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FUNDAMENTAL PROCESSES 

SIGNAL CURRENT 

IN f 

EnASED 

WRITING 
on RECORDING 

N _d(f>. OUTPUT VOL TS 
dt 

!l--N-.-6--N...._S-...... N~-s .. w~ 

v 
MOTION 

STOR/\GE 

READING 
on REPRODUCTION 



SIGNAL WAVEFORMS. 

LINEAR (AC BIAS) 

DIGITAL 
1 0 1 1 0 0 0 1 1 1 0 (NRZ) - ..___, 

V(t) - -
-

FM 



1i1~co1iJ)JN(~ J)l~NSirr11~s 

n..:connEn SPEED l\IA X f l\llN A. SIC~NAL 

INSTltUMENTATION J -120 j flS 2 Miiz 60 11" nH;JTA L 
(JJ K Fltl) 

QUAil Vll>EO I 500 ips 15 Miiz I 00 11" F.1\1. 

CONSUM11:n v1n1.:n 220 ips 7 Miiz JO 11" F.1\1. 

AUDIO CASSETTE 1-7/8 
. 

20 ldlz 80 ,, .. LINEAlt 1ps 

llAT 12J ips 5 Miiz 25 fl II llt<;tTAI. 
( 61 KBPI) 

COMPllTEU IHSC 1000 ips I 0 l\H lz 100 11" ))J(;fTAL 
(20 KFUI) 
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RECORDING GEOMETRY 

RECORDED 
MEDIUM 

lJI--~~------. 

T 

I 

g = GAP LENGTH 
d = FL YING t-IEIGl-IT 
8 = MEDIUM Tl-llCl<NESS OR RECORD DEPTH 
W =TRACI< WIDTH 



DEMAGNETIZATION FIELDS -_.. FOR CONTINUOUS MEDIA USE H, M 

"FLUX DENSITY" - - -Ba µ 0 (1-l+M) \7 ·B C2 0 

SPHERE 

=--------r 
-1- ·-- -1- --- - ---t- ---- -t-
-l- __... -1-
-1- -- -1-

-.M-----
--------~ - ~1--- -1-

H0 --M/3 

DEMAGNETIZATION FIELD 

. 
-1-
-1-_,_ 



. 
DEMAGNETIZATION FIELDS (Continued) 

11,r> __ _!_ I v·.M· <r-r· > d3r' + _!_ r n ··M • <r-r· )d2r 

· 41T voLuMe lr-r' I 3 41T suR°f=Ace 1-r--r· 13 

EXAMPLES OF TAPE PATTERNS 

LONGITUDINAL 

_ ...... , - -1- __ _ 

-1- ---- -I 

k = 2 1r/A 
M == M0 SIN kx 

CENTER 

SURFACE 

VERTICAL +++ __ _ 

t l t I 
---- -~-1-++ 

M = M0 SIN kx 

SURFACE 

CENTER 

kB kB 
M . 

H SURFACE s::ia - _Q_ ( 1-e -kB ) SINkx 
x 2 M ( ) H:URFACE _ - 20 1+e-kll SIN kx 



AVERAGE DEMAGNETIZATION FIELD 

1.0-

.e-

.6-

< Hd> -: -M .4-

< Ha > = 1 - e -kc5J. -
M ko1-

< H~ > = 1 - (1 - e -k611 ) 

M k5ll 

<'i 11- = 2µ" -----au =1µ" ---pd- --
20 40 60 80 100 120 140 

l<FCI ( 2/A) 



MAGNETIC 1-IEADS 
FUNDAMENTAL STRUCTURE 

TAPE PATH MEAD FIELDS 

1 _ FLUX .PATl-I 
~--"-_,;' 

/, J_; "B "'(MIGi-i PERME~BILITY) 
GAP \/ . 

( FUNCTION OF HEAD IS TO TRANSLATE m Tl-IE MMF (NI) OF WINDINGS TO Tl-IE' · 
I GAP WMERE THE TAPE PASSES 

"--I 

WINDINGS N 
SIMPLEST APPROXIMATION (WIRE FIELD) 

t~ H·dl=NI :>H =t!L CONSTANT MAGNITUDE 
~ 1rr FOR EACH RADII r 

M0 s DEEP GAP FIELD :> NI t:=: M g or 1-1 ==fil 
0 0 g 

1-1 R:S Nly 

x 1r lx2+y2] 
I-I ~ - Nix 

Y 1r lx2+y2] 

H x 

1-1 y 



HEAD FIELD EXPRESSION 

I SOLVE POTENTIAL PROBLEM FOR FINITE 
PERMEABILITY µ. 

II FOR µ.-..oo AWAY FROM WIRES CAN SOLVE: 

v2 •'·=to t-i ==-v ,,, ,,, =± Nt 
/I I I s 2 

ON OPPOSITE SURFACES 

Ill KARLQUIST APPROXIMATION: 
2 DIMENSIONAL, NO END AFFECTS, GIVES FIELD ABOVE 
HEAD TWO WAYS: 

l CURRENT 
1) SOURCE SHEET OF CURRENT WIDTH g ~: \ "sHEET 
2) UNIFORM POLES ON GAP FACE :i: 

H c:1 _Q_ tan-1 .1l --x -1- ten-1 ,.-..; __ _ RESULT H { 12 1 · g/~-x }· POLES (n·M). 
x 'Ir y 

H c:I Ho In _.._(g/"-'-2_-_x_)2 __ 1 ___ -y_2 

Y 2,,.. (g/2+x) 2+y2 

H c:I Nie e =EFFICIENCY 
0 g 



SOURCES 

/""-

FIELD FOURIER TRANSFORMS 

.....-~ 

---------- --
, MAGNETIZED TAPE 

00 . ()() 

f (k) ::: f 9lkx F(x)dx , F (x) = _!__. f dk alkxr (k) 
-oo 21T -oo 

IN TWO DIMENSIONS: 

2 a2 a2 v .,, - .,, + .,, re:: 0 

Dx2 Dy2 

TRANSFORMING 

-k2 .,. (k,yl + a2~ (k,yl = o 
(Jy 

cf1 (k,y) -=c/J(k,o)o-kY 

Hx,y (k,y) cs H~Y (k,o)e-kY 

. H(y) 

HS (k,o) 

ENERGIZED HEAD 

ky 

k - 21T/'A. 

"SEE" EFFECTS TO y ~'A./3 



SPACING LOSS 

•Applies to 20 fields with no permeable media 
(keeper or recording medium) above source 

•Applies to harmonic analysis only 

•Linear on a log-linear plot 

H(k,y) 

HS (k.o) 

ky 

k - 21f/'A. 

20 log10 H(k,y) 

-54.5 y/A (dB) 

/ 

y/A 



HEAD SURFACl~ EFFECTS 
I 

CAN SHOW (20.) Mi(k) =- IH;(k) (ONLY A go• ROTATION) 
. 00 

I-Ix (k) ""'" f e-lkx 1-tx(x)dx s . s 
-oo 

;r--- !- g-:--,::: 
-----L------

::>H;(k) ~ sin 1·1 1 l\g/2 ' EDGE EFFECTS (l<L) 
NI 1.111\g/2 

00 

H;(k) -o AS k - 0 SINCE f H: (x)dx - 0 
-oo 

HEAD"BUMPS" 

I Hsx(k) I 1.~ · I 
NIE 

1/'A. )\!!!1.11g 



THIN FILM HEAD RESPONSE 

CROSS-SECTION OF A COMMERCIAL 
TlllH FILM INDUCTIVE llEAD 

(COMPLIMENTS OF TllE READ-RITE CORP,) 
1.0 

FIELD SKETCH 
(SzcZECll) 

• i 0.5 • 
)( . 

J: * 

"' 

• 

o- '"' 

-0.5·•-~-,.--y-,---, 
0 0.5 1.0 1.5 2.0 2.5 

><lg 

0 0.5 1 0 1.5 2.0 
0 

·,._ ~"!· 
• • 
• I . .··~ ~-0.5 

J: 

-1.0 

.. ·." 
• * • •• • • 



THIN FILM HEAD. TRANSFORM at surf ace 

SYMMETRIC HEAD ASYMMETRIC HEAD 

1 stn l.lln~ cos11(~L+l) 
h ( d c I\ 1 02 5 >. J 

I\ 9. -. . 2 . 
1.lln>. -

(\LJJ 

frequency response 
2 

<\_'-) 3 
aleoa Lindholm 



TFH RESPONSE EXAMPLES 

SYMMETRIC ASYMMETRIC 

10.0 

fO.!I, 1.0, 0.51 to.a ,----.,--,---r-,--.----.---r--y--....----. 

0.0 

0 10.0 

iii 
iii ~ 
~ 

"' "' Cit 
~ :z ·20.0 0 f 

~ ::i 
a: IC 

.Jo.a_ 

-30.0 

-40.0 -

-40.0 

·50.0 --~--.___.___,_ _ _._ _ _.__...____,L---.J.-J 
0.0 0.1 O.J O.J 0.4 0.1 0.1 0.1 0.1 0.1 t.O 

OAP/nAVEUNOJll 
·60.0 

0.0 0.1 0.2 0.] 0.4 0.5 0.8 0.7 0.8 U.CJ 1.0 

UAP/WAVElEN<Hll 



J 

_I 
- c:::-. i 

l . 
: 
' I 

x . --.!.~= 

-.:~'-·---;----+----+----------;.----;---~----; x 
0 lS 32 48 5.:. S:J £:5 ~25 

MR WiC• Gop "Fi=T,. 
,~------------------------------------..., ·-, 
c.!. 

I 
I 

-10,( 

-2ct 
-~r.J -- ll 

II -4Cl 
-==-'' ---:-----...-----:.. _ __.... _____ -..; Gf.P /L/l~:Jr 

0 . s 1 l. 5 2 2. 5 



fl 11 X en fering heacl a ( Sii rf'acc 

Hr - riehl f'ro111 111ccli11111 at hcacl surface 

~Hf ·~ 

<I> s rv I I d a B 11()r111 a I - 'l. () \V I 11 r d x 

area at top 
s11rf'are 

'l'otal 1'111x <ll is that through windings or that entering all surl'accs 
(net flow!) 



t-/0 "NI~ 
~-cep =- [ ds 

llEI>RODUCE PllOCESS 
(GENERAL) 

RELA11VE lIEAD TAPE MOTION SPEED 

or 

dx 
v - dt 

==> v d<l> 
- - Nv dx 

d<p surface · 
V - - N £ v W dx per t111ck width 
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RECIPROCITY 
EQUIVALENCE OF MUTUAL INDUCTANCE FOR TWO SOURCES 

I II 
(MEblflM) 

,FOR CURRENT IN I U 1) 

!FOR CURRENT IN II 0 2) 

H21 Is FIELD DUE TO 11 
EVALUATED AT A2 

CONVERSE FOR H12 

I CAN BE MAGNETIZED TAPE SINCE CURRENT 
LOOPS CAN BE EQUIVALENT (EXTERNALLY)' 
TO MAGNETIC DIPOLES 

II CAN BE REPRODUCE HEAD 



RECIPROCITY (cont.) 

MAGNETIZATION PATTERN y 
I "M (r) 

~---..... / z' ·~_....., 
x 

r-H( ~· +xl 

H0 REPRODUCE HEAD _ .... 

REPRODUCE FLUX EXPRESSED AS: 

fff -• I _1 I 
4• (x) e::: 110 M(r )·~ (r -t-x)d3r' 

TAPE 

1) HIS EVALUATED WITH UNIT NI APPLIED TO HEAD 
2) RECIPROCITY IS A conRELATION OF M & H 

3) PROCESS MUST BE LINEAR 



RECII1l{OCITY WITH PERMEABLE MEDIA 

~ ~ 

llo\v is the head field 1-1 (r) defined? 

~ ~ 

What constitutes the nJediu1n M (r)? 
(Wessel-Berg-Bertram, Smith) 

SEVERAL POSSIBILI1,IES! 

1. llead is due to wires only and "n1ediutn" is all n1agnetization:" 
111ediu111, head, keeper, etc. 

2. I-lead is due to wires and all reversible 111agnetizations: head core, 
keeper, reversible M in n1ecliun1 
"1nediu111" is re1nanent 111agnetization only (preferred-easier) 

He careful! 



REPRODUCTION OF SINGLE 
PEn1=Ec1· TRJ\NSITION 

\__~ 
Jh 

x=x d 
V ' o I u-l J::-\ 1 

· - " JJ..iLM(x')·l-l(r'-1-x)llx'lly' 
NeWv ' 0 iJx' 

FOR THIN MEDIA 

V( ) { . } vN:W IC::8 2µ.oMull I-Ix (x0 -l-x,d-l-f>/2) cos0-H·y(X0 -l·x,d-l-8/2)sln0 

Os==O 0<0<1r/2 Or:::1r/2 

x=x 
0 

LONGITUDINAL M XO 

INTERMEDIATE 
XO 

VERTICAL M 



SPECTRAL RESPONSE 

SQUARE WAVE 
RECORDED 

M(X) 

1--A--I 

RMS FUNDAMENTAL VOLTAGE 

vrms C'2 • 707 1-1< Vpulse (K) 
1r 

d-18 
VP0190 (1d -=/Lo f dy' kMk(y')-l--l9 (k)e-ky' 

d 
NWEY 

ynns 4 
-- e::a .707x _:_ x µ. 0 M0 Kli 
NWEV 1r I 

MAGNETIZATION/ 
LEVEL HEAD 

f.. ....-k6l 
~ 0-kd sln1 .11 kg/2 

kB \ 1.11 kg/2 
\ \ 

THICKNESS GAP 

DIFFERENTIATION 
LOSS SPACING LOSS 

LOSS 



EXPERIMENTAL SPECTRAL CURVE· 
v ·1:1 500 IPS 

OPTIMIZATION @ 
60 µ."WAVELENGTH 

TAPE: Mr-1200G 
He - 700.0e. 

_&.-.._..__..___..--~-..1 I I I I I I I I 8 -v 200 µ." 
HEAD 

30 - DIFFERENTIATION (ko) 

---- :----- SPACING LOSS e-kd on -55 d/A(~BJ -
....... 20- '----_..__. FITS TO d = 16µ." 

~ -..../.....__...__ GAP LOSS 

~ 10 · THICKNESS LOSS ""°"'..__ CORRECTED. -

~ -------- J i: 0- [ (1-k~k&) J ...__ .... 
1-. 
5 -10· 
> 

-30. 

0 

FITS TO 8:::::551.c." 

WAVELENGTH (µ."} GAP LOSS 

250 125 63 43 

10 
FREQUENCY MHz 

32 

20 



FINI1,J:!: TRANSITION LEN_.GTI-1 
II\ 

Ali C1'A.N G l~N'T 
"':'-· . 

21Ylr x 
l\1(x) = ·n fan·l a 

1 2 i JVI r c - k a 
lVl(k) = k 

e-kd e-ka = e-k(a+d) 
==} cl ~ cl + n = clc rr 

Il,-:uSLOong._ -4 I 2 4 ( 1 ) ( I ~) rr = \f g + c +a c +n+u 

Note: If arctangent is not a good fit (e.g., c r f' (x) 

=> no silnplc cffccivc spacing ! 



v 

"ROLL-OFF" CURVE 

3dB 
-·\~....... PEAi< OUTPUT 

/~-3dB ~ ROLL-OFF CURVE JOINS SPECTRA WHEN 
A_ PEAK f ~ PULSES BEGIN TO OVERLAP (EXCEPT FOR 

i-~s SPECTRA 3dB PEAIC TO RMS SHIFT) 

KFRPI 

D50 IS DEFINED BY DENSITY WHERE PEAK OUTPUT DROPS ·50°/o 
. 

SIMPLE FORM: FROM PULSE EQUATIONS FOR THIN MEDIA (a= 0) 

1\.148 -1 g 
V PEAi< - 1rg Molan 2(d+a) 

V ,.i 1 -1_ M kli 8 -k(d+a) slnkg{g_ 
nns . "J2 1r o kg/2 

D50 OCCURS FOR THAT k WHERE 

v 
~~=2V .J2 rms 



APPROXIMATE 0 50 CURVE 

5~.-t-1-------·-- 2 

DISK -

EXAMPLES g = 27 µ" 
d=10µ" 

PW50 D50 
------- --(/) _. 

-Y--1--<( 
.m \ 0 3 -·~Ir-I 

He 450 Oe 
8 3 µ" 

lO 
3: 
0.. 

I(/) 

m 'o: 1 --- >< lw 
Ot> ____ clOI~ 

---->< 
=> 
..J 

---tL -
--------------~--------0 0 .4 .8 1.2 1.6 2.0 

(d+a)/g 

Mr 10,000G 
a 22 µ" . th 

He 900:.oe. 
8 1.1 µ" 

Mr 10,000 G 
a 5 µ" th 

APPLIES TO LONGITUDINAL RECORDING 

D50xg IS FLUX REVERSALS PER INCH TIMES INCH 

OR FLUX REVERSALS PER METER TIMES METER 

67.5 µ" 

40.5 µ" 

20 
KFRPI 

35 
KFRPI 



Vv ~ ~~(U. ~ ltJ ;JtM. 
G-.::. Cu~ v-d lx~~ 

SIDE READING 

A) ~ _J_ re.+ w -k;r 
ttsf 2 Jc. e d;y 

(foT o(_ W 

. 
=) Wof(?T C,qsE SIJ)E l(EIJ.PJN? 

6f[~CTl~"1 L f?E5 fbJVsE 

e -k~ /;_p-ktv) 
5Rf( -== l' lJ 

~~ )1- 1 ollJC- Wl\V ELEA) (Jll

Pl/£. AJoM, E Alotv 



LO 5 S 

~IEAb it\A.}C.lE.-T>>... lU1TH rzesPEcT TO Tfl>'l-CIC PIW·&' 

{o 4 ~ 

<;IN (-Tr l/J ~ ()~/).) 

( 71 tv lt</V'J & /-) ) 



RECORD PROCESS 

ULTIMATE DEMAGNETIZATION· LIMIT 
11demag'.~Hc 

ISOLATED TRANSITION 

LONGITUDINAL VERTICAL 

Hdmax-.., .... \ 
I \ , \ 

/ ' I \ 
I , 

.--M(x) 

I 
I 

' I 

\ ,' ,_, 

, 

OVERLAPPING TRANSITIONS (SINEWAVE): 

\ 

Hd (SURFACE) = M/2<Hc '(BOTH L & V) 

-~M(x) 
I 

'--- Hv, {x) 
d 

RECORD PROCESS DOES NOT PERMIT THIS 
LIMIT TO OCCURll 



DEMAGNETIZATION LIMIT - LONGITUDINAL 

, Con+A LI Jf 1 "'0 • IS~{a-fu/ /Hdje. 
!it~~y ~lift y /oSiitl>t 

• t!,.d AA. "J.elir" cf .uiv; '1f d i:r, a. i l .,,, 

tt.ttr~ ~4-.14lrd'/,_7i f~e- . 

• c1' = 1-ff 11 , 4-~t ~ 10,, ooo ():_ ) )le, i:= Joo o 

, V pllJtJt ~ .1; Af Wti:,tr/lo M 0-/'I T~1 • q - • 
1r " .;t. a.. AIUA' 

,::c.,r 

lo '' /ti 41d8 /J. t;tBP:E 

rcr: 
37 dB 5-'/ k.!5fI. 

j 



DEMAGNETIZATION LIMIT - PERPENDICULAR 

, C.o kJ"T 1'Cf "f 14\# O. O 

• rf ~ ~I 

II 

~ n 
:E 4 -
'd 

lit 3 -
ti 

2 • 

i! l . 
:E ·••·•·•··•••··•·····•· :::4 0 • •• 

u,111. - o.o _ 

·. 
- 1 t==t===.r:.:.:···:.::.:···::.:.:···:.::.:···.:::· ···:x· ·:.:.:.:···:.:.:;·. ·:::.:·-·:.::.:·. ·:=J· -

-1 0 1 2 
Poelllon x/ d 

• l~o l~:·l·Pc). puke.. 
livM-,... $11pevpot;}f1(m 

Roll-off Cuna 

....... .. r 
,~ 
z 
~ 100 .-

l> . d/1 - 0.01 

6/1 - 1.0 

tu-• 10-• 
1/>.. 

S:::. '} > f\~ ::.- Jooo c9~ 

y pe. .. lt. ( M Ytl-I"-/ /JU~ .. ,p~ -Tvr.c .. ,f(· ) :::: 3o JB 

D6o (~:: 1op") ~. /1/0 KFcI 

100 



BASIC RECORDING CONCEPTS 

1-1 = I-le CONTOUR --MEDIA 
H _.,_ MAGNETIZATION 

- -~ _.,_ ....,._· ......... - ....__..._ ---
v _ _.,... 

RECORD HEAD 

BUT REVERSAL LENGTH IS NOT ZEROI 



I . 

I 

BASIC REC011DING CONCEPTS (Continued) 
. . . 

M 

I (7 5°/u} 

--11---·--l-_lf_ I 1-1 
I I H~ 

(25°10> I 
I 

1-1~ 
M-H LOOP 1-1 r -1-1 r 

SFD = 2 1 

__._ I I 
I I 

---1 a, 1-.-1-1~ 

o1 =: TRANSITION WIDTH _ 21r(nrl-d) 
SHORT WAVELENGTH VOLTAGE: V no e __ ___._ 

A 

Dt DECREASED IF - ·1} SFD DECREASES 

2) l-IEAD GRADIENT SHARPENS (d-•ol 

3) DEMAGNETIZATION IS.REDUCED 



ROLE OF DEMAGNETIZATION FIELDS 

1) Hd REDUCES NET 
FIELD GRADIENT (dH/dx) AT TRANSITION 
POINT ~_AND THEREBY 
BROADENS THE 
TRANSITION (dM/dx). 

2) Hd IS ZERO AT TRANSITION 
CENTER AND (TO FIRST ORDER) 
DOES NOT MOVE THE TRANSITION. 

TECHNIQUES TO SOLVE NON LINEAR M(x) PROBLEM: 

1) FULL ITERATIVE CALCULATION AT EACH TIME INSTANT 

Hh-+M.-.Hd--*HroTAL -+MNEw-l·ldNEW_. .•. UNTIL 

CONVERGENCE 

2) ASSUME SHAPE OF TRANSITION WITH A FEW 
UNKNOWN PARAMETERS AND SOLVE USING A 
SIMPLE CRITERION 



ARCTANGENT MODEL: 

NET 

-- FIELD 1-t = He 

HEAD FIELD 

DEMAGNETIZATI! _/ 
FIELD 

II 
HEAD LOCATION 

SLOPE CRITERION 

M(X) 



SLOPE MODEL (Continued) 

dM dM 

SOLVING SLOPE CRITERION YIELDS 

8 _ d(1-s•) _1_ {{ d(1-S") r + M,lid f'2 
1fQ 1ra . 1rO I-le 

SHARP GRADIENT a -.oo ~ a--+ 0 

ZERO SPACING d __. 0 9 a--+ O 

SHARP LOOP s• __. 1 9 a DECREASES 

REDUCE DEMAG M /H _. O r c ~ a DECREASES 

REDUCE THICl<NESS a--.o . => a DECREASES 



I 

CURRENT OPTIMIZATION -.:.Sl;JpRT WAVELENGT~IS 
. ';_ 1, 

INCREASE 
I 

I I 

• •I "•, t 

.' " 

Va Mr kll ci;lta' 

X· 

\ 

a 

di-I 
dx 

OPTIMUM 
GRADIENT 

( 1opt) 

a :::::. 76 
I 



Pl~l~llJ~NDICULAR I~l~CORDING 

TlIIN MI~lllA 
M 

M ~ 
____ - -+Ile -'-·-· 

G I 
• 

-lie J 
1 

I I 
HING HEAD 



ISOLA'fEIJ l1 ULSE 

DO . • 

. iJM 
V(x) a j iJ--, · H1~ (x+x') 

-oo x 

(a) M (b) 

---1-l~---- x' 

' L--~--
{c) llfi (d) 

-..... 
v 

DM 
Dx' · 

7 

DEMAGNETIZATION 
l.IMITED 
TRANSITION 



PERPENDICUl_,AR RECORDING 

• rflIICI( MEDIA - RING lIEAD 

• DEMAGNETIZATION FIELDS Al~E REllUCED IN REGION OF 
TRANSrrTON 

0 
11: 
'-.... ,-..... 
M .......... 
·d 
lJ1 
... 
0 

u 
lrl 
'-.... 

2.6 -

2.0 -

1.6 -

1.0 -

0.6 -
d/gca0,01 

o. -

U(x)/llc 

·------· lld(x)/llo 

i·l"~1>1i1i1iM "5h~P-~-~ 
.~ ------------------- -y ___ ...... -

,. 
,,'' 

H d/aco l.O / 
~ -0.fi - .... 

' ' 
-1.0 ----=1------' 1__._1_._,____.___. 

-2.0 -1.0 o. 1.n 2.0 3.0 -1.0 

· Poslllon x/g 

REDUCTION OF DEMAGNE1,IZATION li'IEl.1D CAUSE: 

l. TRANSITION SlJAPE TO IiESEMfiT.11~ SlJRFACR llEAD FIELI) 
(Lo11c7.,IVI id diet on) 

2. OVEl~Sl-IOOT rro OCCUR DUUING JiECOUD PROCESS 
l~ELAXA TION 



FULL 2D CONrfINUM VECTOR 
RECORDING MODEL 

(Potter and Hcardslcy) 

DEMAGNETIZATION COMPLE1,ELY INCLUDED 

LONGITUDINAL 

PERPENDICULAR 

) ) > > > > r.> >- >- ~ .. - • - • " "' -E ( < < -.: ( ( . 
> > > > > '> > > > r~~ ..... ' ' ~ ..-< < < < < < < < • 
> > ~ > > > > >·~~'J..~ \\.a ' ... ,. < < < < < <. 
> > ;-~ )o :tr-~~~ 'J.. '-ii \ l I ti' •--« -< < < ( -

SIDE VIEW 

.. .... ' ' \ \ ' \ \ \ \ \ \ ' ,,.,,,,,,,, 

Perpendicular appears sharpest 

Longitudinal has significant perpendicular coruponcnt in transition 

'Vho "'ins '! 



RECORDING ·oN TI-IICI( 
PARTICULATE MEDIA 

• FIELD 1-IISTORY IS A ROTATION IN RECORDING PLANE 

• ANGULAR DEPENDENCE OF COERCIVI'fY MONOTONICALLY 
INCREASES 

FIELD 1-IISTORY 
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MICROMAGNE,.fICS -- 1,1-IIN MEDIA (top vic,v) 
(Zhu, Ucrfram) 



SI (MKS) 

B = p.0 (H+M) 

B: TESLA 

REVIEW OF UNITS 

C.G.S. 

B = H+41rM 

GAUSS 1 TESLA .. 1 o4 0 

H: AM.PS/METER Oe 80 A/M - 1 Oe 
M: AMPS/METER GAUSS 1 kA/M - 1 G (emu/cc) 
p.0 - 41rx1o-7 HENRYS/METER 

E.G. FIELD H FOR N a 10, I == 30 mA, g • 30 p. • 

H a !!!_ - 400 kA/M OR 5000 Oe 
g 

MAGNETIZATION 1Fa2o3 ,_..:::::70 emu/g, p-4.6g/cc 

MP - 70x4.5-350 emu/cc 

1 
MTAPE • pMP -3x 350 -110 emu/cc -110G OR 110 kA/M 

Br - 41rM ~ 1500G or .15TESLA 
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