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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

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.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

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.

Materials & experimental systems
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Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging
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N/A
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N/A

Sample sizes for results presented on figures 1 and 2 were based on previous reports (Matsumoto et al 2019. Franke et al 2017). For figures 3
and 6, the computed sample size was 16, computed using Clara sample power analysis of a double-sided analysis assuming a p-value of 5%
and a power of 80% to detect an effect of 50%. We assumed a standard deviation of 50%. Figures 4 and 5 are simulation figures and Figure 7
is a summary figure. We did not do a formal sample size analysis for supplementary figures.

Fluorescence signals were averaged across repeated visual protocol presentations. Pixels with dF/F values <20% were exclude from analysis

No clear differences were observed across different mouse strains and sexes; the analysis was performed once before the initial submission
on key data presented in figures 1 and 2. Animal surgery and tissue dissection was repeated by several investigators with similar outcomes;
this was done in about 5 animals

N/A - in the experiments where an effect of pharmacological manipulation was measured (figure 3), each animal was its own control. Data
reported in other experiments was obtained from animals with similar genetic backgrounds (as we specified in each experiment), both sexes
and from a similar age group

In general, we did not blind the the researcher analyzing the data to the manipulations performed because of the nature of the experiments.
In most experiments reported here, all recordings that meet the inclusion criteria were analysed; thus no blinding was possible. In a subset of
the pharmacological manipulations performed in the study (Figure 3) the researcher analyzing the data examined the sequence of the
pharmacological intervention after they performed the measurements. However, this was not an integral part of experimental design and the
researcher had access to the experimental protocol. Because of these facts, the procedure doesn't meet the requirements of blinding.
Therefore, no blinding was done in this study




