BROOKHFAEN

NATIONAL LABORATORY
BNL-223522-2022-JAAM

Transport of intensity equation: A tutorial" Optics and Lasers in Engineering

C. Zuo, L. Huang

To be published in "Optics and Lasers in Engineering"

May 2022

Photon Sciences

Brookhaven National Laboratory

U.S. Department of Energy
USDOE Office of Science (SC), Basic Energy Sciences (BES) (SC-22)

Notice: This manuscript has been authored by employees of Brookhaven Science Associates, LLC under Contract
No.DE-SC0012704 with the U.S. Department of Energy. The publisher by accepting the manuscript for publication
acknowledges that the United States Government retains a non-exclusive, paid-up, irrevocable, world-wide license to
publish or reproduce the published form of this manuscript, or allow others to do so, for United States Government

purposes.



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any
agency thereof, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or any
third party’s use or the results of such use of any information, apparatus, product,
or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or subcontractors.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



Corrigendum to “Transport of intensity equation: a tutorial”
Optics and Lasers in Engineering, Volume 135 (2020) 106187

Chao Zuo,*** Jiaji Li,** Jiasong Sun,*® Yao Fan,®? Jialin Zhang,*® Linpeng Lu,** Runnan
Zhang,** Bowen Wang,*® Lei Huang,® Qian Chen,>**

“*Smart Computational Imaging (SCI) Laboratory, Nanjing University of Science and
Technology, Nanjing, Jiangsu Province 210094, China
bJiangsu Key Laboratory of Spectral Imaging & Intelligent Sense, Nanjing University of
Science and Technology, Nanjing, Jiangsu Province 210094, China
“Brookhaven National Laboratory, NSLS IT 50 Rutherford Drive, Upton, NY 11973-5000,
United States
*zuochao@njust.edu.cn
**chengian@njust.edu.cn

In this Corrigendum, we correct misprints in equations and figures of the article titled “Transport of intensity
equation: a tutorial” Optics and Lasers in Engineering, 135, 106187, 2020.! These misprints were caused by
unanticipated issues in email communication between the authors and the editorial team during the proofreading
stage. The authors would like to apologize for any inconvenience caused.

1. EQUATION CORRECTIONS

The authors regret that the Equations 59, 60, 73, 90, 105, 223, 248, 324, 329, 366, 389, and 394 provided in the
concerned paper contain typos. The correct formulas are summarized as follows.
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2. FIGURE CORRECTIONS

In the original published version of this article, Figures 26, 63, and 101 were incorrectly processed or displayed.
Please find the correct figures below.
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Figure 26. Mathematical models, establishment conditions, and the intrinsic relationship of different phase retrieval
algorithms
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Figure 63. Principle of the Shack-Hartmann sensor and light-field camera. (a) For coherent field, the Shack-Hartmann
sensor forms a focus spot array sensor signal; (b) for a partially coherent field, the Shack-Hartmann sensor forms an
extended source array sensor signa; (c) for incoherent imaging, the light-field camera produces a 2D sub-aperture image
array.
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Figure 102. Dynamic TIE phase imaging of macrophage phagocytosis. (a) Color-coded phase profiles at different stages of
phagocytosis; (b) phase maps of the nuclear region of the macrophage—the black square in (a)—during the internalization
stage of phagocytosis; (c) phase/thickness variation with time of three points, indicated by the dots in (b): (A) red, (B)
green, and (C) blue, and the average of the whole square region (bottom, black curve). Scale bar: 10 pm.

3. TEXT CORRECTIONS

The authors also regret that the following text typos in the concerned article:

1. In the caption of Fig. 1 of original article, “A example” and “A exchange” should be “An example” and
“An exchange”, respectively.

2. In the last paragraph of Page 4 left column of original article, “A major branch of interferometric phase

measurement techniques is...” should be “A major branch of non-interferometric phase measurement techniques

is...”.



3. In the last paragraph of Page 17 left column of original article, “In this case, they proven that the solution
to TIE...” should be “In this case, they proved that the solution to TIE...”.

4. In the upper line of Eq.(75) of in the original article “the paraxial coherent transfer function of Eq. (67)
can be rewritten as”, the equation number should be Eq.(71) instead of Eq.(67).

5. In the upper paragraph of Eq.(90) of in the original article “Therefore, the phase cannot be directly
retrieved based on on-step deconvolution based on the PTF...”, “on-step” should be “one-step” in this sentence.

6. In the upper paragraph of Eq.(160) of in the original article, the sentence “When o, > o, the source is
spatially coherent, and when o, < 0y, the source is almost spatially incoherent” should be “When o, > o, the
source is spatially incoherent, and when o, < 04, the source is almost spatially coherent”.

7. In the upper line of Eq.(163) of in the original article, “an plane” should be “a plane”.
8. The title of subsection 6.3.1 should be “Ideal imaging model under partially coherent illumination”.

9. In the first paragraph of Page 63 left column of original article, “However, it requires elaborate optical
setups (Fig. 49) and significantly sacrifices...” should be “However, it requires elaborate optical setups (Fig. 63)
and significantly sacrifices...”.

10. In the last paragraph of Page 70 right column of original article, “Eq. (328) is quite similar to...” should
be “Eq. (329) is quite similar to...”.

11. In the next paragraph of eq.(181) “(see Subsection 6.2.5 for details)”, the subsection number should be
Subsection 6.2.6 instead of Subsection 6.2.5.

12. In the upper line of Eq.(393) “the absorption is assumed to be proportional to RI P (u) ~ cA(u)” should
be A (u) = eP(u).

13. In the first paragraph of Subsection 9.4.1, the sentence “...Kohler illumination of a off-the-shelf micro-
scope.” should be “...Kohler illumination of an off-the-shelf microscope.”
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