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Introduction  

Broad area laser Broad area laser 

~ 100 µm

RidgeRidge

Few µm

Low PowerLow Power

Single modeSingle mode

High beam quality High beam quality 

Tapered laserTapered laser

Few tens of µm

High PowerHigh Power

Single modeSingle mode

High beam qualityHigh beam quality

Pumping of solidPumping of solid--state lasersstate lasers

Pumping of Er or Er/Yb lasers and double cladding  Pumping of Er or Er/Yb lasers and double cladding  

amplifiers:  975 nm and 915 nm amplifiers:  975 nm and 915 nm 

Targeted Applications:

High PowerHigh Power

Highly multimodeHighly multimode
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What is Brightness?

Case of a single emitterCase of a single emitter
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What is Brightness?

fiberfiberfiberbar NABPPBPPBPPBPP 2
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Case of a barsCase of a bars

Beam 
shaping 
optics 

Optical fiber 
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Condition for efficient Condition for efficient 
coupling coupling 
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θ⊥

θ //

Total emissive width

⊥⊥⊥ ×= θwBPP

//// θ×= widthemissiveTotalBPP

High P and Low θ//
⇒ High B

diffraction limited beam

we need a low θ//

What is Brightness?
Case of a barsCase of a bars

Beam shaping optics N intermediary beams

NBPPBPP ×= ⊥⊥
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NBPPBPP ///
'

// =



Q8 Workshop CAM 7 July 2006, p. 7

Broad area lasers

AlGaInP

AlGaInP

GaInP

GaInAs 1QW

GaInP

Internal parametersInternal parameters
Large Optical
Cavity (LOC)

αi = 0.5 cm-1

η i = 86%
J0 = 86 A/cm2

ΓG0 = 15 cm-1
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T0 = 179 K
T1 = 572 K
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Broad area lasers

Power charactersisticsPower charactersistics
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Broad area lasers

FarFar--field profile (slow axis)field profile (slow axis)

MM22 = 15.3 at 1/e= 15.3 at 1/e²²
MM²² σσ σσ = 17.1= 17.1

B = 7.8 MW/cmB = 7.8 MW/cm²²/sr/sr
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Tapered lasers: IG1

Power characteristics (CW)Power characteristics (CW)

Temp.
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Beam profiles at 1W CW (slow axis)

NearNear--field at waistfield at waist
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Tapered lasers: Clarinets

Power characteristics (CW)Power characteristics (CW)

Temp.
(°C)

Ith
(mA)

ηd
(W/A)

Rs
(Ω)

Popt
(mW)

Current
(mA)

20 177 1.10 0.63 680 1000

T0
(°C)

121

Near max. power

Lambda
(nm)

917.3

2.5 mm

Few tens
of µm

AR

HR

0.0 0.2 0.4 0.6 0.8 1.0
0.0

0.2

0.4

0.6

0.8
 

O
pt

ic
al

 P
ow

er
 (W

)

Current (A)

0

10

20

30

40

20°C
CW

 W
P efficiency (%

)

2°

Borruel et al.
APL 87, p. 101104 (2005)

Borruel et al.
CLEO Europe 2005,

Paper CB6-4



Q8 Workshop CAM 7 July 2006, p. 13

10 20 30 40 50 60
0.0

0.2

0.4

0.6

0.8

1.0

0.65 W
1.0 A
20°C
CW

14.0 µm
at 1/e2

5.8 µm
FWHM

 

 

O
pt

ic
al

 P
ow

er
 (a

.u
.)

Position (µm)

Beam profiles at 0.65 W CW

NearNear--field at waistfield at waist

-10 -5 0 5 10
0.0

0.2

0.4

0.6

0.8

1.0

0.65 W
1.0 A
20°C
CW

4.8°
at 1/e2

2.6°
FWHM

 

 

O
pt

ic
al

 P
ow

er
 (a

.u
.)

Angle (°)

FarFar--fieldfield

MM22 at 1/eat 1/e22 < 1.4< 1.4
MM22 σσσσ < 2.5< 2.5

Angle Angle ~~ 55°° at 1/eat 1/e22

at 0.65W CWat 0.65W CW



Q8 Workshop CAM 7 July 2006, p. 14

Beam properties (slow axis)

Evolution of MEvolution of M22 with currentwith currentEvolution of apertures with currentEvolution of apertures with current
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Interest for the Clarinet lasers for bars 

IG1: Divergence increases 
with current  

VeryVery advantageousadvantageous
for bars for bars 

Clarinet:  Divergence Stable 
with current
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Comparison of single emitters 
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Structure Power M2 Brightness

(W) at 1/e2 (MW/cm2/sr)

BA Laser 0.60 13.7 5.2

1.00 15.3 7.8

5.00 18.0 33.2

Ridge* 0.15 1.5 11.9

IG1 0.60 2.6 27.6

1.00 3.0 39.8

Clarinet 0.65 1.3 59.7

* Per facet
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High power Laser structure
Very low internal losses (α i < 0.5 cm-1) 
Very low J0 (86 A/cm2)
Pmax = 7 W (AR/HR). At 5W, M² =18 at 1/e² B = 33 MW/cm²/sr

High brightness on single emitters 

IG1 lasersIG1 lasers
1.0 W CW at 1.5 A. At 1 W, M2 = 3.0 at 1/e2 B = 40 MW/cm²/sr

3 mm

Few tens
of µm

HR

AR

< 1°

Conclusions

Clarinet lasersClarinet lasers

0.65 W CW at 1.0 A, M2 = 1.3 at 1/e² B = 60 MW/cm²/sr

3 mm

Few tens
of µm

AR

HR 2°Interest of low angles for bars

•• IG1 lasersIG1 lasers
θ// = 6.0° FWHM, 10.2° at 1/e2 at 1 W

•• Clarinet lasersClarinet lasers
θ// = 2.6° FWHM, 4.8° at 1/e2 at 0.65 W

Small arrays and bars were realised

6xIG1 array:6xIG1 array: 4W CW

6 mm bar (16 groups of 4xIG1): 6 mm bar (16 groups of 4xIG1): 20W CW

Future work  New laser structure with GaAlAs claddings


