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Activity 3    
 
A nanoscale thermometry platform made by 
Dr. Estrada’s group (see schematic) consists 
of a single crystal metal bar that is heated 
through Joule heating. The heater is made 
from an isomorphous binary alloy of 13.6 
at.% Ni in 86.4 at.% Cu. The dimensions of 
the bar are 200 nm in width, 1000 nm in 
length, and 50.0 nm in height (thickness).   
 

Note: at 300 K, rCu = 17.1 nW m and aCu = 
4.00 ´ 10-3 K-1. The effective Nordheim 
coefficient of Ni dissolved in Cu is C = 1310 nW m. At 100 K, the carrier mean free path for the 
alloy is l = 65.0 nm, the mean carrier speed is 1.60 ´ 106 m/s, and the alloy’s specularity 
parameter is 0.800. 
 
When operating the device with an applied bias of 50.0 mV, the power dissipated in the heater 
must be 500 µW. Will the heater achieve the necessary power dissipation? If not, what 
recommendations would you make? 
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