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*European Committee for Future accelerators 
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Status and Implementation of the ECFA 
roadmap in QS for HEP

https://indico.cern.ch/event/1278425/  follow updates

• The White Paper in preparation and release  May/June

• LoI to be submitted to the DRDC* July

• Open symposium at CERN (2-4 October) 

• Proposal to DRDC December

ge
o

rg
y.

ko
rn

ak
o

v@
p

w
.e

d
u

.p
l

4
*Detector Research & Development Committee

https://indico.cern.ch/event/1278425/
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handful of ideas that rely on 
quantum devices, but do not 
use them as quantum detectors 
per se

properties enhanced of: 

• tracking

• calorimetry 

• timing 
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• LOW-DIMENSIONAL MATERIALS

• ATOMS MOLECULS AND IONS 

• SPIN BASED SENSORS
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M. Doser, CERN
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M. Doser, CERN
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triangular carbon nanodots 

carbonized polymer dots 

CsPbCl3 nanocrystals 

C. Zhang, L. Li, Y. Qi, et al., ACS Energy Lett. 
6 (2021) 3545–3554. 

J. Liu, B. Yang, et al., Advanced Materials 
32 (2020) 1906641 

F. Yuan, S. Yang, et al., Nature 
Communications 9 (2018) 2249 

M. Doser, CERNEmissionAbsorption
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M. Doser, CERN
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• LOW-DIMENSIONAL MATERIALS

• ATOMS MOLECULS AND IONS 

• SPIN BASED SENSORS
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Rydberg-enhanced Time projection Chambers
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Rydberg Time projection Chamber
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• LOW-DIMENSIONAL MATERIALS

• ATOMS MOLECULS AND IONS 

• SPIN BASED SENSORS
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spin-spin scattering for helicity determination: 
usually with polarized beams and/or polarized 
targets introduce polarized scattering planes to 
extract track-by-track particle helicity 

Local and bulk 13C hyperpolarization in nitrogen-vacancy 
centred diamonds at variable fields and orientations, G. 
Alvarez et al., Nature Communications 6, 8456 (2015) 

➢ Polarization modify the helicity-dependent 
scattering direction probability of a charged 
particle crossing the polar tracker. 

➢ The probability of scattering in a polarized 
atom is directly proportional to defect 
abundance in the diamond

➢ The density of defects is one of the parameters 
that is actively being optimized. Current state-
of-the art: 1016-18 cm-3 (laser-created defects) 
with hyperpolarization 2 orderds of magnitude 
gain Kurita T, et al., Appl Phys Lett (2021) 118(21):214001.

Helicity trackers
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Helicity trackers
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These potential applications of 
quantum sensors also in HEP 
require dedicated R&D to evaluate 
their potential and feasibility 
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Thanks
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