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Fluorine recoils [8-50 keV,] September 6

« Dark matter halo in the direction of the Cygnus
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+» Weakly Interacting Massive Particles (WIMPs)
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Background-free operation down to 0.25 keV,
Improve upon WIMP limits for <2 GeV

) CYGNUS-10 m3
Background-free operation down to 0.5 keV;

Best SD-proton limits across all masses
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« Time Projection Chamber (TPC) with a pixelated readout called GridPix: gl

« High resolution and precision in directional dark matter (DM) searches 2 1o gt
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) CYGNUS-100 m3

~1 Solar neutrino per year
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O CYGNUS-1000 m3
Sensitive to reactor neutrinos

0(10) Solar neutrinos per year

« High performance and cost-effectiveness per area of readout = 10"
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- Best SI limits across all masses
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« Negative ion drift gas SFs (He to operate the detector close to atmospheric pressure) 10
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1071 10° 10* 1 order of magnitude below neutrino floor at 9 GeV
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Cygnus: Feasibility of a nuclear recoil observatory with
« A proof-of-concept detector soon to be tested directional sensitivity to dark matter and neutrinos [1]

Detect core-collapse supernova at 8 kpc
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Proposed
design of NIGHT

Timepix [4] Timepix3 [5]

256 x 256 ASICs
55 um pixel pitch

Negative lon Drift (NID) gas SFe

< Low diffusion

+ Close to atmospheric pressure by mixing with He | ing unit
- Time or Charge - Time and Charge He:SFs at different ratios and pressures SE ‘
\‘ ~ Frame readout - Data driven readout A gas mixing unit controlled and monitored by a PC
- 25msec dead time - Dead time free
« Currently single Timepix chip SF, Reduced Mobility
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microprocessing [2] SF6 has higher reduced
mobility in He-mixture [3]

A The proof of concept detector: NIGHT

< GridPix readout to detect single primary electrons Testing the detector at ELSA beam line
« High spatial and time resolution
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< Active areaof 1.4cmx 1.4 cm

mm Dipole (horizontal)
mm Dipole (vertical)
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hadron = Quadrupole .
: hysi | = Siow uadupo <« Detector test beam line of
Drift length of 3 cm experiments (<% g = R o g
Crystal Barel "2l = R ene the ELSA electron
Scalable Readout System (SRS) -> an FPGA board developed by the RD51 S S e
Collaboration at CERN / a stretcher ring .
P X 0.5 GeV - 3.2 GeV + Single electrons at a rate
. ooster N\
« Easy to scale readout system for larger detector ! synchrotron 1% less than 100 Hz
w \ 0.5 GeV - 1.6 GeV ’ .\,\
AN “ % The resonant
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A 2 = deaortess % The beam telescope
< Trigger
150 200 250 ' ” ‘ 'S ‘ | l ¥ 4 Beam Parameters [6] - The track of the
NG == il B Beam Size:  3mmx3mm - 10mmx10mm electron
Cathode Rate: 1Hz - 625MHz
X-ray entrance window
SHV connectors Energv Range: O'SGeV - 3'ZGeV Variables to be Changed:
@ low rate: 1 electron/bunch (95% ) Drift distance
Electron energy

TPC Voltage

Beam Telescope SF6 Percentage

VHDCI connector
GridPix

Carrier board

Parameters to measure:
Drift velocity
Diffusion constant

NIGHT Detector Electrons Amplification
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