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Ax_lat_GRIN_CODEV.seq manual (CODEV)

This document describes the operation of the CODE V sequence file ax_lat_GRIN_CODEV_final.seq.  Note that all of the mathematics in the code are derived from: K. Siva Rama Krishna and Anurag Sharma, "Chromatic aberrations of radial gradient-index lenses. I. Theory," Appl. Opt. 35, 1032-1036 (1996). Please refer to that paper for more information on specific equations and definitions. 

As of the writing of this document, CODEV® does not offer a means to calculate the polychromatic aberration coefficients of GRIN systems. This CODEV® macro provides a means to determine the axial and lateral color contributions from a quadratic radial GRIN element. Running ax_lat_GRIN_CODEV_final.seq on a GRIN surface in CODEV® will calculate the third-order surface contributions to those aberrations (matching the values calculated by CODEV®’s built-in third-order aberration coefficient calculations (THO) in addition to the GRIN coefficients. To operate the macro, open ax_lat_GRIN_CODEV_final.seq in CODEV®. As shown in Figure 1 this will prompt user selection of both the surface number of the GRIN element as well as the zoom position (default to 1 if the system is not zoomed) and the constant ν11. Figure 2 shows results from an example calculation, displaying axial and lateral color contributions for each surface and the GRIN as well as their sums. The constant ν11 is also displayed (to be discussed in the next section). 

[bookmark: _GoBack][image: ]
[bookmark: _Ref461385472]Figure 1: Dialog screen prompting user selection of surface number and zoom position
[image: ]
[bookmark: _Ref461385719]Figure 2: Results from calculation
This macro requires user definition of the parameter ν11 based on the GRIN profile being analyzed. This calculation requires a linear regression that is carried out in Excel (see attached ax_lat_v11_calculator excel file) using the radial GRIN constraints file. From there, the value is defined directly within the code. To do the fitting, one must first calculate the chromatic coefficient ω for each wavelength defined in the design. Please see the aforementioned paper for a more in-depth discussion of Buchdahl notation and the definition of the chromatic coefficient. ω is defined by 

 
where λ is the wavelength (in microns) for which the chromatic coordinate is being calculated and λ0 is defined by the user but taken to be the middle (reference) wavelength (in microns). Thus the chromatic coefficient ω for wavelength λ0 is 0. From here, one will plot N10 (the quadratic GRIN coefficient) as a function of ω. The slope of this line is taken to be ν11. Example data is shown in Table 1 as well as a plot of N10 as a function of ω in Figure 3 for the calculation of ν11. 
[bookmark: _Ref461388292]Table 1: Example data for calculation of ν11
	λ
	μm
	0.656
	0.640
	0.620
	0.600
	0.588
	0.565
	0.550
	0.523
	0.500
	0.486

	ω
	--
	0.0586
	0.0464
	0.0300
	0.0121
	0.0000
	-0.0239
	-0.0415
	-0.0770
	-0.1121
	-0.1359

	N10
	x10-3 mm-1
	-2.284
	-2.298
	-2.318
	-2.339
	-2.354
	-2.384
	-2.407
	-2.456
	-2.507
	-2.542




[bookmark: _Ref461388846]Figure 3: N10 as a function of ω. The slope of this line is taken to be ν11
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