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The self-consistent field theory (SCFT) of polymer liquids yields very generic predictions for entire classes of 

systems, such as diblock copolymer melts, that depend on only a few dimensionless state variables. For idealized 

AB diblock copolymer melts, with equal segment lengths for A and B monomers, SCFT predictions for various 

properties depend only on the fraction fA -Huggins interaction 

ymerization N. A family of post-SCFT fluctuation theories, starting from the 

Fredrickson-Helfand theory, instead suggest that all properties of diblock copolymer melts can be expressed as 

universal functions of the SCFT state variables (e.g., fA
 d one additional variable, the invariant degree of 

polymerization �̅� = (𝑐𝑏3)2, where c is monomer concentration and b is a statistical segment length. Insofar as 

these theories attempt to describe a variety of chemical systems and simulation models, they assume that 

equivalent behavior should be found in corresponding states of different systems, characterized by equal values of 

this set of state variables. Like the older scaling principle for solutions, which it resembles, this hypothesis can be 

tested independent of any quantitative theory by analyzing the extent to which data from different experiments or 

simulation models can be collapsed if plotted using appropriate variables.   

In this talk, I will discuss results of computer simulations that were designed to test the corresponding states 

hypothesis suggested by fluctuation theories, by comparing results of different simulation models in corresponding 

thermodynamic states. I will also more briefly discuss comparisons to experiments. One critical challenge that is 

encountered in any attempt to test theoretical predictions for block copolymers, using either simulations or 

experiments, is the need for an adequate definition of what (if anything) one means by the Flory-Huggins parameter, 

and for an accurate method of estimating its value.  The simulation results presented here have been analyzed 

ith a fit of the structure factor in the disordered phase to 

the renormalized-one loop (ROL) theory of fluctuations. The ROL theory is shown to give a very accurate description 

of correlations in the disordered phase of a simple simulation models, accurate enough to be useful as a tool for 

-disorder transition 

and several physical properties of the ordered and disordered phases in simulations of several different simulation 

models. The hypothesis is found to be very accurate, even for rather short chains, and to have a much wider range 

-disorder transition 

(ODT) of symmetric diblock copolymers is shown to be a universal function of �̅� that is 1.5 - 2.5 times greater than 

the SCFT prediction over much of the experimentally relevant range, and that approaches the Fredrickson-Helfand 

prediction from above near the upper end of the experimentally relevant range. SCFT is shown to provide a poor 

description of the disordered phase near the ODT, but surprisingly accurate predictions for the free energy and other 

properties of the ordered phase near the ODT.  The results shed light on the strengths and weaknesss of SCFT, 

showing that it is useless as a theory of the order-disorder transition, but hint that it might provide more reliable 

results for order-order transitions. 
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