Notes from Grenoble meeting, April 23 2009

Ph.M.  S.L.

Participants -

Neel: Alain Benoit, Aurélien Bideaud, Christian Hoffmann, Julien Minet, Alessandro Monfardini, Loren Swenson

Cardiff: Simon Doyle, Philip Mauskopf

SRON: Jochem Baselmans

Roma La Sapienza: Martino Calvo, Claudia Giordano

IRAM : Samuel Leclercq, Karl Schuster

Agenda - 

Presentations:

IRAM - Requirements, constrains & schedule for this Summer test. 
Cardiff - LEKIDs design and testing, filters, electronics, plans. 
SRON - 400 pixels Antenna-coupled array (results and plans). 
Roma - LEKIDs testing, presentation of the group, 300mK setup and plans. 
Neel - Cryostat and optics, filters, recent tests on KIDs and NbSi, FPGA. 

Discussions.

Consortium management -

1. Who is coordinating the preparation for the observing run? IRAM & Neel (Alain, Allesandro, Samuel, IRAM Granada)
2. What are the responsibilities of the different groups?

3. What is the procedure for testing the arrays and choosing one for the run?

4. Are we going to have regular telecons?

IRAM -

Demonstration run: end of August.

If we are not ready then we will jump by 1 month - i.e. end of September.

3 year time scale for full instrument.

Requirements: minimum 2 colours, thousand of pixels, NEP ~ 1-2e-17 W/rtHz.

1 MEuros total available over 3 years, estimated 5 MEuros in telescope time for instrument team.

Questions:

1. Could we have another demonstration run before end of October? Unlikely.
2. Will we be ready by the end of June/mid-July with proof of detector array?

3. Are we competing with NbSi bolometers? Yes.

4. When should we present a proposal for a full instrument? When will IRAM decide on a plan for a full instrument? Depends on the outcome of prototype(s) test(s) and data software.
Actions:

1. write proceedure for alignment of instrument - Alain

2. define required helium - Alain

3. write proceedure for instrument integration - week 1 - Alain

4. write plan for observations - Alain, Xavier, IRAM

5. make plan for deciding on array technology for test in august - all

Cardiff:

LEKIDs have optical efficiency (~50%). Simulation says should be able to achieve 70%. Need to add other factors:

1. 50% from single polarisation

2. 70% fano factor

-> Maximum efficiency for single pol ~ 25%

NEP is not so good - 1e-15 W/rtHz limited by material/substrate

 - Material: quasiparticle lifetime is about 25 us with no optical loading. Calculations give qp lifetime of about 100 us under telescope loading

- Substrate: Not well cleaned silicon with aluminium gives excess phase noise (by about one order of magnitude) over aluminium on sapphire or clean silicon

Total factor ~ 40 so with no changes to design, we expect a low frequency NEP of about 3e-17 W/rtHz under telescope loading (and just under 1e-17 W/rtHz dark).

Crosstalk between adjacent pixels with close frequencies - measured and simulated.

Next steps:

1. New mask to fix crosstalk - with Grenoble

2. New fabrication (SRON or Cambridge) to improve NEP

3. Calculate sensitivity limit vs. parameters (phase noise, amplifier noise, fano limit, volume, q-factor, etc.)

4. Design for dual polarisation

5. Add 300 mK baffle tube to define throughput and look out of window to measure band pass and beams - optical NEP under telescope loading needs to be done with cold blackbody to simulate telescope loading (of about 20 K). Need to use Dmitry's large area blackbody to fill beam.

6. Try NbSi LEKIDs?

Noise sources:

1. NEPgr is photon noise divided by Fano factor if most quasiparticles are generated by photons

2. NEPphase is a fixed NEP for a given capacitor geometry - depends on volume, qp lifetime (which depends on volume and optical power -> effective electron temperature), independent of Q. Can reduce this by:

    a. Increasing capacitor dimensions

    b. Using Niobium on silicon or Aluminium on sapphire

    c. Using airbridges between alternating capacitor fingers

3. NEPamp depends on Q factor and amplifier noise. Need high Q to have low amplitude noise.

SRON:

Antennas have good optical efficiency (40-50%) measured at 675 GHz

NEP is good - optical measured is ~ 1e-15 W/rtHz with Ta

Dark NEPs are down to 1e-18 W/rtHz

Quasiparticle lifetimes will be limited by loading on the telescope

Readout electronics - MPIfR working with up to 100 channels already

Manpower may be limited over the summer

Could do design for dual polarisation or dual band

Possibly ready to go if we can get a lens array for the existing 2 mm array.

Next steps:

1. Look into crosstalk issue, see if it is a problem

2. Proceed with getting a lens array

3. New mask with smaller numbers of pixels

4. Cardiff look into fabricating lens array

Questions:

1. Will MPIfR software be open source? Will hardware be available?

Rome:

Measure Gunn diode signal and chopped 77 K/300 K signal with LEKID

Can calculate optical NEP - not going to be great because qp time constant is short

Limited by fridge to 310 mK base temperature.

Next steps:

1. Remove horn and put in baffle/aperture to define throughput for optical NEP measurement

2. Fix synth

3. Get samples from Trento?

Grenoble:

Should get new filters next week from Cardiff

Will upgrade coaxial cabling

Progress on readout with Altera board - up to 32 channels per board

Testing plan ~ 1 run per week.

Questions:

1. What is the influence of the focal ratio (F/#) on a KID optical efficiency? 

