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Structural transition at low temperature (Tt = 210 K) from 

ThCr2Si2-type (𝐼4/𝑚𝑚𝑚) to its own-type (𝐶 Τ2 𝑚) [1]

Antiferromagnetic ordering of the U-sublattice at low 

temperature (TN = 27K) [1-3]

Singular structural and magnetic behaviors in 

comparison to the other RCr2Si2 compounds
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• Magnetic SG 𝑃ത1

• k = [0, 0, 0]

• 𝑚𝐶𝑟 coupled AF in the (a,b) 

plan and F along the c axis
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mCr (mB) 0.56(5) 0.66(5) 0.58(5) 0.69(5)

c2 21.3 20.9 60.3 58.5

Rmagn 14.1 3.2 19.8 7.9

Rmagn values in favor of 

a planar orientation of 

the 𝒎𝑪𝒓

Specific heat and magnetic measurements 

suggest a Pauli paramagnetic behavior

Neutron powder diffraction reveals a 

magnetic contribution to the nuclear 

Bragg peak (1 0 1) from 300 K

→ AF ordering of the Cr-sublattice (AFl-

type) at high temperature

→ No magnetic ordering detected on the U-

sublattice

UCr2Si2C

New member of the RCr2Si2C series 

crystallizing in the CeCr2Si2C-type [4], a 

carbon-filled variant of the CeMg2Si2-type

𝑷𝟒/𝒎𝒎𝒎
a = 3.983 Å, c = 5.160 Å

V = 81.84 Å3

𝑷𝒃𝒂𝒎

a = 7.052 Å, b = 9.106 Å, 

c = 3.957 Å

V = 254.09 Å3

U2Cr3Si2C3

New compound crystallizing in its own-type [1], 

a carbon-filled variant of the Sc2Pt3Si2-type [7]

No magnetic ordering detected by specific heat, magnetic measurement or NPD

→ dU-U relatively short (3.275 Å), well bellow the Hill limit (3.5 Å)

→ dCr-Cr (2.812 Å) equivalent to those of UCr2Si2C (2.816 Å) but very short dCr-C

bonds (1.908 Å) suggesting strong chemical bonds

𝑷𝟔/𝒎𝒎𝒎

a = 8.968 Å, c = 4.003 Å

V = 278.78 Å3

UCr3Si2C

Member of the RCr3Si2C series crystallizing in the YCr3Si2C-type [5], 

a carbon-filled variant of the YCo3Ga2-type [6]

No magnetic ordering detected by specific heat, magnetic measurement or NPD

→ dU-U relatively long (4.003 Å) but structural disorder on the U-sublattice

→ dCr-Cr relatively short (2.533 Å) suggesting strong chemical bonds

mCr

// a

mCr

// c

- Crystal structure and stability of UCr2Si2C, UCr3Si2C and U2Cr3Si2C3 based on the full occupancy of interstitial sites by carbon 

atoms (i.e. C-filled variant of ternary U-Cr-Si compounds and frameworks related to CU2Cr4, CU3Cr3 and CU4Cr2 octahedron)

- No magnetic transition detected by specific heat and magnetic measurements

- Magnetic behavior of UCr2Si2C inverse in comparison to the others RCr2Si2C compounds

- Absence of magnetic ordering in UCr3Si2C and U2Cr3Si2C3 explains by crystal chemistry investigations


