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MICROCOMB WP10 Report

Work package title: Frequency conversion in microresonator with chi(2) nonlinearity
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	1 – BATH
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	ESR N°1 – Mr Zhiwei Fan
ESR N° 2 - Mr Vladislav Pankratov;
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2. [bookmark: _Toc57633605]Partner progress on tasks in Work Package 10
	Milestones
	Milestone title
	Means of verification

	MS3 (BATH)
	ESRs 1 & 2 have numerical codes for modelling of comb solitons and comb generation in the experimental schemes developed by consortium
	ESRs 1,2 have numerical codes for modelling of comb solitons and comb generation in the experimental schemes developed by consortium

	MS4
(EPFL)
	Demonstration of octave spanning dual dispersive wave comb spectra, solitons and low phase noise microwaves on SiN and GaP platforms
	ESRs 1,2 have numerical codes for modelling of comb solitons and comb generation in the experimental schemes developed by consortium

	MS10 
(MENLO)
	Operational and characterised microring resonator for generation of a visible, broadband and flat spectrum with mode spacing > 10GHz suitable for integration into AstroComb module; design of the module
	Operational and characterised microring resonator for generation of a visible, broadband and flat spectrum with mode spacing > 10GHz suitable for integration into AstroComb module; design of the module

	MS11 (KTH)
	Demonstration of supercontinuum generation in quasi-phasematching (QPM) LNOI waveguides; fabrication and characterisation of microresonator samples
	demonstration of frequency
stabilized dual-comb
with counter-propagating
waves, multi-heterodyne
measurements and designs for
spectroscopy experiments

	MS13 (FRB)
	Design and fabrication of AgGaSe2, CdSiP2 microresonators, demonstration of chi(2) frequency conversion (sum frequency, second harmonic); measuring cascading (effective chi(3)) nonlinearity; preliminary comb observations
	Design and fabrication of AgGaSe2, CdSiP2 microresonators, demonstration of chi(2) frequency conversion (sum frequency, second harmonic); measuring cascading (effective chi(3)) nonlinearity; preliminary comb observations



2.1. [bookmark: _Toc57633606]Task 10.1 Fabrication of low-loss microresonators based on bulk non-oxide crystals

[bookmark: _Toc57633607]Beneficiaries and partners involved in the task: ESR 14 (FRB)
Milestones met:

Publications:
·  
·  
· 
Please complete this Dissemination and communication spreadsheet for your individual project
Please complete the secondments google sheet and if the secondment didn’t take place please provide the justification in the column “L”.



2.2. Task 10.2 Investigation of cascaded second order nonlinearities and optimization regarding efficiency, broadband output, and coherence properties

Beneficiaries and partners involved in the task: ESR 14 (FRB); ESR 2 (BATH); ESR 15 (IBM); ESR 12 (KTH), TOPTICA
The objectives of this tasks are to demonstrate microcombs based on second-order nonlinearities

ESR 14 (FRB):

ESR 2 (BATH):

ESR 15 (IBM): 

ESR 12 (KTH):

Milestones met:

[bookmark: _Hlk106625716]Publications:
·  
·  
· 
Please complete this Dissemination and communication spreadsheet for your individual project
Please complete the secondments google sheet and if the secondment didn’t take place please provide the justification in the column “L”.




2.3. [bookmark: _Toc57633608]Task 10.3 Design of electrode structures and implementation of electro-optic tuning

Beneficiaries and partners involved in the task: ESR 14 (FRB); ESR 12 (KTH);
The objectives for this task are to demonstrate electro-optic tuning and stabilization of microcombs
ESR 14 (FRB):

ESR 12 (KTH):

Milestones met:

Publications:
·  
·  
· 
Please complete this Dissemination and communication spreadsheet for your individual project
Please complete the secondments google sheet and if the secondment didn’t take place please provide the justification in the column “L”.



2.4. [bookmark: _Toc57633609]Task 10.4 Benchmark with state-of-the-art chi(3)-based comb

Beneficiaries and partners involved in the task: ESR 14 (FRB); ESR 12 (KTH); TOPTICA 
ESR 14 (FRB):

ESR 8 (KTH):

Milestones met:

Publications:
·  
·  
· 
Please complete this Dissemination and communication spreadsheet for your individual project
Please complete the secondments google sheet and if the secondment didn’t take place please provide the justification in the column “L”.



2.5. [bookmark: _Toc57633610]Task 10.5 Prediction, demonstration and interpretation of two-frequency  combs

Beneficiaries and partners involved in the task: ESR 14; (FRB); ESR 12 (KTH); ESR 2 (BATH);
Objectives for this task are to develop a numerical model and theory of microcomb generation due to χ(2) effects
ESR 14 (FRB):

ESR 12 (KTH): 

ESR 2 (BATH): 

Milestones met:

Publications:
·  
·  
· 
Please complete this Dissemination and communication spreadsheet for your individual project
Please complete the secondments google sheet and if the secondment didn’t take place please provide the justification in the column “L”.
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