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Polycapillary-boosted instrument performance
in the extreme ultraviolet regime for inverse
photoemission spectroscopy: erratum
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Abstract: We correct values and figures for the resolution of the spectrometer, as proposed
in [Opt. Express 25, 31840 (2017)]. The new results take into account previously unknown,
incoherent phase fluctuations, caused by the polycapillary lens (PCL), and estimate the realistic
performance of the instrument.
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The data for focal spot size and energy resolution of the spectrometer in the original paper [1]
erroneously relied on the assumption that the PCL operates coherently, like an ordinary lens or
mirror. Recent simulations and experiments [2] revealed significant wavefront perturbations, due
to the multi mode propagation inside the capillaries with their relatively large diameter of several
10 um. Those phase fluctuations reduce the resolution of the instrument in the following way.

* In the abstract, “Its wavelength-dispersive component, a customized reflection zone plate,
can maintain an energy resolution of 1.4 eV, whereas the sensitivity may be enhanced by
more than one order of magnitude, compared to conventional spectrometers.”

* In Sect. 4, the resolution limit AE [eV] in Table 3 should be modified to the value “< 1.9.”

* Furthermore in Sect. 4, “The exit arm length R}, [3] and the grating’s cg = cos Bo/cos ap
are chosen to support these goals, to ensure a resolution 0.91eV < AE < 19eV [---].”

* In Sect. 4, the error budget is now described by ‘“Misalignments of that magnitude have no
impact on the simulated Gaussian focus FWHM, which measures < 4.6 mm x 1.8 mm (H x
V), in its dispersive (V) dimension not more than for a monochromatic source. [-- -] The
resolution, plotted on the right of Fig. 10, nevertheless degrades to no more than = 1.9 eV
for an infinitely extended source.”

* In the context of Fig. 10 within Sect. 4, “[. - - ] the ‘full aperture’ usage of the PCL, only

simulated until now, would still enable a resolution of (0.98 + 0.03) eV for @Sg = 0.1 mm.

EL)

* In Sect. 5, the numerical values for the ¢, in the sum as defined by Eq. (5) change to “[- - - ]
co = 1.45¢eV as the leading term for Ey and higher order coefficients ¢; = 1.63 X 1071,
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¢ =20%x102eV! ¢35 = =26 x 1073eV 2 and ¢4 = —5.8 X 1074 eV 3. Across an
interval of 5.4 eV around Ey, Eq. (5) fulfills the [- - -] limit AE < 1.9eV from Table 3,
[---].7

* In Fig. 10, a spectrum is shown on the left for £ = (36 + 4) eV. Data change on the right.
* In Fig. 12, the energy scale, the ray tracing footprints and the FWHM ellipses change.

* In Sect. 6, “The low divergence [- - - ] will enable [- - - ] a spectral resolution of 1.4 eV.”
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Fig. 10. Spectrometer resolution for the nominal source size of 0.8 mm (FWHM) on the
left and for the design energy but a variable diameter of the emission region on the right,
both simulated by ray tracing. The standard error budget [- - - ] is included.
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Fig. 12. Test spectrum around 36 eV as simulated by ray tracing (black dots), [---]. The
spatial resolution is indicated by the FWHM ellipse (dark red curve).
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