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“*sz"-'trans,m ~ssin electron mcroscopi c photograph to i mage processing. E - e,
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t hi ckness of 25 pm by} el &ttrol ess. platijng] a ace was pol - ished:
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ency (13.56 Miz)

c

ylor . : .
pip in}a radial directiong

A :

t

ratus, and

P -
Ind:.ca a txarget nymey
e

&t es efhecsﬁ,lbst rqt

“intgrmedi ate el ectrodesy gmmslgaf’ &4 ndi ool Ss| @ [9Mg spurce for sputteri ng
“and numeral 6 indicatlese & § ce|tbia he llatjer neli ate el ec- 25
~trodes. Namely, the Intir nﬁﬁg at 8 sel ect qodes 4 wefe provided in the
yicinity of the outer] ¢ & rcu erence of |a : d| sputteri ng”was
Quduct ed by appl yi ng™=a POSITTVE VOrtage ft erngpdi at e: el ectrodes’
elatl ve to the substfate 3 to | ncrease_.-t 'g)'elt__nnt'-i al - so.that the
-potential of the subsfrate 3 becanme negas |@tfiye fo the plasma .
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Vol tage. of - such interjpediate el ect rodeg gl} 24 gkopn in-Table 1. In
Conparative Exanple 1f -ne: voltage was.: 10%¢ {t® ¢ he I ntermnedi ate.

tedtrodes 4 and: 4. Wth respect ‘to. t BohBti®? [IGFe} s t hereby obtained}
he nunbers, ‘the- d|a R e ey O o iaas ¥ the-low chromium §
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el d of 5K Os. The results are shown -In Table 1 and Figure 1 (the relati
ween 't he nunber of the | ow chromi un concentration regons and the
ercive Eforce tic). Further, transm sslon el ectron mcroscopic
otographs of the netal crystal Puctures showi ng the 40 chrom um
gregation structures of the magnetic layers of Exanples 1 to 4 and
1 arﬂatlve Exarrpl e 1 are shovvn In F| gures 7 to 11, respectively. 45
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After 0.99 0.69 l1.16 0.85 0.92
etching '
[\ 20 " The remaining portions were apparently segregated regions of high chromium concentration. Further, as

is evident from the electron microscopic photographs of Figures 7 to 11, the coercive force is improved by the
structure wherein the low chromium concentration regions are surrounded by the high chromium concentration
regions. From Table 1 and Figure 1, itis further evident that there is an optimum range for the coercive force
in the number of the surrounded low chromium concentration regions. '

i : EXAMPLES 5 TO 8 AND COMPARATIVE EXAMPLES 2AND 3

Using substrates having the central line average roughness Ra of the surface In the circumferential direc-

~ tion varied by controlling the conditions for texturing the surface of Ni-P substrates, the relations with the ori-
30 entation intensity ratio of the Co crystal (002) plane of the magnetic layer and with the anisotropy ratio of the
2 coercive force were studied. The sputtering conditions were the same asin Example 1 exceptthatin Examples
F 5 to 8, the potential of the intermediate electrodes was adjusted to +100V, and in Comparative Examples 2

and 3, the potential of the intermediate electrodes was OV. .
The anisotropy ratio of the coercive force was obtained as a ratio of the coercive force (Hc /) measured -
35 by applying the magnetic field in parallel with the texturing direction in the plane of the sample by means of
a sample vibration type magnetometer to the coercive force (Hc.) measured by applying the magnetic field -
‘in a traversed direction to the texturing direction. S _
_ ‘The crystal orientation (the intensity ratio of the electron diffraction rays of the magnetic layer) was meas-
1 ol ured by the above mentioned method. The results are shown in Table 3, Figure 2 (the view lilustrating there-
40 lation betweenthe central line average roughness Raandthe anisotropy ratio of the coercive force He/l MHel),
Figure 3 (the view liiustrating the reiation between the central line average roughness Ra and the intensity
ratio of the eiectron diffraction rays in the Co (002) plane) and Figure 4 (the view illustrating the relation be-
tween the intensity ratio of the electron diffraction ring in the Co (002) piane and the anisotropy ratio of the
~ coercive force He // Hedl). Further, transmission electron microscopic photographs of the magnetic layers of-
4 Examples 5 to 8 and Comparative Example 3 are shown In Figures 12 to 16, respectively. - B '

. A o__f.th'.é magnetic layers had segregation structures:in which low chromium concentration regions are shr-'
rounded by chromium concentration regions. The diameters of atleast about 95% of the surrounded low chro-

mium concentration regions, are within a range of from 80 to 500 A, and the number of the'low chromium con-

~ centration regions is from 800 to 1,000 '_r'_éﬁlohs’l;m& The average diameter was from 190 to 200 A
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From Figure 4, It Is evident that there |s a distinct Interreiahon between the Intsnsity ratio of the slectron
. diffraction ring in the'Co (002) plane and the anisotropy ratio of the coercive force. - -

"8 . Asubstrate having a texture with a central line average roughness Ra of 240 Ainthe clrcumferentiai di- -

. rection, was mounted ina high frequency magnetron sputtering apparatus, and after evacuatlng the apparatus

toa Ievei of 1 x"10°6 Torr, the substrate was heated to 250°C, argon gas was intraduced to 5 x 10~ Torr and

. & chromium Iayer was formed ina thickness of 1,600 Awith a powerof 8.8 W/cm2. Then, a magnetlc layer of
'Cou&1. atomic % was formed in a thickness of 600 A. This magnetic layer was measured by the above men-

o tioned method to obteln the number, the diameter and the average diameter of low chromium concentration

' regions and the Intensity ratio of the electron diffraction ring between the circumferential direction and the ra-

. dial direction in the Co crystal (002) plane. The magnetic layer had a segregation structure wherein the low

. chromium concentration regions were surrounded by high chromium concentration regions, and the diameters

: of at least about 95% of the surrounded low chromium concentration regions were wnthin a range of from 80

10
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a l ongisbudi nal magnetic recordi ng nmedi um having a high coercive force. 25
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4 2. The longitudinal magnetic recording medium according to Claim 1, wherein the non-magnetic substrate
has a texture with a central line average roughness Ra in a circumferential direction of from 30 to 300 A

{3 to 30 nm).

3. The longitudinal magnetic recording medium according to Claim 1, wherein the orientation degree of the
hep crystal structure of the magnetic alloy layer is such that the intensity ratio of the electron diffraction

% ring in the Co (002) plane between the circumferential direction and the radial direction of the substrate
is at least 5.
4. Thelongitudinal magnetic recording medlum according to Claim 1, wherein atleast 95% of the surrounded
58 low chromium concentration regions have diameters within the range of from 80 to 500 A (8 to 50 nm).

5. Thelongitudinal magnetic recording medium according to Claim 1, wherein the number of the surrounded
low chromium concentration regions is from 800 to 1,500 regions/um?,
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3. The longltudinal magnetlc recordmg medlum accordlng to CIalm 1, wherem the onemation degree of the
50  Hicp crystal structure of the magnetic alloy layer is such that the intensity ratio of the electron diffraction
ring in the Co (002) plane between the clrwmferentlal dlrectlon and the radial direction of the substrate

- is atleast 5. : _

4. Thelongitudinal ma'gnetic reeording medidmfeccording to Claim 1, wherein atleast 95% of the surrounded
low chromium concentration regions have diameters within the range of from 80 to 500 A (8 to 50 nm).

| 5. Thelongitudinal magnetic reoordlng medium according to Claim 1, wherein the number of the surrounded
low chromium concentration regions is from 800 m 1,500 regicmslum2
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