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ABSTRACT

In this paper we shovv that tbe hypersurfaces S (a) in Minkov'ski (n^l) - space M”+’ given 
by:

. . . +^1^ a ...2
n- >’ a

carry induced Riemannian metrics which is positive nefnûte in case a > 0 and negative definite
in case a 0. Also the curvature of S (a) is constant and ecfual to —n (n-l) / a for a > 0 and
n (n-1) / IX for a 0.

THE MAIN RESULT

The “positive spheres 
given by:

s (a) in Miııkow8ki (n+1) - space M^+ı is,99

{ (X], X2, . . X,:„+l) G Rn+1 : xı2 + . . . x2- a 0}n a — x2n_(_j,

This is a hyperbolid of revolution of two sheets diffeomorphic to 
R“ X S®. Thus S (a) is a smooth hypersurface in R®+1. The Lorentz struc- 
ture on R®+1 induces a symmetric bilinear form on the tangent space 
TxS to S at each x e S. This form h can be calculated as follows:

Without loss of generaiity we can restrict c.ttention to the positive
spheres S where Xn+ı o. and K o. Th ere is a coordinate system
on given by projection to the first n coordinates in R®+1, and

ds2 = d X]2 4- d x22 + . . + d Xn2 — d x2n^j, but

x2-•a+1 = x2ı 4- x22 + ... 4- x2n 4- d., and hence
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dx2j,, j (xı dxj + . • + Xn dxıj)2 / A,
wEere

A = x2ı + A a..

Now d.s2 takes the form

d82 =
n
2 

k=l
dx2j. 1

zz
11y

i 1
XiXj dxi dXj

n
5’13 dxj,

İ,.i = i

thus the matrİK Hy represerıting the form hx for any x e S is giveıı by

]
x2 ] X1^2
A

XA2
A 1 — ^2

A

A
XnX2

A

XlXn 
A

X2Xn
A

-2,'n
A

It is not difficult to show tbat jHx Xl i = 0 has n positive eigen
values, i.e., the metric hx has signature n and hence is a positive definite.

Similary in the case tz, 
be negative defiu.ite.

0, the iııduced Riemannian metric will

To calculate the cunature we cor.sidcr first the case n = 2. In 
this case the coı ariant and contravariant components of the form h are:

î’ıı
x2ı

1 — — , 5112 Zz ’
5’21 ^1^2 

A
5-22 = 1 —

^^2

A ’

hll
a

, hl2 1121 ^1^2 
a

h22 =
a+x22

a.

Also the affine connections T'^at) have the componcnts:

rı 11
xı (a + x22)

a Z r^ıı
X2 (a + x22) 

X A

rı pı 21
X^1X2 

a A
pz 12 r2 Xix22 

a A ’’
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^^^2
X1 (74-x21) 

A
r222

X2 (a4--x2ı) 
a. A

By using tbe formula,

R.ab
ac 

ox’’
i pdA t ab dc

__  rd r ac r%b,
3x®

for the Ricci tensors, it is easy to clıeck tliat:

Rll
(a+x22) 

a A
5 ^12

xıx?

7 A R, R22
(« + x2t) 

a., A 3

and bence tbe curvature of Sj will be

R = — 2 / «.

Now, for 17 = 3, the Ricci tensors are given by:

2
V. AHıı (a x22 4- x23) , R]2 R21

2x1X2 
a A

1^22 =
2

a. A (a + x2ı 4 x23) , R23 = R32 =
2 X2X3 

a A

R33 = fa 4" ^2^ R13
2X1X3 
a A

and bence R (3) (2) . This can be generalized for the n case

for the hypersurfaces S (a) where a 0 and önce again for a < 0 to have

2
a A R

R
n (n-1) / X , n

n 1 ,
where the curvature R is negatice for a > 0 and positive for a 0.
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