Ei= 13.474 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 (3,3,11) 13.457 87.16 8.5763 8.18 0.6688 5.47 8.36 9.99
Equiv. Refl.: (3,7,9), (3,9,7), (3,11,3), (7,3,9), (7,9,3), (9,3,7), (9,7,3), (11,3,3)
Si (0,6,10) 13.311 81.09 45518 3.85 2.1123 8.13 26.4 27.63
Equiv. Refl.: (0,10,6), (6,0,10), (6,6,8), (6,8,6), (6,10,0), (8,6,6), (10,0,6), (10,6,0)
Si (0,8,8) 12.914 73.42 2.9342 2.32 4.0109 9.31 50.14 50.99
Equiv. Refl.: (8,0,8), (8,8,0)
Ge (0,0,12) 13.149 77.4 2.7615 5.95 3.0125 17.93 37.66 41.71
Equiv. Refl.: (0,12,0), (4,8,8), (8,4,8), (8,8,4), (12,0,0)
Ge (0,6,10) 12.779 71.52 2.1614 4.5 4.5043 20.26 56.3 59.84
Equiv. Refl.: (0,10,6), (6,0,10), (6,6,8), (6,8,6), (6,10,0), (8,6,6), (10,0,6), (10,6,0)
Ge (1,5,11) 13.286 80.41 1.8516 5.33 2.277 12.13 28.46 30.94
Equiv. Refl.: (1,11,5), (5,1,11), (5,11,1), (7,7,7), (11,1,5), (11,5,1)
Si (1,3,11) 13.064 75.84 1.6618 1.84 3.4002 6.25 42.5 42.96
Equiv. Refl.: (1,7,9), (1,9,7), (1,11,3), (3,1,11), (3,11,2), (5,5,9), (5,9,5), (7,1,9), (7,9,1)
(9,1,7), (9,5,5), (9,7,1), (11,1,3), (11,3,1)
Ge (3,3,11) 12.919 73.5 1.2477 3.43 3.9915 13.67 49.89 51.73
Equiv. Refl.: (3,7,9), (3,9,7), (3,11,3), (7,3,9), (7,9,3), (9,3,7), (9,7,3), (11,3,3)
LiNbO3 (2,7,16) 13.444 86.16 15.047 14.9 0.905 13.48 11.31 17.6
Equiv. Refl.: (7,-9,16), (9,-7,16), (-2,9,16), (-7,-2,16), (-9,2,16)
LiNbO3 (2,-9,-16) 13.444 86.16 14.445 14.9 0.905 13.48 11.31 17.6
Equiv. Refl.: (7,2,-16), (9,-2,-16), (-2,-7,-16), (-7,9,-16), (-9,7,-16)
LiNbO3 (0,0,-30) 13.415 84.65 13.899 13.2 1.262 16.62 15.77 2291
LiNbO3 (0,0,30) 13.415 84.65 13.544 13.2 1.262 16.62 15.77 2291
LiNbO3 (-8,9,-14) 13.429 85.31 12.4 12.4 1.105 13.67 13.81 19.44
Equiv. Refl.: (-9,8,-14)
LiNbO3 (1,-9,-14) 13.429 85.31 12.399 12.4 1.105 13.67 13.81 19.44
Equiv. Refl.: (8,1,-14), (9,-1,-14), (-1,-8,-14)
LiNbO3 (1,8,14) 13.429 85.31 12.182 124 1.105 13.67 13.81 19.44
Equiv. Refl.: (8,-9,14), (9,-8,14), (-1,9,14), (-8,-1,14), (-9,1,14)
LiNbO3 (-6,8,-20) 13.436 85.7 10.753 11.2 1.014 11.33 12.67 17
Equiv. Refl.: (-8,6,-20)
LiNbO3 (2,-8,-20) 13.436 85.7 10.752 11.2 1.014 11.33 12.67 17
Equiv. Refl.: (6,2,-20), (8,-2,-20), (-2,-6,-20)
LiNbO3 (2,6,20) 13.436 85.7 10.331 11.2 1.014 11.33 12.67 17
Equiv. Refl.: (6,-8,20), (8,-6,20), (-2,8,20), (-6,-2,20), (-8,2,20)
LiNbO3  (5,6,-4) 13.384 83.39 9.291 9.1 1.561 14.28 19.51 24.18
Equiv. Refl.: (6,-11,-4), (11,-6,-4), (-5,11,-4), (-6,-5,-4), (-11,5,-4)
LiNbO3 (5,-11,4) 13.384 83.39 9.06 9.1 1.561 14.28 19.51 24.18
Equiv. Refl.: (6,5,4), (11,-5,4), (-5,-6,4), (-6,11,4), (-11,6,4)
Sapph  (0,1,-28)  13.449 86.48 8.764 7.8 0.829 6.46 10.36 12.21
Equiv. Refl.: (0,-1,28), (1,0,28), (1,-1,-28), (-1,0,-28), (-1,1,28)
LiNbO3 (4,-11,0) 13.409 84.39 8.709 8.9 1.324 11.81 16.56 20.34
Equiv. Refl.: (7,4,0), (11,-4,0), (-4,-7,0), (-7,11,0), (-11,7,0)
Sapph  (1,4,24) 13.37 82.86 8.581 6.9 1.687 11.72 21.09 24.13
Equiv. Refl.: (1,4,-24), (1,-5,24), (1,-5,-24), (4,1,24), (4,1,-24), (4,-5,24), (4,-5,-24), (5,-1,24), (5,-1,-24)

(5,-4,24), (5,-4,-24), (-1,5,24), (-1,5,-24), (-1,-4,24), (-1,-4,-24), (-4,5,24), (-4,5,-24), (-4,-1,24)

(-4,-1,-24), (-

5,1,24), (-5,1,-24), (-5,4,24), (-5,4,-24)



Ei= 13.474 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  (4,7,0) 13.409 84.39 8.573 8.9 1.324 11.81 16.56 20.34
Equiv. Refl.: (7,-11,0), (11,-7,0), (-4,11,0), (-7,-4,0), (-11,4,0)

LiNbO3 (1,-7,-22) 13.414 84.57 8.43 8.7 1.281 11.15 16.01 19.51
Equiv. Refl.: (6,1,-22), (7,-1,-22), (-1,-6,-22), (-6,7,-22), (-7,6,-22)

LiNbO3 (1,6,22) 13.414 84.57 8.137 8.7 1.281 11.15 16.01 19.51
Equiv. Refl.: (6,-7,22), (7,-6,22), (-6,-1,22)

LiNbO3 (-1,7,22) 13.414 84.57 8.136 8.7 1.281 11.15 16.01 19.51
Equiv. Refl.: (-7,1,22)
Sapph  (3,7,2) 13.406 84.22 7.769 6.6 1.363 8.99 17.03 19.26
Equiv. Refl.: (3,-10,-2), (7,3,-2), (7,-10,2), (10,-3,-2), (10,-7,2), (-3,10,2), (-3,-7,-2), (-7,10,-2), (-7,-3,2)
(-10,3,2), (-10,7,-2)

LiNbO3  (1,9,4) 13.384 83.39 6.971 7.2 1.561 11.26 19.51 22.53
Equiv. Refl.: (9,-10,4), (10,-9,4), (-1,10,4), (-9,-1,4), (-10,1,4)

LiNbO3 (1,9,-2) 13.295 80.64 6.788 6.6 2221 14.56 27.77 31.35
Equiv. Refl.: (9,-10,-2), (10,-9,-2), (-1,10,-2), (-9,-1,-2), (-10,1,-2)

LiNbO3 (1,-10,-4) 13.384 83.39 6.781 7.2 1.561 11.26 19.51 22.53
Equiv. Refl.: (9,1,-4), (10,-1,-4), (-1,-9,-4), (-9,10,-4), (-10,9,-4)

LiNbO3 (1,-10,2) 13.295 80.64 6.667 6.6 2.221 14.56 27.77 31.35
Equiv. Refl.: (9,1,2), (10,-1,2), (-1,-9,2), (-9,10,2), (-10,9,2)

Sapph  (3,4,20) 13.224 78.94 6.473 5.2 2.634 13.61 32.93 35.63
Equiv. Refl.: (3,-7,-20), (4,3,-20), (4,-7,20), (7,-3,-20), (7,-4,20), (-3,7,20), (-3,-4,-20), (-4,7,-20), (-4,-3,20)
(-7,3,20), (-7,4,-20)

Sapph  (5,5,6) 13.34 81.9 6.04 5 1.917 9.67 23.96 25.84
Equiv. Refl.: (5,5,-6), (5,-10,6), (5,-10,-6), (10,-5,6), (10,-5,-6), (-5,10,6), (-5,10,-6), (-5,-5,6), (-5,-5,-6)

(-10,5,6), (-10,5,-6)

LiNbO3 (0,-7,-20) 13.218 78.82 5.666 55 2.663 14.61 33.28 36.35
Equiv. Refl.: (7,0,-20), (-7,7,-20)

LiNbO3 (0,7,20) 13.218 78.82 5.574 55 2.663 14.61 33.28 36.35
Equiv. Refl.: (7,-7,20), (-7,0,20)

LiNbO3 (1,-8,-18) 13.229 79.05 5.452 5.4 2.607 13.98 32.59 35.46
Equiv. Refl.: (7,1,-18), (8,-1,-18), (-1,-7,-18), (-7,8,-18), (-8,7,-18)

LiNbO3 (1,7,18) 13.229 79.05 5.393 5.4 2.607 13.98 32.59 35.46
Equiv. Refl.: (7,-8,18), (8,-7,18), (-1,8,18), (-7,-1,18), (-8,1,18)

LiNbO3 (3,-5,26) 13.112 76.68 5.299 5 3.19 16.1 39.87 43
Equiv. Refl.: (5,-3,26)

LiNbO3 (2,3,26) 13.112 76.68 5.298 5 3.19 16.1 39.87 43
Equiv. Refl.: (-2,5,26), (-3,-2,26), (-5,2,26)

LiNbO3 (2,-5,-26) 13.112 76.68 5.277 5 3.19 16.1 39.87 43
Equiv. Refl.: (3,2,-26), (5,-2,-26), (-2,-3,-26), (-3,5,-26), (-5,3,-26)

LiNbO3 (5,5,-12) 13.183 78.08 5.028 49 2.844 13.86 35.55 38.16
Equiv. Refl.: (5,-10,-12), (10,-5,-12), (-5,10,-12), (-5,-5,-12), (-10,5,-12)

LiNbO3 (3,-10,10) 13.143 77.27 5.025 49 3.043 14.86 38.03 40.83
Equiv. Refl.: (7,3,10), (10,-3,10), (-3,-7,10), (-7,10,10), (-10,7,10)

LiNbO3 (3,7,-10)  13.143 77.27 4.998 49 3.043 14.86 38.03 40.83
Equiv. Refl.: (7,-10,-10), (10,-7,-10), (-3,10,-10), (-7,-3,-10), (-10,3,-10)

LiNbO3 (0,-8,-16) 13.226 78.99 4.943 4.8 2.62 12.48 32.75 35.05
Equiv. Refl.: (8,0,-16), (-8,8,-16)

LiNbO3 (1,-8,18) 13.229 79.05 4.921 5 2.607 12.95 32.59 35.07
Equiv. Refl.: (7,1,18), (8,-1,18), (-1,-7,18), (-7,8,18), (-8,7,18)

LiNbO3 (1,7,-18)  13.229 79.05 4.902 5 2.607 12.95 32.59 35.07

Equiv. Refl.:

(7,-8,-18), (8,-7,-18), (-1,8,-18), (-7,-1,-18), (-8,1,-18)



Ei= 13.474 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 (2,6,-16)  13.267 79.94 4.898 3.9 2.39 9.39 29.88 31.32

Equiv. Refl.: (2,-8,16), (6,2,16), (6,-8,-16), (8,-2,16), (8,-6,-16), (-2,8,-16), (-2,-6,16), (-6,8,16), (-6,-2,-16)
(-8,2,-16), (-8,6,16)

LiNbO3 (5,5,12) 13.183 78.08 4.786 4.9 2.844 13.86 35.55 38.16
Equiv. Refl.: (5,-10,12), (10,-5,12), (-5,10,12), (-5,-5,12), (-10,5,12)

LiNbO3 (4,-9,16) 13.005 74.84 4.568 4.3 3.651 15.87 45.63 48.31
Equiv. Refl.: (5,4,16), (9,-4,16), (-4,-5,16), (-5,9,16), (-9,5,16)

LiNbO3 (-4,9,-16)  13.005 74.84 4.468 4.3 3.651 15.87 45.63 48.31
Equiv. Refl.: (-9,4,-16)

LiNbO3 (4,5,-16) 13.005 74.84 4.467 4.3 3.651 15.87 45.63 48.31
Equiv. Refl.: (5,-9,-16), (9,-5,-16), (-5,-4,-16)

LiNbO3 (5,-11,-2) 13.295 80.64 4.446 4.9 2.221 10.89 27.77 29.83
Equiv. Refl.: (6,5,-2), (11,-5,-2), (-5,-6,-2), (-6,11,-2), (-11,6,-2)

LiNbO3 (2,7,-14) 12.99 74.59 4.424 4.2 3.713 15.53 46.41 48.94
Equiv. Refl.: (7,-9,-14), (9,-7,-14), (-2,9,-14), (-7,-2,-14), (-9,2,-14)

LiNbO3  (5,6,2) 13.295 80.64 4.381 4.9 2.221 10.89 27.77 29.83
Equiv. Refl.: (6,-11,2), (11,-6,2), (-5,11,2), (-6,-5,2), (-11,5,2)

LiNbO3 (4,-10,-10) 12.921 73.52 4.348 4.1 3.986 16.39 49.82 52.45
Equiv. Refl.: (6,4,-10), (10,-4,-10), (-4,-6,-10), (-6,10,-10), (-10,6,-10)

Quartz (3,-10,-3)  13.399 83.97 4.263 3.6 1.424 5.13 17.8 18.53
Equiv. Refl.: (7,3,-3), (7,-10,3), (-10,3,3), (-10,7,-3)

Quartz  (3,7,3) 13.399 83.97 4.262 3.6 1.424 5.13 17.8 18.53

Quartz (10,-3,-3)  13.399 83.97 4.248 3.6 1.424 5.13 17.8 18.53
Equiv. Refl.: (10,-7,3), (-7,10,-3), (-7,-3,3)

Quartz  (-3,10,3) 13.399 83.97 4.247 3.6 1.424 5.13 17.8 18.53
Equiv. Refl.: (-3,-7,-3)

Sapph  (1,8,-4) 12.995 74.67 4.235 3.3 3.693 12.13 46.16 47.73

Equiv. Refl.: (1,-9,4), (8,1,4), (8,-9,-4), (9,-1,4), (9,-8,-4), (-1,9,-4), (-1,-8,4), (-8,9,4), (-8,-1,-4)
(-9,1,-4), (-9,8,4)

LiNbO3 (8,-8,16)  13.226 78.99 4.142 4.8 2.62 12.48 32.75 35.05

LiNbO3  (0,8,16) 13.226 78.99 4.141 4.8 2.62 12.48 32.75 35.05
Equiv. Refl.: (-8,0,16)

Sapph  (2,7,10) 13.207 78.57 4.102 33 2.724 8.98 34.05 35.21

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

LiNbO3 (1,2,-28) 13.05 75.59 4.028 4.2 3.462 14.46 43.27 45.62
Equiv. Refl.: (2,-3,-28), (3,-2,-28), (-1,3,-28), (-2,-1,-28), (-3,1,-28)

LiNbO3 (4,6,10) 12.921 73.52 3.99 4.1 3.986 16.39 49.82 52.45
Equiv. Refl.: (6,-10,10), (10,-6,10), (-4,10,10), (-6,-4,10), (-10,4,10)

LiNbO3 (1,-3,28) 13.05 75.59 3.987 4.2 3.462 14.46 43.27 45.62
Equiv. Refl.: (2,1,28), (3,-1,28), (-1,-2,28), (-2,3,28), (-3,2,28)

LiNbO3 (3,5,-20) 13.218 78.82 3.985 4.2 2.663 11.15 33.28 35.1
Equiv. Refl.: (5,-8,-20), (8,-5,-20), (-3,8,-20), (-5,-3,-20), (-8,3,-20)

LiNbO3 (2,-9,14) 12.99 74.59 3.965 4.2 3.713 15.53 46.41 48.94
Equiv. Refl.: (7,2,14), (9,-2,14), (-2,-7,14), (-7,9,14), (-9,7,14)

LiNbO3 (0,-9,6) 12.799 71.78 3.926 3.9 4.434 17.5 55.43 58.12
Equiv. Refl.: (9,0,6), (-9,9,6)

LiNbO3 (2,-10,0) 12.744 71.05 3.91 3.9 4.625 18.03 57.82 60.56

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



Ei= 13.474 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,-6) 12.799 71.78 3.906 3.9 4.434 17.5 55.43 58.12
Equiv. Refl.: (9,-9,-6), (-9,0,-6)
LiNbO3  (2,8,0) 12.744 71.05 3.861 3.9 4.625 18.03 57.82 60.56
Equiv. Refl.: (8,-10,0), (10,-8,0), (-2,10,0), (-8,-2,0), (-10,2,0)
LiNbO3 (0,-8,14) 12.765 71.32 3.833 3.7 4.554 17.01 56.93 59.41
Equiv. Refl.: (8,0,14), (-8,8,14)
LiNbO3 (1,-7,20) 12.772 71.42 3.826 3.8 4.528 17.33 56.6 59.2
Equiv. Refl.: (6,1,20), (7,-1,20), (-1,-6,20), (-6,7,20), (-7,6,20)
Sapph  (2,6,14) 12.741 71.02 3.806 2.9 4.635 13.54 57.93 59.49

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 (37.8)  12.866 72.73 3.79 3.8 4.19 16.11 52.37 54.8
Equiv. Refl.: (7,-10,8), (10,-7,8), (-3,10,8), (-7.-3,8), (-10,3,8)

Quartz (10-2,1)  13.403 84.1 3.783 33 1.392 454 17.4 17.98
Equiv. Refl.: (10,-8,-1), (-2,10,-1), (-2,-8,1), (-8,10,1), (-8,-2,-1)

LiNbO3 (1,6,20) 12.772 71.42 3.749 38 4528 17.33 56.6 59.2
Equiv. Refl.: (6,-7,-20), (7,-6,-20), (-1,7,-20), (-6,-1,-20), (-7,1,-20)

Quartz (2,8-1)  13.403 84.1 3.744 33 1.392 454 17.4 17.98
Equiv. Refl.: (2,-10,1), (8,2,1), (8,-10,-1), (-10,2,-1), (-10,8,1)

LiNbO3 (3,-10,-8)  12.866 72.73 3.721 3.8 4.19 16.11 52.37 54.8
Equiv. Refl.: (7,3,-8), (10,-3,-8), (-3,-7,-8), (-7,10,-8), (-10,7,-8)

LiNbO3 (2,86)  13.023 75.14 3.579 37 3575 13.36 44.69 46.64
Equiv. Refl.: (8,-10,6), (10,-8,6), (-2,10,6), (-8,-2,6), (-10,2,6)

Sapph  (1,7,15)  13.426 85.17 3572 33 1.138 3.79 14.22 14.72

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,-8,20) 13.218 78.82 3.566 4.2 2.663 11.15 33.28 35.1
Equiv. Refl.: (5,3,20), (8,-3,20), (-3,-5,20), (-5,8,20), (-8,5,20)

LiNbO3 (3,4,-22) 12974 74.34 3.538 3.7 3.777 13.86 47.21 49.21
Equiv. Refl.: (4,-7,-22), (7,-4,-22), (-3,7,-22), (-4,-3,-22), (-7,3,-22)

LiNbO3 (0,8,-14) 12.765 71.32 3.509 3.7 4,554 17.01 56.93 59.41
Equiv. Refl.: (8,-8,-14), (-8,0,-14)

LiNbO3 (2,-10,-6)  13.023 75.14 3.452 3.7 3.575 13.36 44.69 46.64
Equiv. Refl.: (8,2,-6), (10,-2,-6), (-2,-8,-6), (-8,10,-6), (-10,8,-6)

LiNbO3 (3,-7,22) 12.974 74.34 3.413 3.7 3.777 13.86 47.21 49.21
Equiv. Refl.: (4,3,22), (7,-3,22), (-3,-4,22), (-4,7,22), (-7,4,22)

LiNbO3 (0,-9,-6) 12.799 71.78 3.385 3.4 4.434 15.16 55.43 57.46
Equiv. Refl.: (9,0,-6), (-9,9,-6)

Quartz  (3,6,6) 13.457 87.15 3.334 3.4 0.67 2.25 8.38 8.68

Quartz  (3,-9,-6) 13.457 87.15 3.333 34 0.67 2.25 8.38 8.68

Quartz  (-9,3,6) 13.457 87.15 3.332 34 0.67 2.25 8.38 8.68
Equiv. Refl.: (-9,6,-6)

Quartz  (6,3,-6) 13.457 87.15 3.331 34 0.67 2.25 8.38 8.68
Equiv. Refl.: (6,-9,6)

Quartz  (-3,9,6) 13.457 87.15 3.33 3.4 0.67 2.25 8.38 8.68
Equiv. Refl.: (-3,-6,-6)

Quartz  (9,-6,6) 13.457 87.15 3.329 3.4 0.67 2.25 8.38 8.68

Quartz  (9,-3,-6) 13.457 87.15 3.328 3.4 0.67 2.25 8.38 8.68

Equiv. Refl.: (-6,9,-6), (-6,-3,6)



Ei= 13.474 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  (3,5,16) 13.008 74.89 3.326 2.7 3.637 9.71 45.46 46.49

Equiv. Refl.: (3,-8,-16), (5,3,-16), (5,-8,16), (8,-3,-16), (8,-5,16), (-3,8,16), (-3,-5,-16), (-5,8,-16), (-5,-3,16)
(-8,3,16), (-8,5,-16)

Sapph  (1,8-7)  13.281 80.29 3.293 2.7 2.306 6.24 28.83 29.49
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,-10,6)  13.023 75.14 3.203 35 3.575 12.36 44.69 46.36
Equiv. Refl.: (8,2,6), (10,-2,6), (-2,-8,6), (-8,10,6), (-10,8,6)

LiNbO3  (0,9,6) 12.799 71.78 3.187 34 4.434 15.16 55.43 57.46
Equiv. Refl.: (9,-9,6), (-9,0,6)

LiNbO3  (2,8,-6) 13.023 75.14 3.179 35 3.575 12.36 44.69 46.36
Equiv. Refl.: (-2,10,-6), (-8,-2,-6), (-10,2,-6)

LiNbO3 (8,-10,-6)  13.023 75.14 3.178 35 3.575 12.36 44.69 46.36
Equiv. Refl.: (10,-8,-6)

LiNbO3 (1,8,-10) 12.694 70.41 3.167 3.2 4.795 155 59.94 61.91
Equiv. Refl.: (8,-9,-10), (9,-8,-10), (-1,9,-10), (-8,-1,-10), (-9,1,-10)

LiNbO3 (3,3,-24) 12.938 73.78 3.08 33 3.92 12.8 48.99 50.64
Equiv. Refl.: (3,-6,-24), (6,-3,-24), (-3,6,-24), (-3,-3,-24), (-6,3,-24)

LiNbO3 (1,-9,10) 12.694 70.41 3.064 3.2 4.795 15.5 59.94 61.91
Equiv. Refl.: (8,1,10), (9,-1,10), (-1,-8,10), (-8,9,10), (-9,8,10)

Sapph  (4,6,-2) 13.15 77.41 3.039 2.4 3.01 7.3 37.62 38.32

Equiv. Refl.: (4,-10,2), (6.4,2), (6,-10,-2), (10,-4,2), (10,-6,-2), (-4,10,-2), (-4,-6,2), (-6,10,2), (-6,-4,-2)
(-10,4,-2), (-10,6,2)

Sapph  (1,127)  13.148 77.36 3.013 2.4 3.021 7.28 37.76 38.45
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)

LiNbO3 (3,3,24) 12.938 73.78 2.982 3.3 3.92 12.8 48.99 50.64
Equiv. Refl.: (3,-6,24), (6,-3,24), (-3,6,24), (-3,-3,24), (-6,3,24)

LiNbO3 (0,-2,-28) 12.826 72.16 2971 3.2 4.337 13.67 54.21 55.91
Equiv. Refl.: (2,0,-28), (-2,2,-28)

LiNbO3 (0,2,28) 12.826 72.16 2.956 3.2 4.337 13.67 54.21 55.91
Equiv. Refl.: (2,-2,28), (-2,0,28)

LiNbO3 (0,4,26) 12.888 73.05 2.95 3.1 4,107 12.85 51.34 52.92
Equiv. Refl.: (4,-4,26), (-4,0,26)

LiNbO3 (0,-4,-26) 12.888 73.05 2.851 3.1 4.107 12.85 51.34 52.92
Equiv. Refl.: (4,0,-26), (-4,4,-26)

LiNbO3 (1,-4,26) 12.661 70 2.667 2.8 4.904 13.83 61.3 62.84
Equiv. Refl.: (3,1,26), (4,-1,26), (-1,-3,26), (-3,4,26), (-4,3,26)

LiNbO3 (1,3,-26) 12.661 70 2.625 2.8 4.904 13.83 61.3 62.84
Equiv. Refl.: (3,-4,-26), (4,-3,-26), (-1,4,-26), (-3,-1,-26), (-4,1,-26)

Quartz (10,-7,-3)  13.399 83.97 2432 2.3 1.424 3.25 17.8 18.1

Quartz (10,-3,3)  13.399 83.97 2.431 2.3 1.424 3.25 17.8 18.1
Equiv. Refl.: (-3,10,-3), (-3,-7,3), (-7,10,3), (-7,-3,-3)

Sapph  (4,5,-13)  13.288 80.46 1.981 2.2 2.265 4.97 28.31 28.75

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  (7,3,3) 13.399 83.97 1.962 2.3 1.424 3.25 17.8 18.1
Equiv. Refl.: (-10,3,-3), (-10,7,3)
Quartz  (3,7,-3) 13.399 83.97 1.961 2.3 1.424 3.25 17.8 18.1

Equiv. Refl.: (3,-10,3), (7,-10,-3)



Ei= 13.474 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  (3,6,12) 13.244 79.39 1.954 2.1 2.525 5.4 31.56 32.02
Equiv. Refl.: (3,6,-12), (3,-9,12), (3,-9,-12), (6,3,12), (6,3,-12), (6,-9,12), (6,-9,-12), (9,-3,12), (9,-3,-12)

(9,-6,12), (9,-6,-12), (-3,9,12), (-3,9,-12), (-3,-6,12), (-3,-6,-12), (-6,9,12), (-6,9,-12), (-6,-3,12)
(-6,-3,-12), (-9,3,12), (-9,3,-12), (-9,6,12), (-9,6,-12)

Quartz (-3,9,-6)  13.457 87.15 1.903 25 0.67 1.65 8.38 8.54

Quartz  (9,-3,6) 13.457 87.15 1.902 25 0.67 1.65 8.38 8.54
Equiv. Refl.: (9,-6,-6), (-3,-6,6)

Quartz  (-6,9,6) 13.457 87.15 1.901 25 0.67 1.64 8.38 8.54
Equiv. Refl.: (-6,-3,-6)

Sapph  (1,8,5) 13.073 75.99 1.836 2 3.361 6.6 42.01 42.53
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)

LiNbO3  (1,9,-5) 13.452 86.69 1.788 4 0.779 311 9.74 10.22
Equiv. Refl.: (1,-10,5), (9,1,5), (9,-10,-5), (10,-1,5), (10,-9,-5), (-1,10,-5), (-1,-9,5), (-9,10,5), (-9,-1,-5)
(-10,1,-5), (-10,9,5)

Sapph  (5,5,0) 13.029 75.23 1.782 1.9 3.553 6.75 44.41 44.92
Equiv. Refl.: (5,-10,0), (10,-5,0), (-5,10,0), (-5,-5,0), (-10,5,0)

Quartz  (3,-9,6) 13.457 87.15 1.779 25 0.67 1.65 8.38 8.54

Quartz  (3,6,-6) 13.457 87.15 1.778 25 0.67 1.65 8.38 8.54
Equiv. Refl.: (-9,3,-6), (-9,6,6)

Quartz  (6,3,6) 13.457 87.15 1.777 25 0.67 1.64 8.38 8.54
Equiv. Refl.: (6,-9,-6)

Sapph  (0,8,10) 12.947 73.93 1.758 1.9 3.882 7.23 48.53 49.07
Equiv. Refl.: (0,-8,-10), (8,0,-10), (8,-8,10), (-8,0,10), (-8,8,-10)

Quartz (0,3,-11)  13.353 82.31 1.694 1.9 1.819 3.46 22.74 23
Equiv. Refl.: (0,-3,11), (3,0,11), (3,-3,-11), (-3,0,-11), (-3,3,11)

Sapph (2,7,-11)  13.387 83.48 1.641 2 1.541 3.07 19.26 19.51
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)

Quartz  (4,1,10) 13.272 80.06 1.638 1.8 2.36 4.18 295 29.8
Equiv. Refl.: (4,-5,-10)

Quartz (1,4,-10) 13.272 80.06 1.637 1.8 2.36 4.18 29.5 29.8
Equiv. Refl.: (1,-5,10)

Quartz (-5,1,-10) 13.272 80.06 1.636 1.8 2.36 4.18 295 29.8
Equiv. Refl.: (-5,4,10)

Sapph  (4,5,-10) 12.682 70.26 1.619 1.7 4.835 8.22 60.43 60.99
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)

Quartz (-1,5,-10) 13.272 80.06 1.61 1.8 2.36 4.18 29.5 29.8
Equiv. Refl.: (-1,-4,10), (-4,5,10), (-4,-1,-10)

Quartz (5-1,10) 13.272 80.06 1.609 1.8 2.36 4.18 29.5 29.8
Equiv. Refl.: (5,-4,-10)

Sapph  (1,2,26) 13.032 75.29 1.598 1.7 3.538 6.11 44.22 44.64
Equiv. Refl.: (1,-3,-26), (2,1,-26), (2,-3,26), (3,-1,-26), (3,-2,26), (-1,3,26), (-1,-2,-26), (-2,3,-26), (-2,-1,26)
(-3,1,26), (-3,2,-26)

Sapph  (0,2,-26)  12.769 71.39 1.562 1.7 4.538 7.51 56.73 57.22
Equiv. Refl.: (0,-2,26), (2,0,26), (2,-2,-26), (-2,0,-26), (-2,2,26)

Sapph  (1.8-1)  12.863 72.67 1.561 1.7 4.203 7 52.54 53.01

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)



Ei= 13.474 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  (1,5,20) 12.7 70.48 1.548 1.6 4776 7.8 59.7 60.21
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)

Quartz (-3,5,-10) 13.111 76.67 15 1.6 3.192 5.09 39.91 40.23
Equiv. Refl.: (-3,-2,10)

Quartz (5,-2,-10) 13.111 76.67 1.499 1.6 3.192 5.09 39.91 40.23
Equiv. Refl.: (5,-3,10), (-2,5,10), (-2,-3,-10)

Quartz  (2,3,10) 13.111 76.67 1.488 1.6 3.192 5.09 39.91 40.23
Equiv. Refl.: (3,2,-10), (3,-5,10), (-5,2,10), (-5,3,-10)

Quartz (2,-5-10) 13.111 76.67 1.487 1.6 3.192 5.09 39.91 40.23

Quartz  (8,0,-5) 12.99 74.6 1.477 1.6 3.711 5.78 46.38 46.74
Equiv. Refl.: (8,-8,5), (-8,0,5), (-8,8,-5)

Quartz  (0,8,5) 12.99 74.6 1.476 1.6 3.711 5.77 46.38 46.74
Equiv. Refl.: (0,-8,-5), (2,5,-8), (2,-7,8), (5,2,8), (5,-7,-8), (-7,2,-8), (-7,5,8)

Quartz  (7,-2,8) 12.923 73.55 1.475 15 3.978 6.15 49.73 50.11
Equiv. Refl.: (7,-5,-8), (-2,7,-8), (-2,-5,8), (-5,7,8), (-5,-2,-8)

Quartz  (9,0,2) 13.312 81.11 1.439 1.6 2.108 341 26.35 26.57
Equiv. Refl.: (9,-9,-2), (-9,0,-2)

Quartz  (0,9,-2) 13.312 81.11 1.438 1.6 2.108 341 26.35 26.57
Equiv. Refl.: (0,-9,2), (-9,9,2)

Quartz  (9,-2,5) 13.233 79.15 1.434 1.6 2.582 4.05 32.27 32.52
Equiv. Refl.: (9,-7,-5)

Quartz (-2,9,-5)  13.233 79.15 1.433 1.6 2.582 4.04 32.27 32.52
Equiv. Refl.: (-2,-7,5), (-7,9,5), (-7,-2,-5)

Quartz (-9,2,-5)  13.233 79.15 1.423 1.6 2.582 4.05 32.27 32.52
Equiv. Refl.: (-9,7,5)

Quartz  (2,7,-5) 13.233 79.15 1.422 1.6 2.582 4.04 32.27 32.52
Equiv. Refl.: (2,-9,5), (7,2,5), (7,-9,-5)

Sapph (1,5,-22) 13.432 85.48 1.42 1.9 1.066 2.06 13.32 13.48
Equiv. Refl.: (1,-6,22), (5,1,22), (5,-6,-22), (6,-1,22), (6,-5,-22), (-1,6,-22), (-1,-5,22), (-5,6,22), (-5,-1,-22)
(-6,1,-22), (-6,5,22)

LiNbO3 (4,6,13) 13.444 86.17 1.341 3.2 0.903 2.87 11.29 11.65
Equiv. Refl.: (4,-10,-13), (6,4,-13), (6,-10,13), (10,-4,-13), (10,-6,13), (-4,10,13), (-4,-6,-13), (-6,10,-13), (-6,-4,13)
(-10,4,13), (-10,6,-13)

Quartz (3,-1,-11) 13.193 78.28 1.279 1.4 2.796 3.92 34.95 35.17
Equiv. Refl.: (3,-2,11), (-1,3,11), (-1,-2,-11), (-2,3,-11)

Quartz (-2,-1,11) 13.193 78.28 1.278 1.4 2.796 3.92 34.95 35.17

Quartz  (1,2,11) 13.193 78.28 1.265 1.4 2.796 3.92 34.95 35.17
Equiv. Refl.: (1,-3,-11), (-3,1,11), (-3,2,-11)

Quartz (2,1,-11)  13.193 78.28 1.264 1.4 2.796 3.92 34.95 35.17
Equiv. Refl.: (2,-3,11)

Quartz (-2,8,-7)  13.223 78.93 1.248 1.4 2.637 3.64 32.96 33.16
Equiv. Refl.: (-2,-6,7), (-6,8,7), (-6,-2,-7)

Quartz  (8,-2,7) 13.223 78.93 1.247 1.4 2.637 3.63 32.96 33.16
Equiv. Refl.: (8,-6,-7)

Quartz  (2,-8,7) 13.223 78.93 1.224 1.4 2.637 3.64 32.96 33.16
Equiv. Refl.: (6,-8,-7)

Quartz  (2,6,-7) 13.223 78.93 1.223 1.4 2.637 3.64 32.96 33.16

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



Ei= 13.474 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  (4511)  12.87 72.77 1.213 1.3 4.178 557 52.22 52.52

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 (3,-3,11) 13.353 82.31 1.195 14 1.819 2.58 22.74 22.88
Equiv. Refl.: (-3,3,-11)

Quartz (3,0,-11)  13.353 82.31 1.194 14 1.819 2.58 22.74 22.88
Equiv. Refl.: (-3,0,11)

Quartz  (0,3,11) 13.353 82.31 1.192 1.4 1.819 2.58 22.74 22.88
Equiv. Refl.: (0,-3,-11)

Sapph  (4,6,4) 13.253 79.62 1.106 1.3 2.468 3.27 30.85 31.03

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

Quartz  (24,9) 12884 72.99 1.103 1.2 4.123 4.84 51.53 51.76
Equiv. Refl.: (2,-6,-9), (4,2,-9), (4,-6,9), (-6,2,9), (-6,4,-9)

Quartz (46-1)  12.753 71.18 1.1 1.2 4.593 5.33 57.41 57.66
Equiv. Refl.: (4,-10,1), (6,4,1), (6,-10,-1), (-10,4,-1), (-10,6,1)

Quartz  (0,9,1)  13.163 77.66 1.076 1.2 2.946 3.56 36.83 37
Equiv. Refl.: (0,-9,-1), (9,0,-1), (9,-9,1), (-9,0,1), (-9,9,-1)

Quartz (6-49) 12.884 72.99 1.073 1.2 4.123 4.84 51.53 51.76

Quartz (6,2-9) 12.884 72.99 1.072 1.2 4.123 4.84 51.53 51.76
Equiv. Refl.: (-2,6,9), (-2,-4,-9), (-4,6,-9), (-4,-2,9)

Quartz (10,-4,1)  12.753 71.18 1.071 1.2 4.593 5.33 57.41 57.66
Equiv. Refl.: (10,-6,-1), (-4,10,-1), (-4,-6,1), (-6,10,1), (-6,-4,-1)

Quartz (9,-4,-5)  12.743 71.04 1.009 1.1 4.629 5.02 57.86 58.08
Equiv. Refl.: (9,-5,5), (-4,9,5), (-4,-5,-5), (-5,9,-5), (-5,-4,5)

Quartz (455  12.743 71.04 1.005 1.1 4.629 5.02 57.86 58.08
Equiv. Refl.: (4,-9,-5), (5,4,-5), (5,-9,5), (-9,4,5), (-9,5,-5)

Quartz (8-1,6) 12.975 74.37 0.999 1.1 3.771 4.09 47.13 4731
Equiv. Refl.: (8,-7,-6), (-1,8,6), (-1,-7,6), (-7.8.6), (-7,-1,-6)

Sapph (35-17)  13.294 80.63 0.987 1.2 2.223 2.75 27.79 27.93

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), (9,-2,-4), (9,-7,4), (-2,9,4), (-2,-7,-4), (-7.9,-4), (-7,-2,4)

Quartz (2,-1,11) 12.867 72.74 0.983 11 4.187 4.47 52.34 52.53
Equiv. Refl.: (2,-1,-11), (-1,2,11), (-1,2,-11), (-1,-1,11), (-1,-1,-11)

Quartz  (1,1,11) 12.867 72.74 0.976 1.1 4.187 4.47 52.34 52.53
Equiv. Refl.: (1,1,-11)

Quartz (1,-2,11) 12.867 72.74 0.975 11 4.187 4.47 52.34 52.53
Equiv. Refl.: (1,-2,-11), (-2,1,11), (-2,1,-11)

Quartz  (-8,7,6) 12.975 74.37 0.97 11 3.771 4.09 47.13 47.31

Quartz  (1,7,-6) 12.975 74.37 0.969 11 3.771 4.09 47.13 47.31
Equiv. Refl.: (1,-8,6), (7,1,6), (7,-8,-6), (-8,1,-6)

Quartz  (2,7,4) 12.778 715 0.966 11 4.507 4.77 56.34 56.54
Equiv. Refl.: (2,-9,-4), (7,2,-4), (7,-9,4), (-9,2,4), (-9,7,-4)

Quartz  (3,7,0) 12.95 73.97 0.963 1 3.872 4.06 48.4 48.57
Equiv. Refl.: (3,-10,0), (7,3,0), (7.-10,0), (-10,3,0), (-10,7,0)

Sapph  (1,6,19) 13.4 83.99 0.946 13 1.418 1.88 17.73 17.83

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 (10-30)  12.95 73.97 0.934 1 3.872 4.06 48.4 4857
Equiv. Refl.: (10,-7,0), (-3,10,0), (-3,-7,0), (-7,10,0), (-7,-3,0)
Quartz (9-1-4)  13.267 79.95 0.932 1.1 2.389 2.62 29.86 29.98

Equiv. Refl.: (9,-8,4), (-1,9,4), (-1,-8,-4), (-8,9,-4), (-8,-1,4)



Ei= 13.474 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  (2,4,-9) 12.884 72.99 0.919 1 4.123 4.17 51.53 51.7
Equiv. Refl.: (2,-6,9)

Quartz  (4,2,9) 12.884 72.99 0.918 1 4.123 4.16 51.53 51.7
Equiv. Refl.: (4,-6,-9), (-6,2,-9), (-6,4,9)

Quartz (1,-9,-4)  13.267 79.95 0.917 11 2.389 2.62 29.86 29.98
Equiv. Refl.: (8,1,-4), (-2,6,-9), (-2,-4,9)

Quartz  (1,8,4) 13.267 79.95 0.916 11 2.389 2.62 29.86 29.98
Equiv. Refl.: (6,-2,9), (6,-4,-9), (8,-9,4), (-3,9,5), (-3,-6,-5), (-4,6,9), (-4,-2,-9), (-6,9,-5), (-6,-3,5)

(-9,1,4), (-9,8,-4)

Quartz (9,-3,-5)  12.908 73.34 0.915 1 4.032 4.01 50.4 50.56
Equiv. Refl.: (9,-6,5)

Quartz (1,-8,-6)  12.975 74.37 0.898 1 3.771 3.71 47.13 47.28

Quartz  (1,7,6) 12.975 74.37 0.897 1 3.771 3.7 47.13 47.28
Equiv. Refl.: (7,1,-6), (7,-8,6), (-8,1,6), (-8,7,-6)

Quartz  (1,8,-4) 13.267 79.95 0.886 1 2.389 2.48 29.86 29.97
Equiv. Refl.: (8,1,4), (8,-9,-4), (-9,1,-4)

Quartz  (1,-9,4) 13.267 79.95 0.885 1 2.389 2.48 29.86 29.97
Equiv. Refl.: (-9,8,4)

Quartz  (3,6,5) 12.908 73.34 0.883 1 4.032 4.01 50.4 50.56
Equiv. Refl.: (3,-9,-5), (6,3,-5), (6,-9,5)

Quartz  (-9,3,5) 12.908 73.34 0.882 1 4.032 4.01 50.4 50.56
Equiv. Refl.: (-9,6,-5)

Quartz  (6,-3,9) 12.802 71.82 0.881 1 4.424 4.28 55.3 55.46
Equiv. Refl.: (6,-3,-9), (-3,6,9), (-3,6,-9), (-3,-3,9), (-3,-3,-9)

Quartz  (3,3,9) 12.802 71.82 0.879 1 4.424 4.28 55.3 55.46
Equiv. Refl.: (3,3,-9), (3,-6,9), (3,-6,-9), (-6,3,9), (-6,3,-9)

Quartz  (-3,7,8) 12.757 71.23 0.878 1 4.58 4.39 57.25 57.42
Equiv. Refl.: (-3,-4,-8), (-4,7,-8), (-4,-3,8)

Quartz  (7,-3,-8) 12.757 71.23 0.877 1 4.58 4.39 57.25 57.42
Equiv. Refl.: (7,-4,8)

Quartz  (3,4,8) 12.757 71.23 0.873 1 4.58 4.39 57.25 57.42
Equiv. Refl.: (3,-7,-8)

Quartz  (4,3,-8) 12.757 71.23 0.872 1 4.58 4.39 57.25 57.42
Equiv. Refl.: (4,-7,8), (-7,3,8), (-7,4,-8)

Quartz (8,-1,-6)  12.975 74.37 0.858 1 3.771 3.71 47.13 47.28
Equiv. Refl.: (8,-7,6), (-1,8,6), (-1,-7,-6), (-7,8,-6), (-7,-1,6)

LiNbO3 (2,4,25) 13.383 83.35 0.851 1.9 1.57 3.05 19.63 19.86
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)

Quartz  (-8,9,4) 13.267 79.95 0.846 1 2.389 2.48 29.86 29.97
Equiv. Refl.: (-8,-1,-4)

Quartz  (9,-1,4) 13.267 79.95 0.845 1 2.389 2.48 29.86 29.97
Equiv. Refl.: (9,-8,-4), (-1,9,-4), (-1,-8,4)

Quartz (7,-1,-8)  13.247 79.47 0.823 1 2.505 2.44 31.31 31.41
Equiv. Refl.: (7,-6,8), (-1,7,8), (-1,-6,-8), (-6,7,-8), (-6,-1,8)

Sapph  (2,7,-8) 12.893 73.11 0.817 1 4.092 391 51.15 51.3
Equiv. Refl.: (2,-9,8), (7,2,8), (7,-9,-8), (9,-2,8), (9,-7,-8), (-2,9,-8), (-2,-7,8), (-7,9,8), (-7,-2,-8)
(-9,2,-8), (-9,7,8)

Quartz  (-6,5,9) 13.129 77.01 0.796 0.9 3.108 2.84 38.85 38.96



Ei= 13.474 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  (1,5,-9) 13.129 77.01 0.795 0.9 3.108 2.84 38.85 38.96
Equiv. Refl.: (1,-6,9), (5,1,9), (5,-6,-9), (-6,1,-9)
Quartz  (1,6,8) 13.247 79.47 0.79 1 2.505 2.44 31.31 31.41
Equiv. Refl.: (1,-7,-8), (6,1,-8), (6,-7,8), (-7,1,8), (-7,6,-8)
Quartz (10,-5,3)  13.079 76.09 0.787 0.9 3.338 3.04 41.72 41.83
Equiv. Refl.: (10,-5,-3), (-5,10,3), (-5,10,-3), (-5,-5,3), (-5,-5,-3)
Quartz  (5,5,3) 13.079 76.09 0.785 0.9 3.338 3.04 41.72 41.83
Equiv. Refl.: (5,5,-3), (5,-10,3), (5,-10,-3), (-10,5,3), (-10,5,-3)
Quartz (10,-4,-2)  12.907 73.32 0.767 0.8 4.037 3.43 50.46 50.57
Equiv. Refl.: (10,-6,2), (-4,10,2), (-4,-6,-2), (-6,10,-2), (-6,-4,2)
Quartz  (6,-1,9) 13.129 77.01 0.765 0.9 3.108 2.84 38.85 38.96
Equiv. Refl.: (6,-5,-9), (-1,-5,9), (-5,6,9), (-5,-1,-9)
Quartz (-1,6,-9)  13.129 77.01 0.764 0.9 3.108 2.84 38.85 38.96
Quartz  (7,-3,8) 12.757 71.23 0.744 0.8 4.58 3.8 57.25 57.37
Equiv. Refl.: (7,-4,-8), (-3,7,-8), (-3,-4,8), (-4,7,8), (-4,-3,-8)
Quartz  (4,4,7) 12.898 73.19 0.741 0.8 4.071 3.43 50.89 51
Equiv. Refl.: (4,4,-7), (4,-8,7), (4,-8,-7), (-8,4,7), (-8,4,-7)
Quartz  (8,-4,7) 12.898 73.19 0.739 0.8 4.071 3.43 50.89 51
Equiv. Refl.: (8,-4,-7), (-4,8,7), (-4,8,-7), (-4,-4,7), (-4,-4,-7)
Quartz  (0,6,8) 12.674 70.15 0.737 0.8 4.863 4 60.79 60.92
Equiv. Refl.: (0,-6,-8), (6,0,-8), (6,-6,8), (-6,0,8), (-6,6,-8)
Quartz (4,-4,-10) 12.866 72.72 0.736 0.8 4.192 35 52.39 52.51
Equiv. Refl.: (-4,4,10)
Quartz (0,4,-10)  12.866 72.72 0.735 0.8 4.192 35 52.39 52.51
Equiv. Refl.: (0,-4,10), (4,0,10), (4,-7,-8), (-4,0,-10)
Quartz  (3,4,-8) 12.757 71.23 0.734 0.8 4.58 3.8 57.25 57.37
Equiv. Refl.: (3,-7,8), (4,3,8), (-7,3,-8), (-7,4,8)
Quartz  (4,6,2) 12.907 73.32 0.727 0.8 4.037 3.43 50.46 50.57
Equiv. Refl.: (4,-10,-2), (6,4,-2), (6,-10,2), (-10,4,2), (-10,6,-2)
Quartz  (0,7,7) 12.98 74.44 0.721 0.8 3.752 3.12 46.9 47
Equiv. Refl.: (0,-7,-7)
Quartz  (7,0,-7) 12.98 74.44 0.72 0.8 3.752 3.12 46.9 47
Equiv. Refl.: (7,-7,7), (-7,0,7), (-7,7,-7)
Quartz  (2,8,0) 13.353 82.33 0.718 0.9 1.814 1.72 22.68 22.74
Equiv. Refl.: (2,-10,0), (8,2,0), (8,-10,0), (-10,2,0), (-10,8,0)
Quartz (10,-2,0)  13.353 82.33 0.711 0.9 1.814 1.72 22.68 22.74
Equiv. Refl.: (10,-8,0), (-2,10,0), (-2,-8,0), (-8,10,0), (-8,-2,0)
Quartz  (0,2,11) 12.949 73.96 0.706 0.8 3.874 3.16 48.43 48.53
Equiv. Refl.: (0,-2,-11)
Quartz (2,0,-11)  12.949 73.96 0.705 0.8 3.874 3.15 48.43 48.53
Equiv. Refl.: (2,-2,11), (9,-4,5), (-2,0,11), (-2,2,-11)
Quartz (9,-5-5)  12.743 71.04 0.704 0.8 4.629 3.67 57.86 57.98
Equiv. Refl.: (-4,9,-5), (-4,-5,5), (-5,9,5), (-5,-4,-5)
Quartz  (0,8,-5) 12.99 74.6 0.702 0.8 3.711 3.03 46.38 46.48
Equiv. Refl.: (0,-8,5), (8,0,5), (8,-8,-5), (-8,0,-5), (-8,8,5)
Quartz  (4,5,-5) 12.743 71.04 0.7 0.8 4.629 3.67 57.86 57.98
Equiv. Refl.: (4,-9,5), (5,4,5), (5,-9,-5), (-9,4,-5), (-9,5,5)
Quartz  (3,5,7) 12.98 74.44 0.684 0.8 3.752 2.98 46.9 46.99
Equiv. Refl.: (3,-8,-7), (-8,3,7), (-8,5,-7)
Quartz  (5,3,-7) 12.98 74.44 0.683 0.8 3.752 2.98 46.9 46.99
Equiv. Refl.: (5,-8,7)



Ei= 13.474 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  (8,-5,7) 12.98 74.44 0.679 0.8 3.752 2.98 46.9 46.99
Quartz  (8,-3,-7) 12.98 74.44 0.678 0.8 3.752 2.98 46.9 46.99
Equiv. Refl.: (-3,8,7), (-3,-5,-7), (-5,8,-7), (-5,-3,7)
Sapph  (2,7,7) 12.759 71.26 0.668 0.8 4572 3.64 57.15 57.27
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  (3,7,-2) 13.152 77.44 0.666 0.8 3.002 2.4 37.52 37.6
Equiv. Refl.: (3,-10,2), (7,3,2), (7,-10,-2), (-10,3,-2), (-10,7,2)
Quartz (10,-3,2) 13.152 77.44 0.651 0.8 3.002 2.4 37.52 37.6
Equiv. Refl.: (10,-7,-2), (-3,10,-2), (-3,-7,2), (-7,10,2), (-7,-3,-2)
LiNbO3  (1,9,1) 13.272 80.06 0.639 1.4 2.36 3.29 29.5 29.68
Equiv. Refl.: (1,-10,-1), (9,1,-1), (9,-10,1), (10,-1,-1), (10,-9,1), (-1,10,1), (-1,-9,-1), (-9,10,-1), (-9,-1,1)
(-10,1,1), (-10,9,-1)
Quartz (10,-4,-1) 12.753 71.18 0.628 0.7 4.593 3.29 57.41 57.51
Equiv. Refl.: (10,-6,1), (-4,10,1), (-4,-6,-1), (-6,10,-1), (-6,-4,1)
Quartz  (6,2,-7) 13.223 78.93 0.625 0.8 2.637 2.03 32.96 33.02
Equiv. Refl.: (6,-8,7), (-8,2,7), (-8,6,-7)
Quartz  (2,6,7) 13.223 78.93 0.624 0.8 2.637 2.02 32.96 33.02
Equiv. Refl.: (2,-8,-7)
Quartz (4,6,1) 12.753 71.18 0.619 0.7 4.593 3.29 57.41 57.51
Equiv. Refl.: (4,-10,-1), (6,4,-1), (6,-10,1), (-10,4,1), (-10,6,-1)
Quartz  (7,-1,8) 13.247 79.47 0.615 0.8 2.505 1.95 31.31 31.38
Equiv. Refl.: (7,-6,-8), (-1,7,-8), (-1,-6,8), (-6,7,8), (-6,-1,-8)
Quartz  (6,1,8) 13.247 79.47 0.601 0.8 2.505 1.95 31.31 31.38
Equiv. Refl.: (6,-7,-8), (-7,1,-8), (-7,6,8)
Quartz  (1,6,-8) 13.247 79.47 0.6 0.8 2.505 1.95 31.31 31.38
Equiv. Refl.: (1,-7,8)
Quartz  (3,6,-5) 12.908 73.34 0.599 0.7 4.032 2.84 50.4 50.48
Equiv. Refl.: (3,-9,5), (6,3,5), (6,-9,-5), (-9,3,-5), (-9,6,5)
Quartz (1,-6,-9)  13.129 77.01 0.597 0.7 3.108 2.23 38.85 38.92
Quartz  (1,5,9) 13.129 77.01 0.596 0.7 3.108 2.23 38.85 38.92
Equiv. Refl.: (5,1,-9), (5,-6,9), (9,-3,5), (9,-6,-5), (-3,9,-5), (-3,-6,5), (-6,1,9), (-6,5,-9), (-6,9,5)
(-6,-3,-5)
Quartz  (8,-2,-7)  13.223 78.93 0.589 0.8 2.637 2.03 32.96 33.02
Equiv. Refl.: (8,-6,7)
Quartz  (-2,8,7) 13.223 78.93 0.588 0.8 2.637 2.02 32.96 33.02
Equiv. Refl.: (-2,-6,-7), (-6,8,-7), (-6,-2,7)
Quartz  (1,8,3) 12.915 73.44 0.585 0.7 4.006 2.71 50.07 50.15
Equiv. Refl.: (1,-9,-3), (8,1,-3), (8,-9,3), (-9,1,3), (-9,8,-3)
Quartz  (9,-1,3) 12.915 73.44 0.583 0.7 4.006 2.76 50.07 50.15
Equiv. Refl.: (9,-8,-3), (-1,9,-3), (-1,-8,3), (-8,9,3), (-8,-1,-3)
Quartz  (1,8,-3) 12.915 73.44 0.579 0.7 4.006 2.76 50.07 50.15
Equiv. Refl.: (1,-9,3), (8,1,3), (8,-9,-3), (-9,1,-3), (-9,8,3)
Quartz (0,1,-11) 12.701 70.5 0.566 0.7 4.772 3.14 59.65 59.73
Equiv. Refl.: (0,-1,11), (1,-1,-11), (-1,1,11)
Sapph  (0,5,22) 12.917 73.46 0.565 0.7 4.001 2.85 50.01 50.09
Equiv. Refl.: (0,-5,-22), (5,0,-22), (5,-5,22), (-5,0,22), (-5,5,-22), (1,0,11), (-1,0,-11)
Quartz (6,-1,-9)  13.129 77.01 0.562 0.7 3.108 2.23 38.85 38.92

Equiv. Refl.: (6,-5,9), (-1,6,9), (-1,-5,-9), (-5,6,-9), (-5,-1,9)



Ei= 13.474 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,-6) 13.299 80.75 0.553 0.7 2.195 1.62 27.44 27.49
Equiv. Refl.: (4,-9,6), (-9,4,-6), (-9,5,6)
Quartz  (5,4,6) 13.299 80.75 0.552 0.7 2.195 1.61 27.44 27.49
Equiv. Refl.: (5,-9,-6), (9,-1,-3), (9,-8,3), (-1,9,3), (-1,-8,-3), (-8,9,-3), (-8,-1,3)
Sapph  (2,3,23) 12.787 71.63 0.536 0.7 4.475 3 55.94 56.02

Equiv. Refl.: (2,5,-23), (32:23), (3-523), (5-2-23), (5.3.23), (-25.23), (-2-3-23), (:35,23), (-3-2:23)
(-5,2,23), (-5,3,-23)

Quartz (-4,56)  13.299 80.75 0.535 07 2.195 1.62 27.44 27.49

Quartz (9-4,6)  13.299 80.75 0.534 0.7 2.195 1.62 27.44 27.49
Equiv. Refl.: (9,-5,-6), (-4,9,-6), (-5,9,6), (-5,-4,-6)

Sapph  (553)  13.107 76.6 0.526 07 321 2.26 40.13 40.19

Equiv. Refl.: (5,5,-3), (5,-10,3), (5,-10,-3), (10,-5,3), (10,-5,-3), (-5,10,3), (-5,10,-3), (-5,-5,3), (-5,-5,-3)
(-10,5,3), (-10,5,-3)

Quartz (10,-4,3) 13.16 77.6 0.525 0.7 2.963 1.96 37.04 37.09
Equiv. Refl.: (10,-6,-3), (-4,10,-3), (-4,-6,3), (-6,10,3), (-6,-4,-3)

Quartz  (4,6,-3) 13.16 77.6 0.506 0.7 2.963 1.96 37.04 37.09
Equiv. Refl.: (4,-10,3), (-10,4,-3), (-10,6,3)

Quartz  (6,4,3) 13.16 77.6 0.505 0.7 2.963 1.96 37.04 37.09
Equiv. Refl.: (6,-10,-3)

Quartz  (0,9,-1) 13.163 77.66 0.479 0.6 2.946 1.84 36.83 36.88
Equiv. Refl.: (0,-9,1), (9,0,1), (9,-9,-1), (-9,0,-1), (-9,9,1)

LiNbO3 (5,6,5) 13.452 86.69 0.476 1.9 0.779 151 9.74 9.86

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

LiNbO3 (2,7,13) 1278 7153 0.446 0.9 4.499 4.03 56.24 56.39
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)

LiNbO3 (4,6,-11)  13.082 76.15 0.428 1 3.323 3.22 41.54 41.66
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)
(-10,4,-11), (-10,6,11)

Quartz  (-4,9,6) 13.299 80.75 0.411 0.6 2.195 1.29 27.44 27.47
Equiv. Refl.: (-4,-5,-6)

Quartz  (9,-4,-6)  13.299 80.75 0.41 0.6 2.195 1.29 27.44 27.47
Equiv. Refl.: (9,-5,6), (-5,9,-6)

Quartz (-5,-4,6)  13.299 80.75 0.409 0.6 2.195 1.29 27.44 27.47

LiNbO3  (2,2,27) 12.999 74.74 0.399 0.9 3.675 3.3 45.94 46.06

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)

Quartz  (0,6,-8) 12.674 70.15 0.397 0.5 4.863 2.39 60.79 60.84
Equiv. Refl.: (0,-6,8), (6,0,8), (6,-6,-8), (-6,0,-8), (-6,6,8)

Quartz  (4,5,6) 13.299 80.75 0.388 0.6 2.195 1.29 27.44 27.47
Equiv. Refl.: (4,-9,-6), (-9,4,6), (-9,5,-6)

Quartz  (5,4,-6) 13.299 80.75 0.387 0.6 2.195 1.29 27.44 27.47
Equiv. Refl.: (5,-9,6)

Quartz  (2,1,11) 13.193 78.28 0.38 0.5 2.796 1.43 34.95 34.98
Equiv. Refl.: (2,-3,-11), (-3,1,-11)

Quartz (1,2,-11)  13.193 78.28 0.379 0.5 2.796 1.43 34.95 34.98

Equiv. Refl.: (1,-3,11), (-3,2,11)



Ei= 13.474 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  (3,4,23) 13.316 81.22 0.362 11 2.081 2.22 26.01 26.1
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), (1,6,-17), (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  (8,-3,7) 12.98 74.44 0.353 0.5 3.752 1.76 46.9 46.93
Equiv. Refl.: (8,-5,-7), (-3,8,-7), (-3,-5,7)

Quartz  (-5,8,7) 12.98 74.44 0.352 0.5 3.752 1.75 46.9 46.93
Equiv. Refl.: (-5,-3,-7)

Quartz  (3,5,-7) 12.98 74.44 0.347 0.5 3.752 1.76 46.9 46.93
Equiv. Refl.: (3,-8,7), (10,-4,0), (10,-6,0), (-4,10,0), (-4,-6,0), (-6,10,0), (-6,-4,0), (-8,3,-7), (-8,5,7)

Quartz  (1,4,10) 13.272 80.06 0.346 0.5 2.36 1.22 29.5 29.53
Equiv. Refl.: (1,-5,-10), (4,1,-10), (4,6,0), (4,-5,10), (4,-10,0), (5,3,7), (5,-8,-7), (6,4,0), (6,-10,0)

(-10,4,0), (-10,6,0)

Quartz (-5,4,-10) 13.272 80.06 0.345 0.5 2.36 1.22 29.5 29.53

Quartz  (-5,1,10)  13.272 80.06 0.344 0.5 2.36 1.22 29.5 29.53

Quartz  (3,-1,11)  13.193 78.28 0.342 0.5 2.796 1.43 34.95 34.98
Equiv. Refl.: (3,-2,-11), (-1,-4,-10), (-2,3,11), (-2,-1,-11)

Quartz (-1,3,-11) 13.193 78.28 0.341 0.5 2.796 1.43 34.95 34.98
Equiv. Refl.: (-1,5,10), (-1,-2,11), (-4,5,-10), (-4,-1,10)

Quartz (5,-1,-10) 13.272 80.06 0.34 0.5 2.36 1.22 29.5 29.53
Equiv. Refl.: (5,-4,10)

Sapph  (2,5,18) 12.731 70.88 0.322 0.4 4.67 2.1 58.38 58.41
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  (1,3,25) 13.107 76.6 0.317 0.5 3.209 1.57 40.12 40.15
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), (10,-3,-2), (10,-7,2), (-3,10,2), (-3,-7,-2), (-7,10,-2), (-7,-3,2)

Quartz  (0,4,10) 12.866 72.72 0.314 0.4 4.192 1.77 52.39 52.42
Equiv. Refl.: (0,-4,-10)

Quartz (4,0,-10) 12.866 72.72 0.313 0.4 4.192 1.76 52.39 52.42
Equiv. Refl.: (4,-4,10), (-4,0,10), (-4,4,-10)

Quartz  (3,7,2) 13.152 77.44 0.31 0.5 3.002 1.37 37.52 37.55
Equiv. Refl.: (3,-10,-2), (7,3,-2), (7,-10,2), (-10,3,2), (-10,7,-2)

LiNbO3 (4,5,17) 13.256 79.69 0.267 0.8 2.452 2.06 30.64 30.71
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)

Quartz (-10,6,-3)  13.16 77.6 0.263 0.4 2.963 1.15 37.04 37.06

Quartz  (4,6,3) 13.16 77.6 0.262 0.4 2.963 1.14 37.04 37.06
Equiv. Refl.: (4,-10,-3), (6,4,-3), (6,-10,3), (-10,4,3)

Quartz (10,-4,-3)  13.16 77.6 0.233 0.4 2.963 1.14 37.04 37.06
Equiv. Refl.: (10,-6,3)

Quartz  (-4,10,3) 13.16 77.6 0.232 0.4 2.963 1.14 37.04 37.06
Equiv. Refl.: (-4,-6,-3), (-6,10,-3), (-6,-4,3)

LiNbO3 (3,7,11) 13.302 80.83 0.211 0.8 2.175 1.71 27.18 27.24
Equiv. Refl.: (3,-10,-11), (7,3,-11), (7,-10,11), (10,-3,-11), (10,-7,11), (-3,10,11), (-3,-7,-11), (-7,10,-11), (-7,-3,11)
(-10,3,11), (-10,7,-11)

Quartz (10,-5,1) 12.67 70.11 0.202 0.3 4.876 1.44 60.95 60.97
Equiv. Refl.: (10,-5,-1), (-5,10,1), (-5,10,-1), (-5,-5,1), (-5,-5,-1)

Quartz  (5,5,1) 12.67 70.11 0.201 0.3 4.876 1.44 60.95 60.97
Equiv. Refl.: (5,5,-1), (5,-10,1), (5,-10,-1), (-10,5,1), (-10,5,-1)

Quartz (10,-3,1)  13.001 T74.77 0.199 0.3 3.669 1.13 45.86 45.87



Equiv. Refl.: (10,-7,-1), (-3,10,-1), (-3,-7,1), (-7,10,1), (-7,-3,-1)



Ei= 13.474 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  (3,7,-1) 13.001 74.77 0.187 0.3 3.669 1.13 45.86 45.87
Equiv. Refl.: (3,-10,1), (7,3,1), (7,-10,-1), (-10,3,-1), (-10,7,1)

LiNbO3 (5,6,-1) 13.272 80.06 0.171 0.7 2.36 1.6 29.5 29.54
Equiv. Refl.: (5,-11,1), (6,5,1), (6,-11,-1), (11,-5,1), (11,-6,-1), (-5,11,-1), (-5,-6,1), (-6,11,1), (-6,-5,-1)

(-11,5,-1), (-11,6,1)

LiNbO3  (2,8,9) 13.364 82.69 0.169 0.8 1.729 1.35 21.61 21.65
Equiv. Refl.: (2,8,-9), (2,-10,9), (2,-10,-9), (8,2,9), (8,2,-9), (8,-10,9), (8,-10,-9), (10,-2,9), (10,-2,-9)
(10,-8,9), (10,-8,-9), (-2,10,9), (-2,10,-9), (-2,-8,9), (-2,-8,-9), (-8,10,9), (-8,10,-9), (-8,-2,9)
(-8,-2,-9), (-10,2,9), (-10,2,-9), (-10,8,9), (-10,8,-9)

Quartz (0,2,-11)  12.949 73.96 0.16 0.3 3.874 1.03 48.43 48.44
Equiv. Refl.: (0,-2,11)

Quartz (2,-2,-11)  12.949 73.96 0.159 0.3 3.874 1.03 48.43 48.44
Equiv. Refl.: (-2,2,11)

Quartz  (2,0,11) 12.949 73.96 0.158 0.3 3.874 1.03 48.43 48.44
Equiv. Refl.: (-2,0,-11)

LiNbO3 (1,5,23) 12.873 72.83 0.147 0.5 4.164 2.05 52.05 52.09
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  (0,1,11) 12.701 70.5 0.144 0.2 4.772 1.12 59.65 59.66
Equiv. Refl.: (0,-1,-11), (1,-1,11)

Quartz (1,0,-11) 12.701 70.5 0.143 0.2 4.772 111 59.65 59.66
Equiv. Refl.: (-1,0,11), (-1,1,-11)

Sapph  (4,6,-5) 13.331 81.63 0.139 0.3 1.982 0.68 24.77 24.78
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)

LiNbO3  (3,7,-7) 12.749 71.12 0.13 0.4 4.608 2.05 57.59 57.63
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)

Sapph  (3,6,9) 12.69 70.36 0.122 0.2 4.809 1.12 60.11 60.12
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 (1,8,2) 12.889 73.06 0.121 0.2 4.105 0.99 51.31 51.32
Equiv. Refl.: (1,-9,-2), (8,1,-2), (8,-9,2), (9,-1,-2), (9,-8,2), (-1,9,2), (-1,-8,-2), (-8,9,-2), (-8,-1,2)
(-9,1,2), (-9,8,-2)

Sapph  (3,4,-19)  12.883 72.97 0.1 0.2 4.127 0.89 51.58 51.59
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)

LiNbO3 (3,6,15) 12.915 73.44 0.099 0.4 4.007 1.63 50.08 50.11
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)

Sapph  (4,6,1) 13.124 76.91 0.094 0.2 3.133 0.72 39.16 39.17
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)

LiNbO3 (2,6,-19)  13.143 77.27 0.09 0.4 3.045 1.33 38.06 38.08
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)

LiNbO3  (2,8,3) 12.814 72 0.088 0.4 4.378 1.62 54.73 54.75

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)



LiNbO3

Sapph

LiNbO3

LiNbO3

LiNbO3

(2521)  12.79 71.67 0.078 0.3 4.464 1.54 55.8
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)

1,7,12) 12721 70.75 0.045 0.1 4.706 0.61 58.82
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)

(2,3-25) 12.717 70.7 0.044 0.3 4.719 1.2 58.98
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)

(1,8-13)  13.226 79 0.039 03 2.62 0.83 32.74
Equiv. Refl.: (1,-9,13), (3,5,19), (3,-8,-19), (5,3,-19), (5,-8,19), (8,1,13), (8,-3,-19), (8,-5,19), (8,-9,-13)
(9,-1,13), (9,-8,-13), (-1,9,-13), (-1,-8,13), (-3,8,19), (-3,-5,-19), (-5,8,-19), (-5,-3,19), (-8,3,19)

(-8,5,-19), (-8,9,13), (-8,-1,-13), (-9,1,-13), (-9,8,13)

(1,811)  12.858 72.61 0.03 0.2 4.219 0.94 52.74
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)

55.82

58.83
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32.75

52.75




