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IN (1)IN (1) OUT (2)OUT (2)
ff00 ff11 …… ffNN--22 ffNN--11

CL
fres ⋅

∝ 1

�������� NaturalNatural ff--domaindomain multiplexingmultiplexing
�� HighHigh MUX MUX factorfactor (e.g. N > 1,000)(e.g. N > 1,000)

today limited only by the warm
electronics ADC bandwidth

HighHigh--Q (10Q (1044--101077) superconducting (R ) superconducting (R ≈≈≈≈≈≈≈≈ 0) LC 0) LC resonatorresonator ::

Proposed by Caltech Proposed by Caltech 
(2002) but first MUX (2002) but first MUX 
instrument in 2009 instrument in 2009 
(NIKA)(NIKA)

GHz GHz range !!range !!
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PlutoPluto atat 150GHz150GHz
GRB121123AGRB121123A

The CrabThe Crab nebulanebula –– IntensityIntensity andand polarisation (A. polarisation (A. RitaccoRitacco et al., et al., arXivarXiv:1508.00747:1508.00747))

CL J1226.9+3332
(z = 0.89)

Adam et al.,Adam et al.,
A&A A&A 576, A12576, A12
(2015)(2015)
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1mm H1mm H

1mm V1mm V
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TheThe collaboration collaboration involvesinvolves soso farfar thethe four Grenoble four Grenoble labslabs (N(Nééel, LPSC, IPAG, IRAM), el, LPSC, IPAG, IRAM), 
IRAP (Toulouse), IAS (Orsay), Cardiff (UK) plus IRAP (Toulouse), IAS (Orsay), Cardiff (UK) plus others others not not participatingparticipating, , at at least least 
So So far, to far, to the the hardware discussions.hardware discussions.

StillStill open open ……

Status: just an idea, made calculations, identified hard points, started building a testing bench 
for the detectors, submitted an (approved) proposal to CNES for funding the detectors R&D.
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The overall architecture (e.g. gondola, 
power supply) will be strongly derived from 
the existing PILOT balloon working at 
1.2 THz (240µm). Even the M1 and M2 
mirrors might be recycled if needed. 

A A ““simplesimple”” list of items:list of items:
- Use LEKIDLEKID operating at 400400--700 GHz700 GHz, 
paving the full focal planepaving the full focal plane
- developing a new closed-cycle dilution 
cryostat including spaceincluding space--compatible partscompatible parts
- optimise the PILOT optics (e.g. increase increase 
the overall transmissionthe overall transmission, maximise FoV)
- use a fast rotating cold (20K) λ/2 plate
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- We have started designing the optics
Pretty straightforward assuming AR Silicon
lenses (e.g. collaboration with the University 
of Michigan or developed in Europe TBD).
Focal planes will be 2 x 1000 pixels LEKID2 x 1000 pixels LEKID
with AR coating realised in-house. 

-We have designed and we are realising a 
laboratory test-bench for detectors testing. 

Cryostat design and construction is 
scheduled for 2016. The R&D on the 
sub-mm KID will continue in parallel
in the dedicated existing cryostat.  

λ/2 plate (20 K)

200mK stop

M2
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- We have demonstrated (NIKA and NIKA) to well survive the 
international competition in the bands 100-300GHz
- We have demonstrated in laboratory sensitivities approaching the 
goals for a future CMB satellite at least in the band 80-300 GHz
(Catalano et al., A&A 580, A15, 2015, arXiv:1504.00281)
- The NIKA/NIKA2 detectors behave very well even under lower 
background conditions. Optimum forcedly exists, to be found.  
- We have started a new balloon program, planB, that will allow 
extending our design, production and testing capabilities up to
at least 600GHz
- We have found (e.g. under our responsibility and in the framework 
of the SPACEKIDS collaboration), recipes to strongly attenuate the 
CR effect that is now under control 



Firenze, 31/08/15 A. Monfardini 20

���������	
���
�

A. Monfardini 20

Firenze, 31/08/15

���� ���������

�<)�)$ �



Firenze, 31/08/15 A. Monfardini 21

���������	
���
�

A. Monfardini 21

Firenze, 31/08/15

���� ���������

9�0�� �������������������0��� 

6-��%��������

(�����%D��%�� %�+���


 ��� '@������ � ������������

(%������ �%�����

�����BB����



Firenze, 31/08/15 A. Monfardini 22

���������	
���
�

A. Monfardini 22

Firenze, 31/08/15

���� ���������

����"����� ����

�@A�

�@A�� ���

6����� � � ���



Firenze, 31/08/15 A. Monfardini 23

���������	
���
�

A. Monfardini 23

Firenze, 31/08/15

���� ���������

����"����� ����


����%���� �

+ �"'
6�� ���5

�� ���+���H
�
� ����� ���5�����

. ��� ���������������� �

�*�3������ ��� (� �� 3% ���50



Firenze, 31/08/15 A. Monfardini 24

���������	
���
�

A. Monfardini 24

Firenze, 31/08/15

���� ���������

< �"0����&��� ���'�����9)���

��������	
����������������

� ��� ����	
����	
�� 	���������������������	���������������������

���



Firenze, 31/08/15 A. Monfardini 25

���������	
���
�

A. Monfardini 25

Firenze, 31/08/15

���� ���������

5��#"��&�������������

λλλλ��

�	


�	���

�	


�
��



�ΩΩΩΩ

λλλλ��

�	


�	���

�
��

���ΩΩΩΩ

�@A���(�-'����� � ��� �>�

λD1 (�-%*���

 ����%���� ����� ������� � ��� 



Firenze, 31/08/15 A. Monfardini 26

���������	
���
�

A. Monfardini 26

Firenze, 31/08/15

���� ���������

5��#"��&�������������

�@A���(�-'����� � ��� �>�

λD1 (�-%*���

 ����%���� ����� ������� � ��� 

λλλλ��

�	


�	���

�	


�
��



�ΩΩΩΩ
λλλλ��

�	


�	���

�
��

� �
� �

�
��

������
� �
�ΩΩΩΩ

�	����� 3��� ��3���� �	����� 3���,��� �



Firenze, 31/08/15 A. Monfardini 27

���������	
���
�

A. Monfardini 27

Firenze, 31/08/15

���� ���������

�������"�����


