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This table lists the inde

 

x of refraction of selected crystalline inor-
ganic compounds. When, available, values are give as a function of 
wavelength in the range from the ultraviolet to the far infrared 
region. For each compound a value at 589 nm, the wavelength of the 
principal sodium line, is given. The data have been taken from the 
references indicated; in many cases, data from a reference have been 
refitted to generate the index of refraction at the wavelengths used in 
this table. All values refer to ambient temperature. Entries marked 
by * are based on extrapolation beyond the range of available exper-
imental data.

Compounds belonging to the cubic crystal system have only a sin-
gle refractive index value, but other systems are anisotropic, so that 
the crystal is characterized by two or three unique indexes. Hexago-
nal, rhombohedral, and tetragonal crystals have two unique indexes 
which are traditionally labeled 

 

n

 

o

 

 and 

 

n

 

e

 

 for “ordinary ray” and

 

 
“extraordinary ray”. Orthorhombic, monoclinic, and triclinic crys-
tals are characterized by three indexes which are here called 

 

n

 

x

 

, 

 

n

 

y

 

,

 

 
and 

 

n

 

z

 

. 

 

The table indicates the crystal system for each entry in order 
to identify the material uniquely.

The refractive index and other optical properties for metals, semi-
conductors, and certain other compounds can be found in the tables 
“Optical Properties of Selected Elements” and “Optical Properties 
of Selected Inorganic and Organic Solids” in Section 12 of this 

 

Handbook

 

.
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Index of Refraction at the Indicated Wavelength

Compound Ray 300 nm 589 nm 750 nm 1 
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AgCl

 

cub

 

n

 

2.0668

 

2.0401

 

2.0224

 

2.0062

 

1.9975

 

1.9803

 

1.9069

 

5

 

AlPO

 

4

 

rhomb

 

n

 

o

 

1.5247

 

1.5203

 

1.5161

 

1.5034

 

6

 

rhomb

 

n

 

e

 

1.5338

 

1.5290

 

1.5245

 

1.5116

 

6

 

Al

 

2

 

O

 

3

 

he

 

x

 

n

 

o

 

1.7673

 

4

 

he

 

x

 

n

 

e

 

1.7598

 

4

 

As

 

2

 

O

 

3

 

a

 

cub

 

n

 

1.7537

 

4

 

BaF

 

2

 

cub

 

n

 

1.5010

 

1.4744

 

1.4712

 

1.4686

 

1.4647

 

1.4511

 

1.4014

 

2

 

BaO

 

cub

 

n

 

1.9841

 

4

 

BaSO

 

4

 

orth

 

n

 

x

 

1.6362

 

4

 

orth

 

n

 

y

 

1.6374

 

4

 

orth

 

n

 

z

 

1.6480

 

4

 

BaT

 

iO

 

3

 

tetr

 

n

 

o

 

2.4405

 

4

 

tetr

 

n

 

e

 

2.3831

 

4

 

BaW

 

O

 

4

 

tetr

 

n

 

o

 

1.8426

 

4

 

tetr

 

n

 

e

 

1.8405

 

4

 

BeO

 

he

 

x

 

n

 

o

 

1.7184

 

4

 

he

 

x

 

n

 

e

 

1.7342

 

4

 

BeSO

 

4

 

⋅

 

4H

 

2

 

O

 

tetr

 

n

 

o

 

1.4713

 

4

 

tetr

 

n

 

e

 

1.4328

 

4

 

CaCO

 

3

 

b

 

he

 

x

 

n

 

o

 

1.7216

 

1.6584

 

1.6503

 

1.6436

 

1.6249

 

5

 

he

 

x

 

n

 

e

 

1.5145

 

1.4864

 

1.4828

 

1.4801

 

1.4753

 

5

 

CaF

 

2

 

cub

 

n

 

1.4540

 

1.4338

 

1.4311

 

1.4289

 

1.4239

 

1.3990

 

1.299

 

2

 

CaO

 

cub

 

n

 

1.8396

 

4

 

CaSO

 

4

 

orth

 

n

 

x

 

1.5698

 

4

 

orth

 

n

 

y

 

1.5755

 

4

 

orth

 

n

 

z

 

1.6137

 

4

 

CaSO

 

4

 

⋅

 

2H

 

2

 

O

 

monocl

 

n

 

x

 

1.5207

 

4

 

monocl

 

n

 

y

 

1.5227

 

4

 

monocl

 

n

 

z

 

1.5304

 

4

 

CaW

 

O

 

4

 

tetr

 

n

 

o

 

1.9195

 

4

 

tetr

 

n

 

e

 

1.9355

 

4

 

CdS

 

he

 

x

 

n

 

o

 

2.507

 

2.390

 

2.334

 

5

 

INDEX OF REFRACTION OF INOR

 

GANIC CRYSTALS



 

10-

 

246

 

Inde

 

x of R

 

ef

 

r

 

ac

 

tion of Inor

 

g

 

anic Cr

 

y

 

st

 

a

 

l

 

s

 

hex ne 2.525 2.409 2.352 5
CdSe hex no 2.68* 2.5502 2.4682 2.4483 2.4331 7

hex ne 2.69* 2.5696 2.4873 2.4676 2.4514 7
CdTe cub n 2.6724 2.6302 7
CeF3 hex no 1.6183 4

hex ne 1.6113 4
CsBr cub n 1.8047 1.6974 1.6861 1.6784 1.6711 1.6678 1.6630 1.6439 1
CsCl cub n 1.712 1.640 1.631 1.626 1.620 1.616 1.606 1.563 1
CsClO4 orth nx 1.4752 4

orth ny 1.4788 4
orth nz 1.4804 4

CsF cub n 1.506 1.477 1.474 1.472 1.469* 1.461* 1.436* 1.32* 1
CsI cub n 1.9790 1.7873 1.7694 1.7576 1.7465 1.7428 1.7396 1.7280 1
Cs2SO4 orth nx 1.5598 4

orth ny 1.5644 4
orth nz 1.5662 4

CuBr cub n 2.117 7
CuCl cub n 1.9727 1.9391 1.9245 7
CuSO4⋅5H2O tricl nx 1.5140 4

tricl ny 1.5367 4
tricl nz 1.5436 4

Dy2O3 cub n 1.9757 4
FeF2 tetr no 1.514 4

tetr ne 1.524 4
Gd2O3 cub n 1.96 4
HgS rhomb no 2.9413 2.7770 2.7120 2.6305 2.6018 6

rhomb ne 3.3072 3.0896 3.0050 2.8776 2.8522 6
KBr cub n 1.6482 1.5598 1.5498 1.5444 1.5383 1.5345 1.5264 1.4924 1
KCl cub n 1.5455 1.4902 1.4840 1.4798 1.4753 1.4704 1.4564 1.3946 1
KClO4 orth nx 1.4730 4

orth ny 1.4736 4
orth nz 1.4768 4

KF cub n 1.380 1.362 1.360 1.358 1.355 1.344 1.304* 1.09* 1
KH2AsO4 tetr no 1.5674 7

tetr ne 1.5179 7
KH2PO4 tetr no 1.5450 1.5093 1.5030 1.4957 5

tetr ne 1.4977 1.4682 1.4641 1.4606 5
KI cub n 1.834* 1.665 1.650 1.640 1.631 1.627 1.620 1.593 1
KIO3 tricl nx 1.6959 7

tricl ny 1.8317 7
tricl nz 1.8343 7

KIO4 tetr no 1.6205 4
tetr ne 1.6476 4

KNbO3 orth nx 2.2480 2.3395 2.2612 7
orth ny 2.3464 2.2959 2.2622 7
orth nx 2.1803 2.1457 2.1288 7

K2SO4 orth nx 1.4934 4
orth ny 1.4947 4
orth nz 1.4973 4

LaF3 hex no 1.605 4
hex ne 1.599 4

LiBr cub n 1.810 1.783 1.781 1.778 1.774* 1.756* 1.68* 1.33* 1
LiCl cub n 1.677 1.662 1.660 1.658 1.654* 1.62* 1.53* 1
LiClO4⋅3H2O hex no 1.4832 4

hex ne 1.4384 4
LiF cub n 1.4087 1.3921 1.3895 1.3871 1.3786 1.3266 1.1005 1
LiI cub n 1.979 1.955 1.952 1.950 1.948* 1.940* 1.91* 1.77* 1
LiIO3 hex no 1.8875 1.8713 1.8589 1.8410 6

hex ne 1.7400 1.7268 1.7179 1.7062 6
LiNbO3 rhomb no 2.3007 2.2632 2.2370 7

Crystal 
system

Index of Refraction at the Indicated Wavelength

Compound Ray 300 nm 589 nm 750 nm 1 �m 2 �m 5 �m 10 �m 20 �m Ref.
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rhomb ne 2.2116 2.1804 2.1567 7
LiTaO3 rhomb no 2.1864 2.1590 2.1391 2.1066 7

rhomb ne 2.1908 2.1634 2.1432 2.1115 7
Li2SO4⋅H2O monocl nx 1.4615 4

monocl ny 1.4765 4
monocl nz 1.4863 4

Lu2O3 cub n 1.9349 4
MgF2 tetr no 1.3930 1.3776 1.375 1.373 1.368 1.34 1.21 2

tetr ne 1.4055 1.3894 1.387 1.385 1.379 1.34 1.21 2
MgO cub n 1.7355 1.7283 1.7228 1.7084 1.6361 5
MgSO4⋅7H2O orth nx 1.4326 4

orth ny 1.4555 4
orth nz 1.4607 4

MnF2 tetr no 1.472 4
tetr ne 1.501 4

NH4H2AsO4 tetr no 1.6401 1.5777 1.5704 1.5583 7
tetr ne 1.5754 1.5232 1.5179 1.5101 7

NH4H2PO4 tetr no 1.5668 1.5247 1.5187 1.5084 7
tetr ne 1.5137 1.4797 1.4754 1.4694 7

NaBr cub n 1.748 1.642 1.631 1.623 1.616 1.609 1.593* 1.520* 1
NaBrO3 cub n 1.6168 4
NaCl cub n 1.6066 1.5441 1.5369 1.5320 1.5265 1.5188 1.4947 1.382* 1
NaClO3 cub n 1.5151 7
NaF cub n 1.3424 1.3252 1.3231 1.3214 1.3179 1.3017 1.2400 1
NaH2PO4⋅2H2O orth nx 1.4400 7

orth ny 1.4628 7
orth nz 1.4814 7

NaI cub n 1.93* 1.774 1.758 1.74 1.73* 1.73* 1.71* 1.66* 1
NaNO2 orth nx 1.6547 7

orth ny 1.3455 7
orth nz 1.4125 7

NaNO3 rhomb no 1.5840 5
rhomb ne 1.3340 5

Na2HPO4⋅7H2O monocl nx 1.4411 4
monocl ny 1.4423 4
monocl nz 1.4525 4

Na2SO4 orth nx 1.4669 4
orth ny 1.4730 4
orth nz 1.4809 4

NdF3 hex no 1.6191 4
hex ne 1.6132 4

Nd2O3 cub n 1.92 4
NiF2 tetr no 1.526 4

tetr ne 1.561 4
NiSO4⋅6H2O tetr no 1.5107 4

tetr ne 1.4870 4
PbF2 cub n 1.94* 1.767 1.754 1.745 1.73 1.70 1.66 1.32 5
PbSO4 orth nx 1.8780 4

orth ny 1.8834 4
orth nz 1.8945 4

PrF3 hex no 1.6207 4
hex ne 1.6146 4

RbBr cub n 1.639 1.553 1.544 1.538 1.532 1.530 1.525 1.505* 1
RbCl cub n 1.549 1.493 1.487 1.483 1.479 1.475 1.465 1.424* 1
RbClO4 orth nx 1.4691 4

orth ny 1.4701 4
orth nz 1.4732 4

RbF cub n 1.428* 1.397 1.394 1.391 1.388 1.379 1.346 1.19* 1
RbH2AsO4 tetr no 1.6183 1.5603 1.5538 1.5432 7

tetr ne 1.5718 1.5232 1.5184 1.5121 7

Crystal 
system

Index of Refraction at the Indicated Wavelength

Compound Ray 300 nm 589 nm 750 nm 1 �m 2 �m 5 �m 10 �m 20 �m Ref.
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RbH2PO4 tetr no 1.5434 1.5078 1.5021 1.4941 7
tetr ne 1.5106 1.4791 1.4754 1.4704 7

RbI cub n 1.808 1.647 1.633 1.623 1.615 1.612 1.608 1.595 1
Rb2SO4 orth nx 1.5131 4

orth ny 1.5133 4
orth nz 1.5144 4

Sb2O3
c cub n 2.8017 4

Sc2O3 cub n 1.9943 4
SiO2

d hex no 1.5733 1.5442 1.5394 1.5350 1.5209 5
hex ne 1.5882 1.5534 1.5484 1.5438 1.5291 5

SnO2 tetr no 1.993 4
tetr ne 2.088 4

SrF2 cub n 1.459 1.4380 1.435 1.433 1.429 1.412 1.35 2
SrO cub n 1.8710 4
SrSO4 orth nx 1.6214 4

orth ny 1.6231 4
orth nz 1.6303 4

SrTiO3 cub n 2.4082 2.3525 2.3160 2.2676 2.1205 5
SrWO4 tetr no 1.8618 4

tetr ne 1.8719 4
TbF3 hex no 1.6034 4

hex ne 1.5603 4
TeO2 tetr no 2.2738 2.2080 7

tetr ne 2.4295 2.3520 7
ThO2 cub n 2.1113 4
TiO2

e tetr no 2.612 2.533 2.485 2.399 2.220 5
tetr ne 2.910 2.805 2.748 5
tetr no 2.562 4
tetr ne 2.489 4

TlBr cub n 2.418 2.350 2.289 2.103 1.984 2.339 2.322 5
TlCl cub n 2.247 2.198 2.145 1.986 1.891 2.193 5
TlClO4 orth nx 1.6427 4

orth ny 1.6446 4
orth nz 1.6542 4

Tl2SO4 orth nx 1.8604 4
orth ny 1.8676 4
orth nz 1.8857 4

Y2O3 cub n 1.930 4
Yb2O3 cub n 1.9468 4
ZnF2 tetr no 1.495 4

tetr ne 1.525 4
ZnO hex no 2.0036 1.9662 1.9435 1.9197 7

hex ne 2.0199 1.9821 1.9589 1.9330 7
ZnSf cub n 2.3691 2.3232 2.2932 2.2633 7
ZnSg hex no 2.372 2.331 2.303 2.26 2.25 2.20 3,5

hex ne 2.368 2.327 2.301 5
ZnSe cub n 2.6222 2.5384 2.4888 2.4462 2.4296 2.4065 3
ZnTe cub n 3.060 2.880 2.789 2.719 2.698 2.684 3
ZrSiO4

h tetr no 1.9255 4
tetr ne 1.9843 4

* Provisional value based on extrapolation beyond the range of experimental data.
a Arsenolite
b Calcite
c Senarmontite
d α-Quartz
e Rutile
f Sphalerite
g Wurtzite
h Zircon

Crystal 
system

Index of Refraction at the Indicated Wavelength

Compound Ray 300 nm 589 nm 750 nm 1 �m 2 �m 5 �m 10 �m 20 �m Ref.




