
Answer on Question #46453-Physics-Electromagnetism 

The saturation magnetization of fcc Ni is 𝑚𝑆𝑎𝑡 = 5.1 ∙ 105 𝐴

𝑚
. If the lattice constant for Ni is 3.52 Å, calculate 

the net magnetic moment per Ni atom in the crystal in units of Bohr magnetons. 

Solution 

Lattice constant is  𝑎 =  3.52 Å; atomic density is  𝜌𝐴(𝑁𝑖) =
4

0.3523

𝑎𝑡𝑜𝑚𝑠

𝑛𝑚3 = 91.7
𝑎𝑡𝑜𝑚𝑠

𝑛𝑚3 . 

If we look at a Bohr magneton, 𝑚𝐵𝑜ℎ𝑟, we have 

𝑚𝐵𝑜ℎ𝑟 = 9.27 ·  10–24Am2.  

The net magnetic moment per Ni atom in the crystal is 

𝑚𝐴(𝑁𝑖) =
𝑚𝑆𝑎𝑡(𝑁𝑖)

𝜌𝐴(𝑁𝑖)
=

5.1 ∙ 105 𝐴
𝑚

91.7
𝑎𝑡𝑜𝑚𝑠

𝑛𝑚3

=
5.1 ∙ 105

91.7

𝐴 ∙ 10–27𝑚2

𝑚
= 5.56 · 10–24Am2 = 0.600 𝑚𝐵𝑜ℎ𝑟. 

Answer: 𝟎. 𝟔𝟎𝟎 𝒎𝑩𝒐𝒉𝒓. 
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