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Ge potential benefits...(in theory) 

Higher Z as compared with Si (32 vs 14) implies  

 stronger equivalent magnetic field (scales with Z) 

 higher critical angle for both axial and planar channeling (scales 

with Z)    

Crystal perfection is mandatory: dislocations free (or at least Etch 

Pits Density < 102/cm2) materials must be acquired.  

 Si fulfils the requirement. Until a decade ago, Si was by far the best 

choice... 

 Thanks to the renewed interest towards Ge (multijuction solar cells, 

MOSFET, graded Si-Ge alloys) now Ge crystals with EPD  0/cm2 are 

available. 

Ge drawbacks....(in practice) 

 extremely brittle! (crystal damage inflicted by cutting can propagate 

deeply)  

 lower reactivity as compared to silicon ( HGeO2 -132 vs HSiO2 -217 

Kcal/mol)... Etching must contains always an oxidant and a 

complexing agent.... 
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 You had only a quick glance… About 120 strips were cut, etched and analyzed...  

 The EPD claimed by the factory (0 /cm2) was also tested by applying anisotropic 

chemical etching (Superoxol, H2O2 : HF : H2O, 1 : 1 : 4), followed by inspection 
with optical microscopy and Etch Pits count…. 

It was confirmed that EPD in the bulk is really 0/cm2 ! 
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1994, S.P. Moller et al., Si (111),R=35.7 m strip 50x10x0.9 mm,  

protons 450 GeV, Beam Div. 3  μrad 

1998, C. Biino et al., Ge (110),R=60 m strip 50x10x1 mm, 

protons 450 GeV, BD 3  μrad  

2008, W. Scandale et al., Si (111), R = 8.6 m, strip 1.85x70x0.5 

mm, protons 400 GeV, max eff 

2009, W. Scandale et al., Si (110), R = 38 m, strip 1.94x70x0.5 

mm, protons 400 GeV, max eff 

We cannot compare directly  with previous results, neither Si or Ge… 

• different orientation or  
• different curvature radius or 

• different beam path 

Planar channeling efficiency (%) 






