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Single-frequency diode-pumped Single-frequency diode-pumped semiconductor laser tuned on a Cs transition semiconductor laser tuned on a Cs transition

Lasers in Lasers in Cesium atomic clocks Cesium atomic clocks

Need for high-power and narrow-linewidth sources emitting at the Cesium D 2 line (852 nm)

⇒ a single OP-VECSEL ? • High power in Optically Pumped-VECSEL 30 W @ 980 nm, M 2 = 3 (Coherent -Photonics West '04) 1.0 W in-well pump / 0.7 W @ 850 nm, M 2 = 5 (University of Strathclyde)

• No spatial hole-burning : single-frequency in simple linear cavity 500 mW @ 1003 nm (Jacquemet et al, App.Phys. B 86, 503 (2007)) 42 mW @ 870 nm, ∆ν L ≅ 3 kHz (Holm et al, IEEE PTL 11, 1551(1999))

• Linearly polarized, circular TEM 00 beam Single-frequency diode-pumped semiconductor laser at the Cs line 

Design

Design optimization optimization

• Low threshold pump intensity I th for high opt-opt efficiency ⇒ N QW = 7 is optimal for ~ 2% losses ⇒ evaluation of the spectral properties + thermal management for power scaling at 852.14 nm

Specifications already adequate for optical detection in atomic clocks

  Scheme of an atomic fountain
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Design of Design of the the semiconductor semiconductor structure structure

  

• λ L = 852 nm • Barriers absorption at λ P ≤ 720 nm e b ≅ 2 µm ⇒ η P = 85%

Energy Quantum wells Bragg Mirror |E| 2 Substrate GaAs 350 µm 32.5 pairs λ/4 Al 0.22 Ga 0.78 As/AlAs R ≥ 99.95% Active Layers 29λ/4 GaAs N QW = 7 ; L QW = 8 nm Barriers Al 0.22 Ga 0.78 As InGaP Caping Layer (20 nm)

  

		1.0				
					Reflectivity	
		0.8			R max ≅ 99.97%	
	• AR coating (Si 3 N 4 ) at air/SC surface for :	0.6		Stop band 70 nm		
	maximum pump transmission	0.4				
	+ reduction of microcavity etalon effect					
		0.2				
	• Structure grown by MOCVD	0.0 0.6	0.7	0.8	Photoluminescence 0.9 1.0	1.1
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