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ther narrowing of the lineshape that may result from motion of the NO group. The 
Q-band EPR work [77,78] seemed to reveal additional spectral components not 
seen in the X-band spectra. This emergence of new spectral components motivated 
us to extend the spectroscopy of nitrosyl-Hb to W-band. 

Figure 3. W-Band (94.9 GHz) EPR spectra of human Hb(NO)4 at sample temperatures rang-
ing from 7 to 200 K. The spectra were obtained in CW mode with field modulation of 10 G 
amplitude at a frequency of 100 kHz. Hb(NO)4 was prepared by reaction of a phosphate-
buffered (pH 7.4) saline solution of Hb Ao (deoxygenated with ultrahigh-purity argon) with a 
deoxygenated aqueous solution of sodium nitrite (preceded by addition of sodium dithio-
nite); excess reagents were removed by G-25 chromatography. For certain spectral features, 
highlighted with the shaded lines, the W-band spectra show a notable increase in resolution 
of temperature-dependent lineshape changes as compared to X- and Q-band spectra. EPR 
spectra exhibit both axial and rhombic spectral components in equilibrium that favors the ax-
ial components with increasing temperature. 

A series of 94.9 GHz EPR spectra of Hb(NO)4 recorded at temperatures from 
~7 to 200 K is shown in Figure 3. These spectra are remarkable for their resolution 
of features. The resolution is, at first glance, somewhat surprising, as one might 
have expected g-anisotropy and g-strain to predominate spectral lineshape and line-
broadening. Of course, in the interior of the line, where the orbital contributions to 
the Zeeman interaction ultimately vanish, the field-dependent scaling is also sup-
pressed, thus rationalizing, at least impart, the enhanced resolution. Regions of the 
EPR spectra that show a clear temperature-conversion of one spectral component 
into another are highlighted with shaded vertical lines on the stacked plot. It should 
be noted that at the lowest temperatures new components, not well-evidenced in 
the prior Q-band work, are seen (e.g., the doublet structure at 3.33–3.35). With 
increasing temperature to 100 K, there is a shift from species with greater anisot-


