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The design process of high frequency structures is usually carried out using Electromagnetic (EM) simulators. A 
model of the structure under consideration is constructed and a number of key variables controlling its response 
are chosen.  An optimization algorithm (optimizer) drives the simulator to determine the optimal set of values of the 
designable parameters that satisfies the design specifications. Gradient-based optimizers are robust with well-
established convergence proofs. They, however, require sensitivity information which may require large number of 
extra simulations for each design step. 

Abstract  

 
The adjoint variable methods (AVM), aim at efficiently estimating the response sensitivities. Using at most one 
extra EM simulation of an adjoint system, the response sensitivities with respect to all parameters are estimated 
regardless of the number of parameters. For the case of network parameters, this extra simulation can be 
eliminated. The same simulations supplying the network parameters supply their sensitivities as well. This makes 
gradient-based optimization more efficient. 
 
In this talk we review the state of the art of the time-domain AVMs and their applications. We discuss recent 
techniques that make this approach more efficient in terms of speed and memory storage. We show a number of 
interesting applications in microwave imaging, antenna design, and design of photonic devices. Open points for 
research are also addressed. 
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