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Confusion in values of terms assigned
in micro level of Kal Ganana

e V.M.K. Puri

Introduction

Kal Ganana or time reckoning is a fascinating science in
which our Rishi delved in greater depth in order to solve the
intricacies of Kal. Enormous literature on this subject exists in our
ancient scriptures in Sanskrit. The modern scholars have
attempted to understand this branch of science through meticulous
research and the results have been published as many books and
research papers. During the passage of time, it is quite likely that
some confusion has crept in that needs to be clarified suitably.

The term Kal is shrouded with many confusions and
superstitions in the society and its general connotation pertains to
death only. This erroneous feeling prevalent all over needs to be
addressed appropriately.

Jha (1985)' has quoted Bhojraj in Kalmadhav in which it is
explained that Kal originates from the basic tenet of prakriti or
nature. The relevant shlok or verse from Kalmadhav is re-
produced below:-

Punso jagataha kritya mayatatatva panchakam bhavati

Kalo niyatishacha tatha kula cha vidya cha ragashcha

Nanavidhashaktimayee sajanayati Kaltatva mayvadao

Bhavibhavadbhootamayam Kalyatijagdesha kaloatah

Five elements including Kal are generated from maya or
cosmic illusion and its male component is called purush for the
creation of the Srishti or Cosmos. In other words, many types of
powerful eternal nature create elements of Kal. This Kal is an
embodiment of future, present and past. It is responsible for
reckoning of every worldly creation. Hence, it is known as Kal.

In above shlok or verse, first future, followed by present
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and later past has been elucidated. Accordingly, Kal has been
illustrated to its root doctrine. The aspect of the future depending
upon the present and latter on the past has been advocated.
Bhojaraj emphasized the computational aspect of Kal that is
mentioned in "Kalyati jagadesha kaloatah" component of above
shlok. Therefore, this aspect of Kal has been acknowledged as
womb of prakriti or nature that accounts for graham (Planets) and
nakshatra (asterism) etc. However, it does not refer to its spiritual
connation of nitya Kal or eternal one which is the embodiment of
Supreme Power and is beyond the scope of this publication.

Lokanamantkrit Kalha kaloanyah kalnattamakah

Sa dvidha sthoolasookshamatvan moortashchamoorta

ucchcchyate

Pranadi kathito moortastutyadyoamoortasangyakaha’

Rishi of Surya Siddhant has further clarified this aspect of
Kal. Terminator of all char (moveable) and achar (immoveable)
lok or worlds 1s primarily Kal that is not computable. It is different
from the computable Kal that is unreal. This unreal or practical
Kal possesses two segments namely sthool or gross and sooksham
or subtle; former 1s also known as moorta whereas sooksham or
subtle is known as amoorta. The time taken for breathing and high
level of Kal is known as moorta while lesser or micro level is
called amoorta.

Sa Kalh parmanurvaiee yo bhungakte parmanutam

Satoavishaishabhugyastu sa Kalha parmo mahan’

According to the above shlok from, Bhagvat Puran, Kal
exists in sooksham or infinite state of parmanu or an atom. The one
that enjoys all the stages from extreme sooksham to the beginning
of Srishti or the Cosmos is the great Kal. It is the embodiment of all
grah (planets) or nakshatra (asterism), stars, and galaxies which
are the manifestation of Kal.

In another shlok from the same chapter in Bhagvat, precise
value of Kal has been quantified.

Garharakshatarachakrasthah parmanvadina jagat
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Samvatsaravsanaina paretyanimisho vibhuh'

This shlok is the most significant attempt by the Rishi to
quantify Kal. Acharya Shridhar has explained this verse in his
commentary that the lowest Maan (value) of Kal is the time taken
by Surya (the Sun) to transgress parmanu or atom. The speed of the
light of the Sun is 2, 99,792 Km/s (2 lakh, 99 thousand, 7
hundred and 92 kilometers per second). The diameter of hydrogen
parmanu (atom) is 1.05832 x 10" cm. Therefore, light of the Sun
will transgress hydrogen atom in 3.53018 x 10" second. To clarify
further, it works out to be minutest of the minutest mathematical
value that has been attributed to Kal.

Micro Level Kal Ganana

For clear understanding of Kal Maan or time unit at micro
level, Rishi or ancient scientists designed various schemes and
terms to account for their properties in order to study the subtle
details of Kal Ganana, it has been organized into two segments
exclusively for the sake of this paper only so that reader could get a
clear understanding of the subject. It is further emphasized that this
grouping is absolutely an arbitrary one which has no relevance
whatsoever to the actual scenario. Consequently, it may not be
construed that the groupings followed in this paper has ever been
used or even remotely accepted by any of our ancient Rishi.

Consequently, the first segment is micro level of Kal
Ganana that deals with such portion of Kal Maan (time unit) that is
less than an ahoratra (24 hours or a day). Modern smallest time unit
accepted and adopted the world over is a second. In rare cases, this
smallest time unit is measured through high precision clocks up to
one hundredth part for the purpose of sports like athletics,
swimming events etc. Only in 1964, Cesium Atomic clocks were
designed and manufactured to measure very small time units.

The second segment is termed as mega level of Kal Ganana
that has been designed to include a component of Kal Maan (time
unit) that varies from ahoratra (a day) to a year.

In order to delineate different values lower than that of
ahoratra (24 hours or a day). Therefore, a few data sets have been
selected from the huge pile of information available in order to

Sfoer A ;2R



delve into various characteristics of micro Kal Maan (time unit).

In order to begin the assessment of micro level time unit
data sets, it is but obvious that we first assess what reference is
available in Ved. Therefore, Vedic Rishi had assigned terms for this
purpose that are given in the following table 1.

Table 1: Micro Level of Kal Ganana by Vedic Rishi

S.No.|Micro Kal or time units Modern time units
I. 1 Ahoratra= 30 Mahurat 24 hours or Day & Night
2. 1 Mahurat=15 Kshipra 48 minutes
3. 1 Kshipra= 15 Atheri 3 minutes and 12 seconds
4. 1 Atheri= 15 Idani 12.8 seconds
5. 1 Idani=15 Uchhawas 1.17th ofasecond
or 0.885 sec.
6. 1 Uchhawas =15 Prashawas| 17.578th of a second
or 0.0569 sec.
7. 1 Prashwas =15 Nimesh 263.67th ofasecond
or 0.0038 sec.
8. 1 Nimesh 3955th ofasecond
or 0.000253 sec.

Thus, it is clear from the above data set that Vedic Rishi designed
the lowest values only up to Nimesh level that represents 3955"
part of a second (that works out to be 0.000253 second).

Rishi of Atharav Jyotish® propounded yet another set of
terms to denote various levels of micro Kal Ganana. These terms
are enumerated in table 2.

Table 2: Micro Kal Maan or time Units (Atharav Jyotish)

S. No.|Micro Kal or time units Modern time units

l. 1 Ahoratra=30 Mahurat 24 hours ora Day

2. 1 Mahurat=230 Truti 48 minutes

3. 1 Truti=30Kala 1 minute and 36 seconds

4. 1 Kala =30 Luv 3.2 seconds

5. 1 Luv=12 Nimesh 9.3rd ofasecond
or0.106667 sec.

6. 1 Nimesh 112.5or 113th ofasecond
or 0.008889 sec.
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Rishi of Atharav Jyotish also preferred Nimesh as the
smallest Kal Maan or time Unit but assigned a different value
which works out to be 113th part of a second or 0.008889 second.

On the other hand, Rishi of Vishnu Puran has coined a
different set of terms to depict their concept of micro level of time
units (Kal Maan). The relevant shlok is given below:-

Kashtha panchdashakhyata nimesha munisattma

Kashthastrinshatkala trishuntkala mauhoorattiko vidhih

Taavatsankhyeerahoratram muhoortaiyarmaanusham

smritam

Ahoratrani taavanti Masah pakshdvyatmakah’

The terms of above shlok are listed in the following table 3.

Tabel 3 : Micro level of Kal Maan or time units (Vishnu

Puran)

S.NoJ Micro Kal or time units Modern time units
1. 1 Ahoratra= 30 Mahurat 24 hoursora Day
2. 1 Mahurat=2 Nadika 48 minutes
3. 1 Nadika=15Kala 24 minutes
4. 1 Kala =30 Kashtha 1 minute and 36 second
5. 1 Kashtha= 15 Nimesh 6.4 seonds
6. 1 Nimesh 2.34th ofasecond

or 0.42667 second

Like previous Rishi, the term for the lowest value has been
retained as Nimesh but its value has been elevated to 2.34" part of
second or 0.426667 second.

Kautilya' delved into this fascinating aspect of Kal Ganana
and came out with a hybrid terminology that imbibed a different set

of'values. His data is given in table 4.
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Table 4 : Micro level of Kal Maan or time Units
(Kautilya's Artha Shastra)

S. No.|Micro Kal or time units Modern time units

1. 1 Ahoratra= 15 Mahurat 24 hoursora Day

2. 1 Mahurat=2 Nadika 1 hour and 36 minutes

3. 1 Nadika=40Kala 48 minutes

4. 1 Kala =30 Kashtha I minutes and 27 seconds

5. 1 Kashtha=15 Nimesh 2.9 seconds

6. 1 Nimesh=2 Lum 1.7th ofasecond or 0.58 sec.
7. 1 Luv=2Truti 3.4th ofasecond or 0.29 sec.
8. 1 Truti 6.8 or 7th ofa second

or0.145 sec.

Kautilya coined a completely a different term to address
the lowest value of a time unit, he called Truti which has been
assigned 7" part of a second or 0.145 second.

Bhaskaracharya®, notwithstanding, dealt the subject in a
very subjective manner and described its nuances. Therefore, he
adopted a different terminology in describing Micro level of Kal
Ganana (time reckoning). He postulated very minute Kal Maan
(time unit) during analysis of this component. His data set is

enumerated in table 5.

Table 5 : Micro level of Kal Maan or time Units

of Bhaskaracharya

S. No. |Micro Kal or time units Modern time units

l. 1 Ahoratra= 15 Mahurat 24 hours ora Day

2. 1 Mahurat=2 Ghati 48 minutes

3. 1 Ghati=30Kala 24 minutes

4. 1 Kala =30 Kashtha 48 seconds

5. 1 Kashtha=18 Nimesh 1.6 seconds

6. 1 Asu=45 Nimesh 4 seconds

7. INimesh =30 Tatpar 11.25thofasecond
or 0.0889 seconds

8. 1 Tatpar= 100 Truti 337.5thofasecond
or 0.00296 second

0. 1 Truti 33,750th ofasecond
or 0.0000269 second
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The perusal of above table reveals that Bhaskaracharya was
the first scientist who recorded data even lower than Nimesh level
and found that Truti is the smallest time unit of Micro level of Kal
Ganana. He has defined it as time taken to needle across a lotus
leaf. He further suggests Asu (or Pran) as a cognizable smallest
unit which is equivalent to length of breath of a healthy man that
was found to have been calculated as 4 seconds.

At this stage, it is striking to record that an ahoratra or 24
hours or a day, consists of 21,600 Asu (or Pran). This figure has
very interesting connotations since one rotation of the Earth
around its polar axis, takes place in 21,600 Asu. Moreover, there
are 21,600 seconds in a circle or an ellipsoid. Also, he used yet
another term Tatpar that has been defined as the time taken by a
healthy sleeping man to open his eyes on awakening from sleep. It
represents 100" part of a Truti and almost 1000" part of a Lagan (or
an ascendant).

Ved VYAS’ was yet another Rishi who analyzed this
problem in an absolutely different perspective. He did not hesitate
to employ yet another set of hybrid terminology that is purported to
be advance in nature. He adopted completely a different approach
in order to analyze this subtle phenomenon. He carefully
scrutinized the methodology of various predecessor scientists and
found some missing links that might have emerged due to perhaps
astronomical behavior of heavenly bodies. Therefore, Rishi Ved
Vyas was able to reach perceptibly the lowermost micro levels in
Kal units ever recorded by any human being. The entire sequence
of various terms used to describe micro level of time reckoning is

listed in table 6.
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Table 6 : Micro level of Kal Maan or time Units of Ved Vyas

S.No.| Micro Kal or time units Modern time units

1. 1 Ahoratra= 30 Mahurat 24 hoursora Day

2. 1 Mahurat =2 Nadika 48 minutes

3. I Nadika=15 Laghu 24 minutes

4, 1 Laghu =15 Kashtha 1 minutes and 36 seconds

5. 1 Kashtha=15 Kshem 6.4 seconds

6. 1 Kshem =3 Nimesh 1.28 seconds

7. 1 Nimesh=3 Luv 2.34th ofasecond
or(0.42667 sec.

8. 1 Luv=3 Vedh 7.03rd ofasecond
or(.14222 sec.

9. 1 Vedh =100 Truti 2.109th ofasecond
or 0.047407

10. |1 Truti=3Tresarenu 2109th ofa second
or 0.00047407 sec.

11. |1Tresarenu=3Anu 6328th ofasecond
0.00015802 sec.

12. |1 Anu=2Parmanu 18984th ofa second
or 0.000052675 sec.

13. |1Parmanu 37968.75 or 37969th of a
second or 0.000026337 sec.

The Rishi used a new term Parmanu for the lowest value of
Kal Maan (or time unit) that was calculated to be 37,969" part of a
second or 0.000026337 second. Let it may be emphasized again
that this value happens to be the lowest ever unit recorded for Kal
Maan (or time unit) by any scientist pertaining to any civilization.
Lowest Value of Kal Maan (Time Unit)

Enormous data concerning micro level of Kal Ganana
exists but in above pages only a sample of various epochs has been
taken to record certain salient observations. The perusal of above
tables reveals that no ambiguity of any sort exists in these data sets.
On the other hand, it exhibits merely a scientific thought that was
prevalent as a result of voluminous research carried out by our
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Rishi during their respective times. Arrangement of data sets in
various tables has been done in this fashion purposely by the author
so thatadditional information could emerge on analysis.

The values of Kal Maan (or time Unit) of ahoratra (or 24
hours or a day) was adopted to be the same by all Rishi so that it
could be safely taken as a base value for the purpose of further
analysis of data sets. Vedic Rishi designed 7 time units within an
ahoratra or 24 hours. However, it is interesting to record that the
lowest value of the time unit is not uniform but varies from one
scientist to another. The lowest value of time Unit of Vedic Rishi is
Nimesh that is 3955" part of a second or 0.000253 seconds whereas
that of Bhaskaracharya is Truti which works out to be 33,750" part
of a second or 0.0000269 second. Moreover, the lowest ever value
of time unit has been attributed to the one indicated by Rishi Ved
Vyas, as postulated in Bhagvat Puran. He designed the term
Parmanu which is 37,969" part of a second or 0.000026337
second. It may be added that this is the lowest value of micro level
of Kal Maan (or time unit) recorded by our Rishi or scientists.
Thus, these Rishi of different times designed different terms to
express dissimilar connotations for the lowest value of'a second. Is
itnot mind- boggling?

Clarification of Various Critical Terms Designed in Micro
Level of Kal Ganana

At this stage, it will appear that a lot of confusion has crept
in the values of terms like Nimesh, Truti etc. It would be
appropriate to undertake further research so that no ambiguity may
ever remain in the treatment of this aspect of the subject. This
approach will further elucidate the finer aspects of these terms that
project a clear cut and incisive values to the various terms designed
by our Rishi. These data sets give an insight to the development of
knowledge on this level of time unit (Kal Maan). It will also set
aside any misgivings that might arise about the usage of either of
these terms in a different sense at a later stage. Therefore, an in-
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depth study was undertaken in order to under stand its implication
and analysis was taken up by the author in order to clear any
misgivings.

The term Truti is widely known amongst scientists/
scholars who hereby mostly "believe" that it represents the
smallest unit of Kal Maan. This perception is not based on any
sound footings. It is admitted that Bhaskaracharya did attribute his
lowest value to this term and that might have given scope for any
sort of ambiguity or misconception.

Further, out of six Rishi of different span of time, only four
scientists have utilized this term but none of them have attributed
any common value of Kal Maan (or time Unit) to it. Hence, the
largest value allotted to Truti is 1 minute 36 seconds that was
provided by Rishi of Atharav Jyotish, which is followed by 6.8"
part of a second or 0.145 second by Kautilya. However, Ved Vyas
had assigned Truti the value of 2109" part of a second or
0.00047407 second. Finally, it was only Bhaskaracharya who
postulated the penultimate lowest value to this term of the order of
33,750" part of a second or 0.0000269 second. Therefore, it is
believed that aforesaid analysis would clear any sorts of doubts
that might have persisted.

Mahurat is the term that finds itself addressed in all the
above data sets pertaining to six Rishi. Nevertheless, it is
interesting to notice that all five Rishi or scientists have adopted a
value of 48 minutes except Kautilya who assigned it a value of 1
hour and 36 minutes.

Similarly, the term Nimesh also finds favour with all six
Rishi. Its highest value of less than a second or 1.7" part of a second
or 0.58 second has been assigned by Kautilya in his Arth Shastra. It
is followed by a value of 2.34" of a second or 0.42667 second that
was assigned by Rishi of Vishnu Puran and Veda Vyas. On the
other hand, Bhaskaracharya allotted the value of 11.25" part of a
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second or 0.0889 second while Rishi of Atharav Jyotish assigned
itavalue of 113" part of a second or 0.008889 second. On the other
hand, Vedic Rishi provided it with the lowest value of 3955" part
of a second or 0.000253 second. Notwithstanding, it is quite
evident from the above data set that even Vedic Rishi had gone as
low as 3955" part of a second or 0.000253 second for undertaking
various astronomical and/or astro-physical calculations.

Moreover, the term Kashtha also finds favour with 4 out
of 6 Rishi and assigned values ranging from 6.4 seconds (Rishi of
Vishnu Puran and Veda Vyas) to 2.9 seconds (Kautilya) and
thereafter to 1.6 seconds (Bhaskaracharya).

On the Other hand, remaining two terms amongst the
common ones, are Nadika and Luv that were coined by only three
Rishi. The value of Nadika given by Rishi of Vishnu Puran and
Ved Vyas happened to be similar which works out to be 24 minutes
whereas Kautilya had assigned 48 minutes to it.

Finally, Luv also finds favour with only three scientists
namely Ved Vyas, Rishi of Atharav Jyotish and Kautilya. This
term was used by these Rishi to indicate value of Kal Maan or time
Unit which is less than a second. Its highest value was assigned by
Kautilya (3.4" part of a second or 0.29 second) which is followed
by Ved Vyas (7.03" part of a second or 0.14222 second). Rishi of
Atharav Jyotish attributed it the lowest value of 9.3th part of a
second or 0.106667 second.

Conclusions

In the end, The above referred data sets clearly brings out
appellations of micro level of time reckoning that varies from
ahoratra or a day to as low as 0.000026337 second which can also
be expressed as 37,969" part of a second. Isn't it amazing?

In order to ascertain the above referred values assigned to
various terms by Rishis of different time span, the entire data has
been summarized in the following table 8.
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Table 8 : Comparitive Data on Micro level time units by
Various Rishi

Value Vedic | Atharav Vishnu |Bhaskar Ved Kautilya
Rishi | Jyotish Puran |Acharya Vyas
Mahura 48 mt 48 mt 48 mt 48 mt 48 mt 1 hour
36mt
Truti - 1 mtand - 33750thof | 2109thof 6.8thofa
36sec. asec. or asec. or sec. or
0.000027 sec, 0.00047sec. |0.145 sec.
Kala - 3.2sec. 1mt. 48 sec. - 1 mt.
36sec. 27 sec.
Nimesh 3955th | 113thofasec.| 2.34th of |11.25th of 2.34thofa 1.7thofa
ofasec. | or0.0089sec.| asec.or |asecor sec. or sec. or
or0.000 0.427sec.[0.0889 sec. 0.427 sec. 0.58 sec.
253 sec.
Luv - 9.3thofasec. | - - 7.03thofasec,3.4thofa
or0.107 sec. or0.142sec |sec.or
2.9sec.
Kashtha - - 6.4sec. |l.6sec. 6.4sec. 2.9sec.
Nadika - - 24 mit. |- 24 mit. 48 mit.
Parmanu - - - - 37,969thof |-
asec. or
0.00026337
sec.

Finally, it emerges that various scientists used these terms
in specific situations. For example, when we refer to Truti, it will
be imperative to clarify which Rishi has used this term. The value
of Truti of Atharv Jyotish differs significantly from that of
Bhaskaracharya or Kautilya. Therefore, it is always essential that
the name of the Rishi is prefixed with the term used in Kal ganana
in general and micro Kal ganana in particular.
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