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Abstract
This study explores the astronomical significance of 13–15 April, celebrated as the new year in parts of South Asia and 
Southeast Asia. An analemma, representing the Sun’s position in the sky at the same time each day over a year, reveals a 
figure-eight curve with intersections occurring around 13–15 April. By analysing the analemma curve and utilizing online 
tools to calculate the Sun path, this research investigates the alignment between the 13–15 April new year and the celestial 
phenomenon. The study examines the correlation between the Sun’s position directly overhead at Rameswaram, a strategic 
location, and the selection of 13–15 April as the New Year date. This study provides valuable insights into the ancient astro-
nomical considerations that influenced cultural traditions and calendar systems.
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1  Introduction

The movement of the Sun in the sky is a fascinating phe-
nomenon that has captivated humans throughout history. 
The Sun’s path in the sky, known as the Sun’s apparent 
diurnal motion, varies depending on the observer’s loca-
tion on the planet. Throughout the year, the Sun’s posi-
tion in the sky also shifts gradually due to the tilt of the 
Earth’s axis and its elliptical orbit around the Sun. Before 
the advent of satellite navigation, sunrise time and noon 
time were used to determine the latitude and longitude for 
navigation.

The period from 13 to 15 April is celebrated as a new 
year in large parts of South and Southeast Asia. In India, it is 
known as Puthandu in Tamil Nadu, Vishu in Kerala, Bishuba 
Sankranti in Odisha, Pohela Boishakh in Bengal, Jur Sital in 
Mithila, Baisakhi in Punjab, Haryana, and Jammu, Basoa in 
Himachal, Bikhoti in Uttarakhand, Rongali Bihu in Assam, 
Sangken in Arunachal, Buisu Tring in Tripura, and Aluth 
Awurudda and Puthandu in Sri Lanka. In Southeast Asia, 
it is known as Songkran in Thailand and Laos, Sangkranta 

in Cambodia, and Thingyan in Myanmar (Chatterjee, 1998; 
Kumar, 2023).1

The new year dates in India are published in the tradi-
tional Hindu calendar known as Paňcāṅga or Paňcāṅgam 
(Sewell, 1995; Fuller, 1980; Abhyankar, 1993). The tradi-
tional astronomical explanation for the current 13–15 April 
date is that the Sun enters the constellation Aries (English) 
or Meśa (Sanskrit). Around two thousand years ago, the New 
Year date was set to coincide with the vernal equinox. Due 
to a gradual wobble in Earth’s rotational axis—similar to 
the motion of a spinning top—the position of the equinoxes 
slowly shifts westward along the ecliptic at a rate of approxi-
mately 1° every 72 years. This phenomenon, known as the 
precession of the equinoxes, completes a full cycle roughly 
every 26,000 years. While ancient Indian astronomers may 
not have understood the mechanics of axial precession, they 
observed long-term patterns by comparing celestial align-
ments with seasonal events over generations. Temples and 
observatories were often precisely aligned with the sun-
rise or sunset on solstices and equinoxes. Over time, the 
gradual misalignment of these structures with the originally 
observed star positions revealed the slow celestial drift—a 
phenomenon we now recognize as precession.

The Indian nirayaṇa calendar system is a sidereal (star-
based) method of astronomical calculation. Unlike the  *	 S. Gnanarajan 
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tropical (sayana) system used in Western astronomy, which 
is based on the moving equinoxes, the nirayaṇa system uses 
a fixed background of stars and constellations as its refer-
ence. The term nirayaṇa means "without ayaṇa"—that is, 
without accounting for the precession (shift) of the equi-
noxes. In this system, the twelve zodiac signs begin from a 
fixed point, usually 0° Aries (Meśa), which is defined rela-
tive to prominent stars such as Spica (Citrā) or Zeta Piscium 
(Revati). Spica, also known as α-Virginis, is in the Virgo 
constellation.

The most widely adopted correction in sidereal astrology 
is the Lahiri ayanāṃśa, which places 0° Aries exactly 180° 
opposite Spica, effectively marking the start of the sidereal 
zodiac around 285 CE. Spica has held significance across 
several ancient cultures—Babylonian, Greek, Arabic, and 
Indian—owing to its proximity to the ecliptic, making it a 
useful marker for observing the precession of the equinoxes. 
In the nirayaṇa system, the Sun’s entry into each zodiac 
sign marks the beginning of a solar month, and the Sun’s 
entry into Aries (Meśa) is considered the start of the sidereal 
solar year.2

The start of the Hindu new year count was 3104 BCE 
after a special planetary alignment, according to Abhyankar 
(1993). According to tradition, it was believed this was the 
start of the Kaliyuga and the death of Lord Kṛṣṇa. The Tamil 
literature of Purananuru, written between the first and third 
centuries CE, mentions the movement of the star constella-
tions in March before the new year (Hart, 1999).

The Gregorian calendar, now the most widely used sys-
tem globally, was introduced by Pope Gregory XIII in 1582 
to address errors in the earlier Julian calendar, which had 
been in effect since 45 BCE. BCE stands for Before Com-
mon Era, previously referred to as Before Christ, indicating 
the years before the traditional birth year of Jesus Christ. 
The Julian calendar slightly overestimated the solar year’s 
length by approximately 11 min, causing a gradual shift in 
the timing of the equinoxes and key dates such as Easter. 
To correct this drift, Pope Gregory implemented a reform 
that involved skipping 10 days—so October 4, 1582, was 
immediately followed by October 15, 1582—and modify-
ing the leap year rule. Under the new rule, a year would 
be a leap year if divisible by 4, but century years would 
only be leap years if also divisible by 400. This adjustment 
greatly improved the calendar’s accuracy, keeping it more 
precisely in sync with the Earth’s revolution around the 
Sun (Gordon and Moyer, 1982). The Persian New Year, 
known as Nowruz based on Solar Hijri calendar, is cel-
ebrated by Iranians and in some countries, which were part 
of the Persian empire for approximately 2500 years, falls 

on the day of the March vernal equinox, specifically on 
March 20 (Borowsk, 1996).

Before Indian independence, scholars had already recog-
nized the inaccuracies in traditional calendars. The calendars 
were primarily luni-solar, combining lunar months with solar 
years, but without consistent intercalation, leading to mis-
alignment with the seasons over time. Local paňcāṅgās used 
different methods to calculate celestial events, leading to dis-
crepancies in festival dates. The Indian government Calendar 
Reform Committee (1952–1955) organized a calendar reform 
in India, chaired by Dr. Meghnad Saha (noted astrophysicist). 
The aim was to create a standardized, scientific, and season-
ally accurate calendar for official and civil use. They came 
up with the following recommendations: (i) adopt the Saka 
Era as the basis for a national calendar, starting from 78 CE, 
(ii) base the calendar on the tropical year (365.2422 days) to 
maintain alignment with the seasons, (iii) use solar months 
rather than lunar months to avoid seasonal drift, (iv) ensure 
the calendar is in alignment with the Gregorian calendar for 
administrative efficiency (v) the year shall start on the when 
the Sun enters Meśa, which will be April 14 of the Gregorian 
Calendar.

Following the Committee’s recommendations, the Gov-
ernment of India officially adopted the Indian National Cal-
endar (Saka calendar) in 1957 for civil purposes. It runs 
parallel to the Gregorian calendar in all government com-
munications. Calculated using modern astronomical prin-
ciples from the Indian Ephemeris. The Indian Astronomi-
cal Ephemeris is an annual publication by the Positional 
Astronomy Centre, Kolkata (PAC), providing astronomical 
data for observational astronomers, paňcāṅga makers, and 
other users (Chatterjee, 2004).

2 � Analemma and April new year’s day

Analemma is a Greek word that represents the Sun’s move-
ment in the sky. It is a visual representation of the Sun’s 
position in the sky at the same time each day throughout the 
year, observed from a fixed location on Earth (Zhang, 2021; 
Jenkins, 2013; Peter, 2012). This pattern forms an elegant 
figure-eight curve (Fig. 1), with the upper and lower points 
representing the Northern and Southern solstices as drawn 
on a globe displayed in Globe Museum, Vienna. The ana-
lemma curve can be calculated using the following equations 
(Zhang, 2021).

n = −1.5 + 365

(
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in
− 2000

)

+ N
leap
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L = 280.466 + 0.985647n (o)

g = 357.528 + 0.985600n (o)
2  https://​en.​wikip​edia.​org/​wiki/​Niray​ana_​system
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where: n is he number of days of Terrestrial time from Janu-
ary 1 2000, Yin is the input year, Nleap is the number of leap 
years between 2000 and the input year, L is the mean longi-
tude of the Sun, g is the mean anomaly, λ is the ecliptic lon-
gitude, ε is obliquity of the elliptic, α is the right ascension, 
δ is the declination of the Sun, RES is the Earth-Sun distance, 
Emin is the equation of time, φs and λs are the subsolar point’s 
coordinates.

In Fig. 2, the calculated analemma curve using the above 
equations is placed on the South Asian map. The intersec-
tion occurs at the 9.2°N latitude. The South Indian town of 
Rameswaram is at 9.24°N latitude and 79.3°E. On this day, 
parts of Tamil Nadu, Kerala, Sri Lanka, and the town of 

�
s
= −15

(

T
GMT

−12 − Emin∕60
)

Fig. 1   Analemma plot displayed in Globe Museum, Vienna, showing the intersection of the figure eight curve around 13–15 April and August 
29 -1 September
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Surat Thani on the edge of the Gulf of Thailand experience 
the Sun directly overhead at noon. Notably, the analemma 
figure eight curve intersects at this location around 13–15 
April and August 29- September 1. Figure 3 depicts the ana-
lemma curve for local noon at 9.24°N latitude and 79.3°E 
longitude utilizing SunEarthTools.3

3  �Sun path on April 14 at different locations 
in South Asia

The Suncalc online tool provides the ability to calculate 
the Sun path in the sky on a specific day at any location 
on Earth (Botero-Valencia, 2022).4 Figures 4, 5, 6 and 7 
present the Sun paths for April 14, 2023, at various loca-
tions in South India and Sri Lanka. All these locations 

Fig. 2   The analemma curve placed on the South Asian map, with the intersection at Rameswaram. The curve represents the position of the Sun 
in the sky at noon in Rameswaram over a year

3  https://​www.​Sunea​rthto​ols.​com/​dp/​tools/​pos_​Sun.​php 4  https://​www.​Sunca​lc.​org
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were chosen strategically for their visibility of the eastern 
and western horizons, except Madurai. Figure 4 portrays 
the Sun path at Rameswaram (9.3°N, 79.3°E), where the 
Sun is directly overhead at noon on April 14, 2023. Fig-
ure 5 displays the Sun’s path at Dondra Head or Theven-
dra Munai (5.93°N, 80.59°E), located at the southern tip 
of Sri Lanka. The yellow line represents the Sun’s path, 
which passes north of this location. Figure 6 illustrates 
the Sun’s path at Kanyakumari or Cape of Comorin (8.08° 

N, 77.54° E), the southernmost tip of India, where the 
Sun slightly deviates northward at noon. In Fig. 7, the 
Sun path at Madurai (9.9° N, 78.1° E) shows a slight 
southward shift.

As a test on the Suncalc tool, the Sun path was calcu-
lated for March 21, 2023, at a point on the equator (0°N, 
80° E) (Fig. 8), which shows a straight east-to-west line, 
indicating that the Sun rises precisely in the east, reaches 
its zenith at noon, and sets exactly in the west as expected.

Fig. 3   Analemma plot of the local noon at 9.24° N 79.3° E, near Rameswaram showing figure-eight curve for the year of 2023 using SunEarth-
Tools. The curve intersects on 13–15 April and 29 August-1 September (orange line)
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Fig. 4   Sun path at Rameswaram (9.32° N, 79.3° E) on April 14, 2023, Sun’s position is right overhead at noon

Fig. 5   Sun path is north of Dondra Head or Devendra Munai (5.9° N, 80.6° E) on April 14, 2023
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Fig. 6   Sun path in Kanyakumari (8.1° N, 77.5° E) on April 14, 2023, passing north of that place at noon

Fig. 7   Sun path is south of Madurai (9.9° N, 78.1° E) on April 14, 2023
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4 � Discussion and conclusion

By using online tools to analyse the Sun’s path and cal-
culate the analemma’s figure-eight curve, it becomes clear 
that the current New Year’s Day, observed between April 
13–15, coincides with the intersection point of this celestial 
pattern. Notably, this is also the day when the Sun is directly 
overhead at key locations such as Rameswaram in India 
and Surat Thani in Thailand, underscoring its astronomical 
significance. Importantly, the date of this analemma inter-
section remains unaffected by the precession of the Earth’s 
rotational axis, making it an ideal fixed reference point for 
a solar calendar. Adopting this date as the official solar New 
Year’s Day could support the Indian government’s efforts 
to standardize the national calendar by aligning traditional 
systems based on the Nirayana method with the globally 
used Gregorian calendar.
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