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1. Introduction

Mu’ayyad Dīn ‘Urḍī (ca. 1200-ca. 1266) is known to have been summoned in the 

1250s by Naṣīr al-Dīn al-Ṭūsī (1201-1274) from Damascus to Marāgha and have coop-

erated with scholars at the Marāgha observatory.1 Before coming to Marāgha, he wrote 

in Damascus Kitāb al-hay’a, where he criticized Ptolemy’s works and proposed new 

planetary models. Since he was working at the Marāgha observatory, it is reasonable 

to think that his reformation of Ptolemaic planetary models presented in his Kitab al-

hay’a had some influence on the Marāgha scholars. Saliba shows that Quṭb Dīn Shīrāzī 

(1236-1311) adopted the main part of ‘Urḍī’s new planetary models in his hay’a works, 

though he did not denote the name of ‘Urḍī.2 Scholars at the Marāgha observatory ex-

cept for Shīrāzī, however, did not remark ‘Urḍī’s new models, so it is difficult for us to 

notice their scholarly interaction with ‘Urḍī and show how they accepted or rejected 

‘Urḍī’s innovation.

Here, we must remark that ‘Urḍī reformed, not only Ptolemaic planetary models, 

but also Ptolemy’s planetary order in the Kitāb al-hay’a, where he recalculated the 

distances of the planets from the Earth and concluded that Venus should be above the 

Sun.3 As I will elucidate later, Shīrāzī concluded in his hay’a works that the planetary 

order offered by ‘Urḍī was the correct one, although he did not mention the name of 

‘Urḍī. Shīrāzī’s acceptance of ‘Urḍī’s new planetary order reminds us of a possibil-

ity that how his new planetary order caused discussions among them might reveal his 

actual impact on them. In this article, I will detect the Marāgha associates’ opinions 
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concerning the planetary order from their works, and show how they responded ‘Urḍī’s 

impact on the reformation of Ptolemaic astronomy, and finally, I will elucidate Shīrāzī’s 

way of incorporating ‘Urḍī’s achievement into the hay’a tradition standardized by 

Ṭūsī’s Tadhkira fī ‘ilm al‐hay’.

2. Abharī’s astronomical works 

Tehran, Majlis shura Library MS 6195 (= MS B) contains an astronomical work 

entitled Book of the Summary and Abridgment of the Almagest (Kitāb talkhīṣ al-majisṭī 

wa-tahdhīb-hu; henceforth the Talkhīṣ) in 155 folios. As far as we know, the Talkhīṣ is 

transmitted at least by two other manuscripts, that is, Tehran, Milli Library MS 20371 

and Istanbul, Ayasofya MS 2583m.4 Unfortunately, the information of who was the 

author is missing in all the three manuscripts, but, as María José Parra Pérez rightly 

identifies,5 its author was almost undoubtedly Athīr al‐Dīn al‐Abharī (d. 1262 or 1265).

Abharī was especially known as an author of philosophical works,  but he wrote 

quite a few works on mathematics and astronomy,6 and his name was registered in the 

list of the Marāgha associates.7 He was also known as a famous teacher of philosophy, 

having many disciples, one of whom was Najm al-Dīn ‘Alī ibn ‘Umar al-Qazwīnī al-

Kātibī (d. 1277), the author of Ḥikmat al-‘ayn,8 whose name was also contained in the 

list of the Marāgha associate.9 We must note that the name of Kātibī was mentioned in 

the introduction of the Talkhīṣ, whose beginning is as follows:10

[Q1] Since I have been associated with the most notable and closest one of 

my companions with my kindness towards him for a while, that is, ‘Alī ibn 

‘Umar ibn ‘Alī al-Qazwīnī –may God give him success because of the for-

tunes–, who is like a child of mine, studying exact sciences and philosophical 

canons, and he has prepared for leading his study to the investigation of the 

art of the Almagest, then I want to write for him a summary of books by the 
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Ancients covering the secrets of it [= the art of the Almagest] in more plain 

description and arrangement. Thus, I composed this book containing parts of 

this art as well as its preparatory topics necessary for it besides the principles 

of the Element (MS B, f. 2b).

  

This introduction shows that Abharī aims to summarize the Almagest for Kātibī.

Here, we must note that in Book 10, Section 1 “How to divide the heaven into 

orbs”, he explains the planetary order with recourse to occultations and parallaxes, as 

follows:

[Q2] Since the Moon occults Mercury and Mercury occults Venus, it is known 

that Mercury’s orb is above the Moon’s orb and under Venus’s orb. And it is 

found that the Sun’s parallax is smaller than Venus’ parallax, while it is not 

found that Mars has any parallax, so it is known that the Sun’s orb is above 

Venus’s orb and under Mars’ orb. And it is found that Mars occults Jupiter, 

and Jupiter occults Saturn, which occults the fixed stars, so it is known that 

Jupiter’s orb is above Mars’ orb and under Saturn’s orb and Saturn’s orb is 

under the orb of the fixed stars (MS B, f. 114a).11
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Besides the Talkhīṣ, we find another astronomical work composed by Abharī con-

taining a discussion of the planetary order extant in Istanbul, Carullah MS 1499 (= MS 

C), ff. 11b-81a without title and introduction. Its front page (f. 11a) has a note added by 

the copyist as a kind of its title: “that is followed by what the master Athīr al-Dīn al-

Mufaḍḍal ibn ‘Umar al-Abharī summarizes (ikhtaṣara) concerning ‘ilm al-hay’a from 

Kūshyār’s hay’a and Ibn Aflaḥ al-Ishbīlī’s hay’a” (henceforth, I will call this work as 

the Ikhtaṣara), suggesting that this work is on ‘ilm al-hay’a with recourse to Kūshyār 

ibn Labbān’s (fl. the early eleventh-century C.E) zīj as well as Jābir ibn Aflaḥ’s (fl. The 

twelfth-century C.E) Iṣlāḥ al-majisṭī. Remarkably, the Ikhtaṣara ends with the explana-

tion about the planetary order, as follows:

[Q3]

Since the Moon occults the rest of the planets, it is known that its orb is under 

all orbs. Likewise, Mercury occults Venus, and Venus occults Mars, and Mars 

occults Jupiter, and Jupiter occults Saturn, and Saturn occults the fixed stars, 

so their orbs are places according to this order. As for the Sun, it is known that 

its orb is above the Moon’s orb; however, its place in relation to the rest of the 

orbs is not certain (MS C, f. 88a).12

  

Interestingly, an astronomical section of the Ḥikmat al-‘ayn written by Kātibī, a 

student of Abharī, contains a discussion about the planetary order.
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3. Kātibī’s attitude towards the planetary order

The Ḥikmat al-‘ayn consists of two parts: Part 1 on metaphysics, and Part 2 on 

natural philosophy, whose Section 3 is on the orbs. In this section, Kātibī first eluci-

dates the characteristics of the simple body, the compound body, linear motion, and 

circular motion, and then he presents the planetary motion. At the end of this section, 

he explains the planetary order, as follows:

[Q4]

Since the Moon occults Mercury, Mercury [occults] Venus, Mars [occults] 

Jupiter, and Jupiter [occults] Saturn, and Saturn [occults] the fixed stars, it is 

known that the orb of the occulting [planet] is under the orb of the occulted 

[planet]. Since it is found that in some conjunctions with the Sun, Venus is 

like a stain (shāma) on its [i.e., the Sun’s] face, not [on the face of] Mercury, it 

is known that the Sun’s orb is above Venus’s orb and under Mars’ orb. In this 

way, the Master said it. I notice, however, that some mathematicians deny that 

[order] and believe that Venus’ orb is above the Sun’s orb.13

This part illustrates that, after he presents the standard planetary order with recourse to 

occultations, he adds a witness by “the Master” on a Venus transit. Of course, the per-

son whom he calls the Master is Ibn Sīnā (ca. 980-1037), who reported a Venus transit 

in the Shifā’: “I say that I saw Venus as a spot (khāl) or a stain (shāma) on the Sun’s 

surface.”14 Kātibī’s keeping the specific wording “a stain (shāma)” illustrates his refer-

ence to the Shifā’.

Even more remarkably, Kātibī ends his note about the planetary order ([Q4]) with 

a comment on the existence of scholars who think the order of the planets differently: 

“I notice, however, that some mathematicians deny that [order] and believe that Venus’ 

orb is above the Sun’s orb”. Although he does not deny this new order explicitly, he 
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thinks that a Venus transit is strong evidence rejecting it. His remark shows that in his 

days, this new order becomes an important thesis, so he should mention it. In fact, this 

order is the one proposed by ‘Urḍī, a colleague of his in the Marāgha observatory.

4. ‘Urḍī’s new thesis on the planetary order and his impact on the Marāgha asso-

ciates

As mentioned beforehand, ‘Urḍī declared a new planetary order in his Kitāb al-

hay’a, where recalculating the distances of the planets from the Earth, he concluded 

that Venus’ orb should be above the Sun’s orb. Thus, the fact that Kātibī mentioned this 

discovery even in this short section makes it clear that ‘Urḍī’s argument gave a great 

impact to scholars affiliated with the Marāgha observatory.

On the other hand, we notice that the teacher Abharī did not mention Urḍī’s new 

order in the Talkhīṣ and the Ikhtaṣara. In the Talkhīṣ ([Q2]), he explained the standard 

order, i.e., Moon-Mercury-Venus and Mars-Jupiter-Saturn, with recourse to occulta-

tions, and as to the order of Venus-the Sun-Mars, he proved the correctness of this 

order by utilizing their parallaxes (“the Sun’s parallax is smaller than Venus’ parallax, 

while it is not found that Mars has any parallax”). In the Ikhtaṣara ([Q3]), however, he 

only utilized occultations without mentioning parallaxes, and did not give an opinion 

about the Sun’s place, just noting “however, its [= the Sun’s] place in relation to the 

rest of the orbs is not certain”. Then, we have a question: Why did his confidence in the 

parallaxes disappear in the Ikhtaṣara? One of the possible reasons is that he recognized 

Jābir ibn Aflaḥ’s argument on the place of Venus and Mercury.

Jābir ibn Aflaḥ, a scholar active in 12th century Andalusia, was the author of the 

Iṣlāḥ al-majisṭī (henceforth, the Iṣlāḥ), where he pointed out several defects of the 

Almagest. His most severe attack was on the places of Venus and Mercury.15 In this 

critique, he complained about Ptolemy’s baseless argument about their places, so he 

calculated the parallaxes of Venus and Mercury, and found that both have smaller par-
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allaxes than the Sun. So, he concluded that their orbs should be above the Sun’s orb. 

Thus, if Abharī read the Iṣlāḥ, he should withdraw his argument about the order of 

Venus-the Sun-Mars based on their parallaxes.

Indeed, Andalusia was far from Marāgha, so the access to Jābir’s work might be 

restricted to scholars active around Marāgha like Abharī. The contents of the Talkhīṣ 

([Q2]) indicate that when Abharī composed it, the Iṣlāḥ was unavailable to him. The 

fact that, however, Quṭb Dīn Shīrāzī, a younger contemporary of Abharī and a disciple 

of Kātibī, wrote a commentary on the Iṣlāḥ,16 shows that it arrived among the Marāgha 

associates possibly at some point of Abharī’s lifetime. Its abrupt circulation among 

them after almost one hundred years-long silence on Jābir’s achievement in this region 

is significant. Why did they suddenly recognize the importance of the Iṣlāḥ? Here we 

can point out ‘Urḍī’s contact with them in Marāgha as an important factor agitating 

their interest in Jābir’s work; for ‘Urḍī’s Kitāb al-hay’a explicitly mentioned Jābir as 

an important predecessor criticizing the Almagest, so he might advocate the importance 

of the Iṣlāḥ among them.

The impact of ‘Urḍī’s new thesis on the planetary order accompanied with Jābir’s 

criticism on the standard order can be detected more explicitly in Kātibī’s short de-

scription in [Q4]: while he stopped using parallaxes in explaining the reason of the 

order of Venus-the Sun-Mars, he provided a witness of Venus transit from Ibn Sīnā to 

show the place of the Venus together with a mention to ‘Urḍī’s thesis. Kātibī’s defence 

of the standard order in [Q4] reflects his awareness of ‘Urḍī’s argument concerning the 

planetary order as well as Jābir’s, which indicates that Kātibī acknowledged Jābir’s 

criticism through ‘Urḍī.

The above analysis illustrates that the change of Abharī’s attitude towards the plan-

etary order from the Talkhīṣ to the Ikhtaṣara as well as the strategy of Kātibī’s defence 

of the standard order show the existence of vivid discussion concerning the place of the 

Sun among scholars around Marāgha, which occurred abruptly in their days probably 

at the time when ‘Urḍī contacted them. Thus, their opinions concerning the planetary 
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order in their works sometimes give criteria determining the order of their composition 

dates.

For example, we are now sure that Abharī composed the Talkhīṣ, and after he 

learned other arguments about the order of Venus-Mercury-the Sun from the Iṣlāḥ as 

well as the Kitāb al-hay’a, he wrote the Ikhtaṣara in which he added a comment about 

the uncertainty of the Sun’s place. As for the case of Kātibī, he certainly wrote the 

Ḥikmat al-‘ayn after he recognized ‘Urḍī’s new thesis at the time of ‘Urḍī’s arrival to 

Marāgha.

Moreover, since ‘Urḍī was invited to Marāgha by Ṭūsī, we can expect that ‘Urḍī’s 

new planetary order also gave some impact on Ṭūsī at some point. Thus, I will over-

view Ṭūsī’s opinions about the planetary order in his works.

First, in the Essential Understanding of the Configuration of the Orbs (Zubdat 

al-idrak fi hay’at al-aflak; henceforth, the Zubda), Ṭūsī explained the standard order 

with recourse to occultations and parallaxes just as Abharī did in the Talkhīṣ.17 Given 

that Ṭūsī and Abharī learned astronomy under the same teacher Kamāl Dīn ibn Yūnus 

(1156-1242),18 their using parallaxes for proving the order of Venus-the Sun-Mars may 

be influenced by Kamāl Dīn’s teaching. Next, in the Risālah-i Mu‘īniyya dar hay’a 

(henceforth, the Mu‘īniyya), Ṭūsī repeated almost the same argument as that in the 

Zubda.19

The above survey shows that ‘Urḍī’s argument, as well as Jābir’s, did not influ-

ence the Zubda and the Mu‘īniyya. But, in al-Tadhkira fi ‘ilm al-hay’a (henceforth, the 

Tadhkira), he drastically reshaped his arguments on the planetary order. 

First, in Book 2, Chapter 2 “On the Arrangement and Order of the Bodies”, he 

explained the standard planetary order only by using occultations without mentioning 

parallaxes,20 and in Book 4, Chapters 2-7, he calculated the distances and bodies of the 

planets afresh and proved the standard order.21 Ṭūsī’s refinement of the way of explain-

ing the standard order was most probably made for responding ‘Urḍī’s new calculation 

together with Jābir’s criticism. Thus, it is clear that Ṭūsī recognized ‘Urḍī’s thesis on 



Mu’ayyad al‐Dīn al‐‘Urḍī’s Impact 61

the planetary order when he composed the Tadhkira. Because the Mu‘īniyya is known 

to have been composed in 1235, we can conclude that Ṭūsī was acquainted with ‘Urḍī 

at some point between 1235 and 1250s. As for the case of the Zubda, since it has no 

clear indication of the date when he composed it, we have not been able to posit this 

work up until now in the timeline of his astronomical research, but the fact that the 

Zubda presented the standard explanation of the planetary order indicates that he wrote 

the Zubda before his acquaintance with ‘Urḍī. Therefore, we can now conclude that its 

composition date further preceded 1261, i.e., the year when he wrote (the first version 

of) the Tadhkira.

Here, we must note that, as I have mentioned beforehand, hay’a works written by 

Quṭb Din Shīrāzī, who was an eminent student of Ṭūsī, accepted ‘Urḍī’s new planetary 

order as the correct one. Next, I will overview Shīrāzī’s opinion about the planetary 

order and elucidate how he included ‘Urḍī’s argument in his hay’a works.

5. ‘Urḍī’s planetary order in Shīrāzī’s hay’a works

 

Beginning his career as a medical student, Shīrāzī met Ṭūsī in 1263 and studied 

with him philosophy and mathematical sciences in Marāgha,22 so that he became one of 

Ṭūsī’s most prominent students. After his study with Ṭūsī, he went to Anatolia, where 

he composed his first hay’a work entitled Nihāyat al‐idrāk fī dirāyat al‐aflāk (hence-

forth, the Nihāya) in 1281; then, while revising the Nihāya, he wrote a Persian hay’a 

work Ikhtiyārāt‐i Muẓaffarī (henceforth, the Ikhtiyārāt) in 1282; and finally, he com-

pleted al‐Tuḥfa al‐shāhiyya (henceforth, the Tuḥfa) in 1285.

In the Nihāya, Shīrāzī told in the introduction that he wrote it in the request of his 

patron named Muḥammad ibn ‘Umar al-Badakhshānī, who asked Shīrāzī “that I [= 

Shīrāzī] follow the linguistic style of the Tadhkira, which nothing before has surpassed 

and nothing after has overtaken, and that I incorporate it in the course of the exposition 

if it is clear, and expound upon it if something in it is obscure”,23 so the Nihāya follows 
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the structure and wording of the Tadhkira. To show the similarity between the Nihāya 

and the Tadhkira, I will present the table of contents of the Nihāya Book IV “On find-

ing the measurements of the distances and the bodies”, a volume containing discussions 

about the planetary order, together with the table of contents of the Tadhkira Book IV, 

as follows:24

The Nihāya

Book IV: On finding the measurements of the distances and the bodies.

Chapter 1: Introduction [= the Tadhkira 1[1]]

Chapter 2: On the measure of the Earth, [=the Tadhkira 1[2-5]] and on the 

knowledge of the height of the sphere of air

Chapter 3: On finding the distances of the Moon from the centre of the World [= 

the Tadhkira 2]

Chapter 4: On the sizes of the diameters of the Moon [= the Tadhkira 3]

Chapter 5: On the measure of the diameters of the Sun and the ratio of the 

sizes of the two luminaries and the Earth [= the Tadhkira 4]

Chapter 6: On the rest of the distances of the Sun and the distances and body 

[sizes] of the two lower planets [= the Tadhkira 5]

Chapter 7: On the distances of the upper planets and their body [sizes] [= the 

Tadhkira 6]

Chapter 8 On the distance of the fixed stars and their body [sizes] [= the Tadh-

kira 7]

Chapter 9: On what is taken against the Ancients and the Moderns together on 

the distances and the bodies 

Chapter 10: On the correct method of determining the distances and the bod-

ies
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The Tadhkira 

Book IV: On finding the measurements of the distances and the bodies.

Chapter 1: On the measure of the Earth

Chapter 2: On finding the distances of the Moon from the centre of the world

Chapter 3: On the sizes of the diameters of the Moon, the Sun and the shadow, 

and the distances of the Sun and the shadow from the Earth

Chapter 4: On the volumes of the two luminaries

Chapter 5: On the rest of the distances of the Sun and the distances and body 

[sizes] of the two lower planets

Chapter 6: On the distances of the upper planets and their body [sizes]

Chapter 7: On the distance of the fixed stars and their body [sizes] and a con-

cluding discussion regarding this section

This table shows that Shīrāzī adopted the Tadhkira’s structure in the Nihāya, even 

copying almost all the chapter headings. 

Moreover, we notice that Shīrāzī extensively copied the text of the Tadhkira in the 

body of his text. For example, the following are the beginning of the Nihāya Book IV 

Chapter 4 and the beginning of the Tadhkira Book IV Chapter 3:

The Nihāya Book IV, Chapter 4 (MS K, f. 139a)

Ptolemy observed two lunar eclipses during which the moon was at the epi-

cycle apex. During one of them, one-quarter of its diameter was eclipsed and, 

during the other, half of it. By calculation, its latitude during the first eclipse 

was 48 ½ minutes and, during the second, 40 2/3. Then, he took (fa-akhadha) 

the difference between them, namely 7+1/2+1/3 minutes, which is obviously a 

quarter of the diameter, because it [= the difference] is the difference between 

a quarter of it [= the diameter] and a half of it. He thus knew …
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The Tadhkira, Book IV, Chapter 3 [1] (Ragep, Naṣīr al-Dīn al-Ṭūsī’s Memoir 

on Astronomy, vol. 1, pp. 320-321)

Ptolemy observed two lunar eclipses during which the moon was at the epi-

cycle apex. During one of them, one-quarter of its diameter was eclipsed and, 

during the other, half of it. By calculation, its latitude during the first eclipse 

was 48 ½ minutes and, during the second, 40 2/3. He took (wa-akhadha) the 

difference between them, namely 7+1/2+1/3 minutes, which is obviously a 

quarter of the diameter. He thus knew …

 

The above comparison illustrates that Shīrāzī reproduced the Tadhkira’s text carefully, 

so that his thorough copying keeps the reading “Then, he took” (fa-akhadha) found in 

the Marāgha version (α) and MS M, which is different from the reading “He took” (wa-

akhadha) in the Baghdad version (β).25

From the Nihāya’s text quoted above, however, we notice that, while Shīrāzī cop-

ied the Tadhkira’s text faithfully, he inserted in the last part an explanation “because it 

[= the difference] is the difference between a quarter of it [= the diameter] and a half 

of it”. This shows that when he considered his reproduced text of the Tadhkira needed 

more explanation, he expanded it by adding his own words.

Remarkably, we find in the Nihāya Book IV that when Shīrāzī expanded Ṭūsī’s ex-

planation, he sometimes copied and pasted a text from Ṭūsī’s Taḥrīr al-majisṭī without 

notifying that he quoted it from the Taḥrīr al-majisṭī.26 For example, in the Tadhkira 

Book IV Chapter 3 [3],27 where Ṭūsī explained the distances between the centres of 

the Sun, the Earth, and the Moon by utilizing two shadow cones cast by the Sun, he 

presented a figure (called “pine-tree figure”) without elucidating geometrical settings; 

in the Nihāya Book IV Chapter 4, on the other hand, after citing the Tadhkira’s text, 

Shīrāzī quoted Ṭūsī’s geometrical explanation (without the name of his source) about 

the pine-tree figure in the Taḥrīr al-majisṭī where Ṭūsī offered an extra lemma. The fol-

lowing images that are taken from MS K (the Nihāya) and MS M (the Taḥrīr) show the 
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correspondence between the Nihāya’s extra geometrical explanation about the pine-tree 

figure (Figure 1) and the Taḥrīr al-majisṭī’s text (Figure 2), confirming Shīrāzī’s quot-

ing in the Nihāya a text from the Taḥrīr al-majisṭī.

Figure 1: MS K, f. 139b, the Nihāya Book IV Chapter 4 (the pine-tree figure)
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Figure 2: MS F, f. 26b

The above analysis illuminates Shīrāzī’s editorial strategy in composing the 

Nihāya: he first structured the Nihāya mainly by quoting the text of the Tadhkira, and 

then, when necessary, he expanded Ṭūsī’s explanation not only by inserting his own 

words but also by citing other works such as Ṭūsī’s Taḥrīr al-majisṭī, although he did 

not record the name of his sources. Here, we must note that, as Saliba shows,28 in the 

latter half of the Nihāya Book IV Chapter 2 “On the measure of the Earth, and on the 

knowledge of the height of the sphere of air” he extensively quoted ‘Urḍī’s explanation 

about how to determine the height of the atmosphere from the Kitāb al-hay’a, again 

without remarking his source. Since this topic was not discussed in the Tadhkira, this 
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example proves that, through his editorial work of the Nihāya, he aimed to update the 

Tadhkira’s contents to make them more comprehensive and accessible to students by 

supplying quite a few extra explanations.

What is remarkable about Shīrāzī’s supplements to the Tadhkira is that he also 

added information that seems not to contain a new aspect complementing the contents 

of the Tadhkira. For example, in almost all chapters of the Nihāya Book IV, he append-

ed after quoting Ṭūsī’s text Kūshyār ibn Labbān’s (fl. the early eleventh century C.E.) 

explanation taken from his zīj.

Kūshyār ibn Labbān, an eminent scholar in the Iranian region, wrote several works 

on mathematics (e.g., Principles of Hindu Reckoning), astronomy (e.g., Zīj al-Jāmiʿ), 

and astrology (e.g., Introduction to Astrology).29 His zīj contained a section on the dis-

tances and bodies of the planets, which also circulates as a separate work in several 

manuscripts.30 In the Nihāya, Shīrāzī quoted Kūshyār’s text several times after the text 

of the Tadhkira, sometimes with his criticism of its contents; note that he put the name 

“Kūshyār” at the first time when he cited it (MS K, f. 138b). His criticism confirms that 

he considered Ṭūsī’s explanation to be better than Kūshyār’s.

Even more remarkable is that Shīrāzī went beyond Ṭūsī in the Nihāya Book IV 

Chapter 9 “On what is taken against the Ancients and the Moderns together on the dis-

tances and the bodies” (MS K, 145a), where he criticized all existing opinions about 

the distances and bodies of the planets, so he concluded that Venus should be above the 

Sun. By comparing the text of the Nihāya and that of ‘Urḍī’s Kitāb al-hay’a, we realize 

that he composed this chapter by copying and pasting texts of ‘Urḍī’s Kitāb al-hay’a, 

with some modification but without the name of his source.

In fact, at the beginning of the Nihāya Book IV Chapter 9, Shīrāzī summarized 

‘Urḍī’s presentation of the farthest and nearest distances of each planet according to 

Ptolemy’s Almagest and Planetary Hypotheses, he reproduced ‘Urḍī’s criticism without 

mentioning the name of ‘Urḍī, as follows:31
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Nihāya Book IV Chapter 9 (MS K, 145b)

Also, he [= Ptolemy] and others made the farthest [distance] of the Moon be 

the nearest [distance] of Mercury, which is clearly wrong, because the two 

bodies of them [= the Moon and Mercury] have no sharing concerning the 

distance, since the Moon in its ascending does not reach the point which Mer-

cury in its descending reaches...

‘Urdi, Kitāb al-hay’a (Saliba, Kitāb al-hayʾah, p. 293)

 

As this example makes clear, he wrote this chapter mainly by copying and pasting 

‘Urḍī’s words. Moreover, the comparison between the Nihāya Book IV Chapter 10 (MS 

K, f. 146b) and Urḍī’s Kitab al-hay’a reminds us that, following his editorial way in 

Chapter 9, he made Chapter 10 “On the correct method of determining the distances 

and the bodies” by reproducing ‘Urḍī’s texts, where he presented ‘Urḍī’s calculation of 

the distances and bodies of the planets as the correct method, again without mentioning 

‘Urḍī’s name.

The overview of the Nihāya Book IV illustrates how Shīrāzī edited the Nihāya 

and how he accepted ‘Urḍī’s new planetary order: while Shīrāzī composed the Nihāya 

mainly by reproducing the text of the Tadhkira with explanatory materials when need-

ed, he added Kūshyār’s explanation as a popular alternative to Ṭūsī’s, but in concluding 

part, i.e., Chapters 9 and 10, he criticized Kūshyār’s calculation (the popular method) 

as well as Ṭūsī’s (the most updated method in his days) by utilizing ‘Urḍī’s text and 
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presented ‘Urḍī’s calculation as the correct one. Since he studied astronomy with Ṭūsī, 

Shīrāzī’s experience of learning the Tadhkira with Ṭūsī might reflect his way of ex-

panding the contents of the Tadhkira with the Taḥrīr al-majisṭī and Kūshyār’s zīj, as 

well as his focus on ‘Urḍī’s Kitāb al-hay’a. Remarkable is that although the Marāgha 

associates including Ṭūsī struggled with ‘Urḍī’s thesis and defended the standard plan-

etary order, Shīrāzī finally accepted ‘Urḍī’s order, opposing to his teacher Ṭūsī.32 

6. Conclusion

In this article, I first overviewed Abharī’s astronomical works, and the discussion 

about the planetary order in the works composed by Abharī and Kātibī led us to rec-

ognize in this topic ‘Urḍī’s impact to the Marāgha associate. Since anyone of Abharī’s 

contemporaries including Kātibī, Ṭūsī and Shīrāzī did not explicitly mention Urḍī’s 

name in their works, we have not been able to detect the impact of Urḍī’s achievement 

among them, but the analysis of the influence of his new thesis about Venus’ posi-

tion on them clarified ‘Urḍī’s enormous impact on contemporary scholars around the 

Marāgha.

Moreover, we realized that this impact can be used as a criterion determining the 

dates of the compositions of astronomical works. With recourse to this finding, now we 

can posit the Talkhīs preceding the Ikhtaṣara in Abharī’s astronomical career, and the 

Zubda preceding the Tadhkira in Ṭūsī’s timeline.

Remarkable is that Ṭūsī’s answer in the Tadhkira could not wipe out ‘Urḍī’s the-

sis on the planetary order. In fact, after learning the Tadhkira with Ṭūsī, Shīrāzī, an 

eminent student of him, accepted ‘Urḍī’s new order in his three hay’a works. Here, we 

must note that his experience of reading the Tadhkira with Ṭūsī might push him to ac-

cept ‘Urḍī’s planetary order.

In Marāgha, Ṭūsī organized a circle for the study of astronomical texts with his 

students including Shīrāzī. So, how Shīrāzī expanded and updated the contents of the 
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Tadhkira in the Nihāya might be connected to how Ṭūsī read with his students the Tad-

hkira in the circle: as Shīrāzī’s editorial work of the Nihāya illustrates, students in the 

circle might read the Tadhkira under the supervision of Ṭūsī with the aid of the Taḥrīr 

al-majisṭī, and they might study and discuss other astronomical texts such as Kūshyār’s 

zīj and Urḍī’s Kitāb al-hay’a with the knowledge of the Tadhkira; based on his read-

ing experience with Ṭūsī, Shīrāzī expanded and updated the contents of the Tadhkira 

in the Nihāya with recourse to various astronomical works including the Taḥrīr al-

majisṭī, Kitāb al-hay’a, and Kūshyār’s zīj. Thus, Shīrāzī’s skill of thoroughly reading 

astronomical works trained in Ṭūsī’s circle undoubtedly led him to go beyond Ṭūsī and 

accept ‘Urḍī’s thesis.
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