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Original idea, cryostat, detectors, 
RF electronics, FPGA electronics, 
cold amplifiers, optics, software, 
interfacing, integration, science,
management etc.

Filters, half-wave plate, amplifiers 
for laboratory test-bench, science

Science exploitation
(large programs 1300 hours)
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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)

Main limitations: 
ADC band/bits, LNA dynamics

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

GHz GHz range !!range !!
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READY TO SCALE TO 10READY TO SCALE TO 1044

PIXELS PIXELS –– IF A PROJECT IF A PROJECT 
REQUIRESREQUIRES
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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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The raw 1/f noise 
is mostly correlated

Each pixel is at the same time a 
very sensitive probe and a 
real-time taumeter:
ffresonanceresonance ∝∝∝∝∝∝∝∝ Power Power ∝∝∝∝∝∝∝∝ TTRJRJ

atmatm

Sensitivity + Dynamics + Photometry



Firenze, 08/09/16 A. Monfardini 9

���������	
�	��
�

A. Monfardini 9

Firenze, 08/09/16

���� ���������

������ ����$����������/ �������������

Mauskopf et al., LTD15 Proceedings
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2mm2mm

1mm H1mm H

1mm V1mm V
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Some fun during commissioning

RXJ1347 -1145

• Already observed by NIKA

• Technical time observation of 
January 2016

• Integration time ≈ 1 hour
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More fun during commissioning

NGC 891
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Polarized fun

First Polarisation Light on Crab Nebula
NIKA2 (not calibrated)

NIKA1 (calibrated)

I Map Q Map U Map

I Map Q Map U Map
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Less amusing: the real commissioning

Highest-contrast map ever made at the 30-meters

A lot of hard work for the 
data analysis group

ONGOING
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First open observations: coming winter

Despite many things remain to be characterised and understood …

FWHM = 11 arcFWHM = 11 arc--secsec

Very preliminary NEFD!

260 GHz: 15-30 mJys1/2 

150 GHz: 10-20 mJys1/2
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- NIKA, and now NIKA2, are the first/only instruments employing KID 
and operating at CMB frequenciesoperating at CMB frequencies
- The on-sky sensitivity has reached the state-of-the-art (e.g. TES) in
the band 120band 120--300 GHz300 GHz. A number of other advantages, e.g. photometry 
- The NEP is scaling down according to the background down to 
Planck bolometers levels (A. Catalano et al., A&A 2015)
- We have demonstrated in the lab that the band 60band 60--120 GHz120 GHz can 
be addressed using multi-layers (e.g. Ti-Al, Ai-Al-Au, Al-Ag etc.)
- The quantum efficiency, for ∆ν/ν≈30%, can really approach 100%

� Further optimised NIKAFurther optimised NIKA--like detectors might already cover like detectors might already cover 
90% (90% (tbctbc) of the proposed CORE+ focal plane (60) of the proposed CORE+ focal plane (60--300 GHz)300 GHz)

� The bands 300-600 GHz can also be covered by LEKID
(e.g. demonstrated during the planB R&D in 2015-2016)
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