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WHAT IS CLAIMED IS:
1. A glass substrate for a magnetic disk with an inside hole formed

, wherein:

n 3
Ri
(1)
& no?

where nis the number & samples, R;is an ith difference between the shape

profile and a least-square-agproximated circle of the shape profile on a line
drawn to the least-square-app¥oximated circle of the shape profile from a center
of a circle calculated by a least-syare approximation of the shape profile over
the whole circumference of the insioR hole, and o is a standard deviation.
2. Aglass substrate for a magrigtic disk with an inside hole fermed
therein, wherein:

a value (Ku - 3) obtained by subtracting 3 from Ku calculated from a
shape profile over a whole circumference of the Rside hole is in a range of 1.6
to -1.6, and

Ku is given by

N R

i

Ku= I (2}
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where nis the number of samples, R;is an ith difference betweeNthe shape
profile and a least-square-approximated circle of the shape profile Og a line
drawn to the least-square-approximated circle of the shape profile fro center
of a circle calculated by a least-square approximation of the shape profile f the
inside hole, and o is a standard deviation.

3. The glass substrate fcr a magnetic disk as recited in claim 1,



N

wherein a value (Ku - 3) obtained by subtracting 3 from Ku calculated from the
shape profile over the whole circumference of the inside hole is in a range of
to -1.6, and

Ku is given by

n R4
Ku= I4 . (3}
= no

where nis the Rumber of samples, A;is an th difference between the shape

profile and a leasNsquare-approximated circle of the shape profile on a line
drawn to the least-sqyare-approximated circle of the shape profile from a center

of a circle calculated by} least-square approximation of the shape profile of the

claims 1 10 3, wherein a circularitiyis 5.5 pm or less.

5. The glass substrate for a Ypagnetic disk as recited in any one of
claims 1 to 4, wherein the glass substra¥g is used for a magnetic disk having a
storage capacity of at least 80 GBytes perXne 2.5-inch disk.

6. The glass substrate for a magnetic\Jisk as recited in any one of

claims 1 to 5, wherein a value of AC calculated b¥using a value of Skp

9.6 um or less,

AC is given by
AC=C 1+§—k®] )

iD

Skip is given by
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Skm = 3 i (5)
~ no

re nis the number of samples, A;is an ith difference between the shape

3 =:(8)

where nis the number of sdmples, R;is an ith difference between the shape
profile and a least-square-apph\ximated circle of the shape profile on a line
drawn to the least-square-approxipated circle of the shape profile with the
smallest value of the shape profile f a center of a circle calculated by a
least-square approximation of the shapd profile of the outer circumference, and
o is a standard deviation.
7. The glass substrate for a magnetic gk as recited in any one of claims
1 to 6, wherein an M-value calculated from a rela§onship between a radial
position from a center of the glass substrate for a mignetic disk and a

thickness at that radial position is within 20 x 10° mm®\nd the M-value is given

by

M= Zf}zAZ:- (7)

At =t, —1, (8)

where nis the number of samples, r;is a radius of a measurement point, &

thickness at the measurement point, and & is a thickness at an initial
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measurement point (thickness of an inner circumferential edge).
8. A magnetic recording medium comprising:

the glass substrate for a magnetic disk as recited in any one of claims 1

9. A glgss substrate for a magnetic disk with an inside hole formed
therein, wherein a\value of AC calculated by using a value of Skp calculated
from a shape profile Qver a whole circumference of the inside hole, a value of
Skop calculated from a Npape profile of an outer circumference of the glass
substrate for a magnetic diNk, and a value of a concentricity C is 9.6 ym or less,

and AC is given by

(1)

Skp is given by

n p3
Skp, =2 Ris
= no

where nis the number of samples, R;is an ith di

ence between the shape
profile and a least-square-approximated circle of the'{hape profile on a line
drawn to the least-square-approximated circle of the shape profile from a center
of a circle calculated by a least-square approximation of th&shape profile over
the whole circumference of the inside hole, and o is a standar deviation, and
Skop is given by

n ‘R:3
ko =S8
= no

where nis the number of samples, A;is an ih difference between the shap

profile and a least-square-approximated circle of the shape profile on a line
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drawn to the least-square-approximated circle of the shape profile with the

mallest value of the shape profile from a center of a circle calculated by a

= (5)

where nis the number of samples\;is a radius of a measurement point, #;is a

thickness at the measurement point, Wnd &, is a thickness at an initial
measurement point (thickness of an innéy circumferential edge).
11. The glass substrate for a magnWic disk as recited in claim 9 or 10,
wherein the concentricity C is 7 ym or less.
12. The glass substrate for a magnetic diN as recited in any one of
claims 9 to 11, wherein the glass substrate is used foxa magnetic disk having a
storage capacity of at least 80 GBytes per one 2.5-inch Njsk.
13. A magnetic recording medium comprising:
the glass substrate for a magnetic disk as recited in an\gpne of claims 9
to 12; and
an underlayer, a magnetic layer, a protective layer, and a lubrisating layer
provided on a main surface of the glass substrate.
14. Aglass substrate for a magnetic disk with an inside hole, wher\jn

an M-value calculated from a relationship between a radial position from a
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center of the glass substrate for a magnetic disk and a thickness at that radial

osition is within 20 x 10® mm?, and the M-value is given by

M = ZQZAZ} (1)

At =t —t, -

where n is the Number of samples, r;is a radius of a measurement paint, {;is a
thickness at the migasurement point, and & is a thickness at an initial
measurement point (Nickness of an inner circumferential edge).
trate for a magnetic disk as recited in claim 14,
wherein the glass substrateys used for a magnetic disk having a storage
capacity of at least 80 GBytes\ger one 2.5-inch disk.

16. A magnetic recording Mgdium comprising:
the glass substrate for a magNetic disk as recited in claim 14 or 15; and
an underlayer, a magnetic layer, } protective layer, and a lubricating layer

provided on a main surface of the glass suRstrate.
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What is claimed is:

[Claim 1]

A glass substrate for a magnetic disk with an inside hole formed therein,
wherein:

the inside hole has a circularity of 5.5 ym or less; and

a value of Sk calculated from a shape profile over a whole circumference
of the inside hole and given by the following formula (A) is in a range of 0.55 to
-0.55.

[EQ1]
nSk R_3

Sk= 3
= N O

In the above formuia (A), nsy is the number of samples, R;is an ith
difference between the shape profile and a least-square-approximated circle of
the shape profile on a line drawn to the least-square-approximated circle of the
shape profile from a center of the circle calculated by a least-square
approximation of the shape profile over the whole circumference of the inside
hole, and ¢ is a standard deviation.

[Claim 2]

A glass substrate for a magnetic disk with an inside hole formed therein,
wherein:

the inside hole has a circularity of 5.5 um or less; and

a value (Ku-3) obtained by subtracting 3 from Ku calculated from a
shape profile over a whole circumference of the inside hole and given by the
following formula (B) is in a range of 1.6 to -1.6.

[EQ2]
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REu R4
i
K U= 2 4 —(B)
i= nf(ua

In the formula (B), nk, is the number of samples, R;is an ith difference
between the shape profile and a least-square-approximated circle of the shape
profile on a line drawn to the least-square-approximated circle of the shape
profile from a center of the circle calculated by a least-square approximation of
the shape profile of the inside hole, and ¢ is a standard deviation.

[Claim 3]

The glass substrate for a magnetic disk as recited in claim 1, wherein a
value (Ku-3) obtained by subtracting 3 from Ku calculated from the shape
profile over the whole circumference of the inside hole and given by the
following formula (B) is in a range of 1.6 to -1.6.

[EQ3]
iy R_4

K u= 2 4 (3}
=1 B, O

In the formula (B), nsk is the number of samples, R; is an ith difference

between the shape profile and a least-square-approximated circle of the shape
profile on a line drawn to the least-square-approximated circle of the shape
profile from a center of the circle calculated by a least-square approximation of
the shape profile of the inside hole, and ¢ is a standard deviation.

[Claim 4]

The glass substrate for a magnetic disk as recited in any one of claims 1
to 3, wherein the glass substrate is used for a magnetic disk having a storage
capacity of at least 80 GBytes per one 2.5-inch disk.

[Claim 5]

The glass substrate for a magnetic disk as recited in any one of claims 1

to 4, wherein a value of AC which is calculated by using a value of Sk

calculated from the shape profile over the whole circumference of the inside
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hole and shown in the following formula (C), a value of Skgp calcuiated from a
shape profile of an outer circumference of the glass substrate for a magnetic
disk and shown in the following formula (C), and a value of a concentricity C
and which is given by the following formula (C) is 9.6 ym or less,

[EQ4]

A
AC=C 1+—ko2 ()
Sk
The value of Skp shown in the formula (C) is calculated by the formula
(D) and the value of Skgp shown in the formula (C) is calculated by the formula
(E).

[EQS5]
9 g3

Skp, =2 3 M
= npo

In the formula (D), nip is the number of samples, R;is an ith difference

between the shape profile and a least-square-approximated circle of the shape
profile on a line drawn to the least-square-approximated circle of the shape
profile from a center of the circle calculated by a least-square approximation of
the shape profile over the whole circumference of the inside hole, and g is a
standard deviation.

[EQ6]
op R

Skep =2 3 @
=1 hopOU

In the formula (E), nop is the number of samples, R;is an ith difference

between the shape profile and a least-square-approximated circle of the shape
profile on a line drawn to the least-square-approximated circle of the shape
profile from a center of the circle calculated by a least-square approximation of

the shape profile of the outer circumference, and ¢ is a standard deviation.
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[Claim 6]

A magnetic recording medium comprising:

the glass substrate for a magnetic disk as recited in any one of claims 1
to 5; and

an underlayer, a magnetic layer, a protective layer, and a lubricating layer
provided on a main surface of the glass substrate.
[Claim 7]

A glass substrate for a magnetic disk with an inside hole formed therein,
wherein:

the inside hole has a circularity of 5.5 ym or less; and

a value of AC which is calculated by using a value of Skp calculated
from a shape profile over a whole circumference of the inside hole and shown
in the following formula (C), a value of Skgp calculated from a shape profile of
an outer circumference of the glass substrate for a magnetic disk and shown in
the following formula (C), and a value of a concentricity C and which is given by
the following formula (C) is 9.6 ym or less.

[EQ7]

A)
AC=C 1+h (O
Skp
The value of Skip shown in the formula (C) is calculated by the formula
(D} and the value of Skop shown in the formula (C) is calculated by the formula
(E).

[EQ8]
nip R_3

Sky = 2 3 O
=1 "ipo

In the formuta (D), nip is the number of samples, R;is an fth difference

between the shape profile and a least-square-approximated circle of the shape
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profile on a line drawn to the least-square-approximated circle of the shape
profile from a center of the circle calculated by a least-square approximation of
the shape profile over the whole circumference of the inside hole, and o is a
standard deviation.

[EQ9]
oD R_3

Skep =

3 @
=1 HopO

In the formula (E), nop is the number of samples, R; is an ith difference
between the shape profile and a least-square-approximated circle of the shape
profile on a line drawn to the least-square-approximated circle of the shape
profile from a center of the circle calculated by a least-square approximation of
the shape profile of the outer circumference, and o is a standard deviation.
[Claim 8]

The glass substrate for a magnetic disk as recited in claim 7, wherein the
concentricity C is 7 ym or less.

[Claim 9]

The glass substrate for a magnetic disk as recited in claim 7 or 8,
wherein the glass substrate is used for a magnetic disk having a storage
capacity of at least 80 GBytes per one 2.5-inch disk.

[Claim 10]

A magnetic recording medium comprising:

the glass substrate for a magnetic disk as recited in any one of claims 7
to 9; and

an underlayer, a magnetic layer, a protective layer, and a lubricating layer

provided on a main surface of the glass substrate.




