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CLAIMS 

1. 	glass substrate for a magnetic disk, wherein the glass substrate is configured 

such tha 	in regions with respect to two places arbitrarily selected on a surface of the 

glass substr- e on a central portion side relative to an outer peripheral end, a surface 

shape with a sh: se wavelength in a band of 60 to 500utm is extracted from surface 

shapes in each of t 	regions and, assuming that a root mean square of the surface 

shape is given as a mic .waviness (MW-Rq), 

a difference betwe- i the microwavinesses (MW-Rq) of the regions is 0.02nm 

or less, and 

a ratio between the micro 	:vinesses (MW-Rq) of the regions is 1.1 or less, 

wherein one of the two place- is a region along a circumferential direction 

falling within a range of radius 31.5±0.0 	m from a center of the glass substrate 

while the other place of the two places is a res'on along the circumferential direction 

falling within a range of radius 25±3mm from the c.t. ter of the glass substrate, 

wherein the microwaviness (MW-Rq) is me:sured using a laser Doppler 

vibrometer. 

2. A glass substrate for a magnetic disk according o claim 1, wherein an 

outer peripheral end portion shape of the glass substrate is a s 	pe falling within a 

range of ±30nm with respect to a main surface as a reference plane. 

3. A glass substrate for a magnetic disk according to claim 1, 	herein the 

glass substrate is for use with a magnetic head having a flying height of 5nm 	r less. 

4. A glass substrate for a magnetic disk according to claim 1, wherei 	the 

magnetic disk is a magnetic disk for a load/unload system. 
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5. A magnetic disk having at least a magnetic layer formed over a surface 

. a glass substrate for a magnetic disk according to claim 1. 

6. A magnetic disk manufacturing method, comprising the steps of: 

oroducing a glass substrate for a magnetic disk according to claim 1, and 

for 	g at least a magnetic layer over a surface of the glass substrate for the 

magnetic disk. 

7. A glass .ubstrate for a magnetic disk according to claim 1, wherein the 

microwaviness 	(MW-R 	at 	the 	outer 	peripheral 	end 	is 	greater 	than 	the 

microwaviness (MW-Rq) on 	e central portion side. 

8. A glass substrate 	, 	a magnetic disk according to claim 1, wherein an 

average value of the microwavin- .s (MW-Rq) on a main surface of the glass 

substrate is 0.4nm or less. 

9. A glass substrate for a magne c disk according to claim 1, wherein an 

average value and the standard deviation are calculated for the microwaviness (MW- 

Rq) measured continuously along the circumferenti. direction at the same radius. 

10. A perpendicular magnetic recording disk, ..mprising: 

at least a perpendicular magnetic recording lay- 	formed over the glass 

substrate according to claim 1. 

11. A hard disk drive, comprising: 

at least the magnetic disk according to claim 1, and 

a magnetic head. 

12. A glass substrate for a magnetic disk, wherein the glass subst .te is 

configured such that, in regions with respect to two places arbitrarily selected o 	a 

surface of the glass substrate on a central portion side relative to an outer peripheral 
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end, a surface shape with a shape wavelength in a band of 60 to 5001.tm is extracted 

frc 

the s 

surface shapes in each of the regions and, assuming that 

ace shape is given as a microwaviness (MW-Rq), 

a root mean square of 

of the 

. difference between standard deviations of the microwavinesses 

region- is 0.04nm or less, and 

(MW-Rq) 

a ratio between standard deviations of the microwavinesses (MW-Rq) of the 

regions is 1.1 or less, 

wherein one of 	e two places is a region along a circumferential direction 

falling within a range of ra. us 31.5±0.05mm from a center of the glass substrate 

while the other place the two 8 .ces is a region along the circumferential direction 

falling within a range of radius 25±3 , m from the center of the glass substrate, 

wherein the microwaviness ( 	-Rq) is measured using a laser Doppler 

vibrometer. 

13. A glass substrate for a magnetic • sk according to claim 12, wherein an 

outer peripheral end portion shape of the glass s ,strate is a shape falling within a 

range of ±30nm with respect to a main surface as a ref 	ence plane. 

14. A glass substrate for a magnetic disk acco "ing to claim 12, wherein 

the glass substrate is for use with a magnetic head having a ing height of 5nm or 

less. 

15. A glass substrate for a magnetic disk according to clai • 12, wherein 

the magnetic disk is a magnetic disk for a load/unload system. 

16. 	A magnetic disk having at least a magnetic layer formed over a urface 

of a glass substrate for a magnetic disk according to claim 12. 
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17. A magnetic disk manufacturing method, comprising the steps of: 

producing a glass substrate for a magnetic disk according to claim 12, and 

forming at least a magnetic layer over a surface of the glass substrate for the 

magnetic a isk. 

18. • glass substrate for a magnetic disk according to claim 12, wherein 

the 	microwavine s 	(MW-Rq) 	at the 	outer peripheral 	end 	is 	greater than the 

microwaviness (MW- q) on the central portion side. 

19. A glass su a .trate for a magnetic disk according to claim 12, wherein an 

average value of the micr. 	aviness (MW-Rq) on a main surface of the glass 

substrate is 0.4nm or less. 

20. A glass substrate for a i agnetic disk according to claim 12, wherein an 

average value and the standard deviatio • are calculated for the microwaviness (MW- 

Rq) measured continuously along the circu 	erential direction at the same radius. 

21. A perpendicular magnetic recordin e disk, comprising: 

at least a perpendicular magnetic record , . layer formed over the glass 

substrate according to claim 12. 

22. A hard disk drive, comprising: 

at least the magnetic disk according to claim 12, and 

a magnetic head. 

23. A glass substrate for a magnetic disk according to claim 12 wherein the 

standard deviations of the microwaviness (MW-Rq) at the outer periphe -I end is 

greater than the standard deviations of the microwaviness (MW-Rq) on the 	ntra\ l 

portion side. 



40 

CLAIMS 

1. A glass substrate for a magnetic disk, wherein the glass substrate is 

configured such that, in regions with respect to two places arbitrarily selected on a 

surface of the glass substrate on a central portion side relative to an outer peripheral 

end, a surface shape with a shape wavelength in a band of 60 to 50012m is extracted 

from surface shapes in each of the regions and, assuming that a root mean square 

of the surface shape is given as a microwaviness (MW-Rq), 

a difference between the microwavinesses (MW-Rq) of the regions is 0.02nm 

or less, and 

a ratio between the microwavinesses (MW-Rq) of the regions is 1.1 or less, 

wherein the two places are an outer peripheral end portion of the disk and a 

central portion of a recording/reproducing area of the disk, 

wherein the outer peripheral end portion of the disk is a region falling within a 

predetermined distance inward and outward from a point located 1.0mm inward from 

an outer peripheral end of the disk toward a center of the disk, 

wherein the microwaviness (MW-Rq) is measured using a laser Doppler 

vibrometer. 

2. A glass substrate for a magnetic disk, wherein the glass substrate is 

configured such that, in regions with respect to two places arbitrarily selected on a 

surface of the glass substrate on a central portion side relative to an outer peripheral 

end, a surface shape with a shape wavelength in a band of 60 to 500pm is extracted 

from surface shapes in each of the regions and, assuming that a root mean square 

of the surface shape is given as a microwaviness (MW-Rq), 

a difference between standard deviations of the microwavinesses (MW-Rq) of 

the regions is 0.04nm or less, and 

a ratio between standard deviations of the microwavinesses (MW-Rq) of the 

regions is 1.1 or less, 

wherein the two places are an outer peripheral end portion of the disk 

and a central portion of a recording/reproducing area of the disk, 

wherein the outer peripheral end portion of the disk is a region falling within a 

predetermined distance inward and outward from a point located 1.0mm inward, 

wherein the microwaviness (MW-Rq) is measured using a laser Doppler 

vibrometer. 
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3. A glass substrate for a magnetic disk according to claim 1 or 2, wherein an 

outer peripheral end portion shape of the glass substrate is a shape falling within a 

range of ±30nm with respect to a main surface as a reference plane. 

4. A glass substrate for a magnetic disk according to claim 1 or 2, wherein the 

glass substrate is for use with a magnetic head having a flying height of 5nm or less. 

5. A glass substrate for a magnetic disk according to claim 1 or 2, wherein the 

magnetic disk is a magnetic disk for a load/unload system. 

6. A glass substrate for a magnetic disk according to claim 1 or 2, wherein the 

microwaviness (MW-Rq) at the outer peripheral end is greater than the 

microwaviness (MW-Rq) on the central portion side. 

7. A glass substrate for a magnetic disk according to claim 1 or 2, wherein an 

average value of the microwaviness (MW-Rq) on a main surface of the glass 

substrate is 0.4nm or less. 

8. A glass substrate for a magnetic disk according to claim 1 or 2, wherein an 

average value and the standard deviation are calculated for the microwaviness (MW- 

Rq) measured continuously along the circumferential direction at the same radius. 

9. A glass substrate for a magnetic disk according to claim 1 or 2, wherein 

one of the two places is a region along a circumferential direction falling within a 

range of radius 31.5±0.05mm from a center of the glass substrate while the other 

place of the two places is a region along the circumferential direction falling within a 

range of radius 25±3mm from the center of the glass substrate. 

10. A glass substrate for a magnetic disk according to claim 2, wherein the 

standard deviations of the microwaviness (MW-Rq) at the outer peripheral end is 

greater than the standard deviations of the microwaviness (MW-Rq) on the central 

portion side. 

11. A magnetic disk having at least a magnetic layer formed over a surface of 

a glass substrate for a magnetic disk according to claim 1 or 2. 

12. A perpendicular magnetic recording disk, comprising: 

at least a perpendicular magnetic recording layer formed over the glass 

substrate according to claim 1 or 2. 

13. A magnetic disk manufacturing method, comprising the steps of: 

producing a glass substrate for a magnetic disk according to claim 1 or 2, and 

forming at least a magnetic layer over a surface of the glass substrate for the 
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magnetic disk. 

14. A hard disk drive, comprising: 

at least the 

a magnetic 

magnetic 

head. 

disk according to claim 1 or 2, and 


