Ei= 12.284 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]
Si (3,5,9) 12.241 85.18 7.8437 7.38 1.035 7.64 12.94 15.03
Equiv. Refl.: (3,9,5), (5,3,9), (5,9,3), (9,3,5), (9,5,3)
Si (0,2,10) 11.64 71.37 3.943 3.24 4.1406 13.41 51.76 53.47
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)
Ge (2,4,10) 12.004 77.74 3.8562 8.12 2.6703 21.68 33.38 39.8
Equiv. Refl.: (2,10,4), (4,2,10), (4,10,2), (10,2,4), (10,4,2)
Si (1,5,9) 11.807 73.98 2.9929 2.53 3.5261 8.92 44.08 44.97
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 81.62 2.8403 8.03 181 14.54 22.62 26.89
Equiv. Refl.: (1,11,1), (5,7,7), (7.,5,7), (7,7.5), (11,1,1)
Ge (3,5,9) 11.751 73.06 1.6697 4.49 3.7418 16.8 46.77 49.7
Equiv. Refl.: (3,9,5), (5,3,9), (5,9,3), (9,3,5), (9,5,3)
LiNbO3 (3,6,12) 12.272 87.47 31.619 32.1 0.542 17.42 6.78 18.69
Equiv. Refl.: (6,-9,12), (9,-6,12), (-3,9,12), (-6,-3,12), (-9,3,12)
LiNbO3 (3,-9,-12) 12.272 87.47 31.021 32.1 0.542 17.42 6.78 18.69
Equiv. Refl.: (6,3,-12), (9,-3,-12), (-3,-6,-12), (-6,9,-12), (-9,6,-12)
LiNbO3 (3,-9,12) 12.272 87.47 27.464 28.7 0.542 15.59 6.78 17
Equiv. Refl.: (6,3,12), (9,-3,12), (-3,-6,12), (-6,9,12), (-9,6,12)
LiNbO3 (3,6,-12) 12.272 87.47 27.024 28.7 0.542 15.59 6.78 17
Equiv. Refl.: (6,-9,-12), (9,-6,-12), (-3,9,-12), (-6,-3,-12), (-9,3,-12)
LiNbO3 (4,6,4) 12.253 85.95 17.128 17.7 0.871 15.44 10.89 18.9
Equiv. Refl.: (6,-10,4), (10,-6,4), (-4,10,4), (-6,-4,4), (-10,4,4)
LiNbO3 (4,-10,-4) 12.253 85.95 17.06 17.7 0.871 15.44 10.89 18.89
Equiv. Refl.: (6,4,-4), (10,-4,-4), (-4,-6,-4), (-6,10,-4), (-10,6,-4)
LiNbO3 (2,-9,-10) 12.229 84.56 15.889 15.4 1171 18 14.63 23.2
Equiv. Refl.: (7,2,-10), (9,-2,-10), (-2,-7,-10), (-7,9,-10), (-9,7,-10)
LiNbO3 (2,7,10) 12.229 84.56 14.933 15.4 1.171 18 14.63 23.2
Equiv. Refl.: (7,-9,10), (9,-7,10), (-2,9,10), (-7,-2,10), (-9,2,10)
Quartz  (-3,0,10) 12.275 87.78 13.323 12.1 0.476 5.75 5.95 8.27
Quartz  (0,3,10) 12.275 87.78 13.322 12.1 0.476 5.75 5.95 8.27
Equiv. Refl.: (0,-3,-10), (3,0,-10)
Quartz (-3,3,-10) 12.275 87.78 13.321 12.1 0.476 5.75 5.95 8.27
Quartz  (3,-3,10) 12.275 87.78 13.32 12.1 0.476 5.75 5.95 8.27
LiNbO3 (1,2,26) 12.195 83.09 11.368 115 1.489 17.1 18.61 25.27
Equiv. Refl.: (2,-3,26), (3,-2,26), (-1,3,26), (-2,-1,26), (-3,1,26)
LiNbO3 (1,-3,-26) 12.195 83.09 11.349 11.5 1.489 17.1 18.61 25.27
Equiv. Refl.: (2,1,-26), (3,-1,-26), (-1,-2,-26), (-2,3,-26), (-3,2,-26)
LiNbO3  (4,6,-2) 12.155 81.69 10.592 10.3 1.795 18.57 22.44 29.13
Equiv. Refl.: (6,-10,-2), (10,-6,-2), (-4,10,-2), (-6,-4,-2), (-10,4,-2)
Sapph (3,6,6) 12.28 88.46 10.46 11.3 0.33 3.72 4.13 5.55
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)
LiNbO3 (4,-10,2) 12.155 81.69 10.284 10.3 1.795 18.57 22.44 29.13
Equiv. Refl.: (6,4,2), (10,-4,2), (-4,-6,2)
LiNbO3 (-6,10,2) 12.155 81.69 10.283 10.3 1.795 18.57 22.44 29.13

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



Ei= 12.284 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 78.72 10.059 9.3 2.451 22.88 30.63 38.23
Equiv. Refl.: (5,-5,22), (-5,0,22)
Sapph  (0,8,4) 12.186 82.75 9.918 8.2 1.562 12.87 19.53 23.39
Equiv. Refl.: (0,-8,-4), (8,0,-4), (8,-8,4), (-8,0,4), (-8,8,-4)
LiNbO3 (0,-5,-22)  12.047 78.72 9.636 9.3 2.451 22.88 30.63 38.23
Equiv. Refl.: (5,0,-22), (-5,5,-22)
LiNbO3  (5,5,0) 12.042 78.61 9.194 8.8 2.475 21.8 30.94 37.85
Equiv. Refl.: (5,-10,0), (10,-5,0), (-5,10,0), (-5,-5,0), (-10,5,0)
Quartz  (-4,-5,4) 12.27 87.22 8.165 7.8 0.596 4.64 7.46 8.78
Equiv. Refl.: (-5,9,4), (-5,-4,-4)
Quartz  (9,-5,-4) 12.27 87.22 8.164 7.8 0.596 4.64 7.46 8.78
Equiv. Refl.: (-4,9,-4)
Quartz  (9,-4,4) 12.27 87.22 8.163 7.8 0.596 4.64 7.46 8.78
Quartz  (4,5,-4) 12.27 87.22 8.113 7.8 0.596 4.64 7.46 8.78
Equiv. Refl.: (5,4,4), (5,-9,-4)
Quartz  (4,-9,4) 12.27 87.22 8.112 7.8 0.596 4.64 7.46 8.78
Equiv. Refl.: (-9,5,4)
Quartz  (-9,4,-4) 12.27 87.22 8.111 7.8 0.596 4.64 7.46 8.78
LiNbO3 (3,-8,-16)  12.08 79.55 7.686 7.3 2.266 16.65 28.32 32.85
Equiv. Refl.: (5,3,-16), (8,-3,-16), (-3,-5,-16), (-5,8,-16), (-8,5,-16)
LiNbO3 (0,-2,26)  11.955 76.7 7.559 7.2 2.904 20.8 36.3 41.84
Equiv. Refl.: (2,0,26), (-2,2,26)
Sapph (3,6,0) 11.941 76.43 7.551 6 2.966 17.86 37.07 41.15
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 76.7 7.518 7.2 2.904 20.8 36.3 41.84
Equiv. Refl.: (2,-2,-26), (-2,0,-26)
LiNbO3  (1,-9,4) 12.014 77.97 7.389 7.1 2.618 18.59 32.72 37.63
Equiv. Refl.: (8,1,4), (9,-1,4), (-1,-8,4), (-8,9,4), (-9,8,4)
LiNbO3 (0,-7,16) 12.08 79.55 7.142 7.1 2.266 16.19 28.32 32.63
Equiv. Refl.: (7,0,16), (-7,7,16)
LiNbO3  (1,8,-4) 12.014 77.97 7.131 7.1 2.618 18.59 32.72 37.63
Equiv. Refl.: (8,-9,-4), (9,-8,-4), (-1,9,-4), (-8,-1,-4), (-9,1,-4)
LiNbO3 (0,8,-8) 11.685 72.03 7.024 6.3 3.983 25 49.79 55.72
Equiv. Refl.: (8,-8,-8), (-8,0,-8)
LiNbO3 (0,7,-16) 12.08 79.55 6.94 7.1 2.266 16.19 28.32 32.63
Equiv. Refl.: (7,-7,-16), (-7,0,-16)
LiNbO3 (3,5,16) 12.08 79.55 6.891 7.3 2.266 16.65 28.32 32.85
Equiv. Refl.: (5,-8,16), (8,-5,16), (-3,8,16), (-5,-3,16), (-8,3,16)
Sapph  (0,7,-10)  11.562 70.26 6.774 5.3 4.408 23.32 55.1 59.84
Equiv. Refl.: (0,-7,10), (7,0,10), (7,-7,-10), (-7,0,-10), (-7,7,10)
Quartz  (4,54) 12.27 87.22 6.758 6.5 0.596 3.87 7.46 8.4
Quartz  (4,-9,-4) 12.27 87.22 6.757 6.5 0.596 3.87 7.46 8.4
Equiv. Refl.: (-9,5,-4)
Quartz  (-9,4,4) 12.27 87.22 6.756 6.5 0.596 3.87 7.46 8.4
Quartz  (5,4,-4) 12.27 87.22 6.755 6.5 0.596 3.87 7.46 8.4
Equiv. Refl.: (5,-9,4)
Quartz  (9,-5,4) 12.27 87.22 6.705 6.5 0.596 3.87 7.46 8.4
Equiv. Refl.: (-4,9,4), (-4,-5,-4)
Quartz  (9,-4,-4) 12.27 87.22 6.704 6.5 0.596 3.87 7.46 8.4



Ei= 12.284 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  (-5,9,-4) 12.27 87.22 6.702 6.5 0.596 3.87 7.46 8.4
Equiv. Refl.: (-5,-4,4)

LiNbO3  (1,8,2) 11.914 75.9 6.682 6.4 3.085 19.77 38.57 43.34
Equiv. Refl.: (8,-9,2), (9,-8,2), (-1,9,2), (-8,-1,2), (-9,1,2)

LiNbO3 (0,-8,8) 11.685 72.03 6.657 6.3 3.983 25 49.79 55.72
Equiv. Refl.: (8,0,8), (-8,8,8)

LiNbO3 (0,8,10) 11.989 77.42 6.636 6.3 2.741 17.26 34.27 38.37
Equiv. Refl.: (8,-8,10), (-8,0,10)

LiNbO3 (1,-9,-2) 11.914 75.9 6.593 6.4 3.085 19.77 38.57 43.34
Equiv. Refl.: (8,1,-2), (9,-1,-2), (-1,-8,-2), (-8,9,-2), (-9,8,-2)

Quartz  (5,1,-8) 12.248 85.6 6.479 5.9 0.945 5.61 11.81 13.08
Equiv. Refl.: (5,-6,8)

Quartz (-6,5-8)  12.248 85.6 6.474 5.9 0.945 5.61 11.81 13.08

Quartz  (-6,1,8) 12.248 85.6 6.473 5.9 0.945 5.61 11.81 13.08

Quartz  (1,5,8) 12.248 85.6 6.472 5.9 0.945 5.61 11.81 13.08

Quartz (1,-6,-8)  12.248 85.6 6.471 5.9 0.945 5.61 11.81 13.08

Quartz (-5,6,-8)  12.248 85.6 6.466 5.9 0.945 5.61 11.81 13.08
Equiv. Refl.: (-5,-1,8)

Quartz  (6,-5,8) 12.248 85.6 6.462 5.9 0.945 5.61 11.81 13.08

Quartz (6,-1,-8)  12.248 85.6 6.461 5.9 0.945 5.61 11.81 13.08

Quartz (-1,-5,-8)  12.248 85.6 6.459 5.9 0.945 5.61 11.81 13.08

Quartz  (-1,6,8) 12.248 85.6 6.458 5.9 0.945 5.61 11.81 13.08

LiNbO3 (2,2,24) 11.764 73.26 6.418 6 3.694 22.28 46.18 51.27
Equiv. Refl.: (2,-4,24), (4,-2,24), (-2,-2,24)

LiNbO3 (-2,4,24) 11.764 73.26 6.417 6 3.694 22.28 46.18 51.27
Equiv. Refl.: (-4,2,24)

LiNbO3 (2,2,-24) 11.764 73.26 6.404 6 3.694 22.28 46.18 51.27
Equiv. Refl.: (2,-4,-24), (4,-2,-24), (-2,4,-24), (-2,-2,-24), (-4,2,-24)

LiNbO3 (2,6,14) 11.821 74.22 6.303 5.9 3.472 20.64 434 48.06
Equiv. Refl.: (6,-8,14), (8,-6,14), (-2,8,14), (-6,-2,14), (-8,2,14)

LiNbO3 (2,5,18) 11.84 74.55 6.261 6 3.394 20.36 42.43 47.06
Equiv. Refl.: (5,-7,18), (7,-5,18), (-2,7,18), (-5,-2,18), (-7,2,18)

LiNbO3 (2,-7,-18) 11.84 74.55 6.229 6 3.394 20.36 42.43 47.06
Equiv. Refl.: (5,2,-18), (7,-2,-18), (-2,-5,-18), (-5,7,-18), (-7,5,-18)

Sapph  (1,1,24) 11.748 73.01 6.152 49 3.754 18.46 46.93 50.43
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,-8,-14) 11.821 74.22 6.103 5.9 3.472 20.64 434 48.06
Equiv. Refl.: (6,2,-14), (8,-2,-14), (-2,-6,-14), (-6,8,-14), (-8,6,-14)

LiNbO3 (2,-5,22)  11.555 70.16 6.091 55 4.432 24.55 55.39 60.59
Equiv. Refl.: (3,2,22), (5,-2,22), (-2,-3,22), (-3,5,22), (-5,3,22)

LiNbO3 (2,-7,18) 11.84 74.55 6.04 5.8 3.394 19.74 42.43 46.8
Equiv. Refl.: (5,2,18), (7,-2,18), (-2,-5,18), (-5,7,18), (-7,5,18)

LiNbO3 (2,5,-18) 11.84 74.55 5.969 5.8 3.394 19.74 42.43 46.8
Equiv. Refl.: (5,-7,-18), (7,-5,-18), (-2,7,-18), (-5,-2,-18), (-7,2,-18)

LiNbO3 (0,-6,18)  11.593 70.69 5.946 5.5 4.305 23.66 53.81 58.78
Equiv. Refl.: (6,0,18), (-6,6,18)

LiNbO3 (0,-8,-10)  11.989 77.42 5.932 6.3 2.741 17.26 34.27 38.37

Equiv. Refl.:

(8,0,-10), (-8,8,-10)



Ei= 12.284 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 (-2,5,-22) 11.555 70.16 5.874 5.5 4.432 24.55 55.39 60.59
Equiv. Refl.: (-5,2,-22)
LiNbO3 (2,3,-22)  11.555 70.16 5.873 5.5 4.432 24.55 55.39 60.59
Equiv. Refl.: (3,-5,-22), (5,-3,-22), (-3,-2,-22)
LiNbO3 (1,-8,12) 11.79 73.69 5.872 5.6 3.593 20.17 44.92 49.24
Equiv. Refl.: (7,1,12), (8,-1,12), (-1,-7,12), (-7,8,12), (-8,7,12)
LiNbO3 (0,6,-18)  11.593 70.69 5.836 55 4.305 23.66 53.81 58.78
Equiv. Refl.: (6,-6,-18), (-6,0,-18)
LiNbO3 (1,7,-12) 11.79 73.69 5.764 5.6 3.593 20.17 44.92 49.24
Equiv. Refl.: (7,-8,-12), (8,-7,-12), (-1,8,-12), (-7,-1,-12), (-8,1,-12)
LiNbO3 (3,-8,14) 11.573 70.41 5.762 5.2 4.372 22.86 54.65 59.24
Equiv. Refl.: (5,3,14), (8,-3,14), (-3,-5,14)
LiNbO3 (-5,8,14) 11.573 70.41 5.761 5.2 4.372 22.86 54.65 59.24
Equiv. Refl.: (-8,5,14)
LiNbO3 (4,5,-10)  11.745 72.96 5.594 5.3 3.765 19.87 47.06 51.09
Equiv. Refl.: (5,-9,-10), (9,-5,-10), (-4,9,-10), (-5,-4,-10), (-9,4,-10)
LiNbO3  (2,-9,8) 11.931 76.22 5.564 55 3.012 16.53 37.65 41.12
Equiv. Refl.: (7,2,8), (9,-2,8), (-2,-7,8), (-7,9,8), (-9,7,8)
LiNbO3  (1,5,20) 11.829 74.36 5.475 5.4 3.44 18.53 43 46.82
Equiv. Refl.: (5,-6,20), (6,-5,20), (-1,6,20), (-5,-1,20), (-6,1,20)
LiNbO3 (2,-6,20) 11.581 70.52 5.467 5.1 4.344 22.23 54.3 58.68
Equiv. Refl.: (4,2,20), (6,-2,20), (-2,-4,20), (-4,6,20), (-6,4,20)
LiNbO3 (1,-6,-20) 11.829 74.36 5.448 5.4 3.44 18.53 43 46.82
Equiv. Refl.: (5,1,-20), (6,-1,-20), (-1,-5,-20), (-5,6,-20), (-6,5,-20)
LiNbO3 (0,6,18) 11.593 70.69 5.427 5.1 4.305 21.84 53.81 58.07
Equiv. Refl.: (6,-6,18), (-6,0,18)
LiNbO3 (3,5,-14) 11.573 70.41 5.328 5.2 4.372 22.86 54.65 59.24
Equiv. Refl.: (5,-8,-14), (8,-5,-14), (-3,8,-14), (-5,-3,-14), (-8,3,-14)
LiNbO3 (2,4,-20) 11.581 70.52 5.325 5.1 4.344 22.23 54.3 58.68
Equiv. Refl.: (4,-6,-20), (6,-4,-20), (-2,6,-20), (-4,-2,-20), (-6,2,-20)
LiNbO3 (1,6,16) 11.59 70.65 5311 5 4314 21.4 53.92 58.01
Equiv. Refl.: (6,-7,16), (7,-6,16), (-1,7,16), (-6,-1,16), (-7,1,16)
LiNbO3 (4,-9,10) 11.745 72.96 5.267 5.3 3.765 19.87 47.06 51.09
Equiv. Refl.: (5,4,10), (9,-4,10), (-4,-5,10), (-5,9,10), (-9,5,10)
LiNbO3 (2,7,-8) 11.931 76.22 5.243 55 3.012 16.53 37.65 41.12
Equiv. Refl.: (7,-9,-8), (9,-7,-8), (-2,9,-8), (-7,-2,-8), (-9,2,-8)
Sapph  (4,5,-4) 11.904 75.71 5.235 4.3 3.129 13.59 39.11 41.4
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 (1,7,12) 11.79 73.69 5.225 5.1 3.593 18.43 44.92 48.55
Equiv. Refl.: (7,-8,12), (8,-7,12), (-7,-1,12)
LiNbO3 (-1,8,12) 11.79 73.69 5.224 5.1 3.593 18.43 44.92 48.55
Equiv. Refl.: (-8,1,12)
LiNbO3 (0,-6,-18)  11.593 70.69 5.219 5.1 4.305 21.84 53.81 58.07
Equiv. Refl.: (6,0,-18), (-6,6,-18)
LiNbO3 (1,-8,-12)  11.79 73.69 5.139 5.1 3.593 18.43 44.92 48.55
Equiv. Refl.: (7,1,-12), (8,-1,-12), (-1,-7,-12), (-7,8,-12), (-8,7,-12)
Sapph  (4,5,-7) 12.216 83.95 5.126 4.7 1.301 6.14 16.26 17.38
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)



Ei= 12.284 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  (0,5-20)  12.153 81.64 5.092 44 1.806 7.93 22,57 23.92
Equiv. Refl.: (0,-5,20), (5,0,20), (5,-5,-20), (-5,0,-20), (-5,5,20)
Sapph  (3,3,18) 11.615 71.01 5.078 4 4.227 16.72 52.84 55.42

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

LiNbO3 (1,-7,-16) 11.59 70.65 5.044 5 4.314 21.4 53.92 58.01
Equiv. Refl.: (6,1,-16), (7,-1,-16), (-1,-6,-16), (-6,7,-16), (-7,6,-16)

LiNbO3 (0,1,26) 11.709 72.41 4.961 4.9 3.895 18.93 48.69 52.24
Equiv. Refl.: (1,-1,26), (-1,0,26)

LiNbO3 (0,-1,-26) 11.709 72.41 4.897 4.9 3.895 18.93 48.69 52.24
Equiv. Refl.: (1,0,-26), (-1,1,-26)

Sapph  (1,4,21) 12.165 82.02 4.854 4.3 1.721 7.38 21.51 22.74

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)

LiNbO3 (0,-7,-14) 11.573 70.41 4.666 4.5 4.372 19.8 54.65 58.12
Equiv. Refl.: (7,0,-14), (-7,7,-14)

LiNbO3 (0,7,14) 11.573 70.41 4.584 4.5 4.372 19.8 54.65 58.12
Equiv. Refl.: (7,-7,14), (-7,0,14)

Quartz  (-5,7,-7) 12.135 81.06 4.152 35 1.931 6.75 24.14 25.07
Equiv. Refl.: (-5,-2,7)

Quartz  (-2,7,7) 12.135 81.06 4.15 35 1.931 6.75 24.14 25.07
Equiv. Refl.: (-2,-5,-7)

Quartz (7,-2,-7)  12.135 81.06 4.149 35 1.931 6.75 24.14 25.07
Equiv. Refl.: (7,-5,7)

Sapph  (1,7,6) 11.714 72.47 4.137 3.3 3.88 12.9 48.5 50.19

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)

Quartz  (5,2,-7) 12.135 81.06 4.096 85 1.931 6.75 24.14 25.07
Equiv. Refl.: (5,-7,7)

Quartz  (2,5,7) 12.135 81.06 4.094 35 1.931 6.75 24.14 25.07
Equiv. Refl.: (2,-7,-7)

Quartz  (-7,2,7) 12.135 81.06 4.093 35 1.931 6.75 24.14 25.07
Equiv. Refl.: (-7,5,-7)

Quartz (-2,9,-2) 12.145 81.36 3.238 2.7 1.867 5.09 23.33 23.88
Equiv. Refl.: (-2,-7,2)

Quartz  (9,-2,2) 12.145 81.36 3.237 2.7 1.867 5.09 23.33 23.88
Equiv. Refl.: (9,-7,-2), (-7,9,2), (-7,-2,-2)

Quartz  (2,7,-2) 12.145 81.36 3.136 2.7 1.867 5.09 23.33 23.88
Equiv. Refl.: (2,-9,2), (7,2,2), (7,-9,-2), (-9,2,-2), (-9,7,2)

Sapph  (2,6,11) 12.052 78.85 3.081 2.7 2.421 6.5 30.26 30.95

Equiv. Refl.: (2,-8,-11), (6,2,-11), (6,-8,11), (8,-2,-11), (8,-6,11), (-2,8,11), (-2,-6,-11), (-6,8,-11), (-6,-2,11)
(-8,2,11), (-8,6,-11)

Sapph  (1,6-14) 11.915 75.92 2.919 2.8 3.08 8.48 385 39.42
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)

Quartz  (0,7,-5) 11.701 72.27 2.813 2.2 3.926 8.61 49.08 49.83
Equiv. Refl.: (0,-7,5)
Quartz  (7,0,5) 11.701 72.27 2.812 2.2 3.926 8.6 49.08 49.83

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



Ei= 12.284 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 (7,-7,-5) 11.701 72.27 2.811 2.2 3.926 8.6 49.08 49.83
Equiv. Refl.: (-7,7,5)

Sapph  (2,6,-10)  11.852 74.76 2.605 25 3.347 8.22 41.83 42.63
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)

Sapph  (1,7,9) 12.143 81.32 2.554 2.6 1.875 4.95 23.44 23.96
Equiv. Refl.: (1,7,-9), (1,-8,9), (1,-8,-9), (7,1,9), (7,1,-9), (7,-8,9), (7,-8,-9), (8,-1,9), (8,-1,-9)

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

Sapph  (4,5,5) 11.99 77.44 2.465 24 2.738 6.56 34.22 34.85
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)

Sapph  (2,3,20) 11.581 70.53 2.464 2.3 4.344 9.91 54.3 55.19
Equiv. Refl.: (2,-5,-20), (3,2,-20), (3,-5,20), (5,-2,-20), (5,-3,20), (-2,5,20), (-2,-3,-20), (-3,5,-20), (-3,-2,20)
(-5,2,20), (-5,3,-20)

Sapph  (3,5,10) 11.562 70.26 2.339 2.2 4.408 9.58 55.1 55.93
Equiv. Refl.: (3,-8,-10), (5,3,-10), (5,-8,10), (8,-3,-10), (8,-5,10), (-3,8,10), (-3,-5,-10), (-5,8,-10), (-5,-3,10)
(-8,3,10), (-8,5,-10)

Sapph  (3,5,13) 12.223 84.28 2.17 2.8 1.229 3.39 15.37 15.74
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  (-8,4,6) 12.217 84.02 2.051 24 1.287 3.14 16.09 16.39
Equiv. Refl.: (-8,4,-6)

Quartz  (4,4,6) 12.217 84.02 2.05 24 1.287 3.14 16.09 16.39
Equiv. Refl.: (4,4,-6), (4,-8,6), (4,-8,-6)

Quartz  (8,-4,6) 12.217 84.02 1.991 2.4 1.287 3.14 16.09 16.39

Quartz (8,-4,-6)  12.217 84.02 1.99 24 1.287 3.14 16.09 16.39

Quartz  (-4,8,6) 12.217 84.02 1.989 24 1.287 3.14 16.09 16.39
Equiv. Refl.: (-4,8,-6), (-4,-4,6), (-4,-4,-6)

Quartz  (4,3,7) 11.959 76.79 1.957 21 2.885 6.01 36.06 36.55
Equiv. Refl.: (4,-7,-7)

Quartz  (34,-7) 11.959 76.79 1.956 21 2.885 6.01 36.06 36.55
Equiv. Refl.: (-7,3,-7)

Quartz  (3,-7,7) 11.959 76.79 1.955 21 2.885 6.01 36.06 36.55
Equiv. Refl.: (-7,4,7)

Quartz  (2,7,1) 11.981 77.25 1.93 21 2.78 5.72 34.75 35.22
Equiv. Refl.: (2,-9,-1), (7,2,-1), (7,-9,1), (-9,2,1), (-9,7,-1)

Sapph (0,4,-22)  12.103 80.14 1.899 2.2 2.135 4.76 26.69 27.11
Equiv. Refl.: (0,-4,22), (4,0,22), (4,-4,-22), (-4,0,-22), (-4,4,22)

Quartz  (-4,7,7) 11.959 76.79 1.896 21 2.885 6.01 36.06 36.55
Equiv. Refl.: (-4,-3,-7)

Quartz  (7,-3,7) 11.959 76.79 1.895 21 2.885 6.01 36.06 36.55
Equiv. Refl.: (7,-4,-7), (-3,7,-7), (-3,-4,7)

Quartz (1,2,-10) 12.101 80.09 1.855 21 2.147 4.45 26.83 27.2
Equiv. Refl.: (1,-3,10), (-3,1,-10), (-3,2,10)

Quartz  (2,1,10) 12.101 80.09 1.854 2.1 2.147 4.45 26.83 27.2
Equiv. Refl.: (2,-3,-10)

Quartz  (9,-2,-1) 11.981 77.25 1.849 2.1 2.78 5.72 34.75 35.22

Equiv. Refl.:

(9,-7,1), (-2,9,1), (-2,-7,-1), (-7,9,-1), (-7,-2,1)



Ei= 12.284 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,-1,10) 12.101 80.09 1.822 2.1 2.147 4.45 26.83 27.2
Equiv. Refl.: (3,-2,-10), (-1,3,-10), (-1,-2,10), (-2,-1,-10)

Quartz (-2,3,10) 12.101 80.09 1.821 2.1 2.147 4.45 26.83 27.2

Sapph  (4,5,-1) 11.76 73.2 1.713 1.9 3.709 7.03 46.37 46.9
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  (2,5,15) 11.812 74.07 1.598 1.8 3.507 6.3 43.84 44.29
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)

Quartz  (5,-2,-9) 12.12 80.64 1.578 1.8 2.026 3.73 25.32 25.6
Equiv. Refl.: (5,-3,9), (-5,2,9), (-5,3,-9)

Quartz  (3,2,-9) 12.12 80.64 1.577 1.8 2.026 3.73 25.32 25.6
Equiv. Refl.: (3,-5,9), (-3,5,-9)

Quartz  (2,3,9) 12.12 80.64 1.576 1.8 2.026 3.73 25.32 25.6
Equiv. Refl.: (2,-5,-9), (-2,5,9), (-3,-2,9)

Quartz  (-2,-3,-9) 12.12 80.64 1.575 1.8 2.026 3.73 25.32 25.6

Quartz  (2,6,5) 11.97 77.01 1.567 1.7 2.833 4.88 35.41 35.74
Equiv. Refl.: (2,-8,-5)

Quartz  (6,2,-5) 11.97 77.01 1.566 1.7 2.833 4.88 35.41 35.74
Equiv. Refl.: (6,-8,5), (-8,2,5), (-8,6,-5)

Quartz  (0,8,-1) 11.712 72.45 1.546 1.7 3.885 6.47 48.56 48.99
Equiv. Refl.: (0,-8,1), (8,0,1), (8,-8,-1), (-8,0,-1), (-8,8,1)

Quartz  (8,-2,-5) 11.97 77.01 1.52 1.7 2.833 4.88 35.41 35.74
Equiv. Refl.: (8,-6,5), (-2,8,5), (-2,-6,-5), (-6,8,-5), (-6,-2,5)

Sapph  (2,4,19) 12.067 79.21 1.509 1.8 2.341 4.26 29.26 29.57
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  (2,3,-9) 12.12 80.64 1.473 1.7 2.026 3.51 25.32 25.57

Quartz  (2,-5,9) 12.12 80.64 1.472 1.7 2.026 3.51 25.32 25.57
Equiv. Refl.: (3,2,9), (3,-5,-9)

Quartz  (-5,2,-9) 12.12 80.64 1.469 1.7 2.026 351 25.32 25.57
Equiv. Refl.: (-5,3,9)

Quartz  (-2,-3,9) 12.12 80.64 1.461 1.7 2.026 3.51 25.32 25.57

Quartz  (-2,5,-9) 12.12 80.64 1.46 1.7 2.026 351 25.32 25.57
Equiv. Refl.: (-3,5,9), (-3,-2,-9)

Quartz  (5,-2,9) 12.12 80.64 1.457 1.7 2.026 351 25.32 25.57
Equiv. Refl.: (5,-3,-9)

Quartz  (0,1,10) 11.562 70.26 1.446 1.6 4.407 6.84 55.09 55.51
Equiv. Refl.: (0,-1,-10), (1,0,-10), (1,-1,10), (-1,0,10)

Quartz (3,-1,-10) 12.101 80.09 1.445 1.7 2.147 3.59 26.83 27.07
Equiv. Refl.: (3,-2,10), (-1,1,-10)

Quartz (-2,3,-10) 12.101 80.09 1.444 1.7 2.147 3.59 26.83 27.07

Quartz (-1,-2,-10) 12.101 80.09 1.443 1.7 2.147 3.59 26.83 27.07
Equiv. Refl.: (-2,-1,10)

Quartz  (-1,3,10) 12.101 80.09 1.442 1.7 2.147 3.59 26.83 27.07
Sapph  (1,5,17) 11.662 71.69 1.409 1.6 4.066 6.45 50.82 51.23
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  (4,-1,-9) 11.583 70.55 1.407 15 4.338 6.55 54.23 54.62

Equiv. Refl.: (4,-3,9), (-1,4,9), (-1,-3,-9), (-3,4,-9), (-3,-1,9)



Ei= 12.284 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 (-3,1,10) 12.101 80.09 1.399 1.7 2.147 3.59 26.83 27.07
Equiv. Refl.: (-3,2,-10)

Quartz (2,1,-10) 12.101 80.09 1.398 1.7 2.147 3.59 26.83 27.07
Equiv. Refl.: (2,-3,10)

Quartz  (1,2,10) 12.101 80.09 1.397 1.7 2.147 3.59 26.83 27.07

Quartz (1,-3,-10) 12.101 80.09 1.396 1.7 2.147 3.59 26.83 27.07

Quartz  (1,3,9) 11.583 70.55 1.388 15 4.338 6.54 54.23 54.62
Equiv. Refl.: (1,-4,-9), (3,1,-9), (3,-4,9), (-4,1,9), (-4,3,-9)

Quartz (0,1,-10)  11.562 70.26 1.349 15 4.407 6.43 55.09 55.47
Equiv. Refl.: (0,-1,10)

Quartz  (1,0,10) 11.562 70.26 1.348 1.5 4.407 6.43 55.09 55.46
Equiv. Refl.: (1,-1,-10), (-1,0,-10), (-1,1,10)

Quartz  (0,6,7) 11.87 75.08 1.344 15 3.274 4.92 40.93 41.22
Equiv. Refl.: (0,-6,-7), (4,0,9), (4,-4,-9), (-4,0,-9), (-4,4,9)

Quartz  (0,4,-9) 11.855 74.81 1.343 1.5 3.336 5 41.7 42
Equiv. Refl.: (0,-4,9)

Quartz  (6,0,-7) 11.87 75.08 1.342 15 3.274 491 40.93 41.22
Equiv. Refl.: (6,-6,7), (-6,0,7), (-6,6,-7)

Quartz  (4,5,-2) 11.608 70.91 1.333 1.4 4.252 6.11 53.15 53.5
Equiv. Refl.: (4,-9,2), (5,4,2), (5,-9,-2), (-9,4,-2), (-9,5,2)

Quartz  (3,6,2) 11.79 73.69 131 15 3.594 5.22 44.92 45.22
Equiv. Refl.: (3,-9,-2), (6,3,-2), (6,-9,2), (-9,3,2), (-9,6,-2)

Quartz  (9,-4,2) 11.608 70.91 1.308 1.4 4.252 6.11 53.15 53.5
Equiv. Refl.: (9,-5,-2), (-4,9,-2), (-4,-5,2), (-5,9,2), (-5,-4,-2)

Quartz  (9,-3,-2) 11.79 73.69 1.307 15 3.594 5.22 44.92 45.22
Equiv. Refl.: (9,-6,2), (-3,4,9), (-3,9,2), (-3,-1,-9), (-3,-6,-2), (-6,9,-2), (-6,-3,2)

Quartz  (4,-1,9) 11.583 70.55 1.306 1.4 4.338 6.15 54.23 54.57
Equiv. Refl.: (4,-3,-9), (-1,4,-9), (-1,-3,9)

Quartz  (9,-6,-2) 11.79 73.69 1.304 1.4 3.594 5.19 44.92 45.22
Equiv. Refl.: (-6,9,2)

Quartz  (9,-3,2) 11.79 73.69 1.303 1.4 3.594 5.19 44.92 45.22
Equiv. Refl.: (-3,9,-2), (-3,-6,2), (-6,-3,-2)

Quartz  (1,3,-9) 11.583 70.55 1.299 1.4 4.338 6.15 54.23 54.57
Equiv. Refl.: (1,-4,9), (3,1,9), (3,-4,-9), (-4,1,-9), (-4,3,9)

Quartz  (3,6,-2) 11.79 73.69 1.295 1.4 3.594 5.19 44.92 45.22
Equiv. Refl.: (3,-9,2), (6,3,2), (6,-9,-2), (-9,3,-2), (-9,6,2)

Quartz  (1,7,-4) 11.918 75.99 1.292 1.4 3.065 4.42 38.32 38.57
Equiv. Refl.: (1,-8,4), (7,1,4), (7,-8,-4), (-8,1,-4), (-8,7,4)

Quartz (-3,9,-3)  12.066 79.18 1.279 1.5 2.348 3.5 29.35 29.56
Equiv. Refl.: (-3,-6,3), (-6,9,3), (-6,-3,-3)

Quartz  (9,-3,3) 12.066 79.18 1.278 15 2.348 35 29.35 29.56
Equiv. Refl.: (9,-6,-3)

Quartz  (8,-1,4) 11.918 75.99 1.243 1.4 3.065 4.42 38.32 38.57
Equiv. Refl.: (8,-7,-4), (-1,8,-4), (-1,-7,4)

Quartz  (-7,8,4) 11.918 75.99 1.242 1.4 3.065 4.42 38.32 38.57
Equiv. Refl.: (-7,-1,-4)

Quartz  (3,6,-3) 12.066 79.18 1.238 1.5 2.348 3.5 29.35 29.56

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



Ei= 12.284 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  (1,3-23)  12.245 85.42 1.161 1.9 0.985 1.83 12.31 12.45

Equiv. Refl.: (1,-4,23), (3,1,23), (3,-4,-23), (4,-1,23), (4,-3,-23), (-1,4,-23), (-1,-3,23), (-3,4,23), (-3,-1,-23)
(-4,1,-23), (-4,3,23)

LiNbO3 (1,325) 12.252 85.87 1.159 33 0.887 2.93 11.09 11.47
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  (2,7,-1) 11.981 77.25 1.108 1.3 2.78 3.62 34.75 34.94
Equiv. Refl.: (2,-9,1), (7,2,1), (7,-9,-1), (-9,2,-1), (-9,7,1)

Quartz  (2,5,-7) 12.135 81.06 1.096 1.4 1.931 2.67 24.14 24.29
Equiv. Refl.: (2,-7,7), (5,2,7), (5,-7,-7), (9,-2,1), (9,-7,-1), (-2,9,-1), (-2,-7,1), (-7,5,7), (-7,9,1)
(-7,-2,-1)

Quartz  (-7,2,-7) 12.135 81.06 1.095 1.4 1.931 2.67 24.14 24.29

Quartz  (-2,-5,7) 12.135 81.06 1.091 1.4 1.931 2.67 24.14 24.29
Equiv. Refl.: (-5,7,7), (-5,-2,-7)

Quartz  (7,-2,7) 12.135 81.06 1.09 14 1.931 2.67 24.14 24.29
Equiv. Refl.: (7,-5,-7), (9,-3,-3), (9,-6,3), (-2,7,-7), (-6,-3,3)

Quartz  (-3,9,3) 12.066 79.18 1.089 1.3 2.348 3.01 29.35 29.5
Equiv. Refl.: (-3,-6,-3), (-6,9,-3)

Quartz  (0,4,9) 11.855 74.81 1.086 1.2 3.336 4,17 41.7 41.91
Equiv. Refl.: (0,-4,-9)

Quartz  (4,-4,9) 11.855 74.81 1.085 1.2 3.336 4.17 41.7 41,91
Equiv. Refl.: (-4,0,9), (-4,4,-9)

Quartz  (4,0,-9) 11.855 74.81 1.084 1.2 3.336 4.16 41.7 41,91

Quartz  (-1,7,-6) 11.775 73.44 1.042 1.2 3.652 4.26 45.65 45.84
Equiv. Refl.: (-1,-6,6), (-6,7,6), (-6,-1,-6)

Quartz  (7,-1,6) 11.775 73.44 1.041 1.2 3.652 4.25 45.65 45.84
Equiv. Refl.: (7,-6,-6)

Quartz  (3,3,8) 11.896 75.56 1.004 1.2 3.162 3.64 39.53 39.7
Equiv. Refl.: (3,-6,-8), (-6,3,-8)

Quartz  (3,3,-8) 11.896 75.56 1.003 1.2 3.162 3.64 39.53 39.7
Equiv. Refl.: (3,-6,8), (-6,3,8)

Quartz  (3,6,3) 12.066 79.18 1.002 1.3 2.348 3.01 29.35 29.5
Equiv. Refl.: (6,3,-3), (6,-9,3), (-9,3,3), (-9,6,-3)

Quartz  (3,-9,-3) 12.066 79.18 1.001 1.3 2.348 3.01 29.35 295

Quartz  (1,6,-6) 11.775 73.44 0.985 1.2 3.652 4.25 45.65 45.84
Equiv. Refl.: (1,-7,6), (6,1,6), (6,-7,-6), (-7,1,-6), (-7,6,6)

Quartz  (1,6,6) 11.775 73.44 0.958 1.1 3.652 3.94 45.65 45.82
Equiv. Refl.: (1,-7,-6)

Quartz  (6,1,-6) 11.775 73.44 0.957 1.1 3.652 3.93 45.65 45.82
Equiv. Refl.: (6,-7,6), (-7,1,6), (-7,6,-6)

Quartz  (6,-3,8) 11.896 75.56 0.946 1.2 3.162 3.64 39.53 39.7
Equiv. Refl.: (-3,6,8), (-3,-3,-8)

Quartz  (6,-3,-8) 11.896 75.56 0.945 1.2 3.162 3.64 39.53 39.7
Equiv. Refl.: (-3,6,-8), (-3,-3,8)

Quartz  (0,8,2) 11.879 75.26 0.935 1.1 3.233 3.58 40.41 40.57
Equiv. Refl.: (0,-8,-2), (8,0,-2), (8,-8,2), (-8,0,2), (-8,8,-2)

Quartz  (7,1,-4) 11.918 75.99 0.925 1.1 3.065 3.35 38.32 38.46

Quartz  (1,7,4) 11.918 75.99 0.924 1.1 3.065 3.35 38.32 38.46
Equiv. Refl.: (1,-8,-4), (7,-8,4), (-8,1,4), (-8,7,-4)

LiNbO3 (4,6,1) 12.13 80.92 0.911 2.1 1.962 4.04 24.53 24.86

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)



Ei= 12.284 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  (-3,7,7) 11.959 76.79 0.905 1.1 2.885 3.14 36.06 36.19
Equiv. Refl.: (-3,-4,-7), (-4,-3,7)

Quartz  (7,-3,-7) 11.959 76.79 0.904 11 2.885 3.13 36.06 36.19
Equiv. Refl.: (7,-4,7), (-4,7,-7)

Quartz  (4,4,5) 11.61 70.93 0.896 1 4.247 4.36 53.09 53.26
Equiv. Refl.: (4,4,-5), (4,-8,5), (4,-8,-5), (-8,4,5), (-8,4,-5)

Quartz  (2,7,2) 12.145 81.36 0.894 1.2 1.867 221 23.33 23.44
Equiv. Refl.: (2,-9,-2), (7,2,-2), (7,-9,2), (-9,2,2), (-9,7,-2)

Quartz  (-1,8,4) 11.918 75.99 0.89 1.1 3.065 3.35 38.32 38.46
Equiv. Refl.: (-1,-7,-4), (-7,8,-4), (-7,-1,4)

Quartz  (7,-1,-6) 11.775 73.44 0.889 11 3.652 3.93 45.65 45.82
Equiv. Refl.: (7,-6,6), (8,-1,-4), (8,-7,4), (-1,7,6), (-1,-6,-6), (-6,-1,6)

Quartz  (-6,7,-6) 11.775 73.44 0.888 11 3.652 3.93 45.65 45.82

Quartz  (-4,-4,5) 11.61 70.93 0.887 1 4.247 4.36 53.09 53.26

Quartz  (8,-4,5) 11.61 70.93 0.886 1 4.247 4.36 53.09 53.26
Equiv. Refl.: (8,-4,-5), (-4,8,5), (-4,8,-5), (-4,-4,-5)

Quartz  (2,4,-8) 11.985 77.33 0.883 1.1 2.761 2.92 34.51 34.64
Equiv. Refl.: (2,-6,8), (-6,2,-8), (-6,4,8)

Quartz  (4,2,8) 11.985 77.33 0.882 1.1 2.761 2.92 34.51 34.64
Equiv. Refl.: (4,-6,-8)

Quartz  (3,4,7) 11.959 76.79 0.875 11 2.885 3.14 36.06 36.19
Equiv. Refl.: (3,-7,-7), (4,3,-7), (4,-7,7), (-7,3,7), (-7,4,-7)

Quartz  (-2,9,2) 12.145 81.36 0.874 1.2 1.867 2.21 23.33 23.44
Equiv. Refl.: (-2,-7,-2), (-7,9,-2), (-7,-2,2)

Quartz  (9,-2,-2) 12.145 81.36 0.873 1.2 1.867 221 23.33 23.44
Equiv. Refl.: (9,-7,2)

LiNbO3 (1,6,-17) 11.871 75.11 0.858 1.7 3.267 5.4 40.84 41.19

Equiv. Refl.: (1,-7,17), (6,1,17), (6,-7,-17), (7,-1,17), (7,-6,-17), (-1,7,-17), (-1,-6,17), (-6,7,17), (-6,-1,-17)
(-7,1,-17), (-7,6,17)

Quartz  (8,0,3) 12.153 81.63 0.851 1.2 1.807 2.09 22.59 22.68
Equiv. Refl.: (8,-8,-3), (-8,0,-3), (-8,8,3)

Quartz  (0,8,-3) 12.153 81.63 0.85 1.2 1.807 2.09 22.59 22.68
Equiv. Refl.: (0,-8,3)

Sapph  (3,5-11) 11.767 73.32 0.844 1.1 3.681 3.88 46.01 46.17

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

Quartz  (3,6,0) 11.564 70.29 0.83 0.9 44 4.1 55 55.15
Equiv. Refl.: (3,-9,0), (6,3,0), (6,-9,0), (-9,3,0), (-9,6,0)

Quartz (-2,-4,8)  11.985 77.33 0.822 1.1 2.761 2.92 34.51 34.64

Quartz (6,-4,-8)  11.985 77.33 0.821 1.1 2.761 2.92 34.51 34.64
Equiv. Refl.: (-2,6,-8)

Quartz  (6,-2,8) 11.985 77.33 0.82 1.1 2.761 2.92 34.51 34.64
Equiv. Refl.: (-4,6,8), (-4,-2,-8)

Quartz  (3,6,-1) 11.621 71.09 0.814 0.9 4.207 3.87 52.59 52.74
Equiv. Refl.: (3,-9,1), (6,3,1), (6,-9,-1), (-9,3,-1), (-9,6,1)

Quartz  (0,8,0) 11.656 71.6 0.801 0.9 4.087 3.86 51.08 51.23
Equiv. Refl.: (0,-8,0), (8,0,0), (8,-8,0), (-8,0,0), (-8,8,0)

Quartz  (0,5,-8) 11.716 72.51 0.78 0.9 3.87 3.59 48.38 48.51

Equiv. Refl.: (0,-5,8), (5.0,8), (5,-5,-8), (-5,0,-8), (-5,5,8)



Ei= 12.284 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  (9,-3,0) 11.564 70.29 0.768 0.9 4.4 4.1 55 55.15
Equiv. Refl.: (9,-6,0), (-3,9,0), (-3,-6,0), (-6,9,0), (-6,-3,0)
Quartz  (9,-3,1) 11.621 71.09 0.747 0.9 4.207 3.87 52.59 52.74
Equiv. Refl.: (9,-6,-1), (-3,9,-1), (-3,-6,1), (-6,9,1), (-6,-3,-1)
LiNbO3  (2,7,7) 11.804 73.93 0.726 15 3.538 5.13 44.22 44,52

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

Quartz  (6,-6,-7) 11.87 75.08 0.689 0.9 3.274 2.83 40.93 41.02
Equiv. Refl.: (-6,6,7)

Quartz  (0,6,-7) 11.87 75.08 0.688 0.9 3.274 2.83 40.93 41.02
Equiv. Refl.: (0,-6,7), (6,0,7), (-6,0,-7)

LiNbO3 (2,7,-5) 11.599 70.78 0.659 1.3 4.283 5.51 53.54 53.82

Equiv. Refl.: (2,-9,5), (7,2,5), (7,-9,-5), (9,-2,5), (9,-7,-5), (-2,9,-5), (-2,-7,5), (-7,9,5), (-7,-2,-5)
(-9,2,-5), (-9,7,5)

Quartz  (2,4,8) 11.985 77.33 0.643 0.8 2.761 2.32 34.51 34.59
Equiv. Refl.: (2,-6,-8), (4,2,-8), (4,5,3), (4,-9,-3), (5,4,-3), (5,-9,3), (-6,2,8), (-6,4,-8), (-9,4,3)
(-9,5,-3)

Quartz  (4,-6,8) 11.985 77.33 0.642 0.8 2.761 2.32 34.51 34.59

Quartz (9,-4,-3)  11.888 75.42 0.627 0.8 3.196 2.61 39.94 40.03
Equiv. Refl.: (9,-5,3), (-4,9,3), (-4,-5,-3), (-5,9,-3), (-5,-4,3)

Quartz (6,-2,-8)  11.985 77.33 0.625 0.8 2.761 2.32 34.51 34.59
Equiv. Refl.: (6,-4,8), (-2,6,8), (-2,-4,-8), (-4,6,-8), (-4,-2,8)

Quartz  (3,5,5) 11.701 72.27 0.598 0.7 3.926 2.93 49.08 49.17
Equiv. Refl.: (3,-8,-5), (-8,3,5), (-8,5,-5)

Quartz  (5,3,-5) 11.701 72.27 0.597 0.7 3.926 2.92 49.08 49.17
Equiv. Refl.: (5,-8,5)

Quartz  (8,-3,-5) 11.701 72.27 0.587 0.7 3.926 2.92 49.08 49.17
Equiv. Refl.: (8,-5,5), (-3,8,5), (-3,-5,-5), (-5,8,-5), (-5,-3,5)

Sapph  (1,2,23) 11677 71.91 0.582 0.8 4.012 3.13 50.15 50.25

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  (1,322) 11.819 74.18 0.572 08 3.481 2.76 4351 436
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)

Quartz (-5/4,-3) 11.888 75.42 0.514 0.7 3.196 2.19 39.94 40

Quartz (9,4,3)  11.888 75.42 0.513 0.7 3.196 2.19 39.94 40
Equiv. Refl.: (9,-5,-3), (-4,9,-3), (-4,-5,3), (-5,9,3)

Sapph  (1,6,13)  11.654 71.57 05 0.7 4.093 2.84 51.16 51.24

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), (1,1,10), (1,1,-10), (1,-2,10), (1,-2,-10), (-2,1,-10)

Quartz (-2,1,10)  11.745 72.96 0.499 0.6 3.766 2.42 47.07 47.13

Quartz  (54,3) 11.888 75.42 0.493 0.7 3.196 2.19 39.94 40
Equiv. Refl.: (5,-9,-3)

Quartz  (4,5,-3) 11.888 75.42 0.492 0.7 3.196 2.19 39.94 40
Equiv. Refl.: (4,-9,3), (-9,4,-3), (-9,5,3)

Sapph  (3,4,-16)  11.919 76 0.472 0.7 3.064 2.17 38.3 38.36

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 (2-1,10) 11.745 72.96 0.47 0.6 3.766 2.42 47.07 47.13
Equiv. Refl.: (-1,2,10), (-1,2,-10), (-1,-1,10), (-1,-1,-10)

Quartz (2,-1,-10) 11.745 72.96 0.469 0.6 3.766 2.42 47.07 47.13



Ei= 12.284 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,-6,-5) 11.97 77.01 0.438 0.6 2.833 1.71 35.41 35.45

Quartz  (8,-2,5) 11.97 77.01 0.437 0.6 2.833 171 35.41 35.45
Equiv. Refl.: (-2,8,-5), (-2,-6,5), (-6,8,5), (-6,-2,-5)

LiNbO3 (3,4,-19)  11.989 77.41 0.413 11 2.744 3.15 34.3 34.44
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 72.27 0.381 0.5 3.926 2.09 49.08 49.12
Equiv. Refl.: (0,-7,-5), (7,0,-5), (7,-7,5), (-7,0,5), (-7,7,-5)

Quartz  (2,6,-5) 11.97 77.01 0.379 0.6 2.833 1.71 35.41 35.45
Equiv. Refl.: (2,-8,5), (6,2,5), (6,-8,-5), (-8,2,-5), (-8,6,5)

Sapph  (3,4,17) 12.23 84.64 0.365 0.8 1.154 0.98 14.42 14.45
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)

LiNbO3 (4,5,11) 11.922 76.06 0.325 1 3.05 2.94 38.12 38.23
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 74.45 0.247 0.4 3.418 1.39 42.72 42.74
Equiv. Refl.: (2,-2,-10), (-2,0,-10), (-2,2,10)

Quartz (0,2,-10) 11.835 74.45 0.246 0.4 3.418 1.39 42.72 42.74
Equiv. Refl.: (0,-2,10)

Sapph  (3,6,3) 12.027 78.25 0.239 0.5 2.556 1.24 31.94 31.97
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)

Quartz  (0,8,-2) 11.879 75.26 0.238 0.4 3.233 1.31 40.41 40.43
Equiv. Refl.: (0,-8,2), (8,0,2), (8,-8,-2), (-8,0,-2), (-8,8,2)

Quartz  (3,6,1) 11.621 71.09 0.216 0.3 4.207 1.44 52.59 52.61
Equiv. Refl.: (3,-9,-1), (6,3,-1), (6,-9,1), (-9,3,1), (-9,6,-1)

LiNbO3 (1,2,-25) 11.769 73.35 0.204 0.7 3.673 2.57 45.91 45.98
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)

Quartz (9,-3-1) 11.621 71.09 0.201 0.3 4.207 1.44 52.59 52.61
Equiv. Refl.: (9,-6,1), (-3,9,1), (-3,-6,-1), (-6,9,-1), (-6,-3,1)

Quartz  (0,2,10) 11.835 74.45 0.177 0.3 3.418 1.12 42.72 42.73
Equiv. Refl.: (0,-2,-10)

Quartz (-2,0,10)  11.835 74.45 0.176 0.3 3.418 111 42.72 42.73

Quartz (2,0,-10) 11.835 74.45 0.175 0.3 3.418 1.11 42.72 42.73
Equiv. Refl.: (2,-2,10), (-2,2,-10)

Quartz (-5,-3,-5) 11.701 72.27 0.174 0.3 3.926 1.16 49.08 49.09

Quartz  (8,-3,5) 11.701 72.27 0.173 0.3 3.926 1.16 49.08 49.09
Equiv. Refl.: (8,-5,-5), (-3,8,-5), (-3,-5,5), (-5,8,5)

LiNbO3  (3,6,9) 11.748 73 0.149 0.6 3.754 2.21 46.93 46.98
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 72.27 0.147 0.3 3.926 1.16 49.08 49.09
Equiv. Refl.: (3,-8,5), (5,3,5), (5,-8,-5), (-8,3,-5), (-8,5,5)

LiNbO3 (2,6,-13) 11.59 70.65 0.11 0.5 4.313 2.06 53.92 53.96
Equiv. Refl.: (2,-8,13), (6,2,13), (6,-8,-13), (8,-2,13), (8,-6,-13), (-2,8,-13), (-2,-6,13), (-6,8,13), (-6,-2,-13)
(-8,2,-13), (-8,6,13)

LiNbO3 (2,3,23) 11.938 76.37 0.08 0.5 2.978 1.43 37.23 37.26

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)



LiNbO3

Sapph

LiNbO3

Sapph

LiNbO3

LiNbO3

(-5,2,23), (-5,3,-23)

(185)  12.089 79.77 0.065 0.5 2.216 111 27.7
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)

(452) 11789 73.67 0.057 0.2 3.598 0.66 44.98
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)

(18-1)  11.889 75.43 0.05 0.4 3.194 1.19 39.92
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)

(44,12)  11.893 75.5 0.042 0.2 3.176 0.53 39.7

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)
(3,3,21) 11.849 74.7 0.026 0.3 3.361 0.91 42.01

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)
(4,4,15) 11.739 72.87 0.004 0.1 3.787 0.44 47.34

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)

271.72

44.99

39.94

39.7

42.02

47.34




