
Lithium Niobate

magnesium-doped lithium niobate 

This data sheet is issued to provide outline information 
only and Crystal Technology, Inc. reserves the right to alter 
without notice the specifications, design, price or conditions 
of supply of this product.   MgO-19  12/04

■  CONSISTENT QUALITY

■  HIGH PURITY

■  LASER DAMAGE-RESISTANT

■  3-INCH DIAMETER
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Optical quality lithium niobate doped 
with magnesium oxide (MgO:LN) is 
available from Crystal Technology, Inc. 
This high purity, laser damage resistant 
lithium niobate can withstand optical 
intensities at least one hundred times as 
great as undoped, congruent composi-
tion lithium niobate without photore-
fractive damage.(1-3) It has been shown 
that the concentration of MgO strongly 
affects this performance and therefore 
needs to be tightly controlled.(3-4) The 
lithium to niobium ratio also affects the 
photorefractive properties.(5-6) 

Crystal Technology, Inc. uses the follow-
ing notation to specify the composition 
of the melt from which the MgO:LN 
crystal material is grown. 
    A = number of moles of Li2O 
    B = number of moles of Nb2O5 
    C = number of moles of MgO 

For a congruent, undoped crystal, the 
molar ratio is: 
    A/(A+B) *100% = 48.38%

For MgO:LN with X mol% MgO, the 
molar fraction X is defined as: 
    X = 3C/(A+5B+3C)*100%

Note that there are many ways to spec-
ify ternary compounds. The notation 
shown here is based on the number 
of constituent molecules rather than 
weight percentages.

In conventional lithium niobate, visible-
wavelength laser illumination ionizes 
defect centers in the crystal.(7) The 
free charges generated in this process 
migrate to trapping centers, establishing

spatially varying space charge fields. These 
random fields, through the electro-optic 
effect, scatter the incident laser radiation. 
Magnesium doping reduces the magnitude 
of the scattered light by shorting these ran-
dom fields via increased photoconductivity. 

MgO:LN has been successfully used to 
frequency double Nd:YAG lasers with high 
efficiency. In a single pass geometry at a 
fundamental intensity of 50MW/cm2, 53% 
of the incident 1.064µm radiation was con-
verted into 0.532µm radiation.(8) In another 
example, using a resonant cavity design, 
500mW of single-frequency green light was 
produced from a 700mW Nd:YAG laser – a 
conversion efficiency of 71%.(9) These results 
indicate the potential of MgO:LN as an effi-
cient frequency doubler creating many new 
applications for green lasers.

Optically polished, AR coated MgO:LN crys-
tals are available in standard and custom 
sizes. Attractive quantity discounts apply. 
Double-side polished Z-axis oriented wafers 
of 3” diameter can also be supplied.

REFERENCES
1 D. A. Bryan, R. Gerson, and H. E. Tomaschke, Appl. 

Phys. Lett. 44, 847-849 (1984).

2 R. G. Schlecht and C. I. Zanelli, in “Proceedings of 
the Thirty-eighth Sagamore Army Materials Research 
Conference”, edited by T. V. Hayes (Materials Technology 
Laboratory, Watertown, MA 1991), p.93-102.

3 P. F. Bordui, C. D. Bird, R. Blachman, R. G. Schlecht, 
and C. I. Zanelli, in “Proceedings of the Thirty-eighth 
Sagamore Army Materials Research Conference”, 
edited by T. V. Hayes (Materials Technology Laboratory, 
Watertown, MA 1991), p.103-112.

4 B. C. Grabmaier, W. Wersing, and W. Koestler, J. Cryst. 
Growth 110, 339-347 (1991).

5 Y. Furukawa, K. Kitamura, S. Takekawa, A. Miyamoto, M. 
Terao, and N. Suda, Applied Physics Letters 77, 2494-6 
(2000).

6 Y. Furukawa, K. Kitamura, S. Takekawa, K. Niwa, Y. 
Yajima, N. Iyi, I. Mnushkina, P. Guggenheim, and J. M. 
Martin, Journal of Crystal Growth 211, 230-6 (2000).

7 F. Jermann, M. Simon, and E. Kratzig, Journal of the 
Optical Society of America B (Optical Physics) 12, 
2066-70 (1995).

8 J. L. Nightingale, W. J. Silva, G. E. Reade, A. Rybicki, 
W. J. Kozlovsky, and R. L. Byer, Proc. SPIE 681, 20-24 
(1986).

9 W. J. Kozlovsky, C. D. Nabors, and R. L. Byer, IEEE J. 
Quantum Electron. 24, 913-919 (1988).


