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SiC technology:   1) Modified Lely method – substrates (up to 3” in diameter);

2) CVD method – epitaxy.
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Donor and acceptor impurities in SiC
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• No ESR-spectra of Al atoms in 3C-SiC were observed;
• No experimental data on the relaxation of the magnetic moment of the Al acceptor;
• No acceptor centers related to a B atom at the C cite were found.



μ-SR in SiC -- modelling AlSi and  BC substitutional impurities

by muonic atoms μ Al and  μ B

Goals:  1)  Detect the Bc acceptor
2)  Study the relaxation and ionization processes of μ Al  and  μ B

Formation of a muonic atom

Slowing down of μ- implanted into matter

Atomic capture of μ- :  μ- + Z --> (μ- + Z)*

De-excitation of the muonic atom
(Auger and radiative transitions of μ- to the 1S-state)

S(Z + μ- ) = 1/2
P(Z + μ- ) = P(μ-) ~ 17%

==>

SiC:       μAl (760 ns)         μB (2030 ns)

S(Z) = 0
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γ-triggered  μ-SR-experiment

S, F – muon and electron counters

G     – NaI(Tl)  2” x 2”  γ-detectors

Start (Si+C) =  S(-F) ==>  μ-SR-spectrum

Start (Si)      =  SG(-F) ==>  γ-trig. μ-SR-spectrum

Stop             =  F(-S)
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Sample:  
4H-SiC  (4x  20x20x0.38 mm3)
n - type  (impurity N)
resistivity <0.025 Ohm*cm

Experimental conditions:
TF,  H = 1kG,  one  γ - detector 
Effective solid angle of the  γ - detector  ≈ 5%
Suppression of C-component in coinc. spectrum  -- 20 times
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Fit:     1)  Si,  C (RT):   ωSi(Si) = 84.90(2) rad/μs,   ωC(C) = 85.102(8) rad/μs

2)  SiC (coinc.): λSi ≈ 0  

3)  SiC (full):  a)  λSi = 0: λc ≈ 0,   ωSi(SiC) ≈ ωSi(Si)  (10-3),    ωc(SiC) ≈ ωc(C)  (7·10-4)
b)  λSi = 0, λc = 0,    ωSi(SiC) = ωSi(Si),    ωc(SiC) = ωc(C) 
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Thermal ionization of μAl acceptor
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Ionization of μAl by electron capture
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