)

Quartz  (-1,7,7) 12.48 76.7 0.534 0.7 3.032 2.16 37.9 37.96
Equiv. Refl.: (-1,-6,-7), (-6,7,-7), (-6,-1,7)

Quartz  (7,-1,-7) 12.48 76.7 0.533 0.7 3.032 2.16 37.9 37.96
Equiv. Refl.: (7,-6,7)

Quartz  (2,5,-7) 12.135 71.13 0.515 0.6 4.383 2.78 54.78 54.85
Equiv. Refl.: (2,-7,7), (5,2,7), (5,-7,-7), (-7,5,7)

Quartz  (-7,2,-7) 12.135 71.13 0.514 0.6 4.383 2.78 54.78 54.85

Quartz  (7,-2,7) 12.135 71.13 0.512 0.6 4.383 2.78 54.78 54.85
Equiv. Refl.: (7,-5,-7), (-2,7,-7), (-2,-5,7), (-5,7,7), (-5,-2,-7)

LiNbO3 (4,6,-5) 12.326 73.99 0.488 11 3.68 3.94 46 46.17

Equiv. Refl.: (4,-10,5), (6,4,5), (6,-10,-5), (10,-4,5), (10,-6,-5), (-4,10,-5), (-4,-6,5), (-6,10,5), (-6,-4,-5)
(-10,4,-5), (-10,6,5)

Quartz (10,-51) 1267 81.11 0.449 0.7 2.006 137 25.08 25.12
Equiv. Refl.: (10,-5,-1), (-5,10,1), (-5,10,-1), (-5,-5,1), (-5,-5,-1)

Quartz (551)  12.67 81.11 0.447 0.7 2.006 1.37 25.08 25.12
Equiv. Refl.: (5,5,-1), (5,-10,1), (5,-10,-1), (-10,5,1), (-10,5,-1)

LiNbO3  (4,6,1) 1213 71.07 0.446 1 4.399 4.21 54.98 55.15

Equiv. Refl.: (4,-10,-1), (6,4.-1), (6,-10,1), (10,-4,-1), (10,-6,1), (-4,10,1), (-4,-6,-1), (-6,10,-1), (-6,-4,1)
(-10,4,1), (-10,6,-1)

Quartz (27,2)  12.145 71.27 0.41 05 4.349 23 54.36 54.41
Equiv. Refl.: (2,-9,-2), (7,2,-2), (7,-9,2), (-9,2,2), (-9,7,-2)

Quartz  (181) 12501 77.12 0.402 0.6 2.933 1.63 36.66 36.7
Equiv. Refl.: (1,-9,-1), (8,1,-1), (8,-9,1), (-9,1,1), (-9,8,-1)

Quartz (9,-2-2)  12.145 71.27 0.401 05 4.349 23 54.36 54.41
Equiv. Refl.: (9,-7,2), (-2,9,2), (-2,-7,-2), (-7,9,-2), (-7,-2,2)

Sapph  (0,88)  12.627 79.93 0.394 0.7 2.277 1.49 28.46 285

Equiv. Refl.: (0,-8,8), (8.0,8), (8,-8,-8), (-8,0,-8), (-8,8,8)



Ei= 12.824 keV AEg AEt

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

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

Sapph (4,5,8) 12.355 74.45 0.387 0.6 3.568 2.04 44.6 44.65
Equiv. Refl.: (4,-9,-8), (5,4,-8), (5,-9,8), (9,-4,-8), (9,-5,8), (-4,9,8), (-4,-5,-8), (-5,9,-8), (-5,-4,8)
(-9,4,8), (-9,5,-8)

Quartz  (8,0,3) 12.153 71.39 0.381 0.5 4.319 2.18 53.99 54.03
Equiv. Refl.: (8,-8,-3), (-8,0,-3), (-8,8,3)

LiNbO3  (3,7,-7) 12.749 83.81 0.38 1.4 1.391 1.95 17.39 17.5
Equiv. Refl.: (3,-10,7), (7,3,7), (7,-10,-7), (10,-3,7), (10,-7,-7), (-3,10,-7), (-3,-7,7), (-7,10,7), (-7,-3,-7)

(-10,3,-7), (-10,7,7), (0,8,-3), (0,-8,3)

Quartz  (9,-1,-1) 12.501 77.12 0.372 0.6 2.933 1.63 36.66 36.7
Equiv. Refl.: (9,-8,1), (-1,9,1), (-1,-8,-1), (-8,9,-1), (-8,-1,1)

Quartz (0,1,11) 12.701 82.06 0.351 0.6 1.789 1.07 22.36 22.38
Equiv. Refl.: (0,-1,-11), (1,-1,11)

Quartz  (1,0,-11) 12.701 82.06 0.35 0.6 1.789 1.07 22.36 22.38
Equiv. Refl.: (-1,0,11), (-1,1,-11)

LiNbO3 (2,5,21) 12.79 85.84 0.324 1.6 0.932 1.47 11.65 11.75
Equiv. Refl.: (2,5,-21), (2,-7,21), (2,-7,-21), (5,2,21), (5,2,-21), (5,-7,21), (5,-7,-21), (7,-2,21), (7,-2,-21)

(7,-5,21), (7,-5,-21), (-2,7,21), (-2,7,-21), (-2,-5,21), (-2,-5,-21), (-5,7,21), (-5,7,-21), (-5,-2,21)
(-5,-2,-21), (-7,2,21), (-7,2,-21), (-7,5,21), (-7,5,-21)

Sapph  (1,3,-23) 12.245 72.71 0.311 0.5 3.991 1.9 49.89 49.93
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 (1,3,25) 12.252 72.82 0.287 0.8 3.964 3.05 49.55 49.64
Equiv. Refl.: (1,-4,-25), (3,1,-25), (3,-4,25), (4,-1,-25), (4,-3,25), (-1,4,25), (-1,-3,-25), (-3,4,-25), (-3,-1,25)
(-4,1,25), (-4,3,-25)

Sapph (3,6,9) 12.69 81.71 0.282 0.6 1.868 1.06 23.35 23.37
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)

Sapph  (0,3,24) 12.312 73.76 0.262 0.4 3.736 1.58 46.71 46.73
Equiv. Refl.: (0,3,-24), (0,-3,24), (0,-3,-24), (3,0,24), (3,0,-24), (3,-3,24), (3,-3,-24), (-3,0,24), (-3,0,-24)

(-3,3,24), (-3,3,-24)

LiNbO3 (4,5,-13) 12.318 73.85 0.244 0.7 3.713 2.68 46.41 46.49
Equiv. Refl.: (4,-9,13), (5,4,13), (5,-9,-13), (9,-4,13), (9,-5,-13), (-4,9,-13), (-4,-5,13), (-5,9,13), (-5,-4,-13)
(-9,4,-13), (-9,5,13)

LiNbO3 (3,7,5) 12.56 78.34 0.219 0.8 2.645 2.08 33.07 33.13
Equiv. Refl.: (3,-10,-5), (7,3,-5), (7,-10,5), (10,-3,-5), (10,-7,5), (-3,10,5), (-3,-7,-5), (-7,10,-5), (-7,-3,5)

(-10,3,5), (-10,7,-5)

Quartz  (-2,9,-3) 12.412 75.45 0.191 0.3 3.33 1.06 41.62 41.63
Equiv. Refl.: (-2,-7,3)

Quartz  (9,-2,3) 12.412 75.45 0.19 0.3 3.33 1.06 41.62 41.63
Equiv. Refl.: (9,-7,-3), (-7,9,3), (-7,-2,-3)

LiNbO3  (3,7,-1) 12.367 74.66 0.181 0.6 3.518 2.22 43.98 44.03
Equiv. Refl.: (3,-10,1), (7,3,1), (7,-10,-1), (10,-3,1), (10,-7,-1), (-3,10,-1), (-3,-7,1), (-7,10,1), (-7,-3,-1)

(-10,3,-1), (-10,7,1)

Quartz  (2,7,-3) 12.412 75.45 0.173 0.3 3.33 1.07 41.62 41.63
Equiv. Refl.: (2,-9,3), (7,2,3), (7,-9,-3), (-9,2,-3), (-9,7,3)

LiNbO3 (2,6,17) 12.583 78.87 0.126 0.6 2.522 1.53 31.53 31.57
Equiv. Refl.: (2,-8,-17), (6,2,-17), (6,-8,17), (8,-2,-17), (8,-6,17), (-2,8,17), (-2,-6,-17), (-6,8,-17), (-6,-2,17)
(-8,2,17), (-8,6,-17)

Sapph  (3,4,17) 12.23 72.5 0.115 0.3 4.044 1.02 50.55 50.57

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)



Sapph (1,7.12) 12.721 82.72 0.112 0.4 1.639 0.58 20.49
Equiv. Refl.: (1,7,-12), (1,-8,12), (1,-8,-12), (7,1,12), (7,1,-12), (7,-8,12), (7,-8,-12), (8,-1,12), (8,-1,-12)
(8,-7,12), (8,-7,-12), (-1,8,12), (-1,8,-12), (-1,-7,12), (-1,-7,-12), (-7.,8,12), (-7,8,-12), (-7,-1,12)
(-7,-1,-12), (-8,1,12), (-8,1,-12), (-8,7,12), (-8,7,-12)

LiINbO3 (2,3,-25) 12.717 82.58 0.107 07 1.669 1.15 20.87
Equiv. Refl.: (2,-5,25), (3,2,25), (3,-5,-25), (5,-2,25), (5,-3,-25), (-2,5,-25), (-2,-3,25), (-3,5,25), (-3,-2,-25)
(-5,2,-25), (-5,3,25)

LiNbO3 (1,7,15)  12.458 76.28 0.069 0.4 3.132 1.28 39.15
Equiv. Refl.: (1,7,-15), (1,-8,15), (1,-8,-15), (7,1,15), (7,1,-15), (7,-8,15), (7,-8,-15), (8,-1,15), (8,-1,-15)
(8,-7,15), (8,-7,-15), (-1,8,15), (-1,8,-15), (-1,-7,15), (-1,-7,-15), (-7.8,15), (-7,8,-15), (-7,-1,15)
(-7,-1,-15), (-8,1,15), (-8,1,-15), (-8,7,15), (-8,7,-15)

LiNbO3 (3,5-17)  12.35 74.38 0.051 03 3.586 1.2 44.82
Equiv. Refl.: (3,-8,17), (5,3,17), (5,-8,-17), (8,-3,17), (8,-5,-17), (-3,8,-17), (-3,-5,17), (-5,8,17), (-5,-3,-17)
(-8,3,-17), (-8,5,17)

LiNbO3  (1,8-7)  12.286 73.34 0.038 03 3.837 1.08 47.97
Equiv. Refl.: (1,-9,7), (8,1,7), (8,-9,-7), (9-1,7), (9,-8,-7), (-1,9,-7), (-1,-8,7), (-8,9,7), (-8,-1,-7)

(-9,1,-7), (-9,8,7)

LiNbO3 (1,85)  12.089 7051 0.036 03 454 1.16 56.75
Equiv. Refl.: (1,-9,-5), (8,1,-5), (8,-9,5), (9,-1,-5), (9,-8,5), (-1,9,5), (-1,-8,-5), (-8.9,-5), (-8,-1,5)

(-9,1,5), (-9,8,-5)
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