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Crystallographic properties 

Structural characterization was done by X-ray diffraction (see experimental methods in main 

manuscript for details). XRD was performed in a Bragg-Brentano configuration in the 2θ range from 

20°-72°. The XRD diffractograms (Figure S1) show the presence of polycrystalline Ag3PO4 (6.004 °A, 

BCC, P_43n, ICSD number: 14000) for both particles. The particles are almost phase pure. The small 

peak around 38.2° in the tetrahedral spectrum corresponds to Ag (111) and is believed to be 

related to some reduction of Ag3PO4 to Ag at the surface of this sample. XPS analysis (see 

subchapter “surface composition” in the main text) did in general not detect metallic Ag at the 

surface of tetrahedral particles. SEM analysis did also not prove metallic Ag at the surface, since 

this would result in a rough overlayer on the particles. 

Figure S1 XRD spectra of the cubic and tetrahedral Ag3PO4 particles. Peaks are labelled with the corresponding 

crystallographic orientations according to ICSD catalogue number 14000. 



Surface composition 

The surface composition was characterized by X-ray photo-electron spectroscopy (XPS) (see 

experimental methods in main manuscript for details). The survey spectra are shown in the main 

text. The Ag 3d high resolution XPS spectra are shown in Figure S2. The Ag 3d5/2 peak for both cubic 

and tetrahedral particles is found at a binding energy value of 267.9 eV. This peak position is 

attributed to the Ag(I) oxidation state and corresponds to Ag+ ions in Ag3PO4. Reduction to the Ag 

(0) metal state would result in a shift of the 3d5/2 peak to a higher binding energy of 368.6 eV, 

which is not observed here.

Figure S2 High resolution Ag 3d XPS spectra for (a) tetrahedral particles and (b) cubic particles of Ag3PO4. 
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Time-resolved Microwave Conductivity measurements 

Change in the microwave power (ΔP/P) reflected by the cavity upon sample excitation is 
related to the photoinduced change in the conductance of the sample, ΔG, by the equation2, 

Δ𝑃

𝑃
(𝑡) =  −𝐾Δ𝐺(𝑡)             𝐸𝑞. 𝑆1 

where K is the sensitivity factor derived from the resonance characteristics of the cavity and 
the dielectric properties of the medium (εr of Ag3PO4 is taken as 203,4). From the 
experimentally observed change in the photoconductance, the product of the charge carrier 
generation yield (φ) and the sum of electron and hole mobilities (Σμ) can be obtained from 
the equation2,  

𝜙Σ𝜇 =  
Δ𝐺

𝐼𝑜𝛽𝑒𝐹𝐴
                     𝐸𝑞. 𝑆2 

where I0 is the incident intensity per pulse, e is the elementary charge, β is the ratio between 
the inner broad and narrow dimensions of the waveguide, and FA is the fraction of incident 
photons absorbed within the sample. The laser pulse intensities were adjusted using 
calibrated filters and varied from 1010 to 1014 photons pulse−1 cm-2. 

 

Calculation of electron and hole mobilities 

To calculate the charge carrier mobilities for electrons and holes, we use the following 
equations5:  

Electron mobility, 𝜇𝑒 =  𝜇𝑡𝑜𝑡𝑎𝑙  ×
𝑚ℎ

∗

(𝑚ℎ
∗ +𝑚𝑒

∗ )
       𝐸𝑞. 𝑆3 

Hole mobility, 𝜇ℎ =  𝜇𝑡𝑜𝑡𝑎𝑙  ×
𝑚𝑒

∗

(𝑚ℎ
∗ +𝑚𝑒

∗)
      𝐸𝑞. 𝑆4 

Here, the sum of the charge carrier mobility (μtotal) is taken from Table 2 of the main text and 
is 0.56 cm2 V-1 s-1 for tetrahedral particles and 0.05 cm2 V-1 s-1 for cubic particles. The effective 
electron and hole masses are me

* = 0.42 and mh
* = 1.53 for the {111} surface and me

* = 0.41 
and mh

* = 1.92 for the {100} surface.6 The calculated individual electron and hole mobilities 
are shown in Table 2 of the main manuscript. 

 

Calculation of electron and hole diffusion lengths 

From the electron and hole mobility values (Table 2 of the main text), the respective diffusion 
lengths can be calculated using the following equations5: 

Electron diffusion length, 𝐿𝐷,𝑒 =  √𝐷𝑒𝜏1                             𝐸𝑞. 𝑆5  

where 𝐷𝑒 =  (𝑘𝑏𝑇𝜇𝑒/𝑒)                                            𝐸𝑞. 𝑆6 

Hole diffusion length, 𝐿𝐷,ℎ =  √𝐷ℎ𝜏1                                  𝐸𝑞. 𝑆7  

where 𝐷ℎ =  (𝑘𝑏𝑇𝜇ℎ/𝑒)                                            𝐸𝑞. 𝑆8  
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Here D is the diffusion coefficient of the charge carriers, kb is the Boltzmann constant, T is the 
temperature, and e is the elementary charge. It should be noted that the calculation of the 
diffusion length assumes that the lifetime (τ1) is equivalent for the electrons and holes and is 
taken from the values obtained for the tetrahedral and cubic particles as presented in Table 
2 of the main text. The obtained values of the hole and electron diffusion lengths are given in 
Table S1 below. 

Particle type 
Hole diffusion length 

LD,h (nm) 

Electron diffusion length 

LD,e (nm) 

Tetrahedral 135 258 

Cubic 31 65 
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Table S1 The electron and hole diffusion lengths calculated using Eq. S5-S8 from the electron and hole mobilities 

shown in Table 2 of the main text.  


