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Context

Crystals are solid materials which constitute atoms, Efficient use of laser materials requires full characterization of their absorption

molecules or ions with periodic arrangement extending in

all three spatial dimensions. and emission properties. These properties can be described with 3-by-3 second

rank linear permittivity tensor.

In the case of monoclinic crystals, the maximum values of Y
absorption and fluorescence are not along the principal
axes of the dielectric frame, but tilted at an angle with ﬁ C
respect to one of the axes of dielectric frame. 2 a

The Fascination of Crystals and Symmetry (iversity.org) A

Ytterbium-doped laser materials
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Why Yb-doped materials® Example: new borates of type: Lig(Gd,,_,,Y,)o.75Y Do 25(BO3)s
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Relationship between Crystallographic Axes and Relative Dielectric Permittivity Tensor

Monoclinic crystals : considering y//b
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diagonal
(light splits and
propagates the principal
axis of the dielectric
frame)

Off diagonal
(rotation in xz plane)

(ar b, C) crystal * (x, Y, Z)dielectric * (x,' y’r Z’)absorption * (x,: y’r Z’)fluorescence

Determination of « Good » Absorption Axis

Preparation of Samples: Setup for polarization-dependent absorption measurement : Absorption Coefficient :

LGB:Yb 22%

LYB:Yb 26%
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Transmittance

= Measured Transmittance: Sample-1 ((LGB:Yb,-b//k)
—Fitted Transmittance: Sample-1 ((LGB:Yb,-b//k)
—Fitted Transmittance (with corrected intial angle) : Sample-1 ((LGB:Yb,-b//k)
e Measured Transmittance: Sample-2 (LGB:Yb,a//k and b.Lk)
—Fitted Transmittance: Sample-2 (LGB:Yb,a//k and bLk)
—Fitted Iransmittance (with corrected jntial angle) : Sample-2 (LGB Yb.a//k and blk)
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Pump Input Current(A)

imaginary refractive indices!!!

= ICMco

iretit . oo chimie on S matidne conoenas o B s

FRIEDRICH-ALEXANDER
UNIVERSITAT _
ERLANGEN-NURNBERG

ot



mailto:p.mounaix@loma.u-bordeaux1.fr

	Diapositive numéro 1

