Notes from Grenoble meeting, December 15 2009

A.M, S.L.
Participants –


LAOG : François-Xavier Désert

Neel: Alain Benoit, Aurélien Bideaud, Alessandro Monfardini, Loren Swenson, Philippe Camus, 

Cardiff: Simon Doyle, Philip Mauskopf (video)

SRON: Jochem Baselmans (telecon)

Roma La Sapienza: Martino Calvo, Angelo Cruciani

IRAM : Karl Schuster, Markus Roesch, Samuel Leclercq

Agenda - 

Presentations:

FXD - NIKA Oct 2009 Run: Calibration & Sensitivity
SD - LEKIDs optimisation 
MC - Status of mm-Lekid characterization in Rome 
A.Be. – Camera IRAM 2 bands

Discussions.

 - Xavier presented his (and Aurelien's) work on data exploitation from the October run. The main results (but see Xavier's presentation) are

a) capability of calibrating (using the phase) from Mars to fainter sources (1.5Jy, MWC349). 

b) The optics seems OK (less than 20arc-sec beams). A 5% halo to be understood (from IRAM M1 only about 1% is expected). May be the diffraction pattern in Camera optics. 

c) M87 map (total power scan) is nice, so extended sources are feasible. 

d) Arp220 is detected at 7mJy and 2.5*sigma (faintest source detected, 1.5h integration time). Of course being a < 3*sigma is still a bit uncertain. Expected 20mJy flux. 

e) Glitches (numerical errors?) and Jumps (magnetic ?) occurs at a rate of "a few" (2-9) per hour. So it's not a huge problem. In any case a bit more efforts have to be put on magnetic screening next time. 

f) On-sky sensitivity is estimated for LEKIDs (and Bonn electronics) at about 46mK*sqrt(s), corresponding to a detector NEP_pixel of 2.5E-15W/sqrt(Hz). This comes directly from the maps RMS. 


   COMMENT: the difference with respect to the estimated 2-8E-16W/sqrt(Hz) !!at 1Hz!! is probably due to the frequency of interest (lower than 1Hz) on the maps, an under-estimation of the power hitting the pixel in the Néel chopper system and may be still some un-removed sky noise (?). The wobbler in that sense might help because the effective frequency is around 2Hz in that case. 


- We followed with a discussion on the way to estimate NET and NEP. We concluded that for the NET_pixel we don't divide the effective beam T by the number of pixels per beam (N). 
Then, NET_beam=NET_pixel/sqrt(N). To calculate the NEP_pixel, on the other hand, it's clear that the power has to be divided by N. 

Doing this excercise for the LEKIDs, and simply using the noise spectrum and the signal on Mars (166Jy), we estimate an NEP_pixel = 1.25e-15W/sqrt(Hz) and corresponding NET = 24mK/sqrt(Hz). 
Note here the difference between "/sqrt(Hz)" and "*sqrt(s)". So it seems intermediate between Xavier's estimate and lab's old calculations. Indicating probably that the power on chopper system had in fact been undestimated by a factor around 2. In any case now different approaches seem to converge to something reasonable. 

- Simon presented his thoughts and calculations on optimising LEKIDs. The main conclusion is that it's difficult. A lot of parameters. Seems that reducing the volume isn't helping too much due to the increasing concentration of qp (and thus reduced tau_qp). Also, the larger resistivity limits Q. 

- Discussion on the remaining background. Need to measure in the dark the arrays that went on the telescope. Simon has both now.. This is actually a HUGE point. If we did have a large constant background (off-axis) we can hope with the new design and filters to gain sustantially "for free". Otherwise it's going to be difficult. 

- Martino presented the 2mm Roma-IRST devices and a dicsussion on the cosmics hits (and tau_qp measurement) followed. The optical NEP estimated is 2-6E-16W/sqrt(Hz) for a 1-4pW loading power per pixel. Noise spectra look flatter than the ones we have measured on other devices. Main difference from Cardiff/Grenoble design is the C part of the LEKID. 

- Alain presented the new dual-band optics design for 1.25/2.1mm. A 45deg polariser is used for separation. That's much simpler than designing an making a 45deg dichroic. Standard Cardiff dichroics work at max 30deg incidence angle. Baffling should be better thanks to the longer 4K tube, with small aperture in front. 

- PLANS FOR 2010 RUN (dual band). 
Main (blocking) condition: a factor of 4 sensitivity improvement with respect to the 2009 best performances (LEKIDs in that case), at least for one of the two bands. Strongly advised to exceed 100 pixels, at least for one band (that depends also on the electronics). If the sensitivity condition isn't satisfied there's no point in going for a new test. 

After a brief discussion, it has been decided to prioritise the antenna-coupled KIDs for the 1.25mm band, and the LEKIDs for 2.1mm. Roma and Cardiff are in any case interested in developing LEKIDs for 1.25mm, but it has been agreed that in case the antenna-coupled is satisfying the main conditions (above) AND the LEKIDs made in Roma/Cardiff are not better by a (well agreed) factor of 2.5 in sensitivity, the SRON 1.25mm array will be tested on the telescope. 
Concerning the pixels spacing, we think that a 0.5-to-0.7 F*lambda sampling is to be preferred. In the new Alain design F=1.9. That means a pixels spacing of 2-2.8mm for the 150GHz band (125-170GHz) and 1.2-1.7mm for the 240GHz (200-280GHz). I would also say that for the 1mm, in order to have a bit bigger FoV, a bit larger spacing isn't such a bad idea. 
Still to be decided which array goes on the "old" focal plane and which is 90deg with respect to the cryostat axis. In that case, the two SMA connectors must be on the same side. Moreover, since we'll have polarised light, the antennas (or LEKIDs) must be properly oriented. TO BE DISCUSSED. The decision will be taken on optical basis .. in case better to have more power on 2mm and reduce it, in case, on the 1mm. 
The focal plane available on the new optics is 36mm diameter (2.2 arc-min on the sky). Ideally, this is equivalent to 18x18 array at 2mm and 0.5F*lambda. Cutting the corners, that gives about 250 pixels. As an alternative, it's a 11x11 square array to have the center. In any case it's mainly the electronics driving the number of pixels, and the priority is strongly the sensitivity. If forced to a practical trade-off, would prefer again smaller and more sensitive arrays. 
At 1.25mm everything is scaled accordint to (2.1/1.25) = 1.7 ratio. 

Goal is May-June 2010, but nothing is decided yet. 

- January-March we'll have to prepare, all together (interested partners), the proposal for the next-generation IRAM instrument. 

- (Very) Rough plan on the cryostat. 20/12/2009: 3-D drawings are ready and we have a list of exact diameters/dimensions for the new filters. January-March: fabrication of filters, screens, supports, sample holders for the two bands. In the meantime, we keep testing 2mm arrays with the old optics. From March on, preparation of the run.

