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Reply to Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
We have thoroughly read through the manuscript in order to make sure that there is no problem on spelling or grammar.
2. Please define all abbreviations before use; e.g. VND, L, m/M, ODL, HWP, etc.
We have defined all abbreviations in the manuscript before the first use.
3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (TM), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Labview
We have deleted "LabVIEW" from the manuscript. LabVIEW has already been referenced in Table of Materials and Reagents.
Protocol:
1. For each protocol step/substep, please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.
We have revised the manuscript so that we ensure we answer the "how" questions. We have checked that every step is composed of 3 actions or less and 4 sentences or less.
Figures:
1. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account.
We have prepared a Word document containing information on copyright permission provided by Physical Chemistry Chemical Physics Owner Societies. Please find the document uploaded to the Editorial Manager account.
References:
1. Please do not abbreviate journal titles.
We have spelled out all the journal abbreviations.
Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
We have revised the Table of Materials. We have added all the optics and optical mounts to the table.


Reply to Reviewer #1's comments:
We highly appreciate Reviewer #1 for giving the positive evaluation to our manuscript. As Reviewer #1 mentions, we hope that the manuscript will be helpful for staffs and students in laboratories to newly construct a femtosecond time-resolved Raman spectrometer. Below is the reply to the minor concern of Reviewer #1.
Minor Concerns:
References in the Introduction completely ignore some recent reports using fs-Raman technique, which is somehow unfair. I understand that the experiment described here uses probe spectrum shifted even more to near-IR than in other experiments, but for example the lab of John Kennis in Amsterdam successfully used this technique and even to study excited state properties of carotenoids (e.g. Kloz et al. Phys. Chem. Chem. Phys. 18, 2016, 14619, or Hontani et al. J. Phys. Chem. Lett. 9, 2018, 1788).
We thank Reviewer #1 for pointing out the problem on the lack of the references. We have added several references on the development and recent advances of femtosecond time-resolved stimulated Raman spectroscopy in the revised manuscript.


Reply to Reviewer #2's comments:
We are grateful to Reviewer #2 for giving the positive evaluation to our manuscript and for the important comments on our protocol. According to the comments of Reviewer #2, we have made major revisions on our protocol, in particular Protocol 5, in order to answer how to find and maximize stimulated Raman signals. Below are the replies to the individual comments.
Minor Concerns:
While the overall structure of the article, or proposed video really, is good, I felt that the more complicated techniques required a more expansive discussion. As it is, it seemed like more complicated procedures like "try to change the position of ODL2 according to Protocol 3.4..." receive only as much discussion as very rudimentary procedures like adjusting lens positions (2.2.4). In general, finding the spatial and temporal overlap of femtosecond laser pulses at the sample is still quite a challenge experimentally, and so this article would provide a great service to the field if it spent some time discussing how to establish these overlaps. This is particularly challenging in the near infrared, where the authors laser runs.
We thank Reviewer #2 for the comment on the protocol of finding the spatial and temporal overlap of the three pulses. We have made a major revision for Chapter 5 in the manuscript in order to explain how to obtain the spatial and temporal overlap with a high certainty, which we actually performed when we constructed the spectrometer from scratch.
(1) p. 3 of the pdf, line 76: In noting the frequency dependence of SRS versus traditional Raman spectroscopy, the authors should not use different notation than the prior paragraph for the two relevant frequencies or they should note that w(i) is equivalent to w(RP) and w(s) is equivalent to w(SRS).
We thank Reviewer #2 for pointing out the problem on the notation which may confuse readers. We have added the following note in the revised manuscript: "The frequencies, ωRP and ωSRS, for stimulated Raman scattering are equivalent to ωi and ωs for spontaneous Raman scattering, respectively."
(2) In 2.5, White-light generation, the authors don't mention the variable iris i6. They should describe how changing both VND1 and the diameter of the beam via i6 can improve the white-light spectrum. This comes up again in 4.7.
We thank Reviewer #2 for pointing out the role of the iris I6. We have added the following protocol in Section 2.5: " Set the diameter of I6 to be around 5 mm." The diameter of I6 is fixed at around 5 mm in our spectrometer regardless of the intensity of the incident beam.
(3) In 2.6.10, I believe they mean "white light continuum beam" in line 210 not "actinic pump beam".
We thank Reviewer #2 for pointing out the mistake. We have corrected it.
(4) Line 213, step 2.6.10, how can one conduct protocols 2.6.5-8 when those involve removing optics that are already removed?
We have revised Step 2.6.10 as "Protocols 2.6.6–2.6.8".
(5) 2.7.1, line 219, the characteristics of this BPF are quite important. Can the authors describe what is necessary here? In the diagram it looks like the BPF is used in a reflective geometry, does that indicate that it is actually a reflective "notch filter"?
We have spelled out "BPF" in Step 2.7.1 as "volume-grating reflective bandpass filter". It works as a notch filter for the transmitted beam.
(6) In section 2.9.7, line 279, I wonder if these directions could be improved by providing better guiding principles instead of just directions. For instance here, the authors should state "Adjust the flow rate to ~20 ml/min so that the illuminated volume in the FC is replaced every 1 ms." Similarly, in step 2.8.10, some mention of choosing to pump the sample at magic angle polarization to eliminate rotational diffusion artifacts should be made. Without these ideas mentioned when they are relevant, the directions appear too arbitrary, even though there are very important reasons to do it this way.
We have added guiding principles for a few protocols, including those which Reviewer #2 pointed out (Steps 2.8.10 and 2.9.7), in the revised manuscript within the page limit of the manuscript.
(7) 3.1.1: Will this lab view software be made available to the readers? If not, then these protocols should be adjusted to a general audience using their own software.
We have deleted Section 3.1 in the former manuscript, which contains the word "LabView", because Editor has pointed out that the manuscript should not contain commercial language.
(8) 3.3.5. It seems that there is no exit slit in this system, so why must we set the exit slit to 0 mm? Although I know that this is just an artifact of the software, some explanation is necessary here, or else this makes no sense. In general, sections 3.2 (detector) and 3.3 (spectrograph) have a lot of random commands issued without any explanation. I think this section would benefit from explanations, so that people not using this specific model of detector and spectrograph could still follow along.
We have deleted the statements on the exit slit, which appears in Section 3.3.5 in the former manuscript (Section 3.2.5 in the revised one). They are applicable for our spectrograph, which is equipped with a side exit port.
(9) 3.4 (Stage position control) It is not clear what is happening in this section. ODL positions need to be set according to the relative path lengths of the different beams. Shouldn't this be the spot where finding the temporal overlap of the pulses is described?
We just describe how we operate our software to drive translational stages in Section 3.4. We have rewritten Chapter 5 for explaining detailed protocol of finding temporal overlap for the three pulses.
(10) 5.1.11. Directions are needed on HOW to find the cyclohexane stimulated Raman signal. How should the scan of overlap, via M21, and delay, via ODL2 be performed. What is the user looking for? How much signal should they see when it is "good"? This is necessary down in section 6.9 also for transient absorption.
We thank Reviewer #2 for pointing out that we need to explain how to find stimulated Raman bands of cyclohexane in details. We have rewritten Chapter 5 with sections on how to find spatial overlap of the pulses, how to find their temporal overlap, how to adjust the rotational phase of the optical chopper, and at which pixels the strongest Raman band of cyclohexane appears for explaining the details. We are unable, however, to describe how much signals will appear, because the signal intensity is sensitively affected by the pulse energy, the pulse duration, the spot diameter at the sample point, and the intensity distribution in the laser spots, as well as the quality of the beam alignment.
(11) 8.4: The authors' Raman shift calibration method is incorrect, although it is clearly effective. The Raman shifts should be converted to wavelength using the known wavelength of the Raman pump. In wavelength vs pixel, the calibration curve will be linear, allowing extrapolation to frequencies beyond those of the solvent. A third-order polynomial fitting of Raman shift vs pixel is likely to veer off in odd directions beyond the regions of the solvent peaks, providing a poor calibration of modes around 1600-1700 cm-1.
We thank Reviewer #2 for discussing the manner of Raman shift calibration. As Reviewer #2 points out, almost linear regression will be obtained if the peak positions of the Raman bands are analyzed in the wavelength axis. The accurate conversion in wavelength, however, is possible only when we know the exact wavelength of the Raman pump pulse. It is not the case for our spectrometer, because it has spectral resolution of around 0.5 nm, or 3.5 cm-1, at around the Raman pump wavelength. This is the reason why we conduct the "practical" calibration by analyzing the Raman bands in Raman shift. We agree with Reviewer #2 that the accuracy of our calibration will be rapidly lost as the Raman shift goes apart from the range of the solvent peaks. We have added the above discussion in the revised manuscript so that readers can choose the calibration method suitable for their spectrometers.

