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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Reporting on race, ethnicity, or
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Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.
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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

The main data supporting the finding of this study are available within the main text or Supplementary Information. Source data are provided with this paper. The
raw datasets before image reconstruction are too large to be publicly shared, yet they are available for research purposes from the corresponding author upon
request. Requests will be fulfilled within 4 weeks.

Sex and gender were not considered in the study design since the main purpose of this study is to present a versatile toolset
for functional neuroimaging.

This study did not require the consideration of socially constructed or socially relevant categories as variables.

Not applicable

Not applicable

Not applicable

No sample-size calculation was performed since the study focused on the proof of concept of the proposed method. N = 1 mouse was used in
Figure 1 and 2 to characterize the imaging performance of the method, which is expected to be similar on different animals. N = 5 mice were
used for both hindpaw and whisker stimulations whereas representative results from one mouse were shown in Figure 3. N = 4 mice were
used for hinpdaw stimulations whereas representative results from one mouse were shown in Figure 4. N = 1 mouse was used in
Supplementary Figure 2 and Supplementary Figure 3 to assess the impact of stained red blood cell number on image quality and validate the
imaging depth. For statistical analysis, different region of interests were chosen independently in the same mouse for data analysis with
sample size labeled in the figure legend or main text.

No data exclusion.

The system characterization experiments in Figure 1 and 2 were performed with N = 1 mouse for each. The stimulation experiments in Figure
3 and 4 were repeated with N = 5 and N= 4 mice respectively, which showed consistent results. Image quality evaluation and imaging depth
validation experiment in Supplementary Figure 2 and Supplementary Figure 3 was performed with N = 1 mouse.

Randomization was not relevant since no group comparison was performed in this proof of concept study.

Blinding was not relevant since no group comparison was performed in this proof of concept study.




