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Enabling technologies for measurements of short-lived particle dipole moments

Proposed experiment at LHC to measure charm baryons dipole moments 
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Goniometer for 
crystal positioning 
in primary vacuum 

20 rad, 20 m 
precision
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Long bent crystals

channeling efficiency  

Ge (10.8%), 55mm, 15mrad 

Si (8.9%), 80mm, 16 mrad 

measured on 180 GeV 
hadron beam at CERN
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(Credits: Pascal Hermes, CERN) 

Technologies enabling the first measurement of dipole 
moments of charm baryons


long bent crystals (Ge, Si) ✔︎

goniometer for precision positioning of the crystals ✔︎

VeloPix modules ✔︎

Dipole magnet MCBW ✔︎


Challenges: machine operations, detector integration in 
vacuum


Proof-of-principle test at LHC IR3 under discussion (aim 
at first data in LHC Run3)


test machine and operational aspects

measure channeling efficiency at TeV energies

study detector performance and background levels

 productionΛ+
c

 Dedicated detector layout at the LHC insertion region 3 (IR3) 

Hit distribution for 

Area ≈ few cm2, rate ≈ 100 MHz/cm2 

Λ+
c → pK−π+
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LHCb- and dedicated-detector solutions are under consideration  


