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❖ GridPix readout to detect single primary electrons  
❖ High spa$al and $me resolu$on 
❖ Ac$ve area of 1.4 cm x 1.4 cm  

❖ DriQ length of 3 cm 
❖ Scalable Readout System (SRS) -> an FPGA board developed by the RD51 

Collabora$on at CERN  
❖ Easy to scale readout system for larger detector
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Testing the detector at ELSA beam line

Beam Parameters [6]: 
Beam Size:       3mmx3mm - 10mmx10mm 
Rate:                  1Hz - 625MHz 
Energy Range: 0.8GeV - 3.2GeV 
@ low rate: 1 electron/bunch (95% )

❖ Time or Charge 
❖ Frame readout 
❖ 25msec dead $me

Timepix [4]                             Timepix3 [5] 
256 x 256 ASICs 

55 µm pixel pitch

❖ Time and Charge 
❖ Data driven readout 
❖ Dead $me free
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❖ Detector test beam line of 
the ELSA electron 
accelerator 

❖ Single electrons at a rate 
less than 100 Hz 
❖ The resonant 

extrac$on method  
❖ The beam telescope 

❖ Trigger  
❖ The track of the 

electron

  

❖ Nega$ve Ion DriQ (NID) gas SF6 
❖ Low diffusion 
❖ Close to atmospheric pressure by mixing with He  

❖ He:SF6 at different ra$os and pressures  
❖ A gas mixing unit controlled and monitored by a PC

Some Text

GridPix = Timepix + InGrid
Grids perfectly aligned  

with pixels by  
microprocessing [2]
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❖ Currently single Timepix chip 
❖ Upgrade to Timepix3 and mul$ chip tests in the future

SF6 has higher reduced 
mobility in He-mixture [3]

The proof of concept detector: NIGHT

Cygnus: Feasibility of a nuclear recoil observatory with 
direc$onal sensi$vity to dark maier and neutrinos  [1]

  

❖ Time Projec$on Chamber (TPC) with a pixelated readout called GridPix: 
❖ High resolu$on and precision in direc$onal dark maier (DM) searches 
❖ High performance and cost-effec$veness per area of readout 

❖ Nega$ve ion driQ gas SF6 (He to operate the detector close to atmospheric pressure) 
❖ Low diffusion  

❖ A proof-of-concept detector soon to be tested

❖ Dark maier halo in the direc$on of the Cygnus 
constella$on 

❖ Weakly Interac$ng Massive Par$cles (WIMPs) 
❖ Higher cross-sec$on of WIMPs from this 

direc$on → DM wind

Proposed  
design of NIGHT
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Variables to be changed: 
DriQ distance 

Electron energy 
TPC Voltage 

SF6 Percentage

Parameters to measure: 
DriQ velocity 

Diffusion constant 
Amplifica$on 
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