Ei= 12.385 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]
Si (3,59 12.241 81.24 4.451 4 1.908 7.7 23.85 25.06
Equiv. Refl.: (3,9,5), (5,3,9), (5,9,3), (9,3,5), (9,5,3)
Ge (2,4,10) 12.004 75.75 3.368 7 3.147 22.16 39.33 45.14
Equiv. Refl.: (2,10,4), (4,2,10), (4,10,2), (10,2,4), (10,4,2)
Si (0,2,10) 11.64 70.03 3.304 3 45 13.51 56.25 57.85
Equiv. Refl.: (0,10,2), (2,0,10), (2,6,8), (2,8,6), (2,10,0), (6,2,8), (6,8,2), (8,2,6), (8,6,2)
(10,0,2), (10,2,0)
Si (1,59 11.807 72.43 2.493 2.3 3.922 8.99 49.02 49.84
Equiv. Refl.: (1,9,5), (3,7,7), (5,1,9), (5,9,1), (7,3,7), (7,7,3), (9,1,5), (9,5,1)
Ge (1,1,11) 12.153 78.89 2.187 6.1 2.433 14.86 30.41 33.85
Equiv. Refl.: (1,11,1), (5,7,7), (7,5,7), (7,7,5), (11,1,1)
Ge (3,5,9) 11.751 71.59 1.566 4.2 4.123 17.16 51.54 54.32
Equiv. Refl.: (3,9,5), (5,3,9), (5,9,3), (9,3,5), (9,5,3)
LiNbO3 (4,-7,20) 12.31 83.67 13.975 13.7 1.373 18.82 17.17 25.47
Equiv. Refl.: (7,-4,20)
LiNbO3  (3,4,20) 12.31 83.67 13.974 13.7 1.373 18.82 17.17 25.47
Equiv. Refl.: (-3,7,20), (-4,-3,20), (-7,3,20)
LiNbO3 (3,-7,-20)  12.31 83.67 13.955 13.7 1.373 18.82 17.17 25.47
Equiv. Refl.: (4,3,-20), (7,-3,-20), (-3,-4,-20), (-4,7,-20), (-7,4,-20)
LiNbO3  (5,5,6) 12.337 84.97 12.863 13.3 1.091 14.47 13.63 19.88
Equiv. Refl.: (5,-10,6), (10,-5,6), (-5,10,6), (-5,-5,6), (-10,5,6)
LiNbO3 (2,6,-16) 12.318 84.03 12.456 12.4 1.294 16.1 16.18 22.83
Equiv. Refl.: (-2,8,-16), (-6,-2,-16), (-8,2,-16)
LiNbO3 (6,-8,-16) 12.318 84.03 12.455 12.4 1.294 16.1 16.18 22.83
Equiv. Refl.: (8,-6,-16)
LiNbO3  (5,5,-6) 12.337 84.97 12.377 133 1.091 14.47 13.63 19.88
Equiv. Refl.: (5,-10,-6), (10,-5,-6), (-5,10,-6), (-5,-5,-6), (-10,5,-6)
LiNbO3 (2,-8,16) 12.318 84.03 11.913 12.4 1.294 16.1 16.18 22.83
Equiv. Refl.: (6,2,16), (8,-2,16), (-2,-6,16), (-6,8,16), (-8,6,16)
LiNbO3 (3,6,12) 12.272 82.26 10.51 10.4 1.684 17.54 21.05 27.4
Equiv. Refl.: (6,-9,12), (9,-6,12), (-3,9,12), (-6,-3,12), (-9,3,12)
LiNbO3 (3,-9,-12) 12.272 82.26 10.313 10.4 1.684 17.54 21.05 27.4
Equiv. Refl.: (6,3,-12), (9,-3,-12), (-3,-6,-12), (-6,9,-12), (-9,6,-12)
LiNbO3 (2,-9,-10) 12.229 80.88 9.454 9.1 1.987 18.12 24.84 30.75
Equiv. Refl.: (7,2,-10), (9,-2,-10), (-2,-7,-10), (-7,9,-10), (-9,7,-10)
LiNbO3 (3,-9,12) 12.272 82.26 9.12 9.3 1.684 15.7 21.05 26.26
Equiv. Refl.: (6,3,12), (9,-3,12), (-3,-6,12), (-6,9,12), (-9,6,12)
LiNbO3 (2,-6,-22) 12.285 82.71 9.102 9.5 1.584 15.01 19.8 24.84
Equiv. Refl.: (4,2,-22), (6,-2,-22), (-2,-4,-22), (-4,6,-22), (-6,4,-22)
LiNbO3 (2,4,22) 12.285 82.71 9.074 9.5 1.584 15.01 19.8 24.84
Equiv. Refl.: (4,-6,22), (6,-4,22), (-2,6,22), (-4,-2,22), (-6,2,22)
LiNbO3 (-3,9,-12) 12.272 82.26 8.976 9.3 1.684 15.7 21.05 26.26
Equiv. Refl.: (-9,3,-12)
LiNbO3 (3,6,-12) 12.272 82.26 8.975 9.3 1.684 15.7 21.05 26.26
Equiv. Refl.: (6,-9,-12), (9,-6,-12), (-6,-3,-12)
LiNbO3  (2,7,10) 12.229 80.88 8.891 9.1 1.987 18.12 24.84 30.75

Equiv. Refl.: (7,-9,10), (9,-7,10), (-2,9,10), (-7,-2,10), (-9,2,10)



Ei= 12.385 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 (0,5,22) 12.047 76.58 8.42 7.8 2.956 23.04 36.95 43.55
Equiv. Refl.: (5,-5,22), (-5,0,22)

LiNbO3  (4,6,4) 12.253 81.64 8.406 8.5 1.821 15.55 22.76 27.57
Equiv. Refl.: (6,-10,4), (10,-6,4), (-4,10,4), (-6,-4,4), (-10,4,4)

LiNbO3 (4,-10,-4) 12.253 81.64 8.373 8.5 1.821 15.55 22.76 27.57
Equiv. Refl.: (6,4,-4), (10,-4,-4), (-4,-6,-4), (-6,10,-4), (-10,6,-4)

LiNbO3  (4,6,-2) 12.155 78.94 8.092 7.7 2.421 18.7 30.26 35.58
Equiv. Refl.: (6,-10,-2), (10,-6,-2), (-4,10,-2), (-6,-4,-2), (-10,4,-2)

LiNbO3 (0,-5,-22) 12.047 76.58 8.071 7.8 2.956 23.04 36.95 43.55
Equiv. Refl.: (5,0,-22), (-5,5,-22)

LiNbO3 (2,-3,26) 12.195 79.94 7.928 7.8 2.196 17.22 27.45 3241
Equiv. Refl.: (3,-2,26)

LiNbO3 (1,2,26) 12.195 79.94 7.927 7.8 2.196 17.22 27.45 32.41
Equiv. Refl.: (-1,3,26), (-2,-1,26), (-3,1,26)

LiNbO3 (1,-3,-26) 12.195 79.94 7.914 7.8 2.196 17.22 27.45 3241
Equiv. Refl.: (2,1,-26), (3,-1,-26), (-1,-2,-26), (-2,3,-26), (-3,2,-26)

LiNbO3 (4,-10,2) 12.155 78.94 7.859 7.7 2421 18.7 30.26 35.58
Equiv. Refl.: (6,4,2), (10,-4,2), (-4,-6,2), (-6,10,2), (-10,6,2)

LiNbO3  (5,5,0) 12.042 76.48 7.721 7.4 2.977 21.96 37.21 43.21
Equiv. Refl.: (5,-10,0), (10,-5,0), (-5,10,0), (-5,-5,0), (-10,5,0)

Sapph (0,8,4) 12.186 79.71 6.959 5.8 2.248 12.97 28.1 30.95
Equiv. Refl.: (0,-8,-4), (8,0,-4), (8,-8,4), (-8,0,4), (-8,8,-4)

Sapph (3,6,0) 11.941 74.61 6.631 5.3 3.409 18 42.61 46.26
Equiv. Refl.: (3,-9,0), (6,3,0), (6,-9,0), (9,-3,0), (9,-6,0), (-3,9,0), (-3,-6,0), (-6,9,0), (-6,-3,0)

(-9,3,0), (-9,6,0)

LiNbO3 (0,-2,26)  11.955 74.85 6.614 6.2 3.353 20.95 41.92 46.86
Equiv. Refl.: (2,0,26), (-2,2,26)

LiNbO3 (0,2,-26)  11.955 74.85 6.578 6.2 3.353 20.95 41.92 46.86
Equiv. Refl.: (2,-2,-26), (-2,0,-26)

LiNbO3 (0,8,-8) 11.685 70.64 6.496 5.8 4.351 25.18 54.38 59.93
Equiv. Refl.: (8,-8,-8), (-8,0,-8)

Sapph  (2,3,-22) 12.38 88.35 6.485 7.7 0.357 2.75 4.46 5.24
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)

LiNbO3 (1,-9,4) 12.014 75.95 6.303 6 3.101 18.72 38.76 43.04
Equiv. Refl.: (8,1,4), (9,-1,4), (-1,-8,4), (-8,9,4), (-9,8,4)

LiNbO3 (3,-8,-16) 12.08 77.26 6.284 6 2.8 16.76 35 38.8
Equiv. Refl.: (5,3,-16), (8,-3,-16), (-3,-5,-16), (-5,8,-16), (-8,5,-16)

LiNbO3 (0,-8,8) 11.685 70.64 6.16 5.8 4.351 25.18 54.38 59.93
Equiv. Refl.: (8,0,8), (-8,8,8)

LiNbO3  (1,8,-4) 12.014 75.95 6.086 6 3.101 18.72 38.76 43.04
Equiv. Refl.: (8,-9,-4), (9,-8,-4), (-1,9,-4), (-8,-1,-4), (-9,1,-4)

LiNbO3 (1,8,2) 11.914 74.15 5.923 5.7 3.517 19.9 43.96 48.26
Equiv. Refl.: (8,-9,2), (9,-8,2), (-1,9,2), (-8,-1,2), (-9,1,2)

LiNbO3 (2,-4,24) 11.764 7177 5.874 55 4.078 22.44 50.98 55.7
Equiv. Refl.: (4,-2,24)

LiNbO3 (2,2,24) 11.764 71.77 5.873 5.5 4.078 22.44 50.98 55.7
Equiv. Refl.: (-2,4,24), (-2,-2,24), (-4,2,24)

LiNbO3 (2,2,-24) 11.764 7177 5.862 55 4.078 22.44 50.98 55.7

Equiv. Refl.:

(2,-4,-24), (4,-2,-24), (-2,4,-24), (-2,-2,-24), (-4,2,-24)



Ei= 12.385 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,-2) 11.914 74.15 5.845 5.7 3.517 19.9 43.96 48.26
Equiv. Refl.: (8,1,-2), (9,-1,-2), (-1,-8,-2), (-8,9,-2), (-9,8,-2)
LiNbO3 (0,-7,16) 12.08 77.26 5.841 5.8 2.8 16.3 35 38.61
Equiv. Refl.: (7,0,16), (-7,7,16)

Quartz  (8,-3,-6) 12.304 83.43 5.801 5 1.426 7.17 17.83 19.22
Equiv. Refl.: (-5,8,-6), (-5,-3,6)

Quartz  (8,-5,6) 12.304 83.43 5.8 5 1.426 7.17 17.83 19.22
Equiv. Refl.: (-3,8,6), (-3,-5,-6)

Quartz  (5,-8,6) 12.304 83.43 5.763 5 1.426 7.17 17.83 19.22

Quartz  (3,-8,-6) 12.304 83.43 5.762 5 1.426 7.17 17.83 19.22
Equiv. Refl.: (5,3,-6), (-8,3,6), (-8,5,-6)

Quartz  (3,5,6) 12.304 83.43 5.761 5 1.426 7.17 17.83 19.22

LiNbO3 (0,8,10) 11.989 75.47 5.726 5.4 3.209 17.38 40.11 43.71
Equiv. Refl.: (8,-8,10), (-8,0,10)

LiNbO3 (2,6,14) 11.821 72.64 5711 5.4 3.872 20.78 48.4 52.67
Equiv. Refl.: (6,-8,14), (8,-6,14), (-2,8,14), (-6,-2,14), (-8,2,14)

LiNbO3 (0,7,-16) 12.08 77.26 5.678 5.8 2.8 16.3 35 38.61
Equiv. Refl.: (7,-7,-16), (-7,0,-16)

LiNbO3 (5,-7,18) 11.84 72.95 5.652 5.4 3.799 20.5 47.49 51.73
Equiv. Refl.: (7,-5,18)

LiNbO3 (2,5,18) 11.84 72.95 5.651 5.4 3.799 20.5 47.49 51.73
Equiv. Refl.: (-2,7,18), (-5,-2,18), (-7,2,18)

LiNbO3 (3,5,16) 12.08 77.26 5.641 6 2.8 16.76 85 38.8
Equiv. Refl.: (5,-8,16), (8,-5,16), (-3,8,16), (-5,-3,16), (-8,3,16)

Sapph  (1,1,24) 11.748 71.54 5.638 45 4.135 18.6 51.68 54.93
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 (2,-7,-18) 11.84 72.95 5.623 5.4 3.799 20.5 47.49 51.73
Equiv. Refl.: (5,2,-18), (7,-2,-18), (-2,-5,-18), (-5,7,-18), (-7,5,-18)

Sapph  (1,5,-19) 12.345 85.4 5.606 5.3 0.997 5.3 12.47 13.55
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)

LiNbO3 (2,-8,-14) 11.821 72.64 5.532 5.4 3.872 20.78 48.4 52.67
Equiv. Refl.: (6,2,-14), (8,-2,-14), (-2,-6,-14), (-6,8,-14), (-8,6,-14)

LiNbO3 (2,-7,18) 11.84 72.95 5.452 5.2 3.799 19.88 47.49 51.49
Equiv. Refl.: (5,2,18), (7,-2,18), (-2,-5,18), (-5,7,18), (-7,5,18)

LiNbO3 (2,5,-18) 11.84 72.95 5.389 5.2 3.799 19.88 47.49 51.49
Equiv. Refl.: (5,-7,-18), (7,-5,-18), (-2,7,-18), (-5,-2,-18), (-7,2,-18)

LiNbO3 (1,-8,12) 11.79 72.17 5.351 51 3.984 20.31 49.8 53.79
Equiv. Refl.: (7,1,12), (8,-1,12), (-1,-7,12), (-7,8,12), (-8,7,12)

LiNbO3 (1,7,-12) 11.79 72.17 5.253 5.1 3.984 20.31 49.8 53.79
Equiv. Refl.: (7,-8,-12), (8,-7,-12), (-1,8,-12), (-7,-1,-12), (-8,1,-12)

LiNbO3 (4,5,-10)  11.745 715 5.133 4.8 4.145 20.01 51.81 55.54
Equiv. Refl.: (5,-9,-10), (9,-5,-10), (-4,9,-10), (-5,-4,-10), (-9,4,-10)

LiNbO3 (0,-8,-10) 11.989 75.47 5.125 5.4 3.209 17.38 40.11 43.71
Equiv. Refl.: (8,0,-10), (-8,8,-10)

LiNbO3 (1,5,20) 11.829 72.77 4.954 4.9 3.842 18.66 48.02 51.52
Equiv. Refl.: (5,-6,20), (6,-5,20), (-1,6,20), (-5,-1,20), (-6,1,20)

LiNbO3 (1,-6,-20) 11.829 72.77 4.93 49 3.842 18.66 48.02 51.52

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



Ei= 12.385 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 (2,-9,8) 11.931 74.43 4.907 4.8 3.451 16.65 43.13 46.23
Equiv. Refl.: (7,2,8), (9,-2,8), (-2,-7,8), (-7,9,8), (-9,7,8)
Sapph  (4,5,-4) 11.904 73.98 4.874 3.9 3.556 13.7 44.45 46.52

Equiv. Refl.: (4,-9.4), (5,4,4), (5,-9,-4), (9,-4,4), (9,-5,-4), (-4,9,-4), (-4,-5,4), (-5,9,4), (-5,-4,-4)
(-9,4,-4), (-9,5,4)

LiNbO3 (4,-9,10)  11.745 715 4,837 4.8 4,145 20.01 51.81 55.54
Equiv. Refl.: (5,4,10), (9,-4,10), (-4,-5,10), (-5,9,10), (-9,5,10)

LiNbO3 (1,7,12) 11.79 72.17 4.761 4.7 3.984 18.55 49.8 53.15
Equiv. Refl.: (7,-8,12), (8,-7,12), (-1,8,12), (-7,-1,12), (-8,1,12)

LiNbO3 (1,-8,-12) 11.79 72.17 4.684 4.7 3.984 18.55 49.8 53.15
Equiv. Refl.: (7,1,-12), (8,-1,-12), (-1,-7,-12), (-7,8,-12), (-8,7,-12)

LiNbO3 (2,7,-8) 11.931 74.43 4.627 4.8 3.451 16.65 43.13 46.23
Equiv. Refl.: (7,-9,-8), (9,-7,-8), (-2,9,-8), (-7,-2,-8), (-9,2,-8)

LiNbO3 (0,1,26) 11.709 70.99 4576 45 4.267 19.05 53.34 56.64
Equiv. Refl.: (1,-1,26), (-1,0,26)

LiNbO3 (0,-1,-26) 11.709 70.99 4,517 45 4.267 19.05 53.34 56.64
Equiv. Refl.: (1,0,-26), (-1,1,-26)

Quartz  (-3,0,10) 12.275 82.35 4.003 3.5 1.663 5.79 20.79 21.58

Quartz  (0,3,10) 12.275 82.35 4.002 3.5 1.663 5.79 20.79 21.58
Equiv. Refl.: (0,-3,-10), (3,0,-10), (3,-3,10), (-3,3,-10)

Sapph (1,7,6) 11.714 71.05 3.812 3.1 4.253 13 53.16 54.73

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)
Sapph  (1,421) 12.165 79.19 3574 3.1 2.365 7.43 29.56 30.48
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)

Sapph  (0,5,-20)  12.153 78.9 3.493 3.3 2.429 7.99 30.37 314
Equiv. Refl.: (0,-5,20), (5,0,20), (5,-5,-20), (-5,0,-20), (-5,5,20)

Quartz  (5,1,-8) 12.248 81.46 3.468 3 1.859 5.65 23.24 23.91
Equiv. Refl.: (5,-6,8)

Quartz (-6,5,-8)  12.248 81.46 3.466 3 1.859 5.65 23.24 23.91

Quartz  (1,5,8) 12.248 81.46 3.465 3 1.859 5.65 23.24 23.91
Equiv. Refl.: (-6,1,8)

Quartz (1,-6,-8)  12.248 81.46 3.464 3 1.859 5.65 23.24 23.91

Quartz (-5,6,-8)  12.248 81.46 3.462 8 1.859 5.65 23.24 23.91
Equiv. Refl.: (-5,-1,8)

Quartz  (6,-5,8) 12.248 81.46 3.46 3 1.859 5.65 23.24 2391

Quartz (6,-1,-8)  12.248 81.46 3.459 3 1.859 5.65 23.24 23.91

Quartz (-1,-5,-8)  12.248 81.46 3.458 3 1.859 5.65 23.24 2391

Quartz  (-1,6,8) 12.248 81.46 3.457 3 1.859 5.65 23.24 23.91

Sapph  (4,5,-7) 12.216 80.51 3.413 3 2.069 6.18 25.87 26.59

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  (5,2,-7) 12.135 78.47 3.338 2.7 2.527 6.81 31.59 32.32
Equiv. Refl.: (5,-7,7)

Quartz  (2,5,7) 12.135 78.47 3.337 2.7 2.527 6.8 31.59 32.32

Quartz (2,-7,-7)  12.135 78.47 3.336 2.7 2.527 6.8 31.59 32.32

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



Ei= 12.385 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 (-5,7,-7)  12.135 78.47 3.207 2.7 2.527 6.81 31.59 32.32
Equiv. Refl.: (-5,-2,7)

Quartz (-2,-5,-7)  12.135 78.47 3.206 2.7 2.527 6.8 31.59 32.32

Quartz (7,-2,-7)  12.135 78.47 3.205 2.7 2.527 6.8 31.59 3231
Equiv. Refl.: (7,-5,7), (-2,7,7)

Quartz  (-4,-5,4) 12.27 82.17 3.158 2.7 1.703 4.68 21.29 21.8
Equiv. Refl.: (-5,9,4), (-5,-4,-4)

Quartz  (9,-4,4) 12.27 82.17 3.157 2.7 1.703 4.68 21.29 21.8
Equiv. Refl.: (9,-5,-4), (-4,9,-4)

Quartz  (4,5,-4) 12.27 82.17 3.138 2.7 1.703 4.68 21.29 21.8
Equiv. Refl.: (5,4,4), (5,-9,-4)

Quartz  (4,-9,4) 12.27 82.17 3.137 2.7 1.703 4.68 21.29 21.8
Equiv. Refl.: (-9,4,-4), (-9,5,4)

Sapph  (2,7,1) 12.323 84.29 2771 3.1 1.239 3.8 15.49 15.95
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 (1,6,-14)  11.915 74.17 2.585 24 3.512 8.54 43.9 44.72
Equiv. Refl.: (1,-7,14), (6,1,14), (6,-7,-14), (7,-1,14), (7,-6,-14), (-1,7,-14), (-1,-6,14), (-6,7,14), (-6,-1,-14)
(-7,1,-14), (-7,6,14)

Sapph (2,6,-10)  11.852 73.13 2.344 2.2 3.756 8.29 46.95 47.67
Equiv. Refl.: (2,-8,10), (6,2,10), (6,-8,-10), (8,-2,10), (8,-6,-10), (-2,8,-10), (-2,-6,10), (-6,8,10), (-6,-2,-10)
(-8,2,-10), (-8,6,10)

Quartz  (0,7,-5) 11.701 70.87 2.338 2 4.297 8.67 53.71 54.41
Equiv. Refl.: (0,-7,5)

Quartz  (7,0,5) 11.701 70.87 2.337 2 4.297 8.67 53.71 54.41
Equiv. Refl.: (7,-7,-5), (-7,0,-5), (-7,7,5)

Sapph  (2,6,11) 12.052 76.69 2.311 2.2 2931 6.56 36.63 37.21
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  (2,7,-2) 12.351 85.76 2.295 3.1 0.917 2.81 11.47 11.81
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  (5,3,6) 12.304 83.43 2.018 2.3 1.426 3.33 17.83 18.13
Equiv. Refl.: (5,-8,-6), (-8,3,-6), (-8,5,6)

Quartz  (3,5,-6) 12.304 83.43 2.017 2.3 1.426 3.33 17.83 18.13
Equiv. Refl.: (3,-8,6)

Quartz  (4,5,4) 12.27 82.17 2 2.3 1.703 3.9 21.29 21.64
Equiv. Refl.: (4,-9,-4), (-9,4,4), (-9,5,-4)

Quartz  (5,4,-4) 12.27 82.17 1.999 2.3 1.703 3.9 21.29 21.64
Equiv. Refl.: (5,-9,4)

Quartz  (9,-4,-4) 12.27 82.17 1.985 2.3 1.703 3.9 21.29 21.64
Equiv. Refl.: (9,-5,4), (-4,9,4), (-4,-5,-4)

Quartz  (-5,9,-4) 12.27 82.17 1.984 2.3 1.703 3.9 21.29 21.64
Equiv. Refl.: (-5,-4,4)

Quartz  (-5,8,6) 12.304 83.43 1.926 2.3 1.426 3.33 17.83 18.13
Equiv. Refl.: (-5,-3,-6)

Quartz  (8,-3,6) 12.304 83.43 1.925 2.3 1.426 3.33 17.83 18.13
Equiv. Refl.: (8,-5,-6), (-3,8,-6), (-3,-5,6)

Quartz (-2,9,-2) 12.145 78.69 191 2.1 2.477 5.13 30.96 31.38

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



Ei= 12.385 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  (9,-2,2) 12.145 78.69 1.909 2.1 2477 5.12 30.96 31.38
Equiv. Refl.: (9,-7,-2)
Sapph (3,6,6) 12.28 82.52 1.873 2.3 1.626 3.74 20.33 20.67

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  (455)  11.99 75.49 1.86 2.1 3.206 6.61 40.08 40.62
Equiv. Refl.: (4,-9,-5), (5,4,-5), (5,-9,5), (9,-4,-5), (9,-5.5), (-4,9,5), (-4,-5,-5), (-5.9,-5), (-5,-4,5)
(-9,4,5), (-9,5,-5)

Quartz (27,-2)  12.145 78.69 1.851 2.1 2.477 5.13 30.96 31.38
Equiv. Refl.: (2,-9,2), (7,2,2), (7,-9,-2), (-9,2,-2), (-9,7,2)
LiNbO3 (1,1,27) 12312 83.76 1.788 35 1.354 478 16.93 17.59

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)

Sapph  (179)  12.143 78.66 1.734 2 2.483 4.99 31.04 31.44
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  (4,3,7) 11.959 74.92 1.708 1.8 3.336 6.06 41.7 42.14
Equiv. Refl.: (4,-7,-7)

Quartz  (3,4,-7) 11.959 74.92 1.707 1.8 3.336 6.06 41.7 42.14
Equiv. Refl.: (3,-7,7), (-7,3,-7), (-7,4,7)

Quartz  (2,7,1) 11.981 75.32 1.67 1.8 3.243 5.76 40.54 40.95
Equiv. Refl.: (2,-9,-1), (7,2,-1), (7,-9,1), (-9,2,1), (-9,7,-1)

Quartz  (-4,7,7) 11.959 74.92 1.656 1.8 3.336 6.06 41.7 42.14
Equiv. Refl.: (-4,-3,-7)

Quartz  (7,-3,7) 11.959 74.92 1.655 1.8 3.336 6.06 41.7 42.14
Equiv. Refl.: (7,-4,-7), (-3,7,-7), (-3,-4,7)

Quartz (9,-2,-1)  11.981 75.32 1.601 1.8 3.243 5.76 40.54 40.95
Equiv. Refl.: (9,-7,1), (-2,9,1), (-2,-7,-1), (-7,9,-1), (-7,-2,1)

Sapph  (4,5,-1) 11.76 71.71 1.569 1.7 4.093 7.09 51.16 51.65

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)

Sapph  (0,4,-22)  12.103 77.74 1.524 1.8 2.691 48 33.64 33.98
Equiv. Refl.: (0,-4,22), (4.0,22), (4,-4,-22), (-4,0,-22), (-4,4,22)
Sapph  (458)  12.355 85.99 1.504 23 0.867 1.98 10.84 11.02

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  (1,2,-10) 12.101 7.7 1.49 1.7 2.701 4.49 33.76 34.06
Equiv. Refl.: (-3,1,-10), (-3,2,10)

Quartz (1,-3,10) 12.101 77.7 1.489 1.7 2.701 4.49 33.76 34.06
Equiv. Refl.: (2,1,10), (2,-3,-10)

Quartz (3,-2,-10) 12.101 77.7 1.464 1.7 2.701 4.49 33.76 34.06
Equiv. Refl.: (-1,-2,10)

Quartz (3,-1,10) 12.101 77.7 1.463 1.7 2.701 4.49 33.76 34.06
Equiv. Refl.: (-1,3,-10), (-2,3,10), (-2,-1,-10)

Sapph  (2,5,15)  11.812 72.5 1.451 1.6 3.904 6.35 48.8 49.21

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)



Ei= 12.385 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  (0,8,-1) 11.712 71.03 1.424 15 4.258 6.52 53.22 53.62
Equiv. Refl.: (0,-8,1), (8,0,1), (8,-8,-1), (-8,0,-1), (-8,8,1)

Quartz  (1,4,9) 12.294 83.06 1.379 1.7 1.508 2.6 18.85 19.03
Equiv. Refl.: (1,-5,-9), (4,1,-9)

Quartz  (4,-5,9) 12.294 83.06 1.378 1.7 1.508 2.6 18.85 19.03
Equiv. Refl.: (-5,1,9), (-5,4,-9)

LiNbO3  (4,6,-5) 12.326 84.43 1.375 3.2 1.208 3.81 15.1 15.58
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 (2,6,5) 11.97 75.12 1.363 15 3.29 4.92 41.13 41.42
Equiv. Refl.: (2,-8,-5)

Quartz  (6,2,-5) 11.97 75.12 1.362 15 3.29 491 41.13 41.42
Equiv. Refl.: (6,-8,5), (-8,2,5), (-8,6,-5)

Quartz (-1,-4,-9) 12.294 83.06 1.357 1.7 1.508 2.6 18.85 19.03

Quartz  (5-1,-9) 12.294 83.06 1.356 1.7 1.508 2.6 18.85 19.03
Equiv. Refl.: (5,-4,9), (-1,5,9), (-4,5,-9), (-4,-1,9)

Sapph  (3,5,13) 12.223 80.72 1.335 1.7 2.023 3.42 25.29 25.52
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)

Quartz  (-2,8,5) 11.97 75.12 1.323 15 3.29 4.92 41.13 41.42
Equiv. Refl.: (-2,-6,-5)

Quartz  (8,-2,-5) 11.97 75.12 1.322 1.5 3.29 491 41.13 41.42
Equiv. Refl.: (8,-6,5), (-6,8,-5), (-6,-2,5)

Sapph  (1,5,17) 11.662 70.32 1.308 15 4.429 6.5 55.36 55.74
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)

Quartz (-8,4,-6)  12.217 80.56 1.296 1.5 2.06 3.17 25.75 25.95

Quartz  (4,4,6) 12.217 80.56 1.295 15 2.06 3.16 25.75 25.95
Equiv. Refl.: (4,4,-6), (4,-8,6), (4,-8,-6), (-8,4,6)

Quartz  (8,-4,6) 12.217 80.56 1.258 1.5 2.06 3.17 25.75 25.95
Equiv. Refl.: (8,-4,-6)

Quartz  (-4,8,6) 12.217 80.56 1.257 15 2.06 3.16 25.75 25.95
Equiv. Refl.: (-4,8,-6), (-4,-4,6), (-4,-4,-6)

Sapph  (2,4,19) 12.067 76.99 1.248 1.5 2.862 4.29 35.78 36.04
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,-9) 12.12 78.13 1.242 1.4 2.603 3.76 32.53 32.75
Equiv. Refl.: (5,-3,9), (-5,2,9), (-5,3,-9)

Quartz  (2,-5,-9) 12.12 78.13 1.241 1.4 2.603 3.76 32.53 32.75
Equiv. Refl.: (3,2,-9), (3,-5,9), (-3,5,-9), (-3,-2,9)

Quartz  (2,3,9) 12.12 78.13 1.24 1.4 2.603 3.76 32.53 32.75
Equiv. Refl.: (-2,5,9), (-2,-3,-9)

Quartz  (4,0,9) 11.855 73.17 1.21 1.3 3.746 5.04 46.82 47.09

Quartz (4,-4,-9)  11.855 73.17 1.209 1.3 3.746 5.04 46.82 47.09
Equiv. Refl.: (-4,0,-9), (-4,4,9)

Quartz  (0,4,-9) 11.855 73.17 1.208 1.3 3.746 5.03 46.82 47.09
Equiv. Refl.: (0,-4,9)

Quartz  (0,6,7) 11.87 73.41 1.205 1.3 3.689 4.96 46.11 46.38
Equiv. Refl.: (0,-6,-7)

Quartz  (6,0,-7) 11.87 73.41 1.204 1.3 3.689 4.95 46.11 46.38

Equiv. Refl.: (6,-6,7), (-6,0,7), (-6,6,-7)



Ei= 12.385 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  (6,3,-2) 11.79 72.16 1.194 1.3 3.985 5.26 49.81 50.09
Equiv. Refl.: (6,-9,2), (-9,3,2), (-9,6,-2)

Quartz  (3,6,2) 11.79 72.16 1.193 1.3 3.985 5.26 49.81 50.09
Equiv. Refl.: (3,-9,-2)

Quartz  (9,-3,-2) 11.79 72.16 1.191 1.3 3.985 5.26 49.81 50.09
Equiv. Refl.: (9,-6,2), (-3,9,2), (-3,-6,-2), (-6,9,-2), (-6,-3,2)

Quartz  (9,-3,2) 11.79 72.16 1.188 1.3 3.985 5.23 49.81 50.08
Equiv. Refl.: (9,-6,-2), (-3,9,-2), (-3,-6,2), (-6,9,2), (-6,-3,-2)

Quartz  (3,6,-2) 11.79 72.16 1.18 1.3 3.985 5.23 49.81 50.08
Equiv. Refl.: (3,-9,2), (6,3,2), (6,-9,-2), (-9,3,-2), (-9,6,2)

Quartz (3,-1,-10) 12.101 77.7 1.161 1.3 2.701 3.62 33.76 33.95
Equiv. Refl.: (3,-2,10)

Quartz  (2,3,-9) 12.12 78.13 1.16 1.4 2.603 3.54 32.53 32.72
Equiv. Refl.: (-2,3,-10), (-2,-1,10)

Quartz  (2,-5,9) 12.12 78.13 1.159 1.4 2.603 3.54 32.53 32.72
Equiv. Refl.: (3,2,9), (3,-5,-9), (-1,3,10), (-1,-2,-10)

Quartz  (-5,2,-9) 12.12 78.13 1.157 1.4 2.603 3.53 32.53 32.72
Equiv. Refl.: (-5,3,9)

Quartz  (-2,5,-9) 12.12 78.13 1.15 1.4 2.603 3.54 32.53 32.72
Equiv. Refl.: (-2,-3,9)

Quartz  (-3,5,9) 12.12 78.13 1.149 1.4 2.603 3.54 32.53 32.72
Equiv. Refl.: (-3,-2,-9)

Quartz  (5,-2,9) 12.12 78.13 1.147 1.4 2.603 3.53 32.53 32.72
Equiv. Refl.: (5,-3,-9)

Quartz  (1,-8,4) 11.918 74.22 1.144 1.3 3.499 4.45 43.74 43.96
Equiv. Refl.: (-8,1,-4)

Quartz  (1,7,-4) 11.918 74.22 1.143 1.3 3.499 4.45 43.74 43.96
Equiv. Refl.: (7,1,4), (7,-8,-4), (-8,7,4)

Quartz  (-3,1,10) 12.101 77.7 1.125 1.3 2.701 3.62 33.76 33.95
Equiv. Refl.: (-3,2,-10)

Quartz (2,1,-10) 12.101 77.7 1.124 1.3 2.701 3.62 33.76 33.95
Equiv. Refl.: (2,-3,10)

Quartz  (1,2,10) 12.101 77.7 1.123 1.3 2.701 3.62 33.76 33.95
Equiv. Refl.: (1,-3,-10)

Quartz  (8,-1,4) 11.918 74.22 1.101 1.3 3.499 4.45 43.74 43.96
Equiv. Refl.: (8,-7,-4), (-1,8,-4), (-1,-7,4), (-7,8,4), (-7,-1,-4)

Quartz  (9,-3,3) 12.066 76.96 1.058 1.2 2.869 3.53 35.86 36.03
Equiv. Refl.: (9,-6,-3), (-3,9,-3), (-3,-6,3), (-6,9,3), (-6,-3,-3)

Quartz  (3,6,-3) 12.066 76.96 1.025 1.2 2.869 3.53 35.86 36.03
Equiv. Refl.: (3,-9,3), (6,3,3), (6,-9,-3), (-9,3,-3), (-9,6,3)

Quartz  (0,4,9) 11.855 73.17 0.978 11 3.746 4.2 46.82 47.01
Equiv. Refl.: (0,-4,-9)

Quartz  (4,0,-9) 11.855 73.17 0.976 1.1 3.746 4.2 46.82 47.01
Equiv. Refl.: (4,-4,9), (-4,0,9), (-4,4,-9)

Quartz  (2,7,-1) 11.981 75.32 0.96 1.1 3.243 3.65 40.54 40.71
Equiv. Refl.: (2,-9,1), (7,2,1), (7,-9,-1), (-9,2,-1), (-9,7,1)

Quartz  (-1,7,-6) 11.775 71.94 0.952 11 4.039 4.29 50.49 50.67
Equiv. Refl.: (-1,-6,6), (-6,7,6), (-6,-1,-6)

Quartz  (7,-1,6) 11.775 71.94 0.951 11 4.039 4.29 50.49 50.67

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



Ei= 12.385 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  (9,-2,1) 11.981 75.32 0.95 11 3.243 3.64 40.54 40.71
Equiv. Refl.: (9,-7,-1), (-2,9,-1), (-2,-7,1), (-7,9,1), (-7,-2,-1)

Quartz  (9,-3,-3)  12.066 76.96 0.902 11 2.869 3.04 35.86 35.99
Equiv. Refl.: (9,-6,3), (-3,-6,-3), (-6,9,-3), (-6,-3,3)

Quartz  (1,6,-6) 11.775 71.94 0.901 1.1 4.039 4.29 50.49 50.67
Equiv. Refl.: (1,-7,6), (6,1,6), (6,-7,-6), (-3,9,3)

Quartz  (-7,1,-6)  11.775 71.94 0.9 11 4.039 4.29 50.49 50.67
Equiv. Refl.: (-7,6,6)

Quartz  (3,3,8) 11.896 73.85 0.895 1 3.587 3.67 44.84 44.99
Equiv. Refl.: (3,-6,-8)

Quartz  (3,3,-8) 11.896 73.85 0.894 1 3.587 3.67 44.84 44.99
Equiv. Refl.: (3,-6,8), (-6,3,8), (-6,3,-8)

Quartz  (1,6,6) 11.775 71.94 0.875 1 4.039 3.97 50.49 50.64
Equiv. Refl.: (1,-7,-6), (-7,1,6), (-7,6,-6)

Quartz  (6,1,-6) 11.775 71.94 0.874 1 4.039 3.96 50.49 50.64
Equiv. Refl.: (6,-7,6)

LiNbO3 (3,7,-1) 12.367 86.91 0.873 3.2 0.668 2.14 8.35 8.62
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  (2,5,-7) 12.135 78.47 0.848 11 2.527 2.69 31.59 31.71
Equiv. Refl.: (2,-7,7), (5,2,7), (5,-7,-7), (-7,5,7)

Quartz (-7,2,-7)  12.135 78.47 0.847 11 2.527 2.69 31.59 31.71

Quartz  (-2,7,-7)  12.135 78.47 0.844 11 2.527 2.69 31.59 31.71
Equiv. Refl.: (-2,-5,7), (-3,6,8), (-3,-3,-8), (-5,7,7), (-5,-2,-7)

Quartz  (6,-3,8) 11.896 73.85 0.843 1 3.587 3.67 44.84 44.99
Equiv. Refl.: (6,-3,-8), (7,-2,7), (7,-5,-7), (-3,6,-8), (-3,-3,8)

Quartz  (0,8,2) 11.879 73.57 0.837 1 3.651 3.61 45.64 45.78
Equiv. Refl.: (0,-8,-2), (8,0,-2), (8,-8,2), (-8,0,2), (-8,8,-2)

Quartz  (3,6,3) 12.066 76.96 0.83 11 2.869 3.03 35.86 35.99
Equiv. Refl.: (3,-9,-3), (6,3,-3), (6,-9,3), (-9,3,3), (-9,6,-3)

Quartz  (1,7,4) 11.918 74.22 0.819 1 3.499 3.37 43.74 43.87
Equiv. Refl.: (1,-8,-4), (7,1,-4), (7,-8,4)

Quartz  (-8,1,4) 11.918 74.22 0.818 1 3.499 3.37 43.74 43.87
Equiv. Refl.: (-8,7,-4)

Quartz  (7,-1,-6)  11.775 71.94 0.813 1 4.039 3.96 50.49 50.64
Equiv. Refl.: (7,-6,6), (-1,7,6), (-1,-6,-6), (-6,7,-6), (-6,-1,6)

Quartz (7,-3,-7)  11.959 74.92 0.791 0.9 3.336 3.16 41.7 41.82
Equiv. Refl.: (7,-4,7), (-3,7,7), (-3,-4,-7), (-4,7,-7), (-4,-3,7)

Quartz  (-1,8,4) 11.918 74.22 0.789 1 3.499 3.37 43.74 43.87
Equiv. Refl.: (-1,-7,-4), (-7,8,-4), (-7,-1,4)

Quartz (8,-1,-4)  11.918 74.22 0.788 1 3.499 3.37 43.74 43.87
Equiv. Refl.: (8,-7,4)

LiNbO3 (1,6,-17) 11.871 73.44 0.774 15 3.682 5.44 46.03 46.35
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), (3,5,-11), (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  (3,4,7) 11.959 74.92 0.766 0.9 3.336 3.16 41.7 41.82
Equiv. Refl.: (3,-7,-7), (4,3,-7), (4,-7,7), (-7,3,7)

Quartz  (2,4,-8) 11.985 75.4 0.765 0.9 3.226 2.94 40.33 40.44
Equiv. Refl.: (-7,4,-7)



Ei= 12.385 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  (2,-6,8) 11.985 75.4 0.764 0.9 3.226 2.94 40.33 40.44
Equiv. Refl.: (4,2,8), (4,-6,-8), (-6,2,-8), (-6,4,8)

Quartz  (0,8,0) 11.656 70.24 0.744 0.9 4.449 3.89 55.61 55.74
Equiv. Refl.: (0,-8,0), (8,0,0), (8,-8,0), (-8,0,0), (-8,8,0)

Quartz  (0,5,-8) 11.716 71.09 0.719 0.9 4.244 3.62 53.05 53.17
Equiv. Refl.: (0,-5,8), (5,0,8), (5,-5,-8), (-5,0,-8), (-5,5,8)

LiNbO3  (4,6,1) 12.13 78.36 0.713 1.6 2.552 4.07 31.9 32.15
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 (-2,-4,8)  11.985 75.4 0.712 0.9 3.226 2.94 40.33 40.44

Quartz  (6,-2,8) 11.985 75.4 0.711 0.9 3.226 2.94 40.33 40.44
Equiv. Refl.: (6,-4,-8), (-2,6,-8), (-4,6,8), (-4,-2,-8)

Sapph  (0,3,24) 12.312 83.78 0.691 11 1.35 1.55 16.88 16.95
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)

Quartz (2,-9,-2)  12.145 78.69 0.683 0.9 2.477 2.22 30.96 31.04
Equiv. Refl.: (7,2,-2), (7,-9,2)

Quartz  (2,7,2) 12.145 78.69 0.682 0.9 2477 2.22 30.96 31.04
Equiv. Refl.: (-9,2,2), (-9,7,-2)

Quartz (9,-2,-2)  12.145 78.69 0.667 0.9 2477 2.22 30.96 31.04
Equiv. Refl.: (9,-7,2), (-2,9,2), (-2,-7,-2), (-7,9,-2), (-7,-2,2)

LiNbO3  (2,7,7) 11.804 72.38 0.664 1.3 3.933 5.17 49.16 49.43
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)

LiNbO3 (4,5,-13) 12.318 84.04 0.643 2 1.293 2.59 16.16 16.36
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)

Quartz  (8,0,3) 12.153 78.9 0.641 0.9 2.43 211 30.38 30.45
Equiv. Refl.: (8,-8,-3), (-8,0,-3), (-8,8,3)

Quartz  (0,8,-3) 12.153 78.9 0.64 0.9 2.43 211 30.38 30.45
Equiv. Refl.: (0,-8,3)

Sapph  (1,3,-23) 12.245 81.37 0.618 1 1.88 1.84 235 23.57
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), (0,6,-7), (0,-6,7), (6,0,7), (6,-6,-7), (-6,0,-7), (-6,6,7)

Quartz  (4,5,3) 11.888 73.72 0.575 0.7 3.617 2.63 45.22 45.29
Equiv. Refl.: (4,-9,-3), (5,4,-3), (5,-9,3), (-9,4,3), (-9,5,-3)

LiNbO3 (1,3,25) 12.252 81.6 0.573 1.6 1.829 2.95 22.86 23.05
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)

Quartz (9,-4,-3)  11.888 73.72 0.561 0.7 3.617 2.63 45.22 45.29
Equiv. Refl.: (9,-5,3), (-4,9,3), (-4,-5,-3), (-5,9,-3), (-5,-4,3)

Quartz  (2,4,8) 11.985 75.4 0.557 0.7 3.226 2.34 40.33 40.4
Equiv. Refl.: (2,-6,-8), (4,2,-8), (4,-6,8), (-6,2,8), (-6,4,-8)

Quartz  (3,5,5) 11.701 70.87 0.553 0.7 4.297 2.95 53.71 53.79
Equiv. Refl.: (3,-8,-5), (-8,3,5), (-8,5,-5)

Quartz  (5,3,-5) 11.701 70.87 0.552 0.7 4.297 2.95 53.71 53.79
Equiv. Refl.: (5,-8,5)

Quartz (8,-3,-5)  11.701 70.87 0.543 0.7 4.297 2.95 53.71 53.79

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



Ei= 12.385 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 (6,-2,-8)  11.985 75.4 0.542 0.7 3.226 2.34 40.33 40.4
Equiv. Refl.: (-2,6,8), (-2,-4,-8), (-4,-2,8)

Quartz  (6,-4,8) 11.985 75.4 0.541 0.7 3.226 2.34 40.33 40.4
Equiv. Refl.: (-4,6,-8)

Sapph  (1,2,23) 11.677 70.53 0.54 0.7 4.378 3.15 54.72 54.81
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)

Sapph  (1,3,22) 11.819 72.61 0.52 0.7 3.88 2.78 48.5 48.58
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  (1,6,13) 11.654 70.22 0.466 0.6 4.454 2.86 55.68 55.75
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  (1,1,10) 11.745 71.49 0.46 0.6 4.146 2.44 51.82 51.88
Equiv. Refl.: (1,1,-10), (1,-2,10), (1,-2,-10), (-5,-4,-3)

Quartz  (9,-4,3) 11.888 73.72 0.459 0.6 3.617 2.2 45.22 45.27
Equiv. Refl.: (9,-5,-3), (-2,1,10), (-2,1,-10), (-4,9,-3), (-4,-5,3), (-5,9,3)

Quartz  (4,5,-3) 11.888 73.72 0.441 0.6 3.617 2.2 45.22 45.27
Equiv. Refl.: (4,-9,3), (5,4,3), (5,-9,-3), (-9,4,-3), (-9,5,3)

Quartz  (-1,2,10) 11.745 71.49 0.433 0.6 4.146 244 51.82 51.88
Equiv. Refl.: (-1,2,-10)

Quartz (2,-1,10) 11.745 71.49 0.432 0.6 4.146 2.43 51.82 51.88
Equiv. Refl.: (2,-1,-10), (-1,-1,10), (-1,-1,-10)

Sapph (3,4,-16) 11.919 74.23 0.419 0.6 3.497 2.18 43.72 43.77
Equiv. Refl.: (3,-7,16), (4,3,16), (4,-7,-16), (7,-3,16), (7,-4,-16), (-3,7,-16), (-3,-4,16), (-4,7,16), (-4,-3,-16)
(-7,3,-16), (-7,4,16)

Quartz  (8,-2,5) 11.97 75.12 0.382 0.5 3.29 1.73 41.13 41.16
Equiv. Refl.: (8,-6,-5)

Quartz  (-2,8,-5) 11.97 75.12 0.381 0.5 3.29 1.72 41.13 41.16
Equiv. Refl.: (-2,-6,5), (-6,8,5), (-6,-2,-5)

LiNbO3 (3,4,-19)  11.989 75.46 0.359 1 3.211 3.17 40.14 40.27
Equiv. Refl.: (3,-7,19), (4,3,19), (4,-7,-19), (7,-3,19), (7,-4,-19), (-3,7,-19), (-3,-4,19), (-4,7,19), (-4,-3,-19)
(-7,3,-19), (-7,4,19)

Quartz  (0,7,5) 11.701 70.87 0.353 0.5 4.297 211 53.71 53.75
Equiv. Refl.: (0,-7,-5), (7,0,-5), (7,-7,5), (-7,0,5), (-7,7,-5)

Quartz  (-8,2,-5) 11.97 75.12 0.332 0.5 3.29 1.73 41.13 41.16
Equiv. Refl.: (-8,6,5)

Quartz  (2,6,-5) 11.97 75.12 0.331 0.5 3.29 1.72 41.13 41.16
Equiv. Refl.: (2,-8,5), (6,2,5), (6,-8,-5)

LiNbO3 (4,5,11) 11.922 74.29 0.29 0.9 3.485 2.97 43.56 43.66
Equiv. Refl.: (4,-9,-11), (5,4,-11), (5,-9,11), (9,-4,-11), (9,-5,11), (-4,9,11), (-4,-5,-11), (-5,9,-11), (-5,-4,11)
(-9,4,11), (-9,5,-11)

Quartz  (2,0,10) 11.835 72.85 0.225 0.4 3.821 1.4 47.76 47.78
Equiv. Refl.: (-2,0,-10)

Quartz (2,-2,-10) 11.835 72.85 0.224 0.4 3.821 1.4 47.76 47.78
Equiv. Refl.: (-2,2,10)

Quartz (0,2,-10) 11.835 72.85 0.223 0.4 3.821 1.4 47.76 47.78
Equiv. Refl.: (0,-2,10)

Sapph  (3,4,17) 12.23 80.93 0.217 0.5 1.977 0.98 24.71 24.73

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)



Ei= 12.385 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  (0,8,-2) 11.879 73.57 0.214 0.4 3.651 131 45.64 45.66
Equiv. Refl.: (0,-8,2), (8,0,2), (8,-8,-2), (-8,0,-2), (-8,8,2)

Sapph (3,6,3) 12.027 76.18 0.204 0.4 3.046 1.25 38.08 38.1
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)

LiNbO3 (1,2,-25) 11.769 71.86 0.189 0.6 4.059 2.59 50.73 50.8
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)

LiNbO3 (3,5,-17) 12.35 85.71 0.178 1.2 0.929 1.16 11.61 11.67
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)

Quartz (0,2,10) 11.835 72.85 0.161 0.3 3.821 1.13 47.76 47.78
Equiv. Refl.: (0,-2,-10), (8,-3,5), (8,-5,-5), (-3,8,-5), (-3,-5,5), (-5,8,5), (-5,-3,-5)

Quartz  (2,0,-10) 11.835 72.85 0.16 0.3 3.821 112 47.76 47.78
Equiv. Refl.: (-2,0,10)

Quartz  (2,-2,10) 11.835 72.85 0.159 0.3 3.821 112 47.76 47.78
Equiv. Refl.: (-2,2,-10)

LiNbO3  (3,6,9) 11.748 71.54 0.138 0.5 4.135 2.23 51.69 51.73
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  (3,5,-5) 11.701 70.87 0.137 0.3 4.297 1.17 53.71 53.72
Equiv. Refl.: (3,-8,5), (5,3,5), (5,-8,-5), (-8,3,-5), (-8,5,5)

LiNbO3 (1,8,-7) 12.286 82.74 0.084 0.7 1577 1.05 19.71 19.74
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 (2,3,23) 11.938 74.56 0.072 0.4 3.42 144 42.75 42.78
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)

LiNbO3 (1,8,5) 12.089 77.45 0.053 0.4 2.758 1.12 34.47 34.49
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)

Sapph (4,5,2) 11.789 72.15 0.052 0.2 3.989 0.67 49.86 49.87
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)

LiNbO3 (1,8,-1) 11.889 73.73 0.045 0.3 3.616 1.2 45.2 45.21
Equiv. Refl.: (1,-9,1), (8,1,1), (8,-9,-1), (9,-1,1), (9,-8,-1), (-1,9,-1), (-1,-8,1), (-8,9,1), (-8,-1,-1)

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

Sapph  (4,4,12) 11.893 73.79 0.038 0.1 3.599 0.54 44.99 45
Equiv. Refl.: (4,4,-12), (4,-8,12), (4,-8,-12), (8,-4,12), (8,-4,-12), (-4,8,12), (-4,8,-12), (-4,-4,12), (-4,-4,-12)
(-8,4,12), (-8,4,-12)

LiNbO3 (3,3,21) 11.849 73.08 0.024 0.2 3.769 0.92 47.11 47.12
Equiv. Refl.: (3,3,-21), (3,-6,21), (3,-6,-21), (6,-3,21), (6,-3,-21), (-3,6,21), (-3,6,-21), (-3,-3,21), (-3,-3,-21)
(-6,3,21), (-6,3,-21)

LiNbO3 (4,4,15) 11.739 71.41 0.004 0.1 4.166 0.44 52.07 52.07

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)




