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S1. Structural Parameter and Crystallographic details - To determine the lattice parameters
and phase identification, a (3+1) dimensional superspace group approach was used in
conjunction with Le Bail analysis on the JANA2006 software package.

Centrosymmetric super-space group: 14,/amd(00y)00ss (No. 141)

Table S1. Refined parameters and crystallographic details from Le Bail analysis of the powder
XRD data for nominal (Mn;_,,V,Fe,)Si; 74 samples at room temperature.

Chemical Composition = GOF Cell Parameters (MnSi, Phase)

(Mn 2 V.Fe)Siize  RwRe  a=b(R)  Cun(A)  Ssi(R)  y="Cmn/Csi
x=0.01 1.41 5.5277(1) 4.3684(1) 2.5160(1) 1.7378(1)
x=10.02 1.40 5.5236(1) 4.3681(1) 2.5345(1) 1.7234(1)
x=0.03 1.32 5.5260(1) 4.3697(1) 2.5343(1) 1.7242(1)
x=10.04 1.36 5.5252(1) 4.3688(1) 2.5353(1) 1.7228(1)
x=0.05 1.21 5.5234(1) 4.3664(1) 2.5372(1) 1.7218(1)
x=10.06 1.23 5.5221(1) 4.3652(1) 2.5363(1) 1.7209(1)
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Figure S1. Le Bail analyis of XRD pattern of nominal composition (Mng.sV.01F€0.01)S1;.74
displaying Bragg positions.
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Figure S2. Le Bail analyis of XRD pattern of nominal composition (Mng g6V .02F€0.02)S11.74
displaying Bragg positions.
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Figure S3. Le Bail analyis of XRD pattern of nominal composition (Mng.94V.03F€0,03)S11.74
displaying Bragg positions.
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Figure S4. Le Bail analyis of XRD pattern of nominal composition (Mng.9, V¢ 04F€0,04)S11.74
displaying Bragg positions.
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Figure S5. Le Bail analyis of XRD pattern of nominal composition (Mng 99V .0sF€0.05)S1;.74
displaying Bragg positions.
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Figure S6. Le Bail analyis of XRD pattern of nominal composition (Mng ggV.06F€0.06)S11.74
displaying Bragg positions.
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Figure S7. Temperature dependent (a) specific heat capacity (b) thermal diffusivity for
nominal (Mn;_,,V,Fe,)Si; 74 alloys. Specific heat reported previously by Chen et al.! shown
for comparison.
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Figure S8. (a) Electrical conductivity and (b) Seebeck coefficient over heating and cooling
cycle for representative (Mng o4V 03F€0.03)S1; 74 single crystal.

S2. Detailed calculation of disorder scattering parameter (I'). To analyse the x reduction

in MnSi alloys, the disorder scattering parameter I with mass (Fm) and strain (FS) fluctuation
component, was evaluated using the model of Slack? and Abeles? as follows by taking into

consideration the fractional occupation at Mn-sublattice by V and Ru as co-dopant.

=T, +T,
r,=rV+rke

_ 1V F
[, = l"s+l"se
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Ty =1yx +1,(1-x)
_rFe =TrY + rMn(l —}/)

Mp,=Mp,y + My, (1-y)

EII

1 _
y= m(MV +yMg,)

1
Mg, = m(MFe +yMg)

My, My M

where, Fe, and Mg, are the atomic weight of Mn, V, Fe, and Si, respectively; rMn,

v, and "Fe are the atomic radius of Mn, V, and Fe, respectively; x is the content of V, and y is

the content of Fe; and ¢ is regarded as a phenomenological adjustable parameter calculated

using the Griineisen parameter (y) and Poisson ratio (UP).L4
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