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This report presents the results of a follow-up study reported at the previous NUCLEUS-2025 conference [1,2]. This study examined mathematical methods for reconstructing the spatial resolution of multilayer position-sensitive detectors designed to detect fast charged particles. It was assumed that reference detectors with known resolution are not available. Therefore, it was necessary to obtain measurement errors from measurements with unknown errors. Particular attention was paid to four-layer detectors, because this is the most complex case, and also because there are many experiments, including the experiment planned at PNPI [3], with detectors consisting of four layers.
The previous report demonstrates that it is impossible to obtain the individual layer resolutions of four-layer detectors by analysis of variances and covariances of residuals of fitting trajectories to hits in these detector layers. But it is possible to obtain the exact average resolution (the square root of averaged layer variances) of detecting layers of the symmetric four-layer detector, as well the exact average resolution of two outer and two internal layers of the symmetric four-layer detector. If the detector is not exactly symmetric, only the weighted averages can be obtained. They are also exact averages, but they average the weighted components with slightly non-equal weights. Since detectors designed to be symmetric may have some misalignment, and some detectors may be inherently asymmetric in design, average values ​​of this type are most useful in practice. If the actual coordinates of layers are known or reconstructed using data analysis, it is more correct to use formulas that take into account arbitrary layer coordinates, since calculating average resolution estimates using formulas that assume exact symmetry can lead to unexpected errors in cases where symmetry is violated. In most cases, the corresponding general solutions are very cumbersome expressions, which are difficult to work with manually. But it turns out that there is one case for which it is possible to obtain sufficiently short expressions that can be printed and directly used to analyze experimental data. In this report these expressions will be presented.


[bookmark: _GoBack]References

1. I.B. Smirnov, Reconstruction of spatial resolution of multilayer position-sensitive detectors. LXXV International Conference "NUCLEUS-2025, Nuclear physics, elementary particle physics and nuclear technologies", 1-6 July 2025,  St. Petersburg State University, Russia. 
2. I.B. Smirnov,  Physics of Particles and Nuclei, 2026, Vol. 57, No. 2, pp. 224–233.
3. A.A. Vorobyev, Phys. Part. Nucl. Lett., 16 (2019) 524.

0

