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Introduction

CovId-19 seams completely unrelated to 
the Sun and Moon. Search result with AI 
mode for “CovId-19, the Sun and Moon” is 
as following:

Scientific evidence indicates that the sun 
(solar UV radiation) can inactivate the SARS-
CoV-2 virus on surfaces and in the air, but 
the moon has no direct effect on COVID-19 
transmission or severity.
The Sun's Influence

•	 Virus Inactivation: Solar ultraviolet 
(UV) radiation, particularly UV-B and 
UV-A, can rapidly inactivate the SARS-
CoV-2 virus in aerosols and on surfaces. 
In strong summer sunlight, 90% of virus 
particles can be inactivated in a matter of 
minutes under optimal conditions.

•	 Seasonality: The higher intensity of 
solar UV radiation in summer and near 
the equator contributes to the seasonality 
of respiratory viruses, including the 
observed lower incidence and mortality 
rates of COVID-19 in those conditions.

•	 Vitamin D Production: Exposure to 
UV-B radiation from the sun leads to 
the production of vitamin D in the body, 
which plays a role in immune system 
function. Some observational studies 
suggest an inverse correlation between 
vitamin D levels and COVID-19 severity, 
though direct causal evidence is still 
debated and requires further research.

•	 Limitations: The sun's effect is limited in 
indoor settings, where most transmission 
occurs, as glass windows block most 
UV-B rays. Therefore, public health 
measures like social distancing and 
mask-wearing remain crucial regardless 
of weather conditions.

The Moon's Influence

•	 No Direct Link to Disease: There is no 
scientific evidence to suggest that the 
moon's phases or any other lunar effects 

have a direct impact on the transmission, 
incidence, or severity of COVID-19 in 
humans.

•	 Secondary Effect Observation: One 
study suggested that the global COVID-19 
lockdowns in April-May 2020 may have 
had a minuscule, indirect effect on the 
moon's surface temperature. Researchers 
proposed that a temporary drop in human 
activity and associated air pollution 
resulted in less terrestrial (heat) radiation 
being emitted from Earth and reaching the 
moon's surface at night, causing a slight 
cooling effect. However, this finding has 
been disputed by other researchers who 
suggest the observed temperature dips 
were part of natural cyclical fluctuations 
and not a direct consequence of human 
activity during the pandemic.

•	 Astrology vs. Science: Any claims linking 
the moon's phases to the pandemic's origin 
or spread are considered astrological 
speculation, not scientific fact.

Search result with AI mode for “is covid-19 
activity related to the sun and moon” is as 
following:

In scientific and medical consensus, there is no 
direct relationship between the sun and moon's 
gravitational pull or cycles and COVID-19 
activity. Viral transmission is governed by 
epidemiological factors, while celestial bodies 
impact the Earth through mechanisms like 
radiation, which is an area of ongoing scientific 
inquiry related to viral behavior.
Connection to the sun

Sunlight can affect the COVID-19 virus, 
but its connection to solar cycles is not fully 
established.
•	 UV radiation: The sun's ultraviolet 

(UV) radiation, particularly UVC light, 
can inactivate viruses, including SARS-
CoV-2. However, the amount of UVC 
that reaches the Earth's surface from the 
sun is negligible, so this effect is mostly 
confined to surfaces or to specialized 
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•	 Indirect effects on Earth's atmosphere: The moon's 
gravitational pull affects Earth's tides and other natural 
phenomena, but these have no known biological or 
epidemiological impact on viruses.

 In a rare and unusual observation during the early COVID-19 
lockdowns, a reduction in human activity led to a measurable—
but extremely minor—drop in the moon's nighttime surface 
temperature. This was a consequence of the lockdown's effect 
on Earth, not the moon's effect on the pandemic.
Summary of evidence

In short, the sun is relevant to COVID-19 activity through its 
effect on weather, vitamin D levels, and the virus's environmental 
stability, factors that contribute to the pandemic's seasonality. 
However, speculation about deeper cosmic or solar-cycle-
driven links is unsupported by definitive evidence. The moon 
has no scientifically established relationship with COVID-19 
activity, and claims to the contrary are unfounded.

The search result showed that the sun is relevant to covid-19 
in certain way but “deeper cosmic or solar-cycle-driven links is 
unsupported by definitive evidence”. The moon is not relevant 
to covid-19.

If look at the CovId-19 cases number charts from https://
www.worldometers.info/coronavirus, time-related properties 
can be seen as shown in Figure 1.

To analyze those time-related properties, Fourier transform 
can be used to perform a spectrum analysis.
Spectrum analysis

Data for spectrum analysis is from https://www.worldometers.
info/coronavirus. For world wide spectrum analysis, data of 
“Last updated: March 07, 2023, 00:04 GMT” used with a date 
range from January 23, 2020 to March 05, 2023, 1137 days 
totally. January 22, 2020, 00:00 GMT used as time zero, assume 
all data time is 00:00 GMT. According Nyquist–Shannon 
sampling theorem, the minimun period should be 2 days, the 

artificial disinfection systems.
•	 Seasonality: Seasonal patterns for respiratory viruses are 

influenced by environmental factors such as temperature, 
humidity, and the amount of sunlight. In temperate climates, 
COVID-19 and other respiratory viruses often show higher 
activity during the colder, drier winter months. This is 
primarily due to a combination of factors:

•	 Human behavior: People spend more time indoors, 
leading to increased close contact and transmission.

•	 Virus stability: Cooler temperatures and lower humidity 
can help some viruses survive longer in the air and on 
surfaces.

•	 Immune system: Immune system function may also show 
seasonal variations.

•	 Vitamin D: Exposure to sunlight helps the human body 
produce vitamin D, which is important for immune 
function. Some studies have explored a link between 
vitamin D levels and COVID-19 outcomes, though more 
research is needed.

Solar cycles and cosmic rays: Some hypotheses have 
been proposed linking the sun's 11-year solar cycles and 
corresponding changes in cosmic radiation to viral mutations or 
outbreaks of pandemics. However, a 2022 study concluded that 
the emergence of COVID-19 could not be explained solely by 
the cosmic ray flux associated with solar minima.
The moon has no direct link

The moon has no known direct, biological effect on COVID-19 
activity or other human viruses.
•	 No epidemiological link: No credible scientific research 

has found a causal relationship between the moon's phases, 
gravitational pull, or other factors and the transmission or 
severity of COVID-19. Claims about "blood moons" are 
rooted in superstition, not science.

Figure 1. CovId-19 Daily Cases
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maximum period should be 1137/2 = 568. Spectrum analysis 
period range is 2 days to 40days with a step of 0.1 day to cover 
one year, one month etc. to find possible any special period 
exist. The result is shown in Figure 2.

There are two 7day and 3.5day period peaks found. 
Almost all of the 227 countries and regions analyzed shown 
this property(see Figure 4 - 9). The 7day period could be 
interpreted as a result of human activities – weekly working 

style, and 3.5day period is just a 2nd harmonic. But this is a 
similar property as Figure 22 from [1] for earthquake research. 
See Figure 3.

This should not just be a coincidence. The two 7day and 
3.5day period peaks in reference[1] are result of tide effect 
caused by the Sun and Moon, and imply that there is a possibility 
of that covid-19 is relevant to the Sun and moon. This could be 
figured out by analyzing the phase shift property. If the 7day 

Figure 2. World covid-19 daily cases spectrum

period is relevant to weekly working style, it should be time 
zone related that the 7day period should show a property of 
moving westward. If is relevant to tide, the 7day period should 
show a property of moving both eastward and westward for 
the Sun and Moon are moving in opposite direction from the 

earth point of view.
The moving direction could be checked by the phase shift, 

and will be moving from leading phase shift (with a bigger 
phase shift) to lagging phase shift(with a smaller phase shift). 
The all phase shift are shown in Table 1 and Table 2.
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Figure 4. Countries and Regions Spectrum - 1
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Figure 5. Countries and Regions Spectrum - 2
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Figure 6. Countries and Regions Spectrum - 3
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Figure 7. Countries and Regions Spectrum - 4
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Figure 8. Countries and Regions Spectrum - 5



Page 9 of 18

Sheng Zhao. Japan Journal of Research. 2026;7(7):203

Japan J Res. 2026; Vol 7 Issue 6

Figure 9. Countries and Regions Spectrum - 6
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Table 1. Countries and Regions Spectrum Phase Shift - 1



Page 11 of 18

Sheng Zhao. Japan Journal of Research. 2026;7(7):203

Japan J Res. 2026; Vol 7 Issue 6

Table 2. Countries and Regions Spectrum Phase Shift - 2
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Literature Review
A blank world map from https://simplemaps.com/ is used to 

check the 7day period moving direction, just by put the phase 
shift into the map, the phase shift are converted to -3.5day – 
3.5day. See Figure 10.

It can be seen from Figure 10 that the 7day period move in 
both direction – eastward and westward, and follow certain 
rules. In west coast of both north and south America and west 
area of Africa, the moving direction mainly towards east. Libya, 
Chad, CAR,and DRC in Africa form a trough-like area which 
the 7day period move to this area both from east and west.

The states in USA have a better geographical distribution, 
and there are more detailed case number reported for each state, 
further analysis is done based on USA reported case number. 
For USA spectrum analysis, data of “Last Updated: March 09, 
2023, 03:05 GMT ” used. January 22, 2020, 00:00 GMT used as 
time zero, amuse all data time is 00:00 GMT. The USA spectrum 

is shown in Figure 11.
Spectrum for all states are shown in Figure 12 – 14. The phase 

shift is shown in Table 3.
It is the same as in world analysis, 7day period is still 

moving both east-ward and west-ward. Arizona, North Dakota, 
Oklahoma, North Carolina and South Carolina are with a bigger 
phase shift leading, and show a peak-like property. Wyoming 
and Minnesota are with a bigger phase shift lagging, and show 
a trough-like property. This should mean something instead of 
data processing error base on their geographical distribution, 
might need to do further analyzing. Wisconsin, Illinois, Indiana 
and Kentucky formed a peak-like area, and 7day period is 
moving away from this area to both east and west. Minnesota, 
South Dakota, Nebraska, Iowa, Kansas and Missouri formed a 
trough-like area, 7day period is moving to this area both from 
east and west..

Figure 10. 7day period moving direction

Figure 10. 7day period moving directionFigure 10. 7day period moving directionFigure 10. 7day period moving direction

Figure 11.USA Spectrum
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Figure 12. USA_Spectrum_Charts1
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Figure 13. USA_Spectrum_Charts2
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Figure 14. USA_Spectrum_Charts3
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Table 3. USA_Spectrum_Phase

To continue analyze 7day period, put the phase shift into a USA map as shown in Figure 15.

Figure 15. USA 7day period moving direction

It is the same as in world analysis, 7day period is still 
moving both east-ward and west-ward. Arizona, North Dakota, 
Oklahoma, North Carolina and South Carolina are with a bigger 
phase shift leading, and show a peak-like property. Wyoming 
and Minnesota are with a bigger phase shift lagging, and show 
a trough-like property. This should mean something instead of 
data processing error base on their geographical distribution, 
might need to do further analyzing. Wisconsin, Illinois, Indiana 
and Kentucky formed a peak-like area, and 7day period is 
moving away from this area to both east and west. Minnesota, 

South Dakota, Nebraska, Iowa, Kansas and Missouri formed a 
trough-like area, 7day period is moving to this area both from 
east and west.
3.5day period property analysis
USA 3.5day period spectrum and phase data is used to analyze 
3.5day period property.\
At first, put the spectrum charts based on the state geographical 
location, certain property shows up. See Figure 16.
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Figure 16. Spectrum charts lined up with their geographical location

Figure 17. 3.5day period moving direction
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It can be seen that 3.5day period seams changing vertically. put 
the phase information into a map to check further. See Figure 
17.

It can be seen from Figure 17 that there seams no clear pattern 
for horizontal moving, and certain pattern shown up for vertical 
moving. Wyoming, South Dakota and Iowa formed a peak-like 
area,
3.5day period is moving both northward and southward. 
Colorado, Kansas and Missouri formed a trough-like area, 
3.5day period is moving into this are from both north and south. 
New Mexico, Oklahoma and Arkansas formed another peak-
like area.

Conclusion
The above analysis confirmed that 7day period followed the 

property of tide caused by the Sun and moon. For 3.5day period 
showed a latitude related property, this could be seasonal effect 
– the Sun nearer and farther. So that CovId-19 case numbers 
should be related the Sun and Moon mathematically.
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