Molecular Manufacturing Website:

http://www.imm.org/index.html
Antenna:             1 Tesla = 10, 000 Gauss

True Radio Wave  = 1 milliGauss of Magnetic  +  30 V/m  EM
Size:                                      1 volt AC
 power at distance of 1mile

1 ang.                                 609,600 GHz.

1nm                                      60,960 GHz.

10 nm                                      6096 GHz.

100 nm                                   609.6 GHz.

1mm


    60.96 GHz.   

3.048 mm                                    20 GHz.

1 inch (25.4mm)

---     2.4 GHz.

1 foot (304.8mm) 
---    200 MHz.
1/3000 V/m, 1/100,000 milligauss

10 foot 
 

---      20 MHz.


The changing-electric-creates-magnetic and changing-magnetic-creates-electric effects make possible electromagnetic waves (radio waves). These waves are usually emitted from a wire (antenna) connected to an oscillator (in essence, a battery that repeatedly reverses polarity very fast). The antenna rapidly oscillates between + and - creating a rapidly-changing electric field. That rapidly-changing electric field (which is vertical) creates a rapidly-changing magnetic field (which is horizontal and "wrapped around" the antenna). The magnetic field in turn creates an electric field which reinforces the existing electric field. Because of this reinforcement the strength of the electric field far from the antenna is much greater than it would be without the reinforcement. For example if a one foot antenna is connected to one volt DC (that is, the electric field is not oscillating), the electric field one mile away will be 1/100 billion V/m. However, if that same one volt is continuously reversed (AC) 200 million times per second (the proper frequency for a one foot antenna to emit radio waves with maximum efficiency), the peak electric field one mile away will be 1/3000 V/m, or 33 million times higher. (A1so, the peak magnetic field there will be about 1/100,000 milligauss). Clearly, by using radiowaves, the electric (and magnetic) fields can be carried a long distance. The only "catch" is that the oscillation frequency must be fast; in the time required for one oscillation, light should travel a distance no more than 4 times the length of the antenna. If the oscillation frequency is much slower than this, very little true radio waves will be emitted by the antenna, and mostly only slow electric field (with no reinforcing magnetic field) will be emitted. This pure electric field will not carry very far. Similarly for a coil of wire with an AC current, a true radio wave is emitted only if the frequency of the current is fast enough compared to the dimension of the coil. Otherwise the field will be almost pure magnetic with very little reinforcing electric field. (A true radio wave has an exact fixed ratio of electric field strength to magnetic field strength. For every 30 V/m of electric field, there is 1 milligauss of magnetic.)

A one foot antenna, as previously mentioned, requires an oscillation frequency of about 200 million per second (200 MHz) for efficient radio transmission. A 10 foot antenna requires 20 MHz. 

Metalloprotein Overview

One-third of all proteins are "metalloproteins", chemical combinations of protein atoms (carbon, nitrogen, oxygen, hydrogen, sulfur) with ions of metals such as iron, calcium, copper, and zinc. The hemoglobin, for example, that carries oxygen in the bloodstream, is an iron-containing metalloprotein. The metal ions in metalloproteins are critical to the protein's function, structure, or stability. In fact, numerous essential biological functions require metal ions, and most of these metal ion functions involve metalloproteins. Thus, metalloproteins make life on Earth possible and the ability to understand and ultimately control the binding and activity of protein metal sites is of great biological and medical importance.

Resonance Spectroscopy of Metalloproteins 

Elucidate the active site structures of metalloproteins to gain insight into the biochemical reactions catalyzed by these systems and the basic physics that controls these processes.  Paramagnetic resonance spectroscopy. Understand  integer spin states and on exchange coupled systems which exhibit new and unusual physical properties. 

S-LAYER nanoparticle manufacturing biotechniques:

Crystalline bacterial cell surface layer (S-layer) proteins have been optimized during billions of years of biological evolution as constituent elements of one of the simplest self-assembly systems. Isolated S-layer proteins have the intrinsic property to recrystallize into two-dimensional arrays at a broad spectrum of surfaces (e.g. silicon) and interfaces (e.g. planar lipid films). The well defined arrangement of functional groups on S-layer lattices allows the binding of molecules and particles in defined regular arrays. S-layers recrystallized on solid supports can be patterned in the submicrometer range using standard optical lithography. S-layers also represent templates for the formation of inorganic nanocrystal superlattices (e.g. CdS, Au, Ni, Pt, or Pd) as required for molecular electronics and non-linear optics.

