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For a finite simple group L of Lie type, d denotes the order of the group of “diagonal

automorphisms,” and P (L) is the least degree of a faithful permutation representation of

L, i.e. the least integer N such that L is isomorphic to a transitive subgroup of SN .

Table 1a. Simple classical groups of Lie type (taken from [1]).

L d |L| P (L)

PSLn(q)††, n ≥ 2 (n, q − 1)
1

d
q

n(n−1)
2

n∏
i=2

(qi − 1)
qn − 1

q − 1
‡

PSp2m(q),m ≥ 2, q ≥ 3 (2, q − 1)
1

d
qm

2
m∏
i=1

(q2i − 1)
q2m − 1

q − 1
‡

Sp2m(2)††,m ≥ 3 1 2m
2

m∏
i=1

(22i − 1) 2m−1(2m − 1)

PΩ2m+1(q),m ≥ 3, q odd,≥ 5 2
1

2
qm

2
m∏
i=1

(q2i − 1)
q2m − 1

q − 1

PΩ2m+1(3),m ≥ 3 2
1

2
3m

2
m∏
i=1

(32i − 1)
1

2
3m(3m − 1)

PΩ+
2m(q),m ≥ 4, q ≥ 3 (4, qm − 1)

1

d
qm(m−1)(qm − 1)

m−1∏
i=1

(q2i − 1)
(qm − 1)(qm−1 + 1)

q − 1

PΩ+
2m(2),m ≥ 4 (4, qm − 1)

1

d
qm(m−1)(qm − 1)

m−1∏
i=1

(q2i − 1)
(qm − 1)(qm−1 + 1)

q − 1

PΩ−2m(q),m ≥ 4 (4, qm + 1)
1

d
qm(m−1)(qm + 1)

m−1∏
i=1

(q2i − 1)
(qm + 1)(qm−1 − 1)

q − 1

PSU3(q)†† (3, q + 1)
1

d
q6

3∏
i=2

(qi − (−1)i) q3 + 1

PSU4(q) (4, q + 1)
1

d
q6

4∏
i=2

(qi − (−1)i) (q3 + 1)(q + 1)

PSUn(q), n ≥ 5, (n, q) 6= (6m, 2) (n, q + 1)
1

d
q

n(n−1)
2

n∏
i=2

(qi − (−1)i) (qn−(−1)n)(qn−1−(−1)n−1)
q2−1

‡

PSUn(2), 6|n (n, q + 1)
1

d
q

n(n−1)
2

n∏
i=2

(qi − (−1)i) 2n−1(2n−1)
3

††N.B. The groups PSL2(2), PSL2(3), PSU3(2), and Sp4(2) are not simple.
‡See footnote on next page.
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Table 1b. Simple exceptional groups of Lie type (taken from [2], [3], and [4]).

G2(q) 1 q6(q2 − 1)(q6 − 1) q6−1
q−1

‡

F4(q) 1 q24
∏

i=2,6,8,12

(qi − 1) (q12−1)(q4+1)
q−1

E6(q) (3, q − 1)
1

d
q36

∏
i=2,5,6,8,9,12

(qi − 1) (q9−1)(q8+q4+1)
q−1

E7(q) (2, q − 1)
1

d
q63

∏
i=2,6,8,10,12,14,18

(qi − 1) (q14−1)(q9+1)(q5+1)
q−1

E8(q) 1 q120
∏

i=2,8,12,14,18,20,24,30

(qi − 1) (q30−1)(q12+1)(q10+1)(q6+1)
q−1

2B2(q), q = 22m+1 1 q2(q2 + 1)(q − 1) q2 + 1

2G2(q), q = 32m+1 1 q3(q3 + 1)(q − 1) q3 + 1

2F 4(q), q = 22m+1 1 q12(q6 + 1)(q4 − 1)(q3 + 1)(q − 1) (q6 + 1)(q3 + 1)(q + 1)

3D4(q) 1 q12(q8 + q4 + 1)(q6 − 1)(q2 − 1) (q8 + q4 + 1)(q + 1)

2E6(q) (3, q + 1)
1

d
q36

∏
i=2,5,6,8,9,12

(qi − (−1)i) (q12−1)(q6−q3+1)(q4+1)
q−1

Table 2. Values of P (L) that deviate from the formulas above

(taken from [1], [2], and [4]).

L |L| P (L)

PSL2(5) 60 (∼= A5) 5

PSL2(7) 168 7

PSL2(3
3) 360 (∼= A6) 6

PSL2(11) 660 11

PSL4(2) 1
28! (∼= A8) 8

PSp4(3) 26 · 34 · 5 27

Sp4(2)′ 360 (∼= A6) 6

PSU3(5) 24 · 32 · 53 · 7 50

G2(3) 26 · 36 · 7 · 13 351

G2(2
2) 212 · 33 · 52 · 7 · 13 416

2F 4(2)′ 211 · 33 · 52 · 11 1600

‡There are 11 values of P (L) which deviate from those given in Table 1. Correct values are given in Table
2, as well as for Sp4(2)′ and 2F 4(2)′ (the Tits group), the only finite simple groups of Lie type not appearing
in Table 2.
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