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Samples
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LEM measurements
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1.What causes the dip?

2. Where is the dip situated (in CIGS? in the cover layer~
in both?) ?



Defectinduced strain fields Electron Potential
Fluctuations (tail states)




The model

A The formation of the diamagnetic
bound state requires lattice
rearrangement, which can be
described as a potential barrier.

Bound

configuration
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A Lattice strain induced by defects
increases the barrier height and
reduces the formation probability of
the bound diamagnetic state.
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A That is the origin of the dip in the
diamagnetic signal: the muon probe
IS sensing a defect region. 0.0

Reaction coordinate



Where Is the dip situated?
Using resolution information from TRIM.SP
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A The experimental, (B is the result from a convolution of § 0.01
the realf,(xX) with the normalized stopping distribution < i
Pk,E), obtained by Monte Carlo simulations (TRIM.SP). S

The real profild,(X) is washed out because not all muons stop depth (nm)
at the same depth.



Unfolding the depth profile
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results
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the trial function for f;(9 ) a simple
three step function with 5 adjustable
parameters. A fit is performed to obtain
the parameters that lead to the best
description of the experimental da fga (E)

the relationx=f(E)'is used to convert
E, and B-E in widths measured in nm.

The best fit to the trial function shows
that the lattice is more perturbeth the
near-interface region, on the side of the
absorber, than further inward in the
sample.
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Changing cover layers

(a) : unconveredCIGS and the effect @dhSnGand CdXovers

Diamagnetic Fraction (

(b)

(b) : effect of Al203 with different widths on the same
uncovered CIGS

©

(c) : effect of SiIO2 with different surface charges on the same
uncovered CIGS
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Measuring passivation of bulk defects near the [
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Conclusions

A Slow muons are sensitive only to a region nigsar p-n interface

(region 2) , which is more disturbed than the inner part of CIGS.

A A dsturbed interface region is associated with interface
recombination losses, affecting the device efficiency. It is

important to distinguish contributions from regions 1 and 2.

A Slow muons allows us to separate contributions from region 1 and

2, not possible with other techniques.

A Using slow muons, it is possiblertmke aquantitative
characterization of the effect of various buffer/cover layers on the

passivation of bulk defects in this region.
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