
One Dimension Head-Tail 
Readout Option for Scale-up 

‣ DRIFT Head-Tail analysis!
‣ Operating DRIFT in 1D HT mode!

Neil Spooner, University of Sheffield
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DRIFT-IId - Zero Background with HT

‣Z- fiducialisation using minority 
carriers, -ve ion CS2:CF4:O2

Significant advances recently:

‣Good head-tail sensitivity 
with this mixture

‣Use low pressure negative ion gas



DRIFT - 3D Fiducial with Head-Tail
‣DRIFT-IId now runs zero background, only volume limited



DRIFT-II - 3D Fiducial with Head-Tail
‣Towards ruling out DAMA - with Directionality

Zero 
background 
55 days with 
~130 g target

Preliminary
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• New data with CS2:CF4:O2 show 
improved head-tail due to F-recoils 

new (prelim)

Head-Tail Studies
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How Not to be Afraid of Large TPCs
• Example - something the size of ICARUS (used for LAr) 
• Size: 2 x ~18 x 3 x 3 m, central cathode, 1.5m drift
• Would contain ~ 0.5 Tonne Fluorine (SF6) @ 200 Torr
• Size of full CYGNUS-TPC  is <100th scale of proposed DUNE liquid 

argon TPC



Concept for Simple 1D HT Readout
‣Suitable as lower cost option for large scale experiment?
Z-fiducialization may allow simple readout with 1D Head-tail

cathodeGEM cathodeGEM cathodeGEM GEM



Test Analysis for Simplified Readout
‣Attempt to demonstrate feasibility by reanalysing recent 

DRIFT-IId data with x-y sensitivity turned off, i.e. grouping 
all the wires



Test Analysis for Simplified Readout
‣Attempt to demonstrate feasibility by reanalysing recent 

DRIFT-IId data with x-y sensitivity turned off, i.e. grouping 
all the wires



• Use GEMs at amplifier 
stage for wires 

• Garfield++ simulations

Dan walker (Sheffield)

Improved 1D-HT Readout MWPC-GEM



Andrew Scarff (Sheffield)

• Developed also by 
UNM and DM-TCP

1024 x 1024, 
24µm microline 
ML1001E 
camera

Optical Readout



Optical Readout


