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This is partly jointed work with M. Golasiński. The following result is
obtained by using mainly the results of Mahowald, Mimura, Nomura, Oda,
Toda.

Theorem 0.1 The order of [ιn, α] for n ≡ i (mod 8) is given as follows
except as otherwise noted.
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α\i 0 1 2 3 4 5 6 7
η 2 2 2 0 2 2 2 0
η2 2 2 0 0 2 2 0 0

ν 8 2 4 2 8
2, 6= 2i − 3
0, = 2i − 3

4 0

ν2 2 2 2
2, 6= 2i − 5
0, = 2i − 5

0 0 2 0

σ 16 2 16 2 16 2 16
2, 7(16)
0, 15(16)

ησ 2 2 2 0 2 2
0, 6≡ 22(32) ≥ 54
2, ≡ 22(32) ≥ 54

0

ε 2 2 0 0 2 2
2, 6≡ 22(32) ≥ 54
0, ≡ 22(32) ≥ 54

0

ν̄ 2 2 2 0 2 2 2 0

η2σ 2
2, 6= 2i − 7
0, = 2i − 7

0 0 2
0, 6≡ 53(64)
2, ≡ 53(64)

≥ 117
0 0

ηε 2 0 0 0 2
0, 6≡ 53(64)
2, ≡ 53(64)

≥ 117
0 0

ν3 2
2, 6= 2i − 7
0, = 2i − 7

0 0 0 0 0 0

µ 2 2 2 0 2 2 2 0
ηµ 2 2 0 0 2 2 0 0

ζ 8 0 4
0, 6≡ 115(128)
2, ≡ 115(128)

≥ 243
8 0 4 0

σ2 2, 0(16) 0, 9(16) 2 0, 11(16) 2 2 0, 15(16)
κ 2 2 2 2 2 2 2 0
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α\i 0 1 2 3 4 5 6 7
ηκ 2 0 0 0 2 2 0 0

ρ 32 2 32 2 32 2 32
0, 6≡ 239(256)
2, ≡ 239(256)

≥ 495

ηρ 2 2 2 0 2 2
0, 6≡ 494(29)
2, ≡ 494(29)

≥ 1006
0

η∗ 2 2 2 0 2 2 0

η2ρ 2 2 0 0 2
0, 6≡ 1005(210)
2, ≡ 1005(210)

≥ 2029
0 0

ηη∗ 2 2 0 0 2 0 0
νκ 2 0 2 2 2 0 0 0
µ̄ 2 2 2 0 2 2 2 0
ηµ̄ 2 2 0 0 2 2 0 0
ν∗ 8 2 4 2 4or 8 4 0

ζ̄ 8 0 4
0, 6≡ 2027(211)
2, ≡ 2027(211)

≥ 4075
8 0 4 0

σ̄ 2 2 2 2 0 0
κ̄ 8 2 4or 8 2 4 2 4 0
σ3 0, 8(16) 0, 9(16) 2 0, 11(16) 0 0 2 0
ηκ̄ 2 2 2 0 2 2 0
η2κ̄ 2 0 0 2 0 0
νσ̄ 0 0 0 0
η∗σ 2 2 0 0 2 2 0,≡ 6(16) ≥ 22 0
νκ̄ 4 or 8 4 2 4 0, 2i − 3 4 0

ρ̄ 16 2 16 2 16 2 16
0, 6≡ 4071(212)
2, ≡ 4071(212)

≥ 9167
ηη∗σ 2 0 0 2 0 0

ηρ̄ 2 2 2 0 2 2
0, 6≡ 9166(213)
2, ≡ 9166(213)

≥ 18358
0

3



Acknowledgement. This paper is based on the talk given at the Interna-
tional Homotopy Theory Conference at Korea University in February 2005.
The author would like to thank professors M.H. Woo and K.Y. Lee for their
very generous hospitality during the conference.

The author was partially supported by Grant-in-Aid for Scientific Re-
search (No. 15540067 (c), (2)), Japan Society for the Promotion of Science.

References

[1] M. G. Barratt, J. D. S. Jones and M. Mahowald, The Kervaire invariant
and Hopf invariant, Lecture Note in Math., 1286 (1987), 135-173.

[2] S. Feder, S. Gitler and K. Y. Lam, Composition properties of projective
homotopy classes, Pacific J. Math. 68. no.1(1977).
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