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WHAT IS CLAIMED IS: 

1. A glass substrate for a magnetic disk with an inside hole formed 

there 	, wherein: 

a alue of Sk calculated from a shape profile over a whole circumference 

of the insi. , hole is in a range of 0.55 to -0.55, and 

Sk is gi,  -n by 

S 
63 	•••(,) 

e- 

where n is the number • samples, 13, is an fth difference between the shape 

profile and a least-square-. •proximated circle of the shape profile on a line 

drawn to the least-square-app •ximated circle of the shape profile from a center 

of a circle calculated by a least-s. are approximation of the shape profile over 

the whole circumference of the ins i•: hole, and a is a standard deviation. 

2. A glass substrate for a mag -tic disk with an inside hole formed 

therein, wherein: 

a value (Ku - 3) obtained by subtractin 	3 from Ku calculated from a 

shape profile over a whole circumference of the 	•side hole is in a range of 1.6 

to -1.6, and 

Ku is given by 

Rt 
Ku = 	-.(2) na4 

where n is the number of samples, R, is an Ah difference betwee 	the shape 

profile and a least-square-approximated circle of the shape profile • , 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 a is a standard deviation. 

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

1. 	to —1.6, and 

Ku is given by 
n 	

R.
4 

K (s) u = ; 
na 

4 

where n is the • umber of samples, )7; is an Rh difference between the shape 

profile and a leas 	quare-approximated circle of the shape profile on a line 

drawn to the least-s. are-approximated circle of the shape profile from a center 

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

inside hole, and a is a stark. rd deviation. 

4. The glass substrat- or a magnetic disk as recited in any one of 

claims 1 to 3, wherein a circularit 	's 5.5 pm or less. 

5. The glass substrate for a 	agnetic disk as recited in any one of 

claims 1 to 4, wherein the glass substra - is used for a magnetic disk having a 

storage capacity of at least 80 GBytes per 	e 2.5-inch disk. 

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

claims 1 to 5, wherein a value of AC calculated b • using a value of Skio 

calculated from the shape profile over the whole cir 	mference of the inside 

hole, a value of Skop calculated from a shape profile o ,n outer circumference 

of the glass substrate for a magnetic disk, and a value of . 	oncentricity C is 

9.6 pm or less, 

AC is given by 

—(4) AC= C(1+Sic°D ) 
Skip 

Skio is given by 
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Sk 	3 - 
- 	; na 3 	-(5) 

w 	re n is the number of samples, R is an Ah difference between the shape 

profi . and a least-square-approximated circle of the shape profile on a line 

drawn t• he least-square-approximated circle of the shape profile from a center 

of a circle c: Iculated by a least-square approximation of the shape profile over 

the whole circ ‘ ference of the inside hole, and a is a standard deviation, and 

Skop is giv, 	by 

1?? 
Sk®  -.(6) a 3 

where n is the number of s. 	pies, R, is an Ah difference between the shape 

profile and a least-square-app •ximated circle of the shape profile on a line 

drawn to the least-square-approx ' ated 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 shap= profile of the outer circumference, and 

a is a standard deviation. 

7. The glass substrate for a magnetic • .k as recited in any one of claims 

1 to 6, wherein an M-value calculated from a re l. onship between a radial 

position from a center of the glass substrate for a rn. !netic disk and a 

thickness at that radial position is within 20 x 106  m 	, -nd the M-value is given 

by 

Z — 

At, = /Li  - to 	-(6) 

where n is the number of samples, ri is a radius of a measurement point, t1  - a 

thickness at the measurement point, and to 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 

to 7; 	nd 

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

provided o 	. main surface of the glass substrate. 

9. A g 	ss substrate for a magnetic disk with an inside hole formed 

therein, wherein . value of AC calculated by using a value of Skip calculated 

from a shape profile 'ver a whole circumference of the inside hole, a value of 

Skop calculated from a 	ape profile of an outer circumference of the glass 

substrate for a magnetic d 	, and a value of a concentricity C is 9.6 pm or less, 

and AC is given by 

- 
AC= C(+

S  
" •••(1) 

Ski 

Skip is given by 
n 	R

i
3 

S kip  = — (2) 
no  3 

where n is the number of samples, R, is an Rh 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 sh. ee 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 a is a standar,  deviation, and 

Skop is given by 
n 	R? 

Skin = 
 no

-3 --(2) 

where n is the number of samples, R; is an rlh 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 

le. 	-square approximation of the shape profile of the outer circumference, and 

a is . 	tandard deviation. 

1 	The glass substrate for a magnetic disk as recited in claim 9, 

wherein an 	-value calculated from a relationship between a radial position 

from a center • the glass substrate for a magnetic disk and a thickness at that 

radial position is 	thin 20 x 106  mm3, and the M-value is given by 
n 

M 	rAt. ...(4) 

At, = t1  - • , 	-.(5) 

where n is the number of samples, , is a radius of a measurement point, t, is a 

thickness at the measurement point, 	d to  is a thickness at an initial 

measurement point (thickness of an inn 	circumferential edge). 

11. The glass substrate for a magna tic disk as recited in claim 9 or 10, 

wherein the concentricity C is 7 pm or less. 

12. The glass substrate for a magnetic di 	as recited in any one of 

claims 9 to 11, wherein the glass substrate is used f. a magnetic disk having a 

storage capacity of at least 80 GBytes per one 2.5-inch 	'sk. 

13. A magnetic recording medium comprising: 

the glass substrate for a magnetic disk as recited in an 	• ne of claims 9 

to 12; and 

an underlayer, a magnetic layer, a protective layer, and a lubr 	-ting layer 

provided on a main surface of the glass substrate. 

14. A glass substrate for a magnetic disk with an inside hole, whe 	'n 

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 

sosition is within 20 x 106  mm3, and the M-value is given by 
n 

M.t r12  0t1  
 
i 	—(1) 

= 

At1  = ti  — to 	-.(2) 

where n is the 	umber of samples, ri  is a radius of a measurement point, t1  

thickness at the 	-asurement point, and to is a thickness at an initial 

measurement point 	ickness of an inner circumferential edge). 

15. The glass substrate for a magnetic disk as recited in claim 14, 

wherein the glass substrat- s used for a magnetic disk having a storage 

capacity of at least 80 GBytes ,er one 2.5-inch disk. 

16. A magnetic recording 	-dium comprising: 

is a 

the glass substrate for a mag -tic disk as recited in claim 14 or 15; and 

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

provided on a main surface of the glass s 	strate. 

layer 
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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 pm 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 	R3 

S k = 3 
= nska 

In the above formula (A), risk  is the number of samples, Ri  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 a 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 pm 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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nil- 	Rfi. 
Ku= -4 	-(B) 

= nicua 

In the formula (B), n Ku 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 a 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] 
n Ku R4 

Ku= 
4 	- CB)  

;. 
, 

nKu ti 

In the formula (B), nsk  is the number of samples, R1  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 a 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 Skip 

calculated from the shape profile over the whole circumference of the inside 



92 

hole and shown in the following formula (C), a value of Skop 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 pm or less, 

[EQ4]  

A C= C(1+ -co 8 k°D ) 
Sky 

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). 

[EQ5]  
n1D  R  3 

Skip  — 
; 

3 — (D) 
nm  (7 

In the formula (D), n ID is the number of samples, R1  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 a is a 

standard deviation. 

[EQ6]  
n OD 	R3 

S IC 	— CD 
; 

• • • (E) n3 
nODu 

In the formula (E), n OD is the number of samples, R1  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 a 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 pm or less; and 

a value of AC which is calculated by using a value of Skip calculated 

from a shape profile over a whole circumference of the inside hole and shown 

in the following formula (C), a value of Skop 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 pm or less. 

[EQ7]  

AC= C(1+ cc SIC9D ) 
Sko 

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  

Sk 	- 113 
; 

•3 	- a) 
nma 

In the formula (D), no is the number of samples, R1  is an ith 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 a is a 

standard deviation. 

[EQ9] 
4  OD 	R3

1 
 

S kcc, 	3: = 3 	- (E) 
1:1 /10D6  

In the formula (E), n OD is the number of samples, R1  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 a is a standard deviation. 

[Claim 8] 

The glass substrate for a magnetic disk as recited in claim 7, wherein the 

concentricity C is 7 pm 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. 


