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HDD

 

Ʌȡȷȭ 

ɖɁɇ 

ȷɒɱɇɩ 
ɠɶȽɶ 

ɖɁɇ̬
ȠȭȿɣȦɶȽ 

ᶫ1 .3  ɏȻȱɱǵɍɶɇɅȡȷȭɇɧȢ
ɔ(HDD) ǲǶƲ ἁ̱ǯǞǭɍɶɇ
ǓƲ̱ר ɖɁɇǲǶȻɓɆ Ǔ̱ר
̓ȖȓǭǋȒ 

(ᶫǵїЖ ̯ ҷ Ƽ ҘșǔǦǏ
ȒQ&A ƽp101 ) 
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ᶫ1 .4  ʣɆɧɱȷǲǶ Ⱳ
ǯǞǭȻɓɆ Ǔ̓Ȗṟ̑ר
ǭǋȒ 
ʴ ҘǵȳȢɆ 
(http://www.chuden.co.jp/kids/kid
s_denki/home/hom_kaku/index.ht
ml)ș֓ ǲ̸ᶫ 



 

Å

(LD)

 

Å
LD

LD

 
 

ᶫ1 .5  ϽɓȟȢɎɶ ͬǲǑǋǭ ȑϽǓ
ӭᾚ̱ɪɶȴɶǲЊȒǚǯș ǗǦȈǵϽȠ
ȢȻɪɶȽɶǲǶƲ ͬ Ẇ ǲᾍǞǭ
Ǳ YIGǓɓȟɧɅɶᶥ̱ר ἧǯǞǭ̓

ȖȓǭǋȒ 
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Å

 

Å 1.6
H

M
3

M H
Hc

 

 

ᶫ .6 ɍɶɇ SmCo̱ר 5ǯȻɓɆ
ȹɱɅɩȽǵ̱ר ɐȷɄɨȵȷ

(̯ ҷ Ƽꜘ ƽ(Ȩɶɞר
)p.208 ᶫ5.10 ǲȏȒ) 

SmCo5 200 A/m( 25 
kOe)

10 A/m 0.13 Oe
 



Q1.2   
A/m Oe  

Å

magnetic field 

 

Å
 [A/m] 

cgs-emu [Oe] 
 

ÅA/m Oe
1[Oe]=1000/4p[A/m]=79.7[A/m]
1[A/m]=4p/1000[Oe]=0.01256[Oe]  

 

 

 



Q1.3  A/m  

 
Å r q1 q2

F
 F=kq1q2/ r

2  
Å k q1q2

q1 H
q2 F F=q2H

q1  H=kq1/ r
2

 
Å r

4pr2B=q1
H=q1/4pm0r

2

k k=1/4pm0
  

 

 
Å I[A] P

H=B/m0=(I/2pr)
 

Å 1[A]

1[J] 1 
[Wb]  

Å B
1[A] 1[m]

1[N] B=1[T]
 



Q1.4
  

Å
 Nd2 

Fe14 B SmCo5
(BaFe12O19)  FeAlNiCo) 

Nd

 

Å 1.9
BHmax

B-H

 

ᶫ1.9 ʿ ǵȦɋɩȬɶ BHmaxǵ
Ẁ  
̯ ҷ Ƽ ҘșǔǦǏȒQ&Aƽ ȻɓɆɎɱȭȭ
ɨȦȢɄȡɔƲ2009 p.95ǵᶫƼ ǵר ƽǲ
қ  



Q1.5:  

Å H 1.10 (a)

 
Å 1.10(b)

Q1.6
N S

 

Å
 

M
(a) N S

 
Å k mk

M  
    M= Smk (1.5) 
Å  

Q1.6 [WbÖm]
[m3] [Wb/m2]

B [T]=[Wb/m2]  
 

ᶫ1.10 ӓǶӴ̬̱ ǉǦȑ
ǵ ɠɶɟɱɆǯǞǭ
ὑ ǜȓȒ 

їЖ ╣ Ƽ ›ἶЊ ƽ
В ї , 2008 p10Ʋᶫ1.7, 

ᶫ1.8 



Q1.6:  

Å +q -q
r

qr
 

Å

N S

+q -q r
m=qr

N S
 

    m=qr (1.6) 

[Wb m]  

Å 1.11
H m=qr

T
q  

   T=qH r sinq=mH sinq (1.7) 

Å
E q

 
  E=mHcosq H (1.8) 

 ≤⌂╡╕∆⁹ 

r

m=qr [Wbm]

-q [Wb]

+q [Wb]

r

m=qr [Wbm]

-q [Wb]

+q [Wb]

ᶫ1.11 ̌ Ǳ ǵⱨ ӓǵ Ǔ
ɠɶɟɱɆǯǱȒ 



Q1.7: B M  

Å 1.12(a) H[A/m]
m0H[T] M[T]

B[T] (b) M
M  

   B=m0H+M (1.9) 
 B=m0(H+M)

M [A/m]  
 

ᶫ1.12 (a) ʴǯ (b) ӓMǵ ǲǑǘṞ̑ר Ὥ↓B 



 

Å M H  

=̝M/m0H (1.10) 

Å (susceptibility)
B=m0(1+̝ )H

B
H mr B=mrm0H

 

mr=1+̝  (1.11) 

Å  

 



M-H B-H  

Å
1.13 M-H

B-H
M-H

MHc B-H

BHc
 

ᶫ1.13 B-H ǯM-H ǯǮǶͪ
ҘǓ ǱȒ 
  
їЖ ╣ Ƽ ›ἶЊ ƽ 

ᶫ2.8 p.45 (ʝ Ẁ) 
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diamagnetism) 

 

(paramagnetism) 

 

 



 
2  

▌ (ferromagnetism)ר  
ȋȱɎɩɆǵȏǍǲ șқǏǱǖǭ

ȉ ɠɶɟɱɆǵׄǔǓǤȔǪǭǋǭ
ӓșȉǪǭǋȒ Ƕ▌ ǯ̱ר

ᴀǷȓȅǠƳɍɶɇɅȡȷȭȋ Ҳ
ǵɠɶȽɶǲ̓ȖȓȒǵǶ▌ Ǯ̱ר

ǠƳ 

ɓȥɨ ferrimagnetism)ר ) 

ȑֻǍԍἧǵ ɠɶɟɱɆǓ ׄǔ
ǧǓẎǔǜǓ ǍǦȈЋ̱ǮǶ ǵװ
ӓǓ ǪǭǋȒ ƳɓȥɧȢɆȋר ר
ȪɶɋɁɆǶǤǵ̈ ǮǠƳ 



 
3  

֚▌ antiferromagnetism)ר ) 

ȑֻǍԍἧǵ ɠɶɟɱɆǓ ׄǔǮЋ̱Ǯ
Ƕ ӓǓ Ǩ ǜȓǭǋȒ Ƴר ӓșȉǫ҇ ἧ
Aǯ ׄǔǵ ӓș ǫ҇ ἧBǵ ǴֻȖǢǯ Ȓ

ǚǯǓї ȅǠƳ 

ȐǢȚ (screw magnetism)ר  

ɠɶɟɱɆǓʝὑק Ǯᶥ ǞǭǋȒǦȈЋ̱
ǯǞǭ ӓș ǨȅǢȚ 

ȷɒɱὭ↓ (SDW:spin  density wave)  
ἧǵȷɒɱǵẎǔǜǯׄǔǓ ǲѝ⁹ǞǭǋȒ
ƳЋ̱ǯǞǭ ӓǶ ǟǱǋḹֻ(Cr)ǯʝǫǵ

ׄǔǵȷɒɱǓϮһǮ ǵװ ӓș ǫḹֻ(Mn 3Si)

ǓǉȒƳȷɒɱὭ↓ ǵק aǶⱳǡǞȉ ἧǵ
ק Ȋǯʝ ǞǱǋƳ 

ϊ ֚▌ canted antiferromagnetism)ר ) 
֚▌ ǲǑǋǭר ǫǵ҇ ἧ ӓǓϊǋǦǦȈǲƲ
҇ ἧ ӓǯḉ ׄǲ ǵװ ӓǓ ǟȒḹֻș
ϊ ֚▌ ǯȏǽƳ₁ᶽר ȨɩȻɓȥɧȢɆǲ
ȐȓȒƳ 
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2.1  

Å 2.1

(
Wb/cm2)

 

ᶫ2.1 șǋǖȐѝҊǞǭȉ
ǵẎǔǜǶǒȖȐǱǋƳ 



2.2  

Å

 

(a) ǪǭǔǦǷǒ
ȑǵȭɨɁɕǶ̀ǵ
ȭɨɁɕșǹǔǫǘ
Ǳǋ 

(b) ǮǚǠǪǦȭ
ɨɁɕǶ̀ǵȭɨɁ
ɕșǹǔǫǘȒȏǍ
ǲǱȒ 

ᶫ2.2 ǵȭɨɁɕș ǮǚǠȒ
ǯ șₑǺȒ 



 

Å
2.3

 

Å

 

ᶫ2.3 ӓѼǵ ǵ̱ר
Ӣ ǵ ╛ᶫ 

Å
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40 1947

 
Pierre Weiss 
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Å
1949
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2.3  

Å
2.4 

M  

Å

N
S

2.

 

ᶫ2.4 ̱רǵК ǲǶẉ ǵԍἧ
ǓǉȒǓ ȑֻǍԍἧ Ƕ

Ǩ Ǟǉǋʰ ǲ Ǔ ǟȒ 



 

Å M B
B 2.5

 

Å N S

2.6 N
S

H=B/ 0

Hd
 

 

ᶫ2.5 Ƕ ӓǯ  

ᶫ2.6 Ҙ ǶN ǒȐS

ǲׄǒǪǭ ȓǭǋȒ 



Q2.3:  

Å demagnetization field
ŘŜέ

demagnetization

diamagnetism diaέ

 



2.4  

Å Hd[A/m] M[T]
 

m0Hd=-NM (2.1) 
Å N

Hd
M Ñ

 

Å‘

Ὄ
Ὄ

Ὄ

ὔ π π
π ὔ π

π π ὔ

ὓ
ὓ

ὓ
 (2.3) 

Å  



 
 

Å 1/3
m0Hdx=m0Hdy=m0Hdz=-M/3 (2.4) 

 

 

SI E-H  



z  

Å
1/2  

Åm0Hdx=-Mx/2 m0Hdy=-My/2 m0Hdz=0 (2.5) 

Å
 

 



 

Å
 

Åm0Hdx=0 m0Hdy=0 m0Hdz=-Mz (2.6) 

Å Mz

 


