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In this paper we lay out an argument that generically the psychological arrow of time should align with the thermodynamic 
arrow of time where that arrow is well defined. This argument applies to any physical system that can act as a memory, in the 
sense of preserving a record of the state of some other system. This result follows from two principles: the robustness of the 
thermodynamic arrow of time to small perturbations in the state, and the principle that a memory should not have to be fine-
tuned to match the state of the system being recorded. This argument applies even if the memory system itself is completely 
reversible and nondissipative. We make the argument with a paradigmatic system, and then formulate it more broadly for any 
system that can be considered a memory. We illustrate these principles for a few other example systems and compare our 
criteria to earlier treatments of this problem. 

 
Special Seminar 

 
Future Possibilities for Infrared Science at CAMD: 2D Widefield 

Microspectroscopy, 3D Spectromicrotomograpy and 2D Nanoscale AFM-IR 
 

Thurs, October 16, 2014 at 1:30 pm; 435 Nicholson 
 

Carol Hirschmugl,  Professor of Physics 
Director of the Laboratory for Dynamics and Structure at  

Surfaces University of Wisconsin-Milwaukee 
Abstract: Synchrotron Based Infrared sources are broadband sources, with high signal to noise characteristics that can be 
beneficial for a wide variety of experiments. Two recent implementations will be discussed, with broad applications described. IN 
particular, 2D Projection imaging at the diffraction limit1 , 3D imaging at the diffraction limit2, and AFM based nanoscale at 20 nm 
spatial resolution3 provide access full infrared spectra with high quality signal to noise at new lengthscales. Infrared spectroscopy 
is a non-destructive method to detect chemical signatures including, in particular, organic functional groups and other light atom 
functional groups. Broad applications include samples of interest in materials analysis, live cell imaging and polymer based 
complex materials. 
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Fall Seminar 
 

Teresa Head-Gordon 
Departments of Chemistry, Bioengineering, and Chemical and Bio-molecular Engineering 

University of California, Berkeley 
 

3:30pm - 4:30pm, Wednesday, October 15, 2014 
1008B, Digital Media Center, Louisiana State University 

Methods and Models and Software for Molecular Simulation 
 

PUBLICATIONS: 
 
1.	   Book: A. R. P. Rau, "The Beauty of Physics: Patterns, Principles, and Perspectives" 

 http://global.oup.com/academic/product/the-beauty-of-physics-patterns-principles-and-perspectives-
9780198709916?facet_narrowbypubdate_facet=Next%203%20months&type=listing&lang=en&cc=us 

 
2. “Position and Spin Operators, Wigner Rotation and the Origin of Hidden Momentum Forces”, R. F. 

O’Connell, EPJ (European Physics Journal) Web of Conferences 78, 02002 (2014), Wigner III 
Symposium to open the Wigner Research Institute, Budafest. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 


