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Let B ⊂ RN , N ≥ 3, be a unit ball. We study the positive radial
solution of the Neumann problem

(1)

{
ε2∆u− u+ up = 0 in B,

∂νu = 0 on ∂B,

where ε > 0 is a positive parameter and p > pS := (N + 2)/(N − 2).
This problem arises in stationary problems of the shadow system of

the Gierer-Meinhardt model and the Keller-Segel model with logarith-
mic sensitivity function.

We will obtain the global bifurcation diagram of this problem. In
particular, we show that there is a sequence {ε∗n}∞n=1 such that for each
εn, (1) has infinitely many positive radial solutions if pS < p < pJL.
Here,

pJL :=

1 +
4

N − 4− 2
√
N − 1

if N ≥ 11,

∞ if 2 ≤ N ≤ 10.
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