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Semiconductor lasers enabling quantum 

technology commercialization
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• Summary and Q&A



This is Modulight

▪ We are a laser and laser system 

manufacturer

▪ 20+ years track record of lasers & optics 

(UV – 2000+ nm) for medical and high 

value-add applications

▪ We utilize various laser technologies to 

address customer needs: semiconductor 

(FP, DBR/DFB, VCSEL, VECSEL, TA), fiber 

laser and DPSSL

▪ Our own laser fab provides the full vertical 

path from semiconductor epitaxy to turn-

key laser systems

▪ Exclusive supplier to 10+ pharmas, other 

Fortune 500 companies & well-known 

cancer centers

▪ Modulight is listed in NASDAQ First North 

Helsinki

20+ years track record of lasers & optics 

・ Oncology ・
・ Ophthalmology ・

・ Genetics & diagnostics ・

Life sciences
Other high value-add 

applications

・ Quantum computing ・

・ Flow cytometry ・

・ Digital press ・

Services

・ AI & Cloud for improving 

treatment efficacy ・

・ Pay-per-treatment ・

・ On-site/online training and 

annual maintenance ・

・ Lifecycle support with 

recurring service plans ・

・ Regulatory design & approvals ・

・ Regulatory and feature 

software updates ・



Semiconductor lasers

❑ Scalable process

❑ Compact size, low power consumption 

❑ Bandgap engineering + SHG and THG: UV-1.8 um

❑ DBR/DFB

❑ VCSELS

❑ Tapered amplifiers

❑ Gain chips
❖ External cavity configurations (VECSEL, ECDL)

❖ PIC integration

Lasers for Quantum
Quantum computing Quantum sensing

Atomic clocks

Quantum 

magnetometers

Quantum gravity 

sensors
Rydberg RF 

sensors

Quantum 

inertial 

sensors

Neutral Strontium→ Up to 7 lasers
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Laser requirements:

• Precise wavelength selection

• Low phase noise

• Long lifetime

• SWAP-C

And much more:

• Quantum networks

• Pumping entangled photon 

sources

• Pumping fiber lasers and 

DPSSLs



Modulight laser manufacturing
www.cloud.modulight.com

・ Oncology ・
・ Ophthalmology ・

・ Genetics & diagnostics ・

Life sciences

・ Structure and device design ・
・ Application knowledge ・
・ Quality & capability ・

20 years experience

・ Lithography ・
・ Etching ・

・Metallization and coating・

Wafer processing

・ Packaged chips and arrays ・
・ Electronics – optics – devices・

・ CE & FDA approved・

Vertical integration

laser chips ML7710 ML6600

・ Array testing and screening ・

・ Burn-in and testing ・

・ Assembly & wire bonding ・

Packaging and testing

package

Epitaxy growth

・ GaAs/InP ・
・ Growth and characterization ・

・ Tailored structures・

Epitaxial wafer

PACKAGED

COMPONENTS

http://www.cloud.modulight.com/


Quantum Technology Productization

❑ Providing more 

specific, compact and 

robust products

❑ Finding the optimal 

solution for some 

instead of trying to 

have a one-suits all 

solution resulting in 

performance 

compromises

Modulight laser technologies - Enabled by in-house fab

+ Packaging / system integration



DBR lasers

Wavelength (nm) Current (mA) Maximum output 

power (mW)

633 150 25

650 150 45

760 350 200

780 350 240

795 350 240

935 450 325

DBR output powers at selected wavelengths

❑ Compact, robust and stable

❑ Less sensitive to environmental 

perturbation than external cavity 

lasers

❑ <MHz linewidth, as low as <200 kHz

Tapered amplifiers

❑ Amplification of seed laser 

output power while preserving 

seed laser spectral characteristics 

and good beam quality

❑ System design employs 

permanent fiber coupling of seed 

laser to tapered amplifier for 

robust operation 

MO

DBR

PA

Tapered Amplifier
+



Advantages of OP-VECSEL technology:

❑ High power, scalable emission with excellent beam quality

❑ Efficient intracavity frequency conversion to visible and UV

❖ More compact and robust compared to second harmonic 

generation in an enhancement cavity

❑ Ultranarrow linewidth and low-noise operation

❑ Wavelength engineerable (~350-2000 nm) and tunable 

emission 

Optically-pumped vertical-external-cavity surface-

emitting laser (OP-VECSEL)

VECSEL laser core

Pump optics

Gain mirror

(semiconductor gain chip)

HR 

mirror

Multimode 

laser pump

Birefringent

filter Etalon

<80 kHz  Gaussian FWHM

Prior to stabilization



Modulight high-power 1762 nm fiber laser for 

Barium applications 

Modulight ML6600

Fiber laser implementation

• Fiber lasers are great for certain transitions where 

high power and stable narrow-linewidth emission is 

required, fiber laser technology

• Wavelength stabilization via piezo, <150 V, <20kHz 

BW  

Parameter Unit

Operating Wavelength 1762.17 nm

Optical Output Power 1000 mW

Free-running Linewidth <10 kHz

Key characteristics

Self-heterodyne linewidth characterization Optical spectrum



Thank you!
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