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Abstract: On a geodesic sphere in a complex projective space, we have Sasakian magnetic

fields induced by the almost contact metric structure. In this paper, we investigate their magnetic

flows on the unit sphere subbundle of the bundle of the contact distribution over this geodesic

sphere, and show that they are smoothly conjugate to each other.
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1. Introduction. On each geodesic sphere

in a complex projective space, we have an almost

contact metric structure induced by complex struc-

ture on the ambient space. By use of the canonical

closed 2-form induced by this structure, we can

define magnetic fields on this geodesic sphere, which

are called Sasakian magnetic fields or contact

magnetic fields (cf. [3,6,7]). Just like geodesics give

the geodesic flow, we obtain magnetic flows on the

unit tangent bundle from trajectories of charged

particles under the influence of magnetic fields. In

this paper, we investigate the relationship between

two magnetic flows for a given geodesic sphere in a

complex projective space.

In his papers [1,2], the second author studied

trajectories for Kähler magnetic fields which are

induced by complex structure on a complex projec-

tive space CPn and on a complex hyperbolic space

CHn. He showed that magnetic flows on the unit

tangent bundle of CPn are smoothly conjugate to

each other, and that those on the unit tangent

bundle of CHn are classified into three conjugate

classes. Since some geodesic spheres in CPn are

manifolds which are so called Sasakian space forms,

manifolds having constant �-sectional curvatures,

it is natural to consider that we can find a

corresponding property on magnetic flows for these

manifolds.

Being different from trajectories for Kähler

magnetic fields, strengths acting on trajectories for

Sasakian magnetic fields depend on trajectories.

This makes our treatment of these trajectories a bit

complicated. Though Maeda and the second author

studied all geodesics on Sasakian space forms in [4],

the authors restricted themselves to trajectories

which are orthogonal to characteristic vector fields

and investigate their length spectrum in [10]. In this

paper, following this line, we investigate restricted

magnetic flows obtained by trajectories orthogonal

to characteristic vector fields. We take horizontal

lifts of these trajectories through a Hopf fibration.

Considering the expression of the horizontal lift of

the contact distribution, we describe the flow on

a subbundle of the tangent bundle of complex

Euclidean space. We then show that restricted

magnetic flows associated with Sasakian magnetic

fields on each geodesic sphere in CPn are conjugate

to each other.

2. Trajectories for Sasakian magnetic

fields. A real hypersurface M in a Kähler mani-

fold eM with complex structure J admits an almost

contact metric structure ð�; �; �; h ; iÞ (c.f. [5]). With

a unit normal (local) vector field N of M in eM, the

characteristic vector field � is defined by � ¼ �JN ,

the 1-form � is given by �ðvÞ ¼ hv; �i, the structure

tensor field � is defined by �ðvÞ ¼ Jv� �ðvÞN , and

h ; i is the metric induced from the one on eM. On

this real hypersurface M, we have a natural closed

2-form F� defined by F�ðu; vÞ ¼ hu; �vi for u; v 2
TpM at an arbitrary point p 2M. Its constant

multiple F� ¼ �F� ð� 2 RÞ is said to be a Sasakian

magnetic field or contact magnetic field (for mag-

netic fields, see [11]). A smooth curve � parame-

terized by its arc-length is said to be a trajectory for

F� if it satisfies the differential equation r _� _� ¼
�� _�. Clearly, when � ¼ 0, it is a geodesic. For this
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trajectory �, we set ��ðtÞ ¼ �ð _�ðtÞÞ and call this

function its structure torsion. Since we have

kr _� _�k ¼ j�j
ffiffiffiffiffiffiffiffiffiffiffiffiffi
1� �2

�

p
, it measures the influence of

the magnetic field. In order to calculate the differ-

ential of the structure torsion, we denote by er and

r the covariant differentiations on eM and M,

respectively. We have the Gauss and Weingarten

formulaserXY ¼ rXY þ hAX; Y iN ; erXN ¼ �AN

for vector fields X; Y tangent to M with the shape

operator A with respect to N . These lead us to

rX� ¼ �AX. We therefore find that

d

dt
�� ¼ _�h _�; �i ¼ h�� _�; �i þ h _�; �A _�i

¼ h _�; �A _�i ¼ �hA� _�; _�i;
hence have

d

dt
�� ¼

1

2
h _�; ð�A� A�Þ _�i:ð2:1Þ

Thus, the structure torsion for a trajectory � is not

constant along �, in general.

In this paper we study magnetic flows for

geodesic spheres in a complex projective space. Just

like geodesics induce the geodesic flow, trajectories

for F� induce magnetic flow F�’t : UM ! UM on

the unit tangent bundle UM of M. That is, for v 2
UM we denote by �u the trajectory of initial vector

v, and set F�’tðvÞ ¼ _�uðtÞ. Let GðrÞ denote a

geodesic sphere of radius r in a complex projective

space CPnðcÞ of constant holomorphic sectional

curvature c. It has two principal curvatures.

Denoting its shape operator with respect to the

inner unit normal N by A, we have

A� ¼
ffiffiffi
c
p

cot
ffiffiffi
c
p
r �;

Av ¼
ffiffiffi
c
p

2
cot

ffiffiffi
c
p

2
r v ðv ? �Þ:

In particular, its shape operator A and its structure

tensor field � are simultaneously diagonalizable, i.e.

A� ¼ �A. Therefore, we find by (2.1) that the

structure torsion of each trajectory for a Sasakian

magnetic field on GðrÞ is constant along the

trajectory. When a trajectory has null structure

torsion �� ¼ 0, which is the case that the velocity

vector _� is orthogonal to �, it is called a Legendre

trajectory. We take the bundle T 0GðrÞ ¼ fv 2
TGðrÞ j v ? �g of the contact distribution, and

consider its sphere subbundle U0GðrÞ ¼ fv 2

T 0GðrÞ j kvk ¼ 1g. Then, Legendre trajectories on

GðrÞ induce a flow F�’
0
t : U0GðrÞ ! U0GðrÞ, which

is the restriction of F�’t onto U0GðrÞ. We shall call

this the Legendre magnetic flow for a Sasakian

magnetic field F�.

We say two smooth flows ’t;  t on a differ-

entiable manifold X are (smoothly) conjugate with

each other if there exist a diffeomorphism f : X !
X and a constant � satidfying  t ¼ f�1 � ’�t � f for

all t. Our main result is the following

Theorem. Let GðrÞ be a geodesic sphere of

radius r in a complex projective space CPnðcÞ. The

Legendre magnetic flow F�’
0
t for an arbitrary

Sasakian magnetic field F� is smoothly conjugate

to the Legendre geodesic flow ’0
t . More precisely,

there is a diffeomorphism f� on U0GðrÞ satisfying

F�’
0
t ¼ f�1

� � ’0 ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2ð

ffiffi
c
p
r=2Þþc

p
t=
ffiffi
c
p � f�:

Moreover, our result shows the following

Corollary. Let GðrÞ be a geodesic sphere of

radius r in a complex projective space CPnðcÞ. Then

arbitrary Legendre magnetic flows for Sasakian

magnetic fields on GðrÞ are conjugate to each other.

3. Tangent bundles of geodesic spheres.

In order to study Legendre trajectories on geodesic

spheres in a complex projective space, we here recall

the expression of the tangent bundle of a geodesic

sphere through a Hopf fibration (cf. [9]). It is

enough to study the case c ¼ 4. Let $ : S2nþ1 !
CPnð4Þ denote a Hopf fibration of a unit sphere.

The tangent space at z ¼ ðz0; . . . ; znÞ 2 S2nþ1 �
Cnþ1, which is given as

TzS
2nþ1 ¼ fðz; vÞ 2 fzg �Cnþ1��Reðz0�v0 þ � � � þ zn�vnÞ ¼ 0g;

is decomposed into horizontal and vertical spaces

Hz, Vz given by

Hz ¼ fðz; vÞ 2 fzg �Cnþ1 j z0�v0 þ � � � þ zn�vn ¼ 0g;
Vz ¼ fðz;

ffiffiffiffiffiffiffi
�1
p

azÞ 2 fzg �Cnþ1 j a 2 Rg:
We take a geodesic sphere M ¼ GðrÞ in CPnð4Þ
whose inverse image bM ¼ $�1ðGðrÞÞ is given bybM ¼ fz ¼ ðz0; . . . ; znÞ 2 Cnþ1�� jz0j ¼ cos r; jz1j2 þ � � � þ jznj2 ¼ sin2 rg:
We hence have

Tz bM ¼ fðz; vÞ 2 fzg �Cnþ1��Reðz0�v0Þ ¼ 0; Reðz1�v1 þ � � � þ zn�vnÞ ¼ 0g:
For the sake of simplicity, we express a point z 2 bM
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as z ¼ ðz0; z�Þ 2 C�Cn. Considering signatures of

principal curvatures of M, we see that the horizon-

tal lift bN z 2 ðTz bMÞ? \Hz of the unit normal N$ðzÞ
at z is given as bN z ¼ ðz; ðtan rz0;�cot rz�ÞÞ 2
fzg �Cnþ1.

We now give an expression of the horizontal lift

of the bundle T 0M ¼ fu 2 TM j u ? �g. We denote

by �̂z 2 Tz bM \Hz the horizontal lift of the charac-

teristic vector �$ðzÞ at z. It is given by � �J bN z with

the complex structure �J on Cnþ1. If ðz; ðv0; v�ÞÞ 2
Tz bM \Hz is orthogonal to �̂z, as it is also orthogonal

to bN z, we have

tan rz0�v0 � cot rðz1�v1 þ � � � þ zn�vnÞ ¼ 0;

z0�v0 þ � � � þ zn�vn ¼ 0;

hence have

z0�v0 ¼ 0;ð3:1Þ
z1�v1 þ � � � þ zn�vn ¼ 0:ð3:2Þ

Since jz0j ¼ cos r ð6¼ 0Þ, we find v0 ¼ 0. Thus, by

puting T 0 bM ¼ fu 2 T bM j u ? �̂g we have

T 0
z
bM \Hz ¼ fðz; ð0; v�ÞÞ 2 fzg �Cnþ1�� z1�v1 þ � � � þ zn�vn ¼ 0g:

4. Legendre trajectories on geodesic

spheres. In [3], we gave explicit expressions of

horizontal lifts of trajectories through a Hopf

fibration. We quickly recall the expression for

Legendre trajectories. Let � be a trajectory for F�

on a geodesic sphere GðrÞ in a complex projective

space CPnð4Þ. Through an isometric embedding

	 : GðrÞ ! CPnð4Þ, we identify this curve with

the curve 	 � � and regard it as a curve in CPnð4Þ.
We take its horizontal lift �̂ through a Hopf

fibration $ : S2nþ1 ! CPnð4Þ of a unit sphere, and

regard it as a curve in Cnþ1. In order to study �, we

are enough to investigate �̂.

We denote by bN a unit normal of bM ¼
$�1ðGðrÞÞ in S2nþ1, which is the horizontal lift of

N , and denote by N the outward unit normal of

S2nþ1 in Cnþ1. Let r be the Riemannian connection

on Cnþ1. For arbitrary vector fields X; Y tangent to

M ¼ GðrÞ, denoting their horizontal lifts by bX; bY ,

we have

rbX bY ¼derXY þ hX; JY i �JN � hX; Y iN

¼drXY þ hAX; Y i bN
þ hX; JY i �JN � hX; Y iN :

By using this relationship, we obtain

r _̂�
_̂� ¼ �ð �J _̂� � �� bN Þ þ hA _�; _�i bN �N :

Since we have hA _�; _�i ¼ 
ð1� �2
�Þ þ ��2

� with 
 ¼
cot r and � ¼ 2 cot 2r, which is constant along �, and

have

r _̂�
bN ¼ �cA _� ¼ �
ð _̂� þ �� �J bN Þ þ ��� �J bN ;

we find

r _̂�r _̂�
_̂� ¼ � �Jr _̂�

_̂� � ðhA _�; _�i � ���ÞcA _� � _̂�:

Thus, when �� ¼ 0, the differential equation turns

to

r _̂�r _̂�
_̂� ¼ � �Jr _̂�

_̂� �
1

sin2 r
_̂�:

Solving this differential equation, we have

�̂ðtÞ ¼ e
ffiffiffiffiffi
�1
p

�t=2

�
A cos

1

2

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 þ ð4= sin2 rÞ

q
t

þB sin
1

2

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 þ ð4= sin2 rÞ

q
t

�
þ C

with A;B;C 2 Cnþ1. Considering initial condition

�̂ð0Þ ¼ z 2 bM � Cnþ1;

_̂�ð0Þ ¼ ðz; vÞ; bN z ¼ ðz; wÞ 2 fzg �Cnþ1;

we find

A ¼ sin2 r z� sin r cos rw;

B ¼ sin rffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p �
�

ffiffiffiffiffiffiffi
�1
p

� sin2 r z

þ
ffiffiffiffiffiffiffi
�1
p

� sin r cos rwþ 2v
�
;

C ¼ cos2 r zþ sin r cos rw:

We now study Legendre magnetic flows on

U0GðrÞ. We express the horizontal lift �̂ of a

trajectory � on GðrÞ in CPnð4Þ as �̂ðtÞ ¼
ðZ0ðtÞ; Z�ðtÞÞ 2 C�Cn by regarding �̂ as a curve

in Cnþ1. We put �̂0ðtÞ ¼ ðV0ðtÞ; V�ðtÞÞ 2 C�Cn.

Similarly, we set z ¼ ðz0; z�Þ, v ¼ ðv0; v�Þ. We then

have w ¼ ðtan r z0;�cot r z�Þ. By setting two func-

tions c�, s� by

c�ðtÞ ¼ cos
1

2

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 þ

4

sin2 r

r
t;

s�ðtÞ ¼ sin
1

2

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 þ

4

sin2 r

r
t;

we have
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Z0ðtÞ � z0; V0ðtÞ � 0;

Z�ðtÞ ¼ e
ffiffiffiffiffi
�1
p

�t=2

(
c�ðtÞ �

ffiffiffiffiffiffiffi
�1
p

� sin rffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p s�ðtÞ
 !

z�

þ
2 sin rffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

�2 sin2 rþ 4
p s�ðtÞv�

)
;

V�ðtÞ ¼ e
ffiffiffiffiffi
�1
p

�t=2

(
�

2

sin r
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p s�ðtÞz�

þ c�ðtÞ þ
ffiffiffiffiffiffiffi
�1
p

� sin rffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p s�ðtÞ
 !

v�

)
:

Here, we note that kZ0ðtÞk ¼ cos r, kZ�ðtÞk ¼ sin r
and kV �ðtÞk ¼ 1 by (3.2). Thus we can express Z�ðtÞ
and V�ðtÞ as

tZ�ðtÞ=sin r
tV�ðtÞ

 !
¼ e

ffiffiffiffiffi
�1
p

�t=2A�ðtÞ
tz�=sin r

tv�

 !
ð4:1Þ

with a matrix

A�ðtÞ ¼
a
ð�Þ
11 ðtÞIn a

ð�Þ
12 ðtÞIn

a
ð�Þ
21 ðtÞIn a

ð�Þ
22 ðtÞIn

 !
;

where

a
ð�Þ
11 ðtÞ ¼ c�ðtÞ �

ffiffiffiffiffiffiffi
�1
p

� sin rffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p s�ðtÞ
( )

;

a
ð�Þ
12 ðtÞ ¼

2ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p s�ðtÞ;

a
ð�Þ
21 ðtÞ ¼ �

2ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p s�ðtÞ;

a
ð�Þ
22 ðtÞ ¼ c�ðtÞ þ

ffiffiffiffiffiffiffi
�1
p

� sin rffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p s�ðtÞ
( )

:

Here tw denotes the transposed vector of w 2 Cn

and In denotes the n� n identity matrix. If we set a

unitary matrix P� as

P�ðtÞ ¼
p
ð�Þ
11 In p

ð�Þ
12 In

p
ð�Þ
21 In p

ð�Þ
22 In

 !
with

p
ð�Þ
11 ¼

�
ffiffiffiffiffiffiffi
�1
p

ð
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p
� � sin rÞ1=2ffiffiffi

2
p
ð�2 sin2 rþ 4Þ1=4

;

p
ð�Þ
12 ¼

ffiffiffiffiffiffiffi
�1
p

ð
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p
þ � sin rÞ1=2ffiffiffi

2
p
ð�2 sin2 rþ 4Þ1=4

;

p
ð�Þ
21 ¼

ð
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p
þ � sin rÞ1=2ffiffiffi

2
p
ð�2 sin2 rþ 4Þ1=4

;

p
ð�Þ
22 ¼

ð
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ 4

p
� � sin rÞ1=2ffiffiffi

2
p
ð�2 sin2 rþ 4Þ1=4

;

we obtain

tZ�ðtÞ= sin r

tV�ðtÞ

 !
¼ e

ffiffiffiffiffi
�1
p

�t=2ð4:2Þ

� P�
d
ð�Þ
11 ðtÞIn On

On d
ð�Þ
22 ðtÞIn

 !
P ��

tz�= sin r

tv�

 !
;

where P �� denotes the adjoint matrix of P� and

d
ð�Þ
11 ðtÞ ¼ fc�ðtÞ þ

ffiffiffiffiffiffiffi
�1
p

s�ðtÞg;

d
ð�Þ
22 ðtÞ ¼ fc�ðtÞ �

ffiffiffiffiffiffiffi
�1
p

s�ðtÞg:

By identifying TCnþ1 to Cnþ1 �Cnþ1 ¼ C�
Cn �C�Cn, we define a diffeomorphism f̂� :
TCnþ1 ! TCnþ1 by bQ bP0

bP �� bQ�1, where

bP� ¼
1 0 0 0

0 p
ð�Þ
11 In 0 p

ð�Þ
12 In

0 0 1 0

0 p
ð�Þ
21 In 0 p

ð�Þ
22 In

0BBBB@
1CCCCA;

bP0 ¼

1 0 0 0

0 1=
ffiffiffiffiffiffiffi
�2
p

In 0
ffiffiffiffiffiffiffiffiffiffiffi
�1=2

p
In

0 0 1 0

0 1=
ffiffiffi
2
p

In 0 1=
ffiffiffi
2
p

In

0BBBB@
1CCCCA;

bQ ¼
1 0 0 0

0 sin rIn 0 On

0 0 1 0

0 On 0 In

0BBB@
1CCCA:

This diffeomorphism preserves the bundleS
z2 bMðU0

z
bM \HzÞ over bM ¼ $�1ðGðrÞÞ by regard-

ing it as a subbundle of bM �Cnþ1 ð� TCnþ1Þ. Here,

U0
z
bM denotes the set of all unit tangent vectors of bM

at z which are orthogonal to �̂z. Clearly it satisfies

f̂�ð
ffiffiffiffiffiffiffi
�1
p

�Þ ¼
ffiffiffi
1
p

f̂�ð�Þ for every � 2 TCnþ1. We

therefore obtain a diffeomorphism f� : U0GðrÞ !
U0GðrÞ satisfying d$ � f̂� ¼ f� � d$. Since we have
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F0
�’t d$

tz
tv

 ! ! !

¼ d$ e
ffiffiffiffiffi
�1
p

�t=2 bQ bA�ðtÞ bQ�1
tz

tv

 ! !

¼ d$ bQ bA�ðtÞ bQ�1
tz
tv

 ! !
by (4.1) with the matrix

bA�ðtÞ ¼

1 0 0 0

0 a
ð�Þ
11 ðtÞIn 0 a

ð�Þ
12 ðtÞIn

0 0 1 0

0 a
ð�Þ
21 ðtÞIn 0 a

ð�Þ
22 ðtÞIn

0BBBB@
1CCCCA;

we find that the expression (4.2) shows

F�’
0
t ¼ f�1

� � ’0 ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2 rþ4
p

t=2
� f�:

In order to study Legendre magnetic flows for

GðrÞ in CPnðcÞ, we change the metric homotheti-

cally. By using the Riemannian metric h ; i on

CPnðcÞ we define a new metric h ; i0 by h ; i0 ¼
ð ffiffifficp =2Þh ; i. With respect to this new metric, the

geodesic sphere GðrÞ can be seen as a geodesic

sphere Gðr0Þ of radius r0 ¼ ffiffiffi
c
p

r=2 in CPnð4Þ. When

� is a trajectory for F� on GðrÞ, then the curve

�ðsÞ ¼ �ð2s= ffiffiffi
c
p Þ is a trajectory for F�0 with �0 ¼

2�=
ffiffiffi
c
p

on Gðr0Þ. We denote by ðF0
�0’tÞ

0 and ð’0
t Þ
0

the Legendre magnetic flow for F�0 and the

Legendre geodesic flow for Gðr0Þ, respectively. By

using a diffeomorphism f 0�0 of U0Gðr0Þ, we define a

diffeomorphism f� of U0GðrÞ by f�ðvÞ ¼
ð ffiffifficp =2Þ f�0 ðð2=

ffiffiffi
c
p ÞvÞ. We then have

F�’
0
t ðvÞ ¼

ffiffiffi
c
p

2
ðF�0’

0 ffiffi
c
p

t=2Þ
0 2ffiffiffi

c
p v

� 	
¼

ffiffiffi
c
p

2
ðf 0�0 Þ

�1 � ð’0 ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð�0Þ2 sin2 r0þ4
p ffiffi

c
p

t=4
Þ0 � f 0�0

2ffiffiffi
c
p v

� 	
¼ f�1

� � ’0 ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
�2 sin2ð

ffiffi
c
p

r=2Þþc
p

t=
ffiffi
c
p � f�ðvÞ:

This shows our theorem.

At last, we compare our result to that on

Kähler magnetic flows on a complex projective

space. A constant multiple B� ¼ �BJ of the Kähler

form BJ on a Kähler manifold M is said to be a

Kähler magnetic field. Hence its trajectory � is

a smooth curve parameterized by its arclength

satisfying the differential equation r _� _� ¼ �J _�.

Trajectories for B� induce a Kähler magnetic flow

B�’t on the unit tangent bundle UM of M. In [1], it

was shown that every Kähler magnetic flow B�’t
on a complex projective space is smoothly conjugate

to the geodesic flow ’t. That is, there is a diffeo-

morphism g� : UCPnðcÞ ! UCPnðcÞ satisfying

B�’t ¼ g�1
� � ’ ffiffiffiffiffiffiffiffi

�2þc
p

t=
ffiffi
c
p � g�. We should note that

a geodesic sphere GðrÞ in CPnðcÞ has constant �-

sectional curvature cð4þ cot2ð
ffiffiffi
c
p

r=2ÞÞ=4 (see [8]).
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