Ei= 14.353 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]

Ge (1,1,13) 14.329 86.7 3.8711 11.73 0.8279 9.71 10.35 14.19
Equiv. Refl.: (1,7,11), (1,11,7), (1,13,1), (3,9,9), (5,5,11), (5,11,5), (7,1,11), (7,11,1), (9,3,9)
(9,9,3), (11,1,7), (11,5,5), (11,7,2), (13,1,1)

Ge (2,8,10) 14.203 81.71 3.0301 6.83 2.092 14.28 26.15 29.79
Equiv. Refl.: (2,10,8), (8,2,10), (8,10,2), (10,2,8), (10,8,2)

Si (2,2,12) 14.073 78.66 2.8876 2.33 2.8791 6.7 35.99 36.61
Equiv. Refl.: (2,12,2), (4,6,10), (4,10,6), (6,4,10), (6,10,4), (10,4,6), (10,6,4), (12,2,2)

Si (3,5,11) 14.211 81.93 1.9823 2.23 2.035 453 25.44 25.84
Equiv. Refl.: (3,11,5), (5,3,11), (5,7,9), (5,9,7), (5,11,3), (7,5,9), (7,9,5), (9,5,7), (9,7,5)
(11,3,5), (11,5,3)

Ge (0,4,12) 13.861 74.95 1.891 411 3.8595 15.88 48.24 50.79
Equiv. Refl.: (0,12,4), (4,0,12), (4,12,0), (12,0,4), (12,4,0)

Ge (2,2,12) 13.51 70.26 1.6384 3.44 5.15 17.74 64.37 66.77
Equiv. Refl.: (2,12,2), (4,6,10), (4,10,6), (6,4,10), (6,10,4), (10,4,6), (10,6,4), (12,2,2)

Si (0,0,12) 13.697 72.62 1.5958 1.69 4.4938 7.58 56.17 56.68
Equiv. Refl.: (0,12,0), (4,8,8), (8,4,8), (8,8,4), (12,0,0)

Si (1,5,11) 13.839 74.62 1.1666 1.3 3.9469 5.11 49.34 49.6
Equiv. Refl.: (1,11,5), (5,1,11), (5,11,1), (7,7,7), (11,1,5), (11,5,1)

Ge (1,9,9) 13.99 77.09 1.1309 3.28 3.2909 10.78 41.14 42.53
Equiv. Refl.: (9,1,9), (9,9,1)

Ge (3,5,11) 13.642 71.89 0.9245 2.56 4.6927 12.03 58.66 59.88
Equiv. Refl.: (3,11,5), (5,3,11), (5,7,9), (5,9,7), (5,11,3), (7,5,9), (7,9,5), (9,5,7), (9,7,5)
(11,3,5), (11,5,3)

Sapph  (0,0,30) 14.319 86.04 16.669 13.6 0.993 13.48 12.42 18.33
Equiv. Refl.: (0,0,-30)

Sapph  (3,7,-10)  14.198 81.57 7.859 6.2 2.127 13.11 26.59 29.65
Equiv. Refl.: (3,-10,10), (7,3,10), (7,-10,-10), (10,-3,10), (10,-7,-10), (-3,10,-10), (-3,-7,10), (-7,10,10), (-7,-3,-10)
(-10,3,-10), (-10,7,10)

Sapph  (0,7,20) 14.214 82.01 7.817 6.2 2.016 12.43 25.2 28.1
Equiv. Refl.: (0,-7,-20), (7,0,-20), (7,-7,20), (-7,0,20), (-7,7,-20)

LiNbO3 (0,5,28) 14.322 86.21 6.625 7.6 0.95 7.22 11.87 13.9
Equiv. Refl.: (5,-5,28), (-5,0,28)

LiNbO3 (-5,5,-28) 14.322 86.21 6.545 7.6 0.95 7.22 11.87 13.9

LiNbO3 (0,-5,-28) 14.322 86.21 6.544 7.6 0.95 7.22 11.87 13.9
Equiv. Refl.: (5,0,-28)

LiNbO3 (3,-10,16) 14.281 84.24 5.854 6.2 1.447 9.03 18.09 20.22
Equiv. Refl.: (7,3,16), (10,-3,16), (-3,-7,16), (-7,10,16), (-10,7,16)

LiNbO3 (3,7,-16) 14.281 84.24 5.834 6.2 1.447 9.03 18.09 20.22
Equiv. Refl.: (-3,10,-16), (-7,-3,-16), (-10,3,-16)

LiNbO3 (7,-10,-16) 14.281 84.24 5.833 6.2 1.447 9.03 18.09 20.22
Equiv. Refl.: (10,-7,-16)

LiNbO3 (3,8,-8) 14.154 80.45 5.295 5.1 2.414 12.24 30.17 32.56
Equiv. Refl.: (8,-11,-8), (11,-8,-8), (-3,11,-8), (-8,-3,-8), (-11,3,-8)

Sapph  (2,4,25) 14.344 87.97 5.176 5.3 0.508 2.67 6.34 6.88
Equiv. Refl.: (2,-6,-25), (4,2,-25), (4,-6,25), (6,-2,-25), (6,-4,25), (-2,6,25), (-2,-4,-25), (-4,6,-25), (-4,-2,25)
(-6,2,25), (-6,4,-25)

LiNbO3 (2,9,-4) 14.225 82.34 5.115 5.3 1.931 10.17 24.14 26.2

Equiv. Refl.

:(9,-11,-4), (11,-9,-4), (-2,11,-4), (-9,-2,-4), (-11,2,-4)



Ei= 14.353 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 (2,-11,4) 14.225 82.34 5.114 5.3 1.931 10.17 24.14 26.2
Equiv. Refl.: (9,2,4), (11,-2,4), (-2,-9,4), (-9,11,4), (-11,9,4)
LiNbO3 (0,8,-20) 14.273 83.96 5.105 5.3 1.519 8.05 18.98 20.62
Equiv. Refl.: (8,-8,-20), (-8,0,-20)
LiNbO3 (3,-11,8) 14.154 80.45 5.085 5.1 2414 12.24 30.17 32.56
Equiv. Refl.: (8,3,8), (11,-3,8), (-3,-8,8), (-8,11,8), (-11,8,8)

Sapph  (0,8,16) 14.254 83.26 5.069 4.1 1.697 6.99 21.21 22.34
Equiv. Refl.: (0,-8,-16), (8,0,-16), (8,-8,16), (-8,0,16), (-8,8,-16)

LiNbO3 (2,2,30) 14.254 83.26 4.881 5.2 1.696 8.83 21.2 22.97
Equiv. Refl.: (2,-4,30), (4,-2,30), (-2,4,30), (-2,-2,30), (-4,2,30)

LiNbO3 (2,2,-30) 14.254 83.26 4.784 5.2 1.696 8.83 21.2 22.97
Equiv. Refl.: (2,-4,-30), (4,-2,-30), (-2,4,-30), (-2,-2,-30), (-4,2,-30)

LiNbO3 (0,-3,-30) 14.049 78.18 4.761 45 3.003 135 37.53 39.89
Equiv. Refl.: (3,0,-30), (-3,3,-30)

LiNbO3 (0,3,-30)  14.049 78.18 4.746 4.5 3.003 13.45 153 39.87
Equiv. Refl.: (3,-3,-30), (-3,0,-30)

LiNbO3 (0,3,30) 14.049 78.18 4.665 45 3.003 135 37.53 39.89
Equiv. Refl.: (3,-3,30), (-3,0,30)

LiNbO3 (0,-3,30)  14.049 78.18 4.635 45 3.003 13.45 37.53 39.87
Equiv. Refl.: (3,0,30), (-3,3,30)

Sapph  (4,6,10) 13.957 76.51 4.594 35 3.445 11.95 43.06 44.69
Equiv. Refl.: (4,-10,-10), (6,4,-10), (6,-10,10), (10,-4,-10), (10,-6,10), (-4,10,10), (-4,-6,-10), (-6,10,-10), (-6,-4,10)
(-10,4,10), (-10,6,-10)

LiNbO3 (0,-8,20) 14.273 83.96 4.258 5.3 1.519 8.05 18.98 20.62
Equiv. Refl.: (8,0,20), (-8,8,20)

Sapph  (1,8,-13)  14.273 83.95 3901 3.4 1.522 5.12 19.02 19.7
Equiv. Refl.: (1,-9,13), (8,1,13), (8,-9,-13), (9,-1,13), (9,-8,-13), (-1,9,-13), (-1,-8,13), (-8,9,13), (-8,-1,-13)
(-9,1,-13), (-9,8,13)

LiNbO3 (2,-11,-2) 14.14 80.12 3.855 4.1 2.499 10.35 31.24 32.91
Equiv. Refl.: (9,2,-2), (11,-2,-2), (-2,-9,-2), (-9,11,-2), (-11,9,-2)

LiNbO3 (2,-8,22)  14.047 78.15 3.813 3.9 3.011 11.88 37.64 39.47
Equiv. Refl.: (6,2,22), (8,-2,22), (-2,-6,22), (-6,8,22), (-8,6,22)

LiNbO3  (2,9,2) 14.14 80.12 3.804 4.1 2.499 10.35 31.24 3291
Equiv. Refl.: (9,-11,2), (11,-9,2), (-2,11,2), (-9,-2,2), (-11,2,2)

LiNbO3 (2,6,-22)  14.047 78.15 3.711 3.9 3.011 11.88 37.64 39.47
Equiv. Refl.: (-2,8,-22), (-6,-2,-22), (-8,2,-22)

LiNbO3 (6,-8,-22) 14.047 78.15 3.71 3.9 3.011 11.88 37.64 39.47
Equiv. Refl.: (8,-6,-22)

LiNbO3 (3,5,22) 13.839 74.62 3.7 3.7 3.947 145 49.34 51.43
Equiv. Refl.: (5,-8,22), (8,-5,22), (-3,8,22), (-5,-3,22), (-8,3,22)

LiNbO3 (0,10,-4) 14.019 77.62 3.674 3.8 3.149 11.96 39.37 41.15
Equiv. Refl.: (10,-10,-4), (-10,0,-4)

LiNbO3 (1,-10,-10) 13.998 77.23 3.608 3.7 3.253 12.05 40.67 42.42
Equiv. Refl.: (9,1,-10), (10,-1,-10), (-1,-9,-10), (-9,10,-10), (-10,9,-10)

Quartz (10,-1,-3) 14.318 86.02 3.601 3.1 0.998 3.11 12.48 12.86
Equiv. Refl.: (10,-9,3), (-1,10,3)

Quartz (-1,-9,-3) 14.318 86.02 3.6 3.1 0.998 3.11 12.48 12.86
Equiv. Refl.: (-9,10,-3), (-9,-1,3)

LiNbO3 (4,5,20) 14.069 78.58 3.58 3.8 2.9 10.88 36.25 37.85

Equiv. Refl.: (5,-9,20), (9,-5,20), (-4,9,20), (-5,-4,20), (-9,4,20)



Ei= 14.353 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]

LiNbO3 (0,-10,4) 14.019 77.62 3.575 3.8 3.149 11.96 39.37 41.15
Equiv. Refl.: (10,0,4), (-10,10,4)

LiNbO3 (3,-8,-22) 13.839 74.62 3.57 3.7 3.947 14.5 49.34 51.43
Equiv. Refl.: (5,3,-22), (8,-3,-22), (-3,-5,-22), (-5,8,-22), (-8,5,-22)

LiNbO3 (3,-11,-4) 13.811 74.2 3.53 35 4.06 14.35 50.75 52.74
Equiv. Refl.: (8,3,-4), (11,-3,-4), (-3,-8,-4), (-8,11,-4), (-11,8,-4)

Quartz (-10,1,3)  14.318 86.02 3.472 3.1 0.998 3.11 12.48 12.86
Equiv. Refl.: (-10,9,-3)

Quartz  (1,9,3) 14.318 86.02 3.471 3.1 0.998 3.11 12.48 12.86
Equiv. Refl.: (1,-10,-3), (9,1,-3), (9,-10,3)

LiNbO3 (1,9,10) 13.998 77.23 3.466 3.7 3.253 12.05 40.67 42.42
Equiv. Refl.: (9,-10,10), (10,-9,10), (-9,-1,10)

LiNbO3 (-1,10,10) 13.998 77.23 3.465 3.7 3.253 12.05 40.67 42.42
Equiv. Refl.: (-10,1,10)

LiNbO3 (3,8,4) 13.811 74.2 3.447 35 4.06 14.35 50.75 52.74
Equiv. Refl.: (8,-11,4), (11,-8,4), (-3,11,4), (-8,-3,4), (-11,3,4)

Sapph  (2,8,6) 14.082 78.86 3.443 2.8 2.827 7.8 35.33 36.18
Equiv. Refl.: (2,8,-6), (2,-10,6), (2,-10,-6), (8,2,6), (8,2,-6), (8,-10,6), (8,-10,-6), (10,-2,6), (10,-2,-6)

(10,-8,6), (10,-8,-6), (-2,10,6), (-2,10,-6), (-2,-8,6), (-2,-8,-6), (-8,10,6), (-8,10,-6), (-8,-2,6)
(-8,-2,-6), (-10,2,6), (-10,2,-6), (-10,8,6), (-10,8,-6)

LiNbO3 (4,-9,-20) 14.069 78.58 3.427 3.8 2.9 10.88 36.25 37.85
Equiv. Refl.: (5,4,-20), (9,-4,-20), (-4,-5,-20), (-5,9,-20), (-9,5,-20)

LiNbO3 (4,6,16) 14.076 78.73 3.35 3.6 2.861 10.22 35.77 37.2
Equiv. Refl.: (6,-10,16), (10,-6,16), (-4,10,16), (-6,-4,16), (-10,4,16)

Quartz  (0,9,-5) 14.312 85.68 3.281 2.8 1.085 3.06 13.56 13.9
Equiv. Refl.: (0,-9,5)

Quartz  (9,0,5) 14.312 85.68 3.28 2.8 1.085 3.06 13.56 13.9
Equiv. Refl.: (9,-9,-5), (-9,0,-5), (-9,9,5)

LiNbO3 (5,-11,10) 13.998 77.23 3.279 3.4 3.253 11.14 40.67 42.17
Equiv. Refl.: (6,5,10), (11,-5,10), (-5,-6,10), (-6,11,10), (-11,6,10)
Sapph  (3,7,8) 13.906 75.66 3.27 2.6 3.668 9.42 45.85 46.81
Equiv. Refl.: (3,-10,-8), (7,3,-8), (7,-10,8), (10,-3,-8), (10,-7,8), (-3,10,8), (-3,-7,-8), (-7,10,-8), (-7,-3,8)
(-10,3,8), (-10,7,-8)

LiNbO3 (0,-5,26)  13.547 70.7 3.257 3.2 5.025 16.22 62.81 64.87
Equiv. Refl.: (5,0,26), (-5,5,26)

Sapph  (4,5,17) 14.279 84.19 3.233 2.8 1.461 4.08 18.26 18.71
Equiv. Refl.: (4,-9,-17), (5,4,-17), (5,-9,17), (9,-4,-17), (9,-5,17), (-4,9,17), (-4,-5,-17), (-5,9,-17), (-5,-4,17)
(-9,4,17), (-9,5,-17)

LiNbO3 (0,5,-26)  13.547 70.7 3.232 3.2 5.025 16.22 62.81 64.87
Equiv. Refl.: (5,-5,-26), (-5,0,-26)

LiNbO3 (4,-10,-16) 14.076 78.73 3.219 3.6 2.861 10.22 35.77 37.2
Equiv. Refl.: (6,4,-16), (10,-4,-16), (-4,-6,-16), (-6,10,-16), (-10,6,-16)

LiNbO3 (5,6,-10)  13.998 77.23 3.143 3.4 3.253 11.14 40.67 42.17
Equiv. Refl.: (6,-11,-10), (11,-6,-10), (-5,11,-10), (-6,-5,-10), (-11,5,-10)

Sapph  (0,9,0) 13.54 70.62 3.132 2.4 5.049 12.02 63.11 64.24
Equiv. Refl.: (0,-9,0), (9,0,0), (9,-9,0), (-9,0,0), (-9,9,0)

Sapph (0,8,-14)  13.766 73.56 3.058 2.4 4.236 10.05 52.95 53.9
Equiv. Refl.: (0,-8,14), (8,0,14), (8,-8,-14), (-8,0,-14), (-8,8,14)

LiNbO3 (0,-4,28) 13.701 72.66 3.057 3.1 4.481 13.94 56.02 57.73

Equiv. Refl.: (4,0,28), (-4,4,28)



Ei= 14.353 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  (1,6-20) 13.727 73.02 3.056 2.4 4.382 10.35 54.77 55.74

Equiv. Refl.: (1,-7,20), (6,1,20), (6,-7,-20), (7,-1,20), (7,-6,-20), (-1,7,-20), (-1,-6,20), (-6,7,20), (-6,-1,-20)
(-7,1,-20), (-7,6,20)

Sapph (2,7-14)  14.01 77.46 3.05 23 3.194 7.46 39.92 40.61
Equiv. Refl.: (2,-9,14), (7,2,14), (7,-9,-14), (9,-2,14), (9,-7,-14), (-2,9,-14), (-2,-7,14), (-7,9,14), (-7,-2,-14)
(-9,2,-14), (-9,7,14)

LiNbO3 (-5,6,-26) 13.968 76.71 3.047 3.2 3.391 11 42.39 43.8
Equiv. Refl.: (-6,5,-26)

LiNbO3 (1,-6,-26) 13.968 76.71 3.046 3.2 3.391 11 42.39 43.8
Equiv. Refl.: (5,1,-26), (6,-1,-26), (-1,-5,-26)

LiNbO3 (5,-11,-8) 13.738 73.17 3.034 3.1 4.341 13.45 54.26 55.91
Equiv. Refl.: (6,5,-8), (11,-5,-8), (-5,-6,-8), (-6,11,-8), (-11,6,-8)

LiNbO3 (0,4,-28) 13.701 72.66 3.028 3.1 4.481 13.94 56.02 57.73
Equiv. Refl.: (4,-4,-28), (-4,0,-28)

LiNbO3 (1,-9,16) 13.868 75.07 3.026 3.2 3.827 12.11 47.84 49.35
Equiv. Refl.: (8,1,16), (9,-1,16), (-1,-8,16), (-8,9,16), (-9,8,16)

LiNbO3 (1,5,26) 13.968 76.71 3.011 3.2 3.391 11 42.39 43.8
Equiv. Refl.: (5,-6,26), (6,-5,26), (-1,6,26), (-5,-1,26), (-6,1,26)

LiNbO3 (1,8,-16) 13.868 75.07 3.005 3.2 3.827 12.11 47.84 49.35
Equiv. Refl.: (8,-9,-16), (9,-8,-16), (-1,9,-16), (-8,-1,-16), (-9,1,-16)

LiNbO3  (5,6,8) 13.738 73.17 2.99 3.1 4.341 13.45 54.26 55.91
Equiv. Refl.: (6,-11,8), (11,-6,8), (-5,11,8), (-6,-5,8), (-11,5,8)

LiNbO3 (2,8,-12) 13.828 74.45 2.979 3.1 3.994 12.28 49.92 51.41
Equiv. Refl.: (8,-10,-12), (10,-8,-12), (-2,10,-12), (-8,-2,-12), (-10,2,-12)

Quartz  (1,9,-3) 14.318 86.02 2.963 2.6 0.998 2.62 12.48 12.75
Equiv. Refl.: (9,1,3), (9,-10,-3)

Quartz (1,-10,3) 14.318 86.02 2.962 2.6 0.998 2.62 12.48 12.75
Equiv. Refl.: (-10,1,-3), (-10,9,3)

Sapph (4,5-16) 14.014 77,51 2.916 2.3 3.178 7.16 39.73 40.37

Equiv. Refl.: (4,-9,16), (5,4,16), (5,-9,-16), (9,-4,16), (9,-5,-16), (-4,9,-16), (-4,-5,16), (-5,9,16), (-5,-4,-16)
(-9,4,-16), (-9,5,16)

LiNbO3 (2,-10,12) 13.828 74.45 2.891 3.1 3.994 12.28 49.92 51.41
Equiv. Refl.: (8,2,12), (10,-2,12), (-2,-8,12), (-8,10,12), (-10,8,12)

Quartz (-1,10,-3) 14.318 86.02 2.878 2.6 0.998 2.62 12.48 12.75
Equiv. Refl.: (-1,-9,3), (-9,10,3), (-9,-1,-3)

Quartz (10,-1,3) 14.318 86.02 2.877 2.6 0.998 2.62 12.48 12.75
Equiv. Refl.: (10,-9,-3)

LiNbO3 (0,7,-22)  13.839 74.62 2.866 3 3.947 11.8 49.34 50.73
Equiv. Refl.: (-7,0,-22)

LiNbO3 (7,-7,-22) 13.839 74.62 2.865 3 3.947 11.8 49.34 50.73

LiNbO3 (0,9,12) 13.616 71.56 2.829 29 4,785 13.7 59.81 61.36
Equiv. Refl.: (9,-9,12), (-9,0,12)

LiNbO3 (4,-11,-6) 13.675 72.32 2.828 29 4,575 13.27 57.18 58.7
Equiv. Refl.: (7,4,-6), (11,-4,-6), (-4,-7,-6), (-7,11,-6), (-11,7,-6)

LiNbO3 (0,-7,22)  13.839 74.62 2.793 3 3.947 11.8 49.34 50.73
Equiv. Refl.: (7,0,22), (-7,7,22)

LiNbO3  (4,7,6) 13.675 72.32 2.787 2.9 4.575 13.27 57.18 58.7

Equiv. Refl.: (7,-11,6), (11,-7,6), (-4,11,6), (-7,-4,6), (-11,4,6)



Ei= 14.353 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  (4,514) 13517 70.35 2.751 2 5.125 10.43 64.07 64.91

Equiv. Refl.: (4,-9,-14), (5,4,-14), (5,-9,14), (9,-4,-14), (9,-5,14), (-4,9,14), (-4,-5,-14), (-5,9,-14), (-5,-4,14)
(-9,4,14), (-9,5,-14)

LiNbO3 (0,-9,-12) 13.616 71.56 2.741 29 4.785 13.7 59.81 61.36
Equiv. Refl.: (9,0,-12), (-9,9,-12)

LiNbO3 (2,5,-24)  13.805 74.12 2.729 29 4,083 11.72 51.04 52.37
Equiv. Refl.: (5,-7,-24), (7,-5,-24), (-2,7,-24), (-5,-2,-24), (-7,2,-24)

LiNbO3 (4,7,-6) 13.675 72.32 2.705 2.8 4.575 12.7 57.18 58.58
Equiv. Refl.: (7,-11,-6), (11,-7,-6), (-4,11,-6), (-7,-4,-6), (-11,4,-6)

LiNbO3 (3,6,-18) 13.66 72.12 2.691 2.8 4.629 12.89 57.87 59.28
Equiv. Refl.: (6,-9,-18), (9,-6,-18), (-3,9,-18), (-6,-3,-18), (-9,3,-18)

LiNbO3 (2,-7,24)  13.805 74.12 2.688 29 4.083 11.72 51.04 52.37
Equiv. Refl.: (5,2,24), (7,-2,24), (-2,-5,24), (-5,7,24), (-7,5,24)

LiNbO3 (2,-7,-24)  13.805 74.12 2.669 2.8 4,083 11.56 51.04 52.33
Equiv. Refl.: (5,2,-24), (7,-2,-24), (-2,-5,-24), (-5,7,-24), (-7,5,-24)

LiNbO3 (2,5,24) 13.805 74.12 2.66 2.8 4.083 11.56 51.04 52.33
Equiv. Refl.: (5,-7,24), (7,-5,24), (-2,7,24), (-5,-2,24), (-7,2,24)

LiNbO3 (3,-9,18) 13.66 72.12 2.659 2.8 4.629 12.89 57.87 59.28
Equiv. Refl.: (6,3,18), (9,-3,18), (-3,-6,18), (-6,9,18), (-9,6,18)

LiNbO3 (2,-10,-12) 13.828 74.45 2.655 2.8 3.994 11.13 49.92 51.15
Equiv. Refl.: (8,2,-12), (10,-2,-12), (-2,-8,-12), (-8,10,-12), (-10,8,-12)

LiNbO3 (1,-10,8) 13.738 73.17 2.625 2.6 4.341 11.27 54.26 55.42
Equiv. Refl.: (9,1,8), (10,-1,8), (-1,-9,8), (-9,10,8), (-10,9,8)

LiNbO3 (4,-11,6) 13.675 72.32 2.613 2.8 4,575 12.7 57.18 58.58
Equiv. Refl.: (7,4,6), (11,-4,6), (-4,-7,6), (-7,11,6), (-11,7,6)

LiNbO3 (3,7,14) 13.854 74.85 2.599 2.8 3.886 10.86 48.58 49.78
Equiv. Refl.: (7,-10,14), (10,-7,14), (-3,10,14), (-7,-3,14), (-10,3,14)

LiNbO3 (3,-10,-14) 13.854 74.85 2.588 2.8 3.886 10.86 48.58 49.78
Equiv. Refl.: (7,3,-14), (10,-3,-14), (-3,-7,-14), (-7,10,-14), (-10,7,-14)

LiNbO3 (2,8,12) 13.828 74.45 2.545 2.8 3.994 11.13 49.92 51.15
Equiv. Refl.: (8,-10,12), (10,-8,12), (-2,10,12), (-8,-2,12), (-10,2,12)

Sapph  (3,5,-20) 14.214 82.01 2.501 2.4 2.016 4.8 25.2 25.65

Equiv. Refl.: (3,-8,20), (5,3,20), (5,-8,-20), (8,-3,20), (8,-5,-20), (-3,8,-20), (-3,-5,20), (-5,8,20), (-5,-3,-20)
(-8,3,-20), (-8,5,20)

Sapph  (2.3.26)  14.036 77.93 2.395 2.1 3.069 6.45 38.37 38.91
Equiv. Refl.: (2,-5,-26), (3,2,-26), (3,-5,26), (5,-2,-26), (5,-3,26), (-2,5,26), (-2,-3,-26), (-3,5,-26), (-3,-2,26)
(-5,2,26), (-5,3,-26)

LiNbO3 (0,-10,-2) 13.934 76.12 2.174 2.7 3.548 9.51 44.35 45.36
Equiv. Refl.: (10,0,-2), (-10,10,-2)

LiNbO3 (4,6,-14)  13.643 71.91 2.141 25 4.69 11.81 58.62 59.8
Equiv. Refl.: (6,-10,-14), (10,-6,-14), (-4,10,-14), (-6,-4,-14), (-10,4,-14)

Quartz  (11,-3,0) 14.35 88.76 2.127 3 0.31 0.93 3.88 3.99
Equiv. Refl.: (11,-8,0), (-3,11,0), (-3,-8,0), (-8,11,0), (-8,-3,0)

LiNbO3 (0,10,2) 13.934 76.12 2.124 2.7 3.548 9.51 44.35 45.36
Equiv. Refl.: (10,-10,2), (-10,0,2)

LiNbO3 (3,6,18) 13.66 72.12 2.117 25 4.629 11.71 57.87 59.04
Equiv. Refl.: (6,-9,18), (9,-6,18), (-3,9,18), (-6,-3,18), (-9,3,18)

LiNbO3 (3,-9,-18) 13.66 72.12 2.105 25 4.629 11.71 57.87 59.04
Equiv. Refl.: (6,3,-18), (9,-3,-18), (-3,-6,-18), (-6,9,-18), (-9,6,-18)

LiNbO3 (2,3,-28) 13.911 75.74 2.104 2.6 3.648 9.55 45.6 46.59

Equiv. Refl.: (3,-5,-28), (5,-3,-28), (-2,5,-28), (-3,-2,-28), (-5,2,-28)



Ei= 14.353 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 (1,9,-8) 13.738 73.17 2.094 2.6 4.341 11.27 54.26 55.42
Equiv. Refl.: (9,-10,-8), (10,-9,-8), (-1,10,-8), (-9,-1,-8), (-10,1,-8)

LiNbO3 (2,-5,28) 13.911 75.74 2.093 2.6 3.648 9.55 45.6 46.59
Equiv. Refl.: (3,2,28), (5,-2,28), (-2,-3,28), (-3,5,28), (-5,3,28)

LiNbO3 (4,-10,14) 13.643 7191 2.069 25 4.69 11.81 58.62 59.8
Equiv. Refl.: (6,4,14), (10,-4,14), (-4,-6,14), (-6,10,14), (-10,6,14)

LiNbO3 (0,-6,-24) 13.594 71.28 2.055 2.4 4.864 11.76 60.8 61.93
Equiv. Refl.: (6,0,-24), (-6,6,-24)

LiNbO3 (0,6,24) 13.594 71.28 1.977 24 4.864 11.76 60.8 61.93
Equiv. Refl.: (6,-6,24), (-6,0,24)

LiNbO3 (2,4,-26)  13.759 73.46 1.973 2.4 4.262 10.29 53.28 54.26
Equiv. Refl.: (4,-6,-26), (6,-4,-26), (-2,6,-26), (-4,-2,-26), (-6,2,-26)

LiNbO3 (2,-6,26)  13.759 73.46 1.949 2.4 4.262 10.29 53.28 54.26
Equiv. Refl.: (4,2,26), (6,-2,26), (-2,-4,26), (-4,6,26), (-6,4,26)

LiNbO3 (0,6,-24) 13.594 71.28 1.91 2.3 4.864 11.25 60.8 61.84
Equiv. Refl.: (6,-6,-24), (-6,0,-24)

LiNbO3 (0,-6,24)  13.594 71.28 1.907 2.3 4.864 11.25 60.8 61.84
Equiv. Refl.: (6,0,24), (-6,6,24)

LiNbO3 (0,-9,12) 13.616 71.56 18 2.2 4.785 10.44 59.81 60.71
Equiv. Refl.: (9,0,12), (-9,9,12)

Quartz  (3,8,0) 14.35 88.76 1.768 3 0.31 0.93 3.88 3.99
Equiv. Refl.: (3,-11,0), (8,3,0), (8,-11,0), (-11,3,0), (-11,8,0)

LiNbO3 (1,1,30) 13.63 71.73 1.75 2.1 4.737 10.14 59.22 60.08
Equiv. Refl.: (1,-2,30), (2,-1,30), (-1,2,30), (-1,-1,30), (-2,1,30)

LiNbO3 (0,9,-12) 13.616 71.56 1.74 2.2 4.785 10.44 59.81 60.71
Equiv. Refl.: (9,-9,-12), (-9,0,-12)

LiNbO3 (-1,2,-30) 13.63 71.73 1.698 2.1 4.737 10.14 59.22 60.08
Equiv. Refl.: (-2,1,-30)

LiNbO3 (1,1,-30) 13.63 71.73 1.697 2.1 4,737 10.14 59.22 60.08
Equiv. Refl.: (1,-2,-30), (2,-1,-30), (-1,-1,-30)
Sapph  (4,6,-8) 13.66 72.12 1.648 1.7 4.63 7.89 57.88 58.41
Equiv. Refl.: (4,-10,8), (6,4,8), (6,-10,-8), (10,-4,8), (10,-6,-8), (-4,10,-8), (-4,-6,8), (-6,10,8), (-6,-4,-8)
(-10,4,-8), (-10,6,8)

LiNbO3 (3,-11,2) 13.724 72.97 1.581 2 4.395 8.84 54.94 55.65
Equiv. Refl.: (8,3,2), (11,-3,2), (-3,-8,2), (-8,11,2), (-11,8,2)

LiNbO3 (3,8,-2) 13.724 72.97 1.555 2 4.395 8.84 54.94 55.65
Equiv. Refl.: (8,-11,-2), (11,-8,-2), (-3,11,-2), (-8,-3,-2), (-11,3,-2)

Sapph (2,6,-19)  14.14 80.11 1.55 1.7 2.503 4.27 31.29 31.58
Equiv. Refl.: (2,-8,19), (6,2,19), (6,-8,-19), (8,-2,19), (8,-6,-19), (-2,8,-19), (-2,-6,19), (-6,8,19), (-6,-2,-19)
(-8,2,-19), (-8,6,19)

Quartz (3,-1,12) 14.294 84.8 1.525 1.8 1.307 2.32 16.34 16.51
Equiv. Refl.: (3,-2,-12), (-2,3,12), (-2,-1,-12)

Quartz (2,-3,-12)  14.294 84.8 1.524 1.8 1.307 2.32 16.34 16.51
Equiv. Refl.: (-1,3,-12), (-1,-2,12), (-3,1,-12), (-3,2,12)

Quartz  (1,-3,12) 14.294 84.8 1.523 1.8 1.307 2.32 16.34 16.51
Equiv. Refl.: (2,1,12)

Quartz  (1,2,-12) 14.294 84.8 1.522 1.8 1.307 2.32 16.34 16.51

Sapph  (2,80)  13.788 73.87 1.468 1.5 4.15 6.41 51.87 52.27

Equiv. Refl.: (2,-10,0), (8,2,0), (8,-10,0), (10,-2,0), (10,-8,0), (-2,10,0), (-2,-8,0), (-8,10,0), (-8,-2,0)
(-10,2,0), (-10,8,0)



Ei= 14.353 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  (2227)  13.901 75.58 1.463 1.6 3.601 5.74 46.14 46.49

Equiv. Refl.: (2,2,-27), (2,-4,27), (2,-4,-27), (4,-2,27), (4,-2,-27), (-2,4,27), (-2,4,-27), (-2,-2,27), (-2,-2,-27)
(-4,2,27), (-4,2,-27)

Sapph  (1,811) 13.885 75.32 1.413 15 3.759 5.66 46.99 47.33
Equiv. Refl.: (1,-9,-11), (8,1,-11), (8,-9,11), (9,-1,-11), (9,-8,11), (-1,9,11), (-1,-8,-11), (-8,9,-11), (-8,-1,11)
(-9,1,11), (-9,8,-11)

Quartz (0,2,-12)  14.069 78.59 1.385 15 2.897 4.27 36.21 36.46
Equiv. Refl.: (0,-2,12), (2,0,12)

Quartz (2,-2,-12)  14.069 78.59 1.384 1.5 2.897 4.26 36.21 36.46
Equiv. Refl.: (-2,0,-12), (-2,2,12)

Quartz  (5,6,3) 14.318 86.02 1.277 1.6 0.998 1.61 12.48 12.58
Equiv. Refl.: (5,-11,-3), (6,5,-3), (6,-11,3), (-11,5,3), (-11,6,-3)

Quartz (11,-4,2) 14.237 82.7 1.268 1.4 1.838 2.64 22.98 23.13
Equiv. Refl.: (11,-7,-2), (-4,11,-2), (-4,-7,2), (-7,11,2), (-7,-4,-2)

Quartz (11,-5,-3) 14.318 86.02 1.257 1.6 0.998 161 12.48 12.58
Equiv. Refl.: (11,-6,3), (-5,11,3), (-5,-6,-3), (-6,11,-3), (-6,-5,3)

Quartz  (4,7,-2) 14.237 82.7 1.255 1.4 1.838 2.64 22.98 23.13
Equiv. Refl.: (4,-11,2), (7,4,2), (7,-11,-2), (-11,4,-2), (-11,7,2)

Quartz (11,-4,-2) 14.237 82.7 1.228 1.4 1.838 2.57 22.98 23.12
Equiv. Refl.: (11,-7,2), (-4,11,2), (-4,-7,-2), (-7,11,-2), (-7,-4,2)

Quartz (8,-1,-8)  14.325 86.41 1.224 1.6 0.9 1.4 11.25 11.34
Equiv. Refl.: (8,-7,8)

Quartz (-1,-7,-8)  14.325 86.41 1.223 1.6 0.9 1.4 11.25 11.34

Quartz  (-1,8,8) 14.325 86.41 1.222 1.6 0.9 1.4 11.25 11.34
Equiv. Refl.: (-7,8,-8), (-7,-1,8)

Quartz  (4,7,2) 14.237 82.7 1.217 14 1.838 2.57 22.98 23.12
Equiv. Refl.: (4,-11,-2), (7,4,-2), (7,-11,2), (-11,4,2), (-11,7,-2)

Sapph  (1,2,-28) 13.944 76.29 1.215 1.3 35 4.64 43.75 44

Equiv. Refl.: (1,-3,28), (2,1,28), (2,-3,-28), (3,-1,28), (3,-2,-28), (-1,3,-28), (-1,-2,28), (-2,3,28), (-2,-1,-28)
(-3,1,-28), (-3,2,28)

Quartz  (-1,8,-8) 14.325 86.41 1.158 15 0.9 1.36 11.25 11.33
Equiv. Refl.: (-7,8,8), (-7,-1,-8)

Quartz (-1,5,11) 14.275 84.02 1.157 1.4 1.503 2.04 18.79 18.9
Equiv. Refl.: (-1,-4,-11), (-1,-7,8), (-4,5,-11)

Quartz (5,-1,-11)  14.275 84.02 1.156 1.4 1.503 2.04 18.79 18.9
Equiv. Refl.: (5,-4,11), (8,-1,8), (8,-7,-8), (-4,-1,11)

Quartz  (-8,1,8) 14.325 86.41 1.124 1.6 0.9 1.4 11.25 11.34
Equiv. Refl.: (-8,7,-8)

Quartz (1,7,8) 14.325 86.41 1.123 1.6 0.9 14 11.25 11.34

Quartz  (1,-8,-8) 14.325 86.41 1.122 1.6 0.9 1.4 11.25 11.34
Equiv. Refl.: (7,1,-8), (7,-8,8)

Quartz  (1,4,11) 14.275 84.02 1.114 1.4 1.503 2.04 18.79 18.9
Equiv. Refl.: (1,-5,-11), (4,1,-11), (4,-5,11)

Quartz (-5,1,11)  14.275 84.02 1.113 1.4 1.503 2.04 18.79 18.9
Equiv. Refl.: (-5,4,-11)

Quartz  (1,-8,8) 14.325 86.41 1.111 15 0.9 1.36 11.25 11.33
Equiv. Refl.: (7,1,8), (7,-8,-8)

Quartz  (1,7,-8) 14.325 86.41 1.11 15 0.9 1.36 11.25 11.33

Quartz  (-8,1,-8) 14.325 86.41 1.109 15 0.9 1.36 11.25 11.33

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



Ei= 14.353 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  (L,7,18)  14.241 82.85 1.102 13 1.801 2.43 22,51 22.64

Equiv. Refl.: (1,7,-18), (1,-8,18), (1,-8,-18), (7,1,18), (7,1,-18), (7,-8,18), (7,-8,-18), (8,-1,18), (8,-1,-18)
(8,-7,18), (8,-7,-18), (-1,8,18), (-1,8,-18), (-1,-7,18), (-1,-7,-18), (-7.8,18), (-7,8,-18), (-7,-1,18)
(-7,-1,-18), (-8,1,18), (-8,1,-18), (-8,7,18), (-8,7,-18)

Sapph  (1,8-10) 13.711 72.8 1.091 1.2 4.442 5.22 55.53 55.77
Equiv. Refl.: (1,-9,10), (8,1,10), (8,-9,-10), (9,-1,10), (9,-8,-10), (-1,9,-10), (-1,-8,10), (-8,9,10), (-8,-1,-10)
(-9,1,-10), (-9,8,10)

Sapph  (3.4,-22) 13.928 76.03 1.057 1.2 3571 4.19 44.64 44.83
Equiv. Refl.: (3,-7,22), (4,3,22), (4,-7,-22), (7,-3,22), (7,-4,-22), (-3,7,-22), (-3,-4,22), (-4,7,22), (-4,-3,-22)
(-7,3,-22), (-7,4,22)

Quartz (3,-1,-12)  14.294 84.8 1.049 1.3 1.307 1.69 16.34 16.43
Equiv. Refl.: (3,-2,12), (-1,-2,-12)

Quartz  (-1,3,12) 14.294 84.8 1.048 1.3 1.307 1.69 16.34 16.43

Quartz (-2,3,-12)  14.294 84.8 1.047 1.3 1.307 1.69 16.34 16.43
Equiv. Refl.: (-2,-1,12)

Quartz (0,2,12) 14.069 78.59 1.023 11 2.897 3.26 36.21 36.36
Equiv. Refl.: (0,-2,-12), (2,0,-12), (2,-2,12), (-2,0,12), (-2,2,-12)

Quartz  (1,2,12) 14.294 84.8 1.013 1.3 1.307 1.69 16.34 16.43
Equiv. Refl.: (-3,1,12), (-3,2,-12)

Quartz (1,-3-12) 14.294 84.8 1.012 1.3 1.307 1.69 16.34 16.43

Quartz  (2,1,-12)  14.294 84.8 1.011 1.3 1.307 1.69 16.34 16.43
Equiv. Refl.: (2,-3,12)

Quartz (7,-1,-9)  14.066 78.52 0.959 11 2.915 3.08 36.44 36.57
Equiv. Refl.: (7,-6,9), (-1,-6,-9), (-6,7,-9), (-6,-1,9)

Quartz  (-1,7,9) 14.066 78.52 0.958 11 2.915 3.08 36.44 36.57

Quartz (9,-1,-6)  14.224 82.32 0.944 11 1.936 2.14 24.2 24.29
Equiv. Refl.: (9,-8,6), (-1,-8,-6)

Quartz  (-1,9,6) 14.224 82.32 0.943 1.1 1.936 2.14 24.2 24.29
Equiv. Refl.: (-8,9,-6), (-8,-1,6)

Quartz  (6,1,-9) 14.066 78.52 0.942 1.1 2.915 3.08 36.44 36.57
Equiv. Refl.: (6,-7,9), (-7,1,9), (-7,6,-9)

Quartz  (1,6,9) 14.066 78.52 0.941 11 2.915 3.08 36.44 36.57
Equiv. Refl.: (1,-7,-9)

Quartz  (1,8,6) 14.224 82.32 0.923 1.1 1.936 2.14 24.2 24.29
Equiv. Refl.: (1,-9,-6), (8,1,-6), (8,-9,6), (-9,1,6), (-9,8,-6)

Sapph  (2,6,17) 13.547 70.71 0.91 1 5.024 4,98 62.79 62.99

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)

Quartz  (1,-7,9) 14.066 78.52 0.904 1 2.915 2.94 36.44 36.56
Equiv. Refl.: (-7,1,-9), (-7,6,9)

Quartz  (1,6,-9) 14.066 78.52 0.903 1 2.915 2.94 36.44 36.55
Equiv. Refl.: (6,1,9), (6,-7,-9)

Sapph  (1,5,23) 13.808 74.17 0.902 1 4.071 4.1 50.88 51.05

Equiv. Refl.: (1,-6,-23), (5,1,-23), (5.-6,23), (6,-1,-23), (6,-5,23), (-1,6,23), (-1,-5,-23), (-5,6,-23), (-5,-1,23)
(-6,1,23), (-6,5,-23)

Quartz  (7,-1,9) 14.066 78.52 0.899 1 2.915 2.94 36.44 36.56
Equiv. Refl.: (7,-6,-9), (-1,7,-9), (-1,-6,9), (-6,7,9)

Quartz (-6,-1,-9) 14.066 78.52 0.898 1 2.915 2.94 36.44 36.55



Ei= 14.353 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]
Sapph  (2521)  13.738 73.17 0.886 1 4.343 4.27 54.28 54.45
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)

Quartz  (1,-9,6) 14.224 82.32 0.884 1 1.936 2.02 24.2 24.28
Equiv. Refl.: (8,1,6), (8,-9,-6), (11,-5,-1), (11,-6,1), (-5,11,1), (-5,-6,-1), (-6,11,-1), (-6,-5,1), (-9,1,-6)

(-9,8,6)

Quartz  (1,8,-6) 14.224 82.32 0.883 1 1.936 2.01 24.2 24.28

Quartz  (5,6,1) 13.946 76.32 0.871 1 3.493 3.37 43.66 43.79
Equiv. Refl.: (5,-11,-1), (6,5,-1), (6,-11,1), (-11,5,1), (-11,6,-1)

Quartz  (0,9,4) 13.892 75.45 0.868 0.9 3.727 3.54 46.58 46.72
Equiv. Refl.: (0,-9,-4), (9,0,-4), (9,-9,4), (-9,0,4), (-9,9,-4)

Quartz (2,3,-11) 14.125 79.78 0.866 1 2.587 2.55 32.34 32.44
Equiv. Refl.: (2,-5,11), (3,2,11), (3,-5,-11), (-5,2,-11), (-5,3,11)

Quartz (-3,5,11) 14.125 79.78 0.853 1 2.587 2.55 32.34 32.44
Equiv. Refl.: (-3,-2,-11)

Quartz (5,-2,11) 14.125 79.78 0.852 1 2.587 2.55 32.34 32.44
Equiv. Refl.: (5,-3,-11), (-2,5,-11), (-2,-3,11)

Quartz  (9,-1,6) 14.224 82.32 0.85 1 1.936 2.02 24.2 24.28

Quartz (9,-8,-6)  14.224 82.32 0.849 1 1.936 2.02 24.2 24.28
Equiv. Refl.: (-1,9,-6), (-1,-8,6), (-8,9,6), (-8,-1,-6)

LiNbO3 (4,6,-17)  14.308 85.49 0.845 2.1 1.133 2.33 14.16 14.35
Equiv. Refl.: (4,-10,17), (6,4,17), (6,-10,-17), (10,-4,17), (10,-6,-17), (-4,10,-17), (-4,-6,17), (-6,10,17), (-6,-4,-17)
(-10,4,-17), (-10,6,17)

Sapph  (0,2,28) 13.699 72.63 0.841 0.9 4.489 4.2 56.11 56.27
Equiv. Refl.: (0,-2,-28), (2,0,-28), (2,-2,28), (-2,0,28), (-2,2,-28)

Quartz  (4,5,7) 13.927 76 0.838 0.9 3.578 3.29 44.72 44.84
Equiv. Refl.: (4,-9,-7), (5,4,-7), (5,-9,7), (-9,4,7), (-9,5,-7)

Quartz  (4,6,-5) 13.936 76.16 0.832 0.9 3.535 3.25 44.19 44.31
Equiv. Refl.: (4,-10,5)

Quartz  (6,4,5) 13.936 76.16 0.831 0.9 3.535 3.24 44.19 44.31
Equiv. Refl.: (6,-10,-5), (-10,4,-5), (-10,6,5)

Quartz (9,-4,-7)  13.927 76 0.83 0.9 3.578 3.29 44.72 44.84
Equiv. Refl.: (9,-5,7)

Quartz  (-4,9,7) 13.927 76 0.829 0.9 3.578 3.29 44.72 44.84
Equiv. Refl.: (-4,-5,-7), (-5,9,-7), (-5,-4,7)

Quartz (-4,10,-5) 13.936 76.16 0.828 0.9 3.535 3.25 44.19 44.31
Equiv. Refl.: (-4,-6,5), (-6,-4,-5)

Quartz (10,-4,5)  13.936 76.16 0.827 0.9 3.535 3.24 44.19 44.31
Equiv. Refl.: (10,-6,-5), (-6,10,5)

Quartz  (2,8,2) 13.549 70.73 0.817 0.9 5.017 4.33 62.71 62.86
Equiv. Refl.: (2,-10,-2), (8,2,-2), (8,-10,2), (-10,2,2), (-10,8,-2)

Quartz (10,-2,-2)  13.549 70.73 0.796 0.9 5.017 4.33 62.71 62.86
Equiv. Refl.: (10,-8,2), (-2,10,2), (-2,-8,-2), (-8,10,-2), (-8,-2,2)

Sapph  (0,9,6) 13.839 74.62 0.788 0.9 3.947 3.55 49.33 49.46
Equiv. Refl.: (0,9,-6), (0,-9,6), (0,-9,-6), (9,0,6), (9,0,-6), (9,-9,6), (9,-9,-6), (-9,0,6), (-9,0,-6)

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

Quartz (1,5,-10) 14.049 78.19 0.765 0.9 3.002 2.62 37.53 37.62
Equiv. Refl.: (1,-6,10), (5,1,10), (5,-6,-10), (-6,1,-10), (-6,5,10)

Quartz  (0,9,-3) 13.557 70.83 0.762 0.8 4.991 4.1 62.38 62.52
Equiv. Refl.: (0,-9,3), (9,0,3), (9,-9,-3), (-9,0,-3), (-9,9,3)

Quartz (6,-1,10)  14.049 78.19 0.761 0.9 3.002 2.62 37.53 37.62



Equiv. Refl.: (6,-5,-10), (-1,6,-10), (-1,-5,10), (-5,6,10), (-5,-1,-10)



Ei= 14.353 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  (3,6,-7) 14.078 78.78 0.753 0.9 2.848 2.45 35.6 35.69
Equiv. Refl.: (3,-9,7), (6,3,7), (6,-9,-7), (-9,3,-7), (-9,6,7)
Quartz  (0,7,-8) 13.719 7291 0.75 0.8 4.413 3.62 55.16 55.28
Equiv. Refl.: (0,-7,8), (7,0,8), (7,-7,-8), (10,-1,-1), (10,-9,1), (-1,10,1), (-1,-9,-1), (-7,0,-8), (-7,7,8)
(-9,10,-1), (-9,-1,1)
Quartz  (1,9,1) 13.946 76.32 0.749 0.8 3.493 2.94 43.66 43.76
Equiv. Refl.: (1,-10,-1), (9,1,-1), (9,-10,1), (-10,1,1), (-10,9,-1)
Quartz  (-3,9,-7)  14.078 78.78 0.734 0.9 2.848 2.45 35.6 35.69
Equiv. Refl.: (-3,-6,7)
Quartz  (9,-3,7) 14.078 78.78 0.733 0.9 2.848 2.45 35.6 35.69
Equiv. Refl.: (9,-6,-7), (-6,9,7), (-6,-3,-7)
Quartz (4,-1,-11)  13.667 72.22 0.716 0.8 4.604 3.58 57.55 57.66
Equiv. Refl.: (4,-3,11), (-1,4,11), (-1,-3,-11), (-3,4,-11), (-3,-1,11)
Quartz (3,1,-11)  13.667 72.22 0.704 0.8 4.604 3.58 57.55 57.66
Equiv. Refl.: (3,-4,11), (-4,1,11), (-4,3,-11)
Quartz  (1,3,11) 13.667 72.22 0.703 0.8 4.604 3.58 57.55 57.66
Equiv. Refl.: (1,-4,-11)
Quartz  (8,-2,8) 13.949 76.38 0.691 0.8 3.477 2.73 43.47 43.55
Equiv. Refl.: (8,-6,-8), (-2,8,-8), (-2,-6,8), (-6,8,8), (-6,-2,-8)
Quartz  (2,6,-8) 13.949 76.38 0.69 0.8 3.477 2.73 43.47 43.55
Equiv. Refl.: (2,-8,8), (6,2,8), (6,-8,-8), (-8,2,-8), (-8,6,8)
Quartz  (5,6,-1) 13.946 76.32 0.68 0.8 3.493 2.7 43.66 43.74
Equiv. Refl.: (5,-11,1), (6,5,1), (6,-11,-1), (-11,5,-1), (-11,6,1)
Quartz (11,-5,1)  13.946 76.32 0.676 0.8 3.493 2.7 43.66 43.74
Equiv. Refl.: (11,-6,-1), (-5,11,-1), (-5,-6,1), (-6,11,1), (-6,-5,-1)
Quartz (8,-2,-8)  13.949 76.38 0.674 0.8 3.477 2.65 43.47 43.55
Equiv. Refl.: (8,-6,8), (-2,8,8), (-2,-6,-8), (-6,8,-8), (-6,-2,8)
Quartz  (5,6,-2) 14.087 78.95 0.666 0.8 2.803 2.18 35.04 35.11
Equiv. Refl.: (5,-11,2), (6,5,2), (6,-11,-2), (-11,5,-2), (-11,6,2)
Quartz (9,-3,-7)  14.078 78.78 0.663 0.8 2.848 2.22 35.6 35.67
Equiv. Refl.: (9,-6,7), (-3,9,7), (-3,-6,-7), (-6,9,-7), (-6,-3,7)
Quartz  (2,6,8) 13.949 76.38 0.659 0.8 3.477 2.65 43.47 43.55
Equiv. Refl.: (2,-8,-8), (6,2,-8), (6,3,-7), (6,-8,8), (-8,2,8), (-8,6,-8), (-9,3,7)
Quartz  (3,6,7) 14.078 78.78 0.658 0.8 2.848 2.22 35.6 35.67
Equiv. Refl.: (3,-9,-7), (6,-9,7), (-9,6,-7)
Quartz  (10,-2,4) 14.12 79.66 0.652 0.8 2.62 2.01 32.75 32.81
Equiv. Refl.: (10,-8,-4), (-2,10,-4), (-2,-8,4), (-8,10,4), (-8,-2,-4)
Quartz (11,-5,2) 14.087 78.95 0.645 0.8 2.803 2.18 35.04 35.11
Equiv. Refl.: (11,-6,-2), (-5,11,-2), (-5,-6,2), (-6,11,2), (-6,-5,-2)
Quartz (10,-1,0)  13.899 75.55 0.635 0.7 3.699 2.63 46.24 46.32
Equiv. Refl.: (10,-9,0), (-1,10,0), (-1,-9,0), (-9,10,0), (-9,-1,0)
Quartz  (8,0,7) 14.154 80.44 0.633 0.8 2.417 1.87 30.22 30.27
Equiv. Refl.: (8,-8,-7), (-8,0,-7), (-8,8,7)
Quartz  (0,8,-7) 14.154 80.44 0.632 0.8 2.417 1.87 30.22 30.27
Equiv. Refl.: (0,-8,7)
Quartz  (2,8,-4) 14.12 79.66 0.624 0.8 2.62 2.01 32.75 32.81
Equiv. Refl.: (2,-10,4), (8,2,4), (8,-10,-4), (-10,2,-4), (-10,8,4)
Quartz (11,-4,-1)  14.097 79.17 0.613 0.7 2.746 1.96 34.32 34.37

Equiv. Refl.:

(11,-7,1), (-411,1), (-4,-7,-1), (-7,11,-1), (-7,-4,1)



Ei= 14.353 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]
Quartz  (1,9,0) 13.899 75.55 0.602 0.7 3.699 2.63 46.24 46.32
Equiv. Refl.: (1,-10,0), (9,1,0), (9,-10,0), (-10,1,0), (-10,9,0)
LiNbO3  (2,7,19) 14.203 81.71 0.595 1.3 2.09 2.73 26.13 26.27

Equiv. Refl.: (2,-9,-19), (7,2,-19), (7,-9,19), (9,-2,-19), (9,-7,19), (-2,9,19), (-2,-7,-19), (-7.9,-19), (-7,-2,19)
(-9.2,19), (-9,7,-19)

Sapph  (27,13)  13.789 73.89 0.594 07 4.147 2.93 51.83 51.91
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  (4,6,4) 13.505 70.21 0.584 0.6 5.166 3.34 64.57 64.66
Equiv. Refl.: (4,-10,-4), (6,4,-4), (6,-10,4), (-10,4,4), (-10,6,-4)
LiNbO3 (1,2,-31) 14.342 87.79 0.58 2.3 0.554 1.29 6.92 7.04

Equiv. Refl.: (1,-3,31), (2,1,31), (2,-3,-31), (3,-1,31), (3,-2,-31), (-1,3,-31), (-1,-2,31), (-2,3,31), (-2,-1,-31)
(-3,1,-31), (-3,2,31)

Quartz (10,-4,-4)  13.505 70.21 0.579 0.6 5.166 3.34 64.57 64.66
Equiv. Refl.: (10,-6,4), (-4,10,4), (-4,-6,-4), (-6,10,-4), (-6,-4,4)

Quartz (-6,3,10)  13.743 73.24 0.577 0.7 4.322 2.81 54.03 54.1
Equiv. Refl.: (-6,3,-10)

Quartz  (3,3,10) 13.743 73.24 0.576 0.6 4.322 2.81 54.03 54.1
Equiv. Refl.: (3,3,-10), (3,-6,10), (3,-6,-10)

Quartz  (4,6,5) 13.936 76.16 0.57 0.7 3.535 2.35 44.19 44.25
Equiv. Refl.: (4,-10,-5), (-10,4,5), (-10,6,-5)

Quartz  (6,4,-5) 13.936 76.16 0.569 0.7 3.535 2.35 44.19 44.25
Equiv. Refl.: (6,-10,5)

Quartz (6,-3,10) 13.743 73.24 0.565 0.7 4.322 2.81 54.03 54.1
Equiv. Refl.: (6,-3,-10), (-3,6,10), (-3,6,-10), (-3,-3,10), (-3,-3,-10)

Quartz (10,-4,-5)  13.936 76.16 0.564 0.7 3.535 2.35 44.19 44.25
Equiv. Refl.: (10,-6,5), (-4,10,5), (-4,-6,-5), (-6,10,-5), (-6,-4,5)

Quartz  (4,7,1) 14.097 79.17 0.561 0.7 2.746 1.96 34.32 34.37
Equiv. Refl.: (4,-11,-1), (7,4,-1), (7,-11,1), (-11,4,1), (-11,7,-1)

Sapph  (2,4,-23) 13.56 70.87 0.56 0.7 4.979 3.27 62.24 62.32

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 (-1,5,-11) 14.275 84.02 0.553 0.8 1.503 1.17 18.79 18.83
Equiv. Refl.: (-1,-4,11), (-4,5,11), (-4,-1,-11)

Quartz (5-1,11) 14.275 84.02 0.551 0.8 1.503 1.16 18.79 18.83
Equiv. Refl.: (5,-4,-11)

Quartz (1,4,-11) 14.275 84.02 0.548 0.8 1.503 1.17 18.79 18.83
Equiv. Refl.: (1,-5,11)

Quartz  (4,1,11) 14.275 84.02 0.547 0.8 1.503 1.17 18.79 18.83
Equiv. Refl.: (4,-5,-11)

Sapph  (3,5,19) 13.897 75.53 0.545 0.7 3.705 2.49 46.31 46.38

Equiv. Refl.: (3,-8,-19), (5,3,-19), (5,-8,19), (8,-3,-19), (8,-5,19), (-3,8,19), (-3,-5,-19), (-5,8,-19), (-5,-3,19)
(-8,3,19), (-8,5,-19), (-5,1,-11), (-5,4,11)

Quartz (1,9-2)  14.087 78.95 0.539 0.7 2.803 1.84 35.04 35.09
Equiv. Refl.: (1,-10,2), (9,1,2), (9,-10,-2), (-10,1,-2), (-10,9,2)

Quartz (27-6)  13.769 73.6 0.531 0.6 4.224 2.57 52.79 52.86
Equiv. Refl.: (2,-9,6), (7,2,6), (7,-9,-6), (-9,2,-6), (-9,7,6)

Quartz (10,-12)  14.087 78.95 0.527 0.7 2.803 1.84 35.04 35.09
Equiv. Refl.: (10,-9,-2), (-1,10,-2), (-1,-9,2), (-9,10,2), (-9,-1,-2)

Quartz  (9,-2,6)  13.769 736 0.522 06 4.224 2.57 52.79 52.86

Equiv. Refl.: (9,-7,-6), (-2,9,-6), (-2,-7,6), (-7.9,6)



Ei= 14.353 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]

Quartz (-7,-2,-6)  13.769 73.6 0.521 0.6 4.224 2.57 52.79 52.86

Sapph  (1,3,-26) 13.543 70.66 0.518 0.6 5.037 3.09 62.96 63.04

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

Sapph  (4,4,18)  13.507 70.23 0.504 0.6 5.158 3.09 64.47 64.55
Equiv. Refl.: (4,4,-18), (4,-8,18), (4,-8,-18), (8,-4,18), (8,-4,-18), (-4,8,18), (-4,8,-18), (-4,-4,18), (-4,-4,-18)
(-8,4,18), (-8,4,-18)

Quartz  (0,9,5) 14.312 85.68 0.497 0.8 1.085 0.86 13.56 13.59
Equiv. Refl.: (0,-9,-5)

Quartz  (9,0,-5) 14.312 85.68 0.496 0.8 1.085 0.86 13.56 13.59
Equiv. Refl.: (9,-9,5), (-9,0,5), (-9,9,-5)

LiNbO3 (1,9,-11) 14.147 80.28 0.482 11 2.458 2.66 30.72 30.84

Equiv. Refl.: (1,-10,11), (9,1,11), (9,-10,-11), (10,-1,11), (10,-9,-11), (-1,10,-11), (-1,-9,11), (-9,10,11), (-9,-1,-11)
(-10,1,-11), (-10,9,11)

Quartz (2-1,12)  13.994 77.15 0.466 0.6 3.274 1.84 40.92 40.96
Equiv. Refl.: (2,-1,-12), (-1,2,12), (-1,2,-12), (-1,-1,12), (-1,-1,-12)
Sapph  (5512) 14232 82.56 0.451 0.7 1.875 1.29 23.44 23.48

Equiv. Refl.: (5,5,-12), (5,-10,12), (5,-10,-12), (10,-5,12), (10,-5,-12), (-5,10,12), (-5,10,-12), (-5,-5,12), (-5,-5,-12)
(-10,5,12), (-10,5,-12)

Sapph  (3,3.24)  13.868 75.07 0.442 0.6 3.828 2.16 47.85 47.9
Equiv. Refl.: (3,3,-24), (3,-6,24), (3,-6,-24), (6,-3,24), (6,-3,-24), (-3,6,24), (-3,6,-24), (-3,-3,24), (-3,-3,-24)
(-6,3,24), (-6,3,-24), (1,1,-12), (1,-2,12), (1,-2,-12), (-2,1,12)

Quartz  (1,1,12) 13.994 77.15 0.441 0.6 3.274 1.84 40.92 40.96
Equiv. Refl.: (-2,1,-12)
Quartz  (5,6,0) 13.899 75.55 0.438 0.5 3.699 1.98 46.24 46.28

Equiv. Refl.: (5,-11,0), (6,5,0), (6,-11,0), (11,-5,0), (11,-6,0), (-5,11,0), (-5,-6,0), (-6,11,0), (-6,-5,0)
(-11,5,0), (-11,6,0)

Quartz (185)  13.706 72.73 0.436 05 4.462 23 55.77 55.82
Equiv. Refl.: (1,-9,-5), (8,1,-5), (8,-9,5), (-9,1,5), (-9,8,-5)

Quartz (9,-1,-5)  13.706 72.73 0.434 05 4.462 23 55.77 55.82
Equiv. Refl.: (9,-8,5), (-1,9,5), (-1,-8,-5), (-8,9,-5), (-8,-1,5)

Sapph  (2,3,25) 13.615 71.55 0.429 05 4.788 255 59.85 59.9

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)

Quartz (3,4,-11) 13.667 72.22 0.417 05 4.604 221 57.55 57.59
Equiv. Refl.: (-4,1,-11), (-4,3,11)

Quartz (1,3-11)  13.667 72.22 0.416 05 4.604 2.21 57.55 57.59
Equiv. Refl.: (1,-4,11), (3,1,11)

Quartz (2,6,-10)  13.82 74.34 0.4 05 4.023 1.93 50.29 50.32
Equiv. Refl.: (4,2,-10), (4,-6,10), (-6,2,10), (-6,4,-10)

Quartz (24,10)  13.82 74.34 0.399 05 4.023 1.93 50.29 50.32

Quartz (-6,104) 13505 70.21 0.396 05 5.166 2.39 64.57 64.62

LiNbO3 (1,6,23) 13.745 73.26 0.395 08 4317 3.39 53.96 54.06

Equiv. Refl.: (1,-7,23), (6,1,23), (6,-7,-23), (7,-1,23), (7,-6,-23), (-1,7,-23), (-1,-6,23), (-6,7,23), (-6,-1,-23)
(-7,1,-23), (-7,6,23), (10,-4,4), (10,-6,-4), (-4,10,-4), (-4,-6,4), (-6,-4,-4)

Quartz  (4,-1,11)  13.667 72.22 0.386 0.5 4.604 221 57.55 57.59
Equiv. Refl.: (6,4,4), (6,-10,-4)
Quartz  (4,6,-4) 13.505 70.21 0.385 0.5 5.166 2.39 64.57 64.62

Equiv. Refl.: (4,-3,-11), (4,-10,4), (-1,4,-11), (-1,-3,11), (-3,4,11), (-3,-1,-11), (-10,4,-4), (-10,6,4)



Ei= 14.353 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]

Quartz  (10,-2,2) 13.549 70.73 0.382 0.5 5.017 2.28 62.71 62.75
Equiv. Refl.: (10,-8,-2), (-2,10,-2), (-2,-8,2), (-8,10,2), (-8,-2,-2)

Quartz (2,8,-2) 13.549 70.73 0.379 0.5 5.017 2.28 62.71 62.75
Equiv. Refl.: (2,-10,2), (6,-2,-10), (6,-4,10), (8,2,2), (8,-10,-2), (-2,6,10), (-4,6,-10), (-4,-2,10), (-10,2,-2)

(-10,8,2)

Quartz (-2,-4,-10) 13.82 74.34 0.378 0.5 4.023 1.93 50.29 50.32

Quartz  (0,6,9) 13.527 70.47 0.36 0.4 5.091 2.21 63.63 63.67
Equiv. Refl.: (0,-6,-9), (6,0,-9), (6,-6,9), (-6,0,9), (-6,6,-9)

Sapph  (2,8,3) 13.862 74.98 0.354 0.5 3.852 1.84 48.15 48.19
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)

Sapph (5,5,9) 13.719 72.9 0.352 0.5 4.415 2.04 55.19 55.23
Equiv. Refl.: (5,5,-9), (5,-10,9), (5,-10,-9), (10,-5,9), (10,-5,-9), (-5,10,9), (-5,10,-9), (-5,-5,9), (-5,-5,-9)
(-10,5,9), (-10,5,-9)

Quartz (11,-5,-2)  14.087 78.95 0.35 0.5 2.803 1.32 35.04 35.07
Equiv. Refl.: (11,-6,2), (-5,11,2), (-5,-6,-2), (-6,11,-2), (-6,-5,2)

Quartz  (9,-1,5) 13.706 72.73 0.349 0.4 4.462 191 55.77 55.8
Equiv. Refl.: (9,-8,-5), (-1,-8,5), (-8,9,5), (-8,-1,-5)

Quartz  (-1,9,-5) 13.706 72.73 0.348 0.4 4.462 191 55.77 55.8

Quartz (18-5)  13.706 72.73 0.343 0.4 4.462 191 55.77 55.8
Equiv. Refl.: (1,-9,5), (8,1,5), (8,-9,-5), (-9,1,-5), (-9,8,5)

LiNbO3 (2,7,-17) 13.687 72.48 0.342 0.7 4,532 3.2 56.65 56.74
Equiv. Refl.: (2,-9,17), (7,2,17), (7,-9,-17), (9,-2,17), (9,-7,-17), (-2,.9,-17), (-2,-7,17), (-7,9,17), (-7,-2,-17)
(-9,2,-17), (-9,7,17)

Quartz  (5,6,2) 14.087 78.95 0.339 0.5 2.803 1.32 35.04 35.07
Equiv. Refl.: (5,-11,-2), (6,5,-2), (6,-11,2), (-11,5,2), (-11,6,-2)

Quartz  (0,0,12) 13.764 73.53 0.337 0.4 4.243 1.79 53.04 53.07
Equiv. Refl.: (0,0,-12), (2,-10,-4), (-10,2,4), (-10,8,-4)

Quartz  (2,8,4) 14.12 79.66 0.336 0.5 2.62 1.21 32.75 32.77
Equiv. Refl.: (8,2,-4), (8,-10,4), (11,-4,0), (11,-7,0), (-4,11,0), (-4,-7,0), (-7,11,0), (-7,-4,0)

Quartz  (4,7,0) 14.051 78.22 0.322 0.4 2.993 1.34 37.42 37.44
Equiv. Refl.: (4,-11,0), (7,4,0), (7,-11,0), (10,-2,-4), (10,-8,4), (-2,10,4), (-2,-8,-4), (-8,10,-4), (-8,-2,4)

(-11,4,0), (-11,7,0)

LiNbO3  (1,9,7) 13.629 71.72 0.312 0.7 4.741 3.13 59.26 59.34
Equiv. Refl.: (1,-10,-7), (9,1,-7), (9,-10,7), (10,-1,-7), (10,-9,7), (-1,10,7), (-1,-9,-7), (-9,10,-7), (-9,-1,7)

(-10,1,7), (-10,9,-7)

LiNbO3  (2,9,5) 14.288 84.54 0.305 11 1.371 1.48 17.14 17.21
Equiv. Refl.: (2,-11,-5), (9,2,-5), (9,-11,5), (11,-2,-5), (11,-9,5), (-2,11,5), (-2,-9,-5), (-9,11,-5), (-9,-2,5)

(-11,2,5), (-11,9,-5)

Quartz  (8,-4,8) 13.642 71.89 0.298 0.4 4.695 1.74 58.69 58.71
Equiv. Refl.: (8,-4,-8), (-4,8,8), (-4,8,-8), (-4,-4,8), (-4,-4,-8)

Quartz  (10,-3,5) 14.163 80.67 0.296 0.4 2.358 1.02 29.48 29.5
Equiv. Refl.: (10,-7,-5), (-3,10,-5), (-7,10,5), (-7,-3,-5)

Quartz  (0,8,6) 13.536 70.58 0.295 0.4 5.062 1.87 63.27 63.3
Equiv. Refl.: (0,-8,-6), (-3,-7,5)

Quartz  (1,9,-1) 13.946 76.32 0.294 0.4 3.493 1.37 43.66 43.68
Equiv. Refl.: (1,-10,1), (8,0,-6), (8,-8,6), (9,1,1), (9,-10,-1), (-8,0,6), (-8,8,-6), (-10,1,-1), (-10,9,1)

Quartz  (11,-4,1) 14.097 79.17 0.291 0.4 2.746 1.13 34.32 34.34

Equiv. Refl

2 (11,-7,-1), (-4,11,-2), (-4,-7,1), (-7,11,2), (-7,-4,-1)



Ei= 14.353 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,-1,1)  13.946 76.32 0.287 0.4 3.493 1.37 43.66 43.68
Equiv. Refl.: (10,-9,-1), (-1,10,-1), (-1,-9,1), (-9,10,1), (-9,-1,-1)

Quartz  (4,4,8) 13.642 71.89 0.284 0.4 4.695 1.74 58.69 58.71
Equiv. Refl.: (-8,4,8), (-8,4,-8)

Quartz  (0,5,10) 13.588 71.21 0.283 0.4 4.883 1.76 61.04 61.07
Equiv. Refl.: (0,-5,-10), (4,4,-8), (4,-8,8), (4,-8,-8), (7,-3,9), (7,-4,-9), (10,-3,-4), (10,-7,4), (-3,7,-9)

(-3,10,4), (-3,-4,9), (-3,-7,-4), (-4,7,9), (-4,-3,-9), (-7,10,-4), (-7,-3,4)

Quartz (5,0,-10)  13.588 71.21 0.282 0.4 4.883 1.75 61.04 61.07
Equiv. Refl.: (5,-5,10), (-5,0,10), (-5,5,-10)

Quartz  (4,7,-1) 14.097 79.17 0.28 0.4 2.746 1.13 34.32 34.34
Equiv. Refl.: (4,-11,1), (7,4,1), (7,-11,-1), (-11,4,-1), (-11,7,1)

Quartz  (3,7,-5) 14.163 80.67 0.278 0.4 2.358 1.01 29.48 29.5
Equiv. Refl.: (3,-10,5), (7,3,5), (7,-10,-5), (-10,3,-5), (-10,7,5)

Quartz  (3,7,4) 13.739 73.18 0.277 0.4 4.34 1.59 54.25 54.27
Equiv. Refl.: (3,-10,-4), (7,3,-4), (7,-10,4), (-10,3,4), (-10,7,-4)

Quartz  (4,3,9) 13.606 71.43 0.271 0.4 4.822 1.71 60.28 60.3
Equiv. Refl.: (4,-7,-9)

Quartz  (3,4,-9) 13.606 71.43 0.27 0.4 4.822 1.71 60.28 60.3
Equiv. Refl.: (3,-7,9), (-7,3,-9), (-7,4,9)

Quartz  (0,1,12) 13.841 74.65 0.26 0.4 3.939 1.39 49.24 49.26
Equiv. Refl.: (0,-1,-12), (1,0,-12), (1,-1,12), (-1,0,12), (-1,1,-12)

Quartz  (1,9,2) 14.087 78.95 0.255 0.4 2.803 1.04 35.04 35.06
Equiv. Refl.: (1,-10,-2), (9,1,-2), (9,-10,2), (-10,1,2), (-10,9,-2)

Quartz (10,-1,-2)  14.087 78.95 0.243 0.4 2.803 1.04 35.04 35.06
Equiv. Refl.: (10,-9,2), (-1,10,2), (-1,-9,-2), (-9,10,-2), (-9,-1,2)

Quartz (10,-2,-3) 13.79 73.9 0.238 0.3 4.144 1.33 51.8 51.82
Equiv. Refl.: (10,-8,3), (-2,10,3), (-2,-8,-3), (-8,10,-3), (-8,-2,3)

LiINbO3  (4,7,9) 14 77.27 0.233 06 3.242 2.07 4052 4058
Equiv. Refl.: (4,7,-9), (4,-11,9), (4,-11,-9), (7,4,9), (7,4,-9), (7,-11,9), (7,-11,-9), (11,-4,9), (11,-4,-9)

(11,-7,9), (11,-7,-9), (-4,11,9), (-4,11,-9), (-4,-7,9), (-4,-7,-9), (-7,11,9), (-7,11,-9), (-7,-4,9)
(-7,-4,-9), (-11,4,9), (-11,4,-9), (-11,7,9), (-11,7,-9)

Quartz  (3,-8,8) 13.719 72.91 0.227 0.3 4413 1.36 55.16 55.17

Quartz  (2,8,3) 13.79 73.9 0.226 0.3 4.144 1.33 51.8 51.82
Equiv. Refl.: (2,-10,-3), (3,5,-8), (5,3,8), (5,-8,-8), (8,2,-3), (8,-10,3), (-8,3,-8), (-8,5,8), (-10,2,3)

(-10,8,-3)

Sapph  (3,4,23) 14.292 84.7 0.221 0.5 1.331 0.65 16.64 16.65
Equiv. Refl.: (3,-7,-23), (4,3,-23), (4,-7,23), (7,-3,-23), (7,-4,23), (-3,7,23), (-3,-4,-23), (-4,7,-23), (-4,-3,23)
(-7,3,23), (-7,4,-23)

Quartz  (8,-3,8) 13.719 72.91 0.22 0.3 4.413 1.36 55.16 55.17
Equiv. Refl.: (8,-5,-8), (-3,8,-8), (-3,-5,8), (-5,8,8), (-5,-3,-8)

LiNbO3 (3,4,-25)  14.018 77.61 0.202 0.6 3.154 1.89 39.43 39.47
Equiv. Refl.: (3,-7,25), (4,3,25), (4,-7,-25), (7,-3,25), (7,-4,-25), (-3,7,-25), (-3,-4,25), (-4,7,25), (-4,-3,-25)
(-7,3,-25), (-7,4,25)

Quartz  (0,4,11) 13.898 75.54 0.198 0.3 3.702 1.09 46.27 46.29
Equiv. Refl.: (0,-4,-11), (4,0,-11), (4,-4,11), (-4,0,11), (-4,4,-11)

Quartz  (6,-2,10) 13.82 74.34 0.197 0.3 4.023 1.12 50.29 50.3
Equiv. Refl.: (6,-4,-10), (-2,6,-10), (-2,-4,10), (-4,6,10), (-4,-2,-10)

Sapph  (0,4,26)  13.792 73.92 0.194 03 4.137 1.26 51.71 51.72

Equiv. Refl.: (0,-4,-26), (4,0,-26), (4,-4,26), (-4,0,26), (-4,4,-26)



Ei= 14.353 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]
LiNbO3 (1,3,-29)  13.903 75.62 0.189 0.5 3.679 1.99 45.99 46.03

Equiv. Refl.: (1,-4,29), (3,1,29), (3,-4,-29), (4,-1,29), (4,-3,-29), (-1,4,-29), (-1,-3,29), (-3,4,29), (-3,-1,-29)
(-4,1,-29), (-4,3,29)

Quartz  (5,1,-10) 14.049 78.19 0.187 0.3 3.002 0.9 37.53 37.54
Equiv. Refl.: (5,-6,10)

Quartz  (1,5,10) 14.049 78.19 0.186 0.3 3.002 0.89 37.53 37.54
Equiv. Refl.: (1,-6,-10), (-5,6,-10), (-5,-1,10), (-6,1,10), (-6,5,-10)

Quartz  (2,4,-10) 13.82 74.34 0.185 0.3 4.023 1.13 50.29 50.3
Equiv. Refl.: (2,-6,10), (4,2,10), (4,-6,-10), (6,-1,-10), (6,-5,10), (-1,6,10), (-1,-5,-10), (-6,2,-10), (-6,4,10)

LiNbO3  (2,9,-1) 14.119 79.64 0.173 0.6 2.624 1.56 32.8 32.84

Equiv. Refl.: (2,-11,1), (9,2,1), (9,-11,-1), (11,-2,1), (11,-9,-1), (-2,11,-1), (-2,-9,1), (-9,11,1), (-9,-2,-1)
(-11,2,-1), (-11,9,1)

Quartz  (6,0,9) 13.527 70.47 0.164 0.2 5.091 1.21 63.63 63.65
Equiv. Refl.: (-6,0,-9)

Quartz  (0,6,-9) 13.527 70.47 0.163 0.2 5.001 1.2 63.63 63.65
Equiv. Refl.: (0,-6,9), (6,-6,-9), (-6,6,9)

Quartz (0,4,-11)  13.898 75.54 0.156 0.2 3.702 0.92 46.27 46.28
Equiv. Refl.: (0,-4,11), (4,0,11), (4,-4,-11), (-4,0,-11), (-4,4,11)

Quartz  (8,-1,7) 13.619 71.59 0.147 0.2 4777 1.03 59.71 59.72
Equiv. Refl.: (8,-7,-7), (-1,8,-7), (-1,-7,7), (-7,8,7), (-7,-1,-7)

LiNbO3 (4,5,-19) 13.789 73.88 0.144 0.4 4.148 1.85 51.85 51.88

Equiv. Refl.: (4,-9,19), (5,4,19), (5,-9,-19), (9,-4,19), (9,-5,-19), (-4,9,-19), (-4,-5,19), (-5,9,19), (-5,-4,-19)
(-9,4,-19), (-9,5,19), (3,7,-4), (3,-10,4), (7,3,4), (7,-10,-4), (-10,3,-4), (-10,7,4)

LiNbO3  (1,427)  13.652 72.02 0.135 0.4 4.658 1.92 58.23 58.26
Equiv. Refl.: (1,4,-27), (1,-5,27), (1,-5,-27), (4,1,27), (4,1,-27), (4,-5,27), (4,-5,-27), (5,-1,27), (5,-1,-27)
(5,-4,27), (5,-4,-27), (-1,5,27), (-1,5,-27), (-1,-4,27), (-1,-4,-27), (-4,5,27), (-4,5,-27), (-4,-1,27)
(-4,-1,-27), (-5,1,27), (-5,1,-27), (-5,4,27), (-5,4,-27)

Quartz  (7,1,7) 13.619 71.59 0.134 0.2 4.777 1.03 59.71 59.72
Equiv. Refl.: (7,-8,-7)

Quartz  (1,7,-7) 13.619 71.59 0.133 0.2 4.777 1.03 59.71 59.72
Equiv. Refl.: (1,-8,7), (-8,1,-7), (-8,7,7)

Quartz (10,-3,4) 13.739 73.18 0.131 0.2 4.34 0.95 54.25 54.26
Equiv. Refl.: (10,-7,-4), (-3,10,-4), (-3,-7,4), (-7,10,4), (-7,-3,-4)

LiNbO3 (5,6,11) 14.147 80.28 0.128 0.5 2.458 1.29 30.72 30.75

Equiv. Refl.: (5,-11,-11), (6,5,-11), (6,-11,11), (11,-5,-11), (11,-6,11), (-5,11,11), (-5,-6,-11), (-6,11,-11), (-6,-5,11)
(-11,5,11), (-11,6,-11)

Sapph  (3,6,15)  13.923 75.94 0.123 0.2 3.596 0.85 44.95 44.95
Equiv. Refl.: (3,6,-15), (3,-9,15), (3,-9,-15), (6,3,15), (6,3,-15), (6,-9,15), (6,-9,-15), (9,-3,15), (9,-3,-15)

(9,-6,15), (9,-6,-15), (-3,9,15), (-3,9,-15), (-3,-6,15), (-3,-6,-15), (-6,9,15), (-6,9,-15), (-6,-3,15)
(-6,-3,-15), (-9,3,15), (-9,3,-15), (-9,6,15), (-9,6,-15)

LiNbO3 (1,5-25) 13.598 71.34 0.105 0.4 4.847 172 60.59 60.62
Equiv. Refl.: (1,-6,25), (2,3,29), (2,-5,-29), (3,2,-29), (3,-5,29), (5,1,25), (5,-2,-29), (5,-3,29), (5,-6,-25)

(6,-1,25), (6,-5,-25), (-1,6,-25), (-1,-5,25), (-2,5,29), (-2,-3,-29), (-3,5,-29), (-3,-2,29), (-5,2,29)
(-5,3,-29), (-5,6,25), (-5,-1,-25), (-6,1,-25), (-6,5,25)

Sapph  (3,7-4) 13507 70.23 0.102 0.2 5.158 0.95 64.48 64.49
Equiv. Refl.: (3,-10,4), (7,3,4), (7,-10,-4), (10,-3,4), (10,-7,-4), (-3,10,-4), (-3,-7,4), (-7,10,4), (-7,-3,-4)

(-10,3,-4), (-10,7,4)

LiNbO3 (3,7,-13)  13.658 72.1 0.099 0.4 4.637 1.62 57.96 57.99
Equiv. Refl.: (3,-10,13), (7,3,13), (7,-10,-13), (10,-3,13), (10,-7,-13), (-3,10,-13), (-3,-7,13), (-7,10,13), (-7,-3,-13)
(-10,3,-13), (-10,7,13)

Sapph (4,6-11) 14127 79.82 0.094 0.2 2577 0.59 32.22 32.22
Equiv. Refl.: (4,-10,11), (6,4,11), (6,-10,-11), (10,-4,11), (10,-6,-11), (-4,10,-11), (-4,-6,11), (-6,10,11), (-6,-4,-11)



LiNbO3

Sapph

LiNbO3

LiNbO3

LiNbO3

LiNbO3

LiNbO3

LiNbO3

LiNbO3

(-10,4,-11), (-10,6,11)

(56-7)  13.629 71.72 0.085 0.3 4741 152 59.26
Equiv. Refl.: (5,-11,7), (6,5,7), (6,-11,-7), (11,-5,7), (11,-6,-7), (-5,11,-7), (-5,-6,7), (-6,11,7), (-6,-5,-7)
(-11,5,-7), (-11,6,7)

(46,7  13.534 70.55 0.059 0.1 5.068 0.69 63.35
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)

(1,7,21)  14.085 78.91 0.046 0.3 2.812 0.85 35.15
Equiv. Refl.: (1,7,-21), (1,-8,21), (1,-8,-21), (7,1,21), (7,1,-21), (7,-8,21), (7,-8,-21), (8,-1,21), (8,-1,-21)
(8,-7,21), (8,-7,-21), (-1,8,21), (-1,8,-21), (-1,-7,21), (-1,-7,-21), (-7.8,21), (-7.,8,-21), (-7,-1,21)
(-7,-1,-21), (-8,1,21), (-8,1,-21), (-8,7,21), (-8,7,-21)

(35-23) 14.161 80.61 0.042 03 2.374 0.75 29.68
Equiv. Refl.: (3,-8,23), (5,3,23), (5,-8,-23), (8,-3,23), (8,-5,-23), (-3,8,-23), (-3,-5,23), (-5,8,23), (-5,-3,-23)
(-8,3,-23), (-8,5,23)

(38,7)  14.048 78.17 0.033 0.2 3.008 0.74 37.59
Equiv. Refl.: (3,-11,-7), (8,3,-7), (8,-11,7), (11,-3,-7), (11,-8,7), (-3,11,7), (-3,-8,-7), (-8,11,-7), (-8,-3,7)
(-11,3,7), (-11,8,-7)

(1,817)  14.104 79.32 0.029 0.2 2.707 0.67 33.84
Equiv. Refl.: (1,-9,-17), (8,1,-17), (8,-9,17), (9,-1,-17), (9,-8,17), (-1,9,17), (-1,-8,-17), (-8,9,-17), (-8,-1,17)
(-9,1,17), (-9,8,-17)

(38-5) 13.876 75.19 0.028 0.2 3.795 0.78 47.44
Equiv. Refl.: (3,-11,5), (8,3,5), (8,-11,-5), (11,-3,5), (11,-8,-5), (-3,11,-5), (-3,-8,5), (-8,11,5), (-8,-3,-5)
(-11,3,-5), (-11,8,5)

(381  13.702 72.68 0.026 0.2 4.477 0.83 55.96
Equiv. Refl.: (3,-11,-1), (8,3,-1), (8,-11,1), (11,-3,-1), (11,-8,1), (-3,11,1), (-3,-8,-1), (-8,11,-1), (-8,-3,1)
(-11,3,1), (-11,8,-1)

(3327) 14.071 78.61 0.015 0.2 2.891 051 36.13
Equiv. Refl.: (3,3,-27), (3,-6,27), (3,-6,-27), (6,-3,27), (6,-3,-27), (-3,6,27), (-3,6,-27), (-3,-3,27), (-3,-3,-27)
(-6,3,27), (-6,3,-27)

59.28

63.35

35.16

29.69

37.6

33.84

47.45

55.96

36.14




