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1. Introduction

It is well known that during the medieval period of Indian history, the
Sultanate(1191-1526) and Mughal (1526—-1857) periods, there had been a cons-
tant stream of scholars, crafts men and artists particularly from Central Asia, who
brought with them knowledge of all sciences into India. As a matter of fact, we
may recall that emperor Babur (prior to his conquest of India) had forged an alli-
ance with the Shah Isma‘1l I of Persia and his son emperor Humaytin had bonded
a friendship with his son Shah Tahmasp (d.1576). Consequently, even during the
following reigns of Emperor Akbar (d.1605), Jahangir (d.1627) and Shahjahan
(ruled 1627-1658), the cordial relationship with Iranian Safavide rulers, namely
Shah ‘Abbas I (d.1629) and Shah ‘Abbas II (d. 1666) strengthened further.! There
exists in the literature an interesting reference that Shah ‘Abbas I sent to Jahangir
on his request, as gift the original astrolabe of Sultan Ulugh Beg — the founder
of the astronomical observatory at Samarqand in 15th c¢. The Shah of Iran kept
for himself only its copy!* Another noteworthy gift by the Shah was a large ruby
inscribed with the name of Ulugh Beg, and which was presented to the then prince
Shahjahan by the Iranian ambassador in about 1620-21.% Evidently in such a poli-
tico— cultural milieu, several scholars/scientists flocked to the courts of Medieval
Indian Sultans and Emperors who patronized them liberally and immensely. In
this perspective, one may understand the origin of exact science: astronomy and
mathematics, the primary sources in Arabic and Persian of which were transmit-
ted to India during the medieval period and which were further developed on the
erstwhile Indian subcontinent.*

2. Babur (reign 1526-1530) and Humayiin (d.1556)

Babur’s interest in astronomy is corroborated by his visit to Ulugh Beg’s ob-
servatory and its brief description in his Memoirs. He even noticed the difference
in the direction of Qibla in the Ulugh Beg’s Madrasa and Masjid al-Mugqatta‘, both
in Samargand. He even mentioned an observatory ... in India in the time of Raja
Bikarmajit, the Hindu, in Ujayyin [modern Ujjain] and [... another] in Dahar, in
the kingdom of Malwa. The astronomical tables prepared there 1584 years ago are
still in use in India...”.> He might have promoted astronomy in India after Ulugh
Beg’s school of Samarqand, but for his untimely death.

1 Riazul Islam (1970), Preface, p. xxi; see also chapters IV-VI.
Ibid. p. 72.

3 1bid. p.80. Riazul Islam quotes here Tizuk-i Jahangiri, translated by Rogers and edited by
Beveridge, Vol.I1, pp. 195-196.

4 For a review on Islamic Astronomy and its Transmission into India, see also Ansari (1995),
Appendix 1.

5 Sayili, pp. 264,275, 276, 358. Sayili concludes also that the Ujjain observatory dated back to
the first century BC.

Dort Oge—Yzl 3-Say1 6-Ekim 2014



Astronomical Activity In Medieval India In Sixteenth—Seventeenth Centuries 11

Humayuan‘s Innovations

Nasiruddin Muhammad Humayiin bin Babar had been a poet,®an astronomer
and a great patron of scholars and litterateurs. For instance, Humayin Nama is
a commentary on al-Qushchi’s Risdlah dar ‘Ilm-i Hay’at (a tract on the science
of astronomy),” written by Muslahuddin al-LarT al-Ansari (d.1571) and Jawahar
al-* Uliim Humayini (an Encyclopedia of Sciences) written by Fadil Samarqandi,
both dedicated to emperor Humaytn.® The historian Badaytini calls Humaytin a
man “adorned with all excellencies and perfections ... unequaled in the sciences
of astrology and astronomy...”.? Similarly the historian Firishta has to say the fol-
lowing for Humaytn:'°

“.. He devoted himself ... to the sciences of astronomy and geography, and
not only wrote dissertations on the nature of elements, but had terrestrial
and celestial globes constructed for his use. He also caused seven halls of
audience to be built, in which he received persons according to his rank. The
first, called the Palace of Moon, was set apart for ambassadors ... the second,
called the Palace of Ootarid [correct spelling is ‘Utarud, i.e. Mercury], civil
officers, ... and there were five other palaces for the remaining five planets.
In each of these buildings he gave public audience, according to the planet of
the day. The furniture and paintings of each as also the dresses of household
attendants, bore some symbol emblematicl [ i.e. symbolic representation] of
the planet.”

Firishta has not given any reference to the Humaytin’s planetary symbolism.
However, it is known today that Ghiyathuddin alias Khwandamir (d.1535) was com-
missioned by emperor Humayiin to write a history of “rules and ordinances and
buildings erected by his order”, also of his innovations and festive celebrations. The
title of this uncommon history is Qaniin-i Humayini or Humayin Nama." In this
work, an account of a different yet similar ranking of Humaytin’s courtiers for the
purpose of holding meetings/audiences according to planetary symbolism has been
described by Humayiin’s innovation of a “carpet of merriment” (Bisat-i Nashat)."
On this round carpet all planetary orbits (4flak) are represented two-dimensionally
as concentric circles, the various colours of which correspond to astrologically as-

6 'The manuscript of his Diwan is extant in Khuda Bakhsh Oriental Public Library, Patna (In-
dia), Ms. No. 1259. It was also edited and published by Hadi Hasan (Aligarh).

7 For details cf. Ansari (1995), Appendix I, p. 293.

8 Hadi (1985), and Ansari (1985)

9 Badayuni/ Ranking, p. 602.

10 Firishta / Briggs, pp. 44 — 45.

11 See the Bibliography for reference to text and its English translation.

12 See details with references in the first paper by Shaukat Ansari (pp. 259-262), and the recent
work by Orthmann (2011, pp. 205-206), who has also given a layout of the carpet in Fig.11.3,
p- 213. Cf. the remark about her interpretation above.
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signed colours of planets: Saturn (black), Jupiter (brown), Mars (red), Sun (golden),
Venus (green), Mercury (purplish) and Moon (white), followed by the sublunar arran-
gements of elements. The various courtiers were seated in circles according to their
rank and status evidently.* Besides this carpet, another innovation of the emperor was
a tent (Khargah), the inner ceiling of which represented the divisions of zodiacal signs
and the (fixed) stars as small holes. In sum it may be stated that even administrative
(Diwant) work of Humaytin had a cosmological bearing and astrological-astronomi-
cal elements were at the centre of his thinking. In this connection, I wish to underscore
here two very significant articles by Eva Orthmann (Bonn) who has published in-depth
studies and novel interpretation of Humaytin’s court culture. Her interpretation is ba-
sed on astrology in the context of Islamic natural philosophy.'

“Humayiin was deeply interested in sciences, astrology and cosmo-
logy....He is said to have ordered and undertaken astronomical ob-
servations and to have interpreted the horoscope of his son Akbar by
himself. ... Humdayiin was however not only interested in science, but
[also] made use of his knowledge to develope an ingenious staging of
power which reflected the ideological foundation of his rule.”

His Interest in Astronomy

With regard to Humayiin’s keen interest both in theoretical and practical as-
tronomy, it is also known that his one-time tutor, the astronomer-astrologer, Ilyas
Ardbeli, and another astronomer Sheikh Abul Qasim Jurjani used to accompany
him regularly and with whom he used to discuss, for instance, the difficult points
of Qutbuddin Shirazi’s Durratul Taj fi al-Dibaj — an encyclopaedia of sciences
and philosophy. Note the importance of Ilyas Ardbeli, who drew the one of the
four birth horoscopes of Humayn’s son Akbar.

As for practical astronomy, the poet Sayyid Najmuddin Ahmad Kah1 (d.
1580) wrote an eulogy (Qasida) in praise of the emperor and his expertise in the
use of astrolabe. In this connection the following is noteworthy. The founder of
the Lahore School of astrolabe-makers was Ustad Alahadad known as Asturlabi
Humayiini (flourished ca. 1567), who was invited to Lahore by the Mughal
Emperor Humaytn. He is known today for his two surviving astrolabes. Alahadad’s
son, Mulla ‘Isa Humayini is credited with three extant specimens, though none
in India. One undated astrolabe is in a private collection in Cambridge, England.

Finally as a tail piece, I wish to add that emperor Humaytn was also ad-
mired for his keen interest in astronomy by the Turkish admiral ‘Ali Ra’Ts in his
Travelogue (Mir’at al-Mamalik). After his shipwreck near India, he planned to

13 Orthmann (2011), pp. 204-205. For more detailed interpretation, refer to Orthmann
(2008), pp-299 - 303.

14 Orthmann (2011), p. 203, emphasis mine.
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return to Turkey by the land route. Evidently he visited Humayiin, who appre-
ciated him and wished that Ra’1s remained permanently at his court as an expert
astronomer. On Ra’1s’s insistence to return to his native land, Humayiin agreed on
one condition, cited below in Ra’1s’s own words:

“After three months of [Indian] rainy season (Barsat), ... may go
back. However, during this period I should indulge myself in the
calculation of lunar and solar eclipses, and should teach and help
[Indian] astronomers to understand the concepts of solar motion and
equator. ... I engaged myself accordingly and carried out astronomi-
cal observations.”

Humayiin used to carry out his own planetary observation with the help of
an astrolabe. In fact, on the day of his death, he was making observation of Venus
on the roof of his Library in Delhi. On hearing the call of the prayer he wished to
come down and slipped from the stairs; he did not survive the accident and died.
His sudden demise did not let the realization of his planned observatory around
Delhi, for which even the instruments were acquired.

3. Abul Fath Jalaluddin Akbar (reign 1556-1605)
Emperor Akbar under the influence of his chronicler Abu’l Fadl (d.1602) and

Fathullah Shirazt (d. 1588-89) proclaimed a decree, according to which it was
obligatory for all madrasas to teach the rational sciences, including logic, natural
philosophy, mathematics and astronomy etc. Fathullah joined the court of Akbar
in AD 1582. He had been a student of astronomer—mathematician Ghiyathuddin
Mansir Shirazi (d. 1506) and the logician Jalaluddin Dawwani (d.1502). In fact he
became famous particularly as a scholar of rational sciences, which he promoted
in Mughal India. He headed also a team of Hindu and Muslim scholars to super-
vise the translation of Zij-i Ulugh Beg into Sanskrit, as recorded by Abu al-Fadl
in A’tn-i Akbari. Fathullah rose to the highest post of ‘Adud al-Dawlah, (‘Arm of
Empire’), awarded to him by Akbar. Note also that Fathullah drew also the birth
horoscope of Akbar.

Ilaht Calendar

Fathullah devised the Ilaht (Divine) calendar and introduced it during Akbar’s
reign, which was even continued during the reigns of his son Jahangir and grandson
Shahjahan. It is a true solar calendar; its epoch date was Wed. 28 Rab1’ II, AH 963/
11 March 1556 (Julian), which coincided with the vernal equinox (VE) of that year.

To note is that Akbar acceded to the Mughal throne actually 26 days before,
1.e. Fri. 2 Rabr’ll, AH 963/14 Feb. 1556. However, the 11ahi era was announced
on the day of VE, Wed. 8 Rab1‘ I, AH 992/ 11 March 1584 (Julian) or 21 March
1584 (Gregorian), i.e. the 29th year of Ilaht era. The farman (order) was undated,
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but this date was cited by Abt al-Fadl in his Akbar Namah. Therefore, in the I1ah1
era the year begins strictly with the VE as in Iranian Calendar. The month-names
are Persian/Zoroastrian with the difference that the epithet of ll@hi is added. For
instance, Farwardin Mah-i I1ahi, Urdibihisht Mah-i I1ahi etc. Mah means month in
Persian. Alvi and Rahman (appendix VIII, p. 33) have tabulated these month-names
along with their corresponding zodiacal sign. Thus each month begins when the Sun
enters in the the corresponding sign. The number days in any month vary between 29
and 32 days, they are not fixed and can be determined by astronomical calculation.

Astronomical Writings

1. At Akbar’s court a manual (karana in Sanskrit) for astronomical/astrologi-
cal calculations was composed by Ramachandra, entitled Ramavinoda, with epoch
11 March 1590. A commentary on the same manual was written after 1602 by a
follower, Visvanatha.

2.The famous commander and Governor of Gujrat of Akbar’s administration,
‘Abdur Rahim Khan-i Khanan (1556-1622) is known to be himself a Sanskrit
scholar and writer. “He wrote a Khetakautuka on Tajika in verse at the close of
sixteenth century”. That is a tract on the “wonders of motion of heavenly bodies”
in the Islamic astrology or precisely speaking on the effect of different planets in
different houses in one’s horoscope. It is a very interesting mixture of Sanskritized
Persian astrological terminology.

3. As mentioned above, Sanskrit translation of Zij-i Ulugh Beg (ZUB) was
carried out by the order of emperor Akbar. The court astrologer-astronomer Mulla
Chand ibn Bahauddin wrote an commentary on ZUB, entitled Tashil Zij-i Ulugh
Begi. The unique copy of the manuscript is extant in Maharaja Mansing II City
Palace Library (Jaipur). Mulla Chand was also present by the order of Humaytn to
be present at the time of birth of his son Akbar, in order to observe the exact time
and to make his horoscope. One of the four horoscopes described by Abul Fadl in
his Akbar Nama is in fact by Mulla Chand.

I may add in passing that these four horoscopes of Akbar, viz. cast by Mulla
Chand, a Hindu court astrologer Jotik Rai, Fathullah Shirazi, and Ilyas Ardbili,
have been thoroughly discussed by Eva Orthmann recently, particularly “their ide-
ological contents and their association with the Din-i llahi of Akbar and... finally
the importance of astrology in Abul Fadl’s book and the cause of of its prominen-
ce”. Undoubtedly Prof. Orthmann’s recent papers on the importance of astrology
have opened a new vista in the study of Mughal history in India.

4. Tayyab Ibrahtm Dihlawi, a respected astronomer during Akbar’s reign
wrote a short tract: Risalah dar Tagwim, of which two manuscript copies are ex-
tant in Raza Library, Rampur. In this tract, the dates are according to Ilahi ca-
lendar. He also translated a Sanskrit manual withe title: Muntakhab Ratan Mala,
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which he dedicated to ‘Abdur Rahim Khan-i Khanan. Its manuscript copy is also
extant in Raza Library, Rampur.

5. ‘Abdul Majid bin Muhammad Qutbuddin Munajjim Akbarshi wrote
a tract: Risalah dar Hay’at, during Akbar’s reign. One manuscript is extant in
Rampur, and 3 in Pakistan.

Practical Astronomy or Observations

Abul Fadl has reported in his Akbar Namah sighting of a number of comets of
AD 1264, 1400, 1433, which were however seen outside India. I mention here his
account of the comet of 1577 seen in the Indian cities of Agra, Delhi and Lahore
and which was also reported by ‘Arif Qandhar and Badayiin in their “Histories of
Akbar’s reign”. The exact date of the appearance of the comet was Nov. 7, 1577.
It disappeared on Jan. 1, 1578. It was characterized by its long tail and brilliance.

Abul Fadl reported only one solar eclipse, occurring on Akbar’s 35th regnal year
(Ilaht), which corresponds to AD 1590, precisely speaking on Tuesday July 31, 1590
(Gregorian)/ Ramadan 29, AH 998. Strangely enough, although 39 solar eclipses were
visible in India during Akbar’s reign, none except the above-mentioned was reported
by Abul Fadl ef al. In any case, Abul Fadl had a keen interest in astronomy. For instan-
ce, in his A’in-i Akbari (Vol. III), he presents a summary of known world “Calendars
(Tagawim) and Zijes”, in which a short account 19 calendars (7Tawarikh) and a list of
86 Zijes known to him is given. For want of time, we can not go into details.

4. Nuruddin Jahangir (reign 1605-1627)

Emperor Jahangir was himself a keen observer of natural history. However,
he was also interested in natural phenomena. His observations are presented in his
Memoirs (Tuzak-i Jahangirt).

1. Jahangir reported at length the comet of 1618, which was also reported
by his chronicler Mu‘tamid Khan (d.1639). It was first observed on 26 Oct. 1618,
looked like a spear, “ thin at the two ends and curves in the middle like a sickle”.
After 16 nights it lost its tail and possessed the luminous head.” As a matter of
fact, three comets appeared in 1618: (i) Aug.25-Sept.25, (ii) Nov.11-Dec.9, and
(ii1) Nov.25-Jan.22, 1619. Jahangir’s observation falls in the category C-1618 (ii),
for which there exist Chinese, Korean and Philippine reports also. The European
keen interest in this comet is indicated by the writing of 28 monographs, which set
includes a short monograph by Kepler himself.

2. Jahangir has reported two solar eclipses, namely one occurring to on 5
December, 1610 (Julian), corresponding to his fifth regnal year, and another one
occurring on 19 March 1615 (Julian). According to Schram’s tables each of these
entries coincides with an annular solar eclipse. Note that Jahangir gave dates in
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I1ahi calendar and the timing of the ingress and egress of the eclipses in gharis, the
Indian unit of time.

3. Emperor Jahangir in his Memoirs, reported a total lunar eclipse occurring
on Saturday 13th Shawwal, AH 1018, corresponding to December 29, AD1609
(Julian)/ January 8, 1610 (Gregorian). The Emperor also recorded the beginning
of the eclipse as 4 gharis (1" 36™) after dusk and its duration as 5 gharis (2"). This
duration does not agree with another report of the same eclipse by ‘Abdul Hamid
Lahor, who in his Padshahnama (History of Emperor Shah Jahan) gives the du-
ration as 1h 52 m.

4. The last observation of Jahangir concerns a meteorite. He wrote in his
Memoirs an account of a meteorite fall in Jalandhar (Punjab), on Rab1* I, AH
1030/ April 19, AD1621. The stone was about 2 kg. It was a stony iron or sidero-
lite. Later a sword and a dagger was made out of that meteorite.

Interest in Astrolabe and Astrology

I have already mentioned that Shah ‘Abbas I sent a gift to Jahangir on his
request, viz. the original astrolabe of Sultan Ulugh Beg, and the Shah of Iran kept
for himself only its copy! Another noteworthy gift by the Shah was a large ruby
inscribed with the name of Ulugh Beg, and which was presented to the then prince
Khurram (later Shahjahan) by the Iranian ambassador in about 1620-21. Recently
S.R. Sarma (Aligarh/Diisseldorf) found a bilingual astrolabe with Persian and
Sanskrit legends by a Brahman apprentice, named ‘Pandit’, who was an employee
of a Muslim astrolabe maker at Jahangir’s court. This is a very interesting astrola-
be made in the 11th regnal year of Jahangir (AD 1616—1617). It is is extant at the
Sampuranand Sanskrit University in Benaras (modern Varanasi).

Jahangir visited Ujjain in 1617; where he was told about the observatory of
Raja Bikarmajit, about which Babur mentioned also in his Memoirs. Note that me-
ridian of Ancient India passed through Ujjain (in Arabic Arin), which was actually
the Greenwich of India.

According to recent works, there is evidence that astrology gained momen-
tum during Jahangir’s rule. He was proud of his birth under the conjunction of
Mercury, Jupiter and Venus in the sign of Scorpio. “He had coins struck showing
the signs of Zodiac along with the date of issue and the titles of Emperor. These
gold mohurs were distributed from 1020-1030 AH.”

Finally it may be added that Jahangir was undoubtedly a learned man. His te-
acher had been Abul Fayd Faydi, the brother of Abul Fadl ‘Allami. Jahangir knew
many languages, was a poet, patronized historians, lexicographer and predomi-
nantly artists, since his main interest lay in fine arts, ornithology and zoology, as
apparent from numerous entries in his Memoirs. However to my knowledge today,
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no work on sciences written during this period has come to light to-date.

Fig. 1. Jahangir (1605-1628 AD), Zodiac Silver Rupee, 11.36g, Cancer, Ahmadabad
Mint, AH 1027/13the regnal year.

A crab emerging from the sun, stars visible on the body of the crab with
the regnal year at bottom, rev. Zar Ahmedabad ra dad zewar, Shah Jahangir
Shahenshah Akbar with the date in Hijri. A classic Mughal rarity. Jahangir struck
five zodiacal signs in Silver from the Ahmedabad mint apart from a few from other
mints. A detail explanation of this event has been given in the Tuzuk-e Jahangiri
by the Emperor himself.” - From Online Catalogue.

[Note by the moderator Abhay, Reference:http://www.worldofcoins.eu/fo-
rum/index.php?topic=14292.0] This beautiful rupee was listed for Auction at New
Delhi on 24th March, 2012.

5. Abul Muzaffar Shahabuddin Muhammad Shahjahan (1627/28
~1658)

Emperor Shahjahan is evidently very famous for the mausoleum of his wife
Mumtaz Mahal at Agra, known as Taj Mahal. Besides that he is also known as
Sahib-i Qiran-i Thant (Second Lord of the Conjunction), which refers to the con-
junction of Jupiter and Venus. His court astronomer was Faridiiddin Munahjjim,
who joined him just about Emperor’s coronation in 1627. Besides Faridiiddin,
another notable natural philosopher, Mullah Mahmtud JawnpiirT, famous for his
treatise: Shams-i Bazigha, flourished also during Shahjahan’s reign.

Fariduddin Munajjim Dihlawi (d. 1629)

Fariduddin bin Hafiz Ibrahim Dihlawi was born in a famous learned family.
His elder brother Tayyab Ibrahim Dihlawi had been an astronomer and also ast-
rolabe maker. Fariduddin attended the famous madrasa of Shah Nizam of Narnol.
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Later he became a disciple of Fathullah Shirazi in mathematical sciences and re-
nowned himself as an expert of astronomy (Hay’at) and astrology (Nujiim), so
much so that he was commissioned to cast horoscope of the son of Sultan Ibrahim
‘Adil Shah, born in AD 1613. It is extant in Berlin (MS. 83/4). ‘Adil Shah 11
ruled Bijaptr (1580-1627). The historian Farishtah dedicated his famous History
of India to the Sultan, hence its title: Gulshan-i Ibrahimi.

Fariduddin started his career in the service of Emperor Akbar’s Governor,
‘Abdur Rahim Khan-i Khanan up to AD1615. His three well known writings are
as follows.

1. Sirajul Istikhraj, a short manual for astronomical calculation, dedicated to
his patron Khan-i Khanan. He wrote it in 1597-98. Three manuscripts are extant in
Indian libraries (2 in Hyderbad, 1 in Aligarh), 1 each in National Museum Karachi
(Pakistan), British (formerly in India Office) Library (London), and St. Petersburg
(formerly Leningrad) Library.

2. Zij-i Rahimi, compiled in in 1615/1617, and dedicated again to Khan-i
Khanan. A unique copy of this Zij is extant in the Library of Astan-i Quds Radaw1
(Mashhad).

3. Zij-i Shahjahani dedicated to Emperor Shahjahan was compiled about in
1629, when he joined his court. It was written in collaboration with his elder brot-
her Tayyab Dihlawi and under the supervision of Emperor’s grand Vizier, Asaf
Khan. It is one of the most important Zij of Mughal India. Out of its 14 manuscripts
in world libraries, 5 mss. are extant on the erstwhile Indian subcontinent. They are
in the manuscripts libraries in Lahore, Hyderabad, Rampur, and Jaipur (acquired
by Raja Jai Singh in 1725). To note is that on the advice of Asaf Khan, Shahjahan
ordered that the Persian text of this Zij should be translated into Sanskrit. The
order was carried out in 1630 by Nityananda, the Brahman Court astronomer of
Shahjahan. Four copies of this text are extant in the royal library in Jaipur.

In passing, I may add that the philosopher and expert of physical scien-
ce, Mulla Mahmiid Jawnpiirm wished to establish an astronomical observatory.
He went to Delhi and convinced the emperor of the importance of his project.
However, he did not succeed but for the intrigues of ministers.

6. Conclusion

I wished I had time to present here a comparative study of Indian and Turkish
scientific scenario during the sixteenth—seventeenth centuries. However, it is suf-
ficient to add that the court administration and culture were somewhat different in
the two countries. Mughal emperors did not exercise any force or pressure on the
madrasa education system generally. Learned scholars teaching in madrasa and
those attached to the courts were working independently and some time almost
without any interaction. This was presumably not the case in Ottoman’s empi-
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re. The Sultans were in proximity with the well developed neighboring Islamic
Countries and by the end of eighteenth and nineteenth centuries also with West
European countries, whose influence and interaction could not be overlooked. The
result was that the Turkish educational system felt the pressure of development
and was forced to change gradually. This compulsion was completely absent in
Medieval India and the educational system became stagnant and obsolete. Despite
these remarks, I hope that more detailed comparative studies are required in order
to understand the complex scenario of the Indian and Turkish societies.

Acknowledgment

I am extremely indebted to Prof. Melek Dosay Gokdogan (Ankara) and Prof.
Y. Unat (Kastamonu) for inviting me to the Aydin Sayili Centenary Symposium,
and especially for a generous support and very friendly care. I mention here my
sincere appreciation for the patience with which Prof. Gokdogan has tolerated
my very late submission of this contribution. Thanks are also due to Prof. Eva
Orthmann (Bonn) to give me her valuable time and for putting at my disposal
copies of her significant work.

BIBLIOGRAPHY

Abu’l Fadl ‘Allami (1927-1949). 4’in-i Akbari, translated into English by H. Blochmann,
and H.S. Jarret, in 3 volumes, second edition. Reprint, Calcutta, Delhi (2001). Persian
text lithographed, Naval Kishore, Lucknow, 1881.

Abu’l Fadl ‘Allami ( 1872). Akbar Namah, edited by Maulavi Ahmad ‘Al1, Asiatic Society
of Bengal, Calcutta, Vol. 1. Another edition was published by Nawal Kishore Press,
Lucknow, year not known.

‘All Ra’ts Sayyidi (1899). The Travels and Adventures of the Turkish Admiral Sidi Ali Reis
in India, Afghanistan, Central Asia and Persia during the Years 1553—1556, edited
and translated by Armin Vambéry, London, Luzac. The German translation has been
done recently by H. Achmed Schmiede (2007). I refer it as Ra’1s/Vambéry.

Alvi, M. A. and Rahman, A. (1968). Jahangir: The Naturalist. National Institute of Sciences
of India (presently, Indian National Science Academy), New Delhi.

Alvi, M. A. and Rahman, A. (2011). Fathullah Shirazi: A Sixteenth Century Indian
Scientist, New Delhi. Indian National Science Academy. Monograph Series No. 2.
Second print, st print in 1968.

Ansari, S. M. Razaullah (1985). “A supplementary Note on Jawahar al-*Ultim Humaytini”,
Studies in History of Medicine and Science (New Delhi). Vol. IX, No. 1-2, pp. 65-66.

Ansari, S. M. Razaullah (1995). “ On the Transmission of Arabic—Islamic Astronomy to
Medieval India”, Archives Internationales d’Histoire des Sciences,45, No. 135, pp.
273-297.

Ansari, S. M. Razaullah (2002). “Practical Astronomy in Indo—Persian Sources”, Indian J.
of History of Science, Vol. 37, No. 3, pp. 255-265.

Dort Oge—YzZ 3-Say 6-Ekim 2014



yVAVA
20 dGrLEgE

Ansari, S.M.R. (2011).”A Survey of Arabic-Persian Sources on the Astrolabe Extant in
India and on the Indian Astrolabe-Makers”, in Nakamura, T., Orchiston, W., Soma,
M., and Strom, R. (eds.), 2011. Mapping the Oriental Sky. Proceedings of the Seventh
International Conference on Oriental Astronomy (held on Sept.6-10, 2010), Tokyo.
National Astronomical Observatory of Japan, pp. 99-108.

Ansari, S. M. Razaullah (2014). “A Survey of Calendars of Islamic Countries and Medieval
India”, Proceedings of the International Seminar on Indo-Portuguese History—XIV,
held on 11-13 February 2013 in New Delhi. Edited by Pius Malekandathil, Lotika
Varadarajan and Amar Farooqui, Ratna Sagar Pvt. Ltd. New Delhi, forthcoming.

Ansari, S. M. Razaullah (2014). “The Compilation of Zijes in India”, (in Persian). To be pub-
lished in The Encyclopaedia of Persian Language and Literature in the Subcontinent.
Editor, Muhammad Raza Nasiri. The Academy of Persian Language and Literature,
Tehran, Vol. III (forthcoming). Revised text to be submitted shortly to Ind. J. History
of Science, New Delhi.

Ansari, Shaukat N. (2000-2001). “Alaga’-i Humaytun bih ‘Ilm-i Hay’at wa Nujum wa
Ikhtra‘tish” (Interest of Humaytn in the Science of Astronomy and Astrology and his
Innovations), in Persian, Qand-i Parsi (New Delhi), No. 14, pp. 255-264.

Asghar, Aftab (1980). “A Short Account of Calendars and Zijes”, Excerpts from A’in-i
Akbart, in Mujallah’-i Tahqiq, Vol. 3, No. 1, Special Issue of 1500th Hijri, Punjab
University (Lahore), pp. 95-112.

Badaytini, ‘Abdul Qadir (1615). Muntakhab-ut-Tawarikh, translated from Persian into
English by George S.A. Ranking, in three volumes. For Humayiin, see Vol. I, pp. 559
ff. Published by Academica Asiatica, Patna 1973. Hereafter I refer it as Badayuni/
Ranking. The translator has wrongly spelled the author’s name as Badaoni. Actually
Badaytn is the native city of ‘Abdul Qadir.

(van) Dalen, Benno, see Van Dalen, Benno.

EI(3): Encyclopaedia of Islam Three (2013). Edited by Gudrun Kramer, Denis Matringe,
John Nawas, Everett Rowson. Brill Online.

Farishtah, Muhammad Qasim Hindd Shah (1609). Gulzar-i Ibrahimi, Tarikh-i Farishtah,
translated from Persian into English by John Briggs, in four volumes. st edition
London 1829, reprinted Calcutta 1966, hereafter referred as Farishtah/Briggs. For
Humaytin see Vol. I, p. 44 ff.

Gulbadan Bégam (1583). Humayin Namah (“The History of Humaytin”). Translated into
English with introduction, notes, illustrations and reproduction of Persian text of
the manuscript of BM (London) by Annette S. Beveridge. st time published from
London, reprinted by Idarah Adabiyat-i Dilli, Delhi 1972.

Hadi, Nabi (1985). “Jawahar al-‘Ulim Humaytni”, Studies in History of Medicine and
Science (New Delhi). Vol. IX, No. 1-2, pp. 57-64.

Khan, Mohammad A.R. (1935). “A Forgotten Indian Meteorite”, Nature, Vol. 135, No.
3401, January 5, p. 39.

Khan, Mohammad A. R. (1946). “Muslim Contribution to Meteoric Astronomy”, Islamic
Culture, Vol. 20, pp. 353-361.

Dort Oge—Yzl 3-Say1 6-Ekim 2014



Astronomical Activity In Medieval India In Sixteenth—Seventeenth Centuries 21

Krynicki, Annie Krieger (2005). Captive Princes Zebunissa: The Daughter of Emperor
Aurangzeb, translated from French by Enjum Hamid. Karachi, Oxford University
Press.

Jahangir (1863-64). Tuzuk-i Jahangirt (Memoirs of Jahangir), Persian Text edited by Syud
Ahmad Khan, Ghazipur and Aligarh, English translation by A. Rogers and edited by
H. Beveridge, recent reprint in 2 volumes, Delhi, 1968, esp. Vol. 1.

Khwandamir, Ghiyathuddin (1531). Qaniin-i Humayini or Humayin Nama. Persian text
edited by Hidayat Hosain, 1940, Bibliotheca Indica No. 260, Calcutta, Royal Asiatic
Society. Translated into English by Baini Prashad, entitled, Qaniin-i Humayiini of
Khwandamir, 4 Work on the Rules and Ordinances established by the Emperor
Humayiin and on Some Buildings erected by his Order. Calcutta, 1940.

Monzavi, Ahmad (1983). 4 Comprehensive Catalogue of Persian Manuscripts in Pakistan,
Vol. 1, Islamabad (Pakistan).

Nadwi, S. Sulaiman (1966). On a Celestial-Instrument Maker of Lahore, in Magdldt-i
Sulaiman, Ed. S. Shabahuddin ‘Abdurrahman, Azamgarh, Vol.1, No.7, pp. 258-271,
in Urdu. On Humaytin, see pp. 260-266. The original article was published in Urdu
in the journal Ma‘arif (Azamgarh), August, 1933.

Orthmann, Eva (2005). “Circular Motions: Private Pleasure and Public Prognostication
in the Nativities of the Mughal Emperor Akbar”, in Giinther Oestmann, H. Darrel
Rutkin and Kocku von Stuckrad (Eds.): Horoscopes and Public Spheres: Essays
on the History of Astrology, Berlin & New York, S. 101-14. [Series: Religion and
Society, edited by G. Benavides and K.von Stuckrad, Vol. 42].

Orthmann, Eva (2008). “Sonne, Mond und Sterne, Kosmologie und Astrologie in der
Inszenierung von Herrschaft unter Humaytin”, in, L. Korn, E. Orthmann, F. Schwarz
(Hrsg), Die Grenzen der Welt, Arabica et Iranica ad honorem Heinz Gaube, pp. 297—
306, Reichert Verlag, Wiebaden (Germany).

Orthmann, Eva (2011). “ Court Culture and Cosmology in the Mughal Empire. Humayiin
and the Foundations of the Din-i Ilaht *“, in Court Cultures in the Muslim World,
Seventh to Nineteenth Centuries, edited by Albrecht Fuess and Jan—Peter Hartung,
London, Routledge, pp. 202-220.

Pingree, David (1981). Jyotihsastra, Astral and Mathematical Literature, Vol. 6, fasc. 4
of the Series, A History of Indian Literature, Ed. Jan Gonda, Otto Harrassowitz,
Wiesbaden, Germany.

Rampur (1996). Catalogue of Persian Manuscripts of the Raza Library, Vol.1. Published by
W. H. Siddiqui. Rampur (India).

Riazul Islam (1970). Indo-Persian Relations: A Study of the Political and Diplomatic
Relations between the Mughul Empire and Iran, published by Iran Cultural
Foundation (Tehran), printed at Lahore.

Rosenfeld, Boris A. and Ihsanoglu, Ekmeleddin (2003). Mathematicians, Astronomers,
and Other Scholars of Islamic Civilization and their Works (7th—19th c.). Istanbul.
Research Centre for Islamic History Art and Culture (IRCICA), 833 pages.

Dort Oge—YzZ 3-Say 6-Ekim 2014



yVAVA
22 dGrLEgE

Sarma, S. R. (1994). “The Lahore Family of Astrolabists and their Ouvrage”, Studies in
History of Medicine & Science (New Delhi), Vol. XIII, No.2, New Series, pp. 205
—224.

Sarma, S. R. (2008). The Archaic and the Exotic: Studies in the History of irishtahindian
Astronomical Instruments. New Delhi, Manohar Publisher.

Sarma, S.R. (2011). “A Bilingual Astrolabe from the Court of Jahangir”, Indian Historical
Quarterly, Vol. 38, No.1, pp. 77-177.

Storey, C. A. (1972). Persian Literature, A Bio-bibliographical Survey, Second revised edi-
tion in 2 Vols., see particularly Vol. II, partl. st printed in 1958, reprinted London,
Luzac & Co.

Van Dalen, Benno (2007). “A New Survey of Islamic Astronomical Handbooks, with
Description of more than 200 Arabic and Persian Zijes”. Preliminary Draft. To be
published in the Proceedings of the American Philosophical Society. Philadelphia.

Dort Oge—Yzl 3-Say1 6-Ekim 2014



