PHYS 4Go -~ JEcTorE Y

(MAGNETISM
I Se FAE IN THIS CLAMS  we |[fAVE  FocuowsD
(O ATEnTion  ALMOST  oNTRBLY  ON  THE ¢ BARS s

| oF ELECTENS  AND  PRENUMENA  AsSocinnED  WITH

|
l pLECTE e FELDS ((’ﬁ C RBeddiNG R ReNTS 4 RSSPevSE
' = r

‘; Tv WL'TAGE:’D‘ Foe THE NexT CoPLic cfF \,'/\:st:'.lq"I

I QNG To TulN ove ATEwNTwd To THE

| oTHER Mﬁ.ﬂ'dﬂ ?{LOY?EIZTV Or E L) CRAS * ;P/ﬁ/‘/

|
11

i As T uBMS  0T Spw INTEAACTIONS AL

_ PL ALy LY VNEDIATEND THEIVG H CHALGKS AN D EBLECHK e

| FELDS | Ruy  THE  PrS0uTS  ARX A SsRIBS oF

f
| PH—éy\fdnlﬂVA AASSee (ATE D VIiTHt  HMAGNEKETIC FigDs

Conpm1SING  oNE  oF THE ST SuBTLE A Confrsk

MAMFEST AT (aNS  ¢F QUANTYA IKHANICS (N PARY

RoDY  SYSTERS, wl Qe  QuNg To rFresi

STUDY e e @ MEANNG  pND o)W OF

MACWETISN  AND 5K THESE  PHENemENA  AS

| ! .
s e JopNg OF fONT T STV qee ToPicS

oF ORVS B QARANETERS pn>  YUASE  TRANS 1 Tion T

S‘Tﬁ‘?—'r wiTH  Sung Dﬁ(-‘-(N\Twn/S

SUE

' MAGNLTIS M ¢ ‘CLM‘S oOF PuYicaL phenome N THAT

EnmeR. CREATS oR  ARS  puDIATED By MAGUETC

FgLDS

WAGHETIST (I8 FATERALS):  PHENUNENA  NSOCIATED W ITW

| MAGHET(C pomawTs  OF  ConSTIOENT  AATOR(AL  PAETICLES




Suc#  DUFINTWNS Afe ALWAZLS A D7 OWSATIS SacTaey

,i_ﬁé? SHET  AFPEAMR  SULE  REFERENTIAL  Renusmp st
Focce 15 A Fowphms/ise

| q (fevan THAT THE  MAGNETIC

[MEoZcel o I ATYESE NN TALET SNTR L SETUNGEGUT BETS

ﬁ Deliwve T (Ne# CAW wi)  Rur  To DrscRiBg 1T,
or t”hGN’{STS ARy PuEANT To

| THESE  DEFiniTiows
Rerund Yoo  gF THE
5 LPERAVME NY AL OBSEAUNFTIOW S

AD  VBONETIC  FELS.

LonG  HISTOEY oF  CoNNECTED

BSSoc IATED  WITH
(“(pu ENCouNTEI-

1

YW TEL (RS
:ITHG 5 Tt 1SSuL wHen  TEUNG  To DUIFVE Vs Licciric
| citneor’,)
SHofT Wi sSTofRY ,F PAGVETIS
e~ 60RC - DSCavstT  of  LodesenE (£ ()
I N Qroxce  (Avd  Npia AwD Chiwa)
A > PpsTetiz AND G RBER  PH LotoPlIEES
/ 1;1 I_ '.,Il DISCusS ATEZACTIoN -IP’L'IS,- RASIC  PRoOPERTISS
I ® (200- 1Geo — ADVENT ogFf  Congnss  DiSCovseY
: gvr  SALTH  BS B MAGNST
(G
KZ\ \ 6 /3}7/29 —~ BERSTED AND pnpey DiFCuvsr
= § CURRSWTS CRBATE MAGNETIC FEelps

4@:’ } BLucTel
i/ - SoriW e D

f

{1/
1 L
\/ \:I/ e 1§20 - BT ~SAVART | AW
-\ )

)= M LT 7=
1?)_ ") e J | E)'J

C




o 1§73 — FAenon DiScovers  Ting -VARTING
_B‘ CL ENTES =

P o e, S B0 J$G i VMYW\ELL\T _L_,S&unrr:c}mr
- ! =D ELxCite MAGNETICIA
........ ___dl___,_!ol_og_ il L:.l HSTEIH SH.dVS D}Fl—.:c_&l{ucl; N
6 T wissH TZ\ ‘ B Sﬂ"_f’_‘_—i____ﬁ ATIER

QurcreNCy ERAMIS

| e AT Boe- VA gy THEgREM N
—  CLNSSICAL Se a1 DS CnwreT
ISR  CofforT A NET PAGNETIC pongnNT
(V.«. MAGN¥TS Cav'T ENST‘) :
__+ Wy, AOVMT  OF  Quawtor  MEcuawics,
Quersi2aod  oF panluine  porénsof D 1S Covi kT
o “smu" GiviRusic ANG Y\OM) I
e e Reseofic
s e (305~ [5%0s DEVELGPMENT o F  IPEAS 0
MAGNETIC UROER. e




Ll
| MAGNETISTY ¥ MATERIMLS

OFf  FondPMENTAL |NTEREST \wped §TODY

MAGNET St N MATCRIALEL 1S e  MNAGNETIC

y
“Of"‘”f-}wﬂltﬂ 5 LicrArY  THE, DlPore TiELd

QTR VT IF THE

I pLMURGING Fg_dm A TATERIN L

=<

!

.\ \ H
M= mome~t = \MﬁGu{TlZ-A“‘rm:u

}g

Nl
i

e

Sond  WMATER(ALS (Lmr LnDKSTvrdK_)_ D VELUP

SPvTANSWs DLt MIRENTS  \jyen TEMPERATURK

15 DECREASED  Pplow A CoRTAN Tc.,mﬂr&n?uﬂ:{}’fc

D F FERYWAGNET ¢ A MAELAL WHIC W

DuvKLo? s (OL Can DeVELGP) A SPunTANSS

MongnT EVEN  wiTHwT AN APPLIs D FIELD,

WY Wik ATEr SEE TTEAT THESK MATEEINLS

[aveE A DESINITIon v TELMS o7 Loear PheTeLYS,

\Wwic wikv  SHED ]MU(&E LT an THE S TUAT oW,

MoST WMATERIALS NS NOT CZRAoMMINETS,
CLuARLY | BuS  STIL WAVE  |NTELESTING  MAQGWETIC

| PRovsrTIES | n THESE  cASES | P15 USumLY

)
14 (ZlSSfaw‘S\S COF  THE MATERIN  TO NN APPLIBSD




e — e ——

-~ X e e

whely

wiE Havi  ASSumBD  THeE (Zqu’amsy (S

| PRefeg T INAL

_______ ﬁr LiNER- [Zu;sa'ouss ) AND H—ﬂ\/ﬁ

- D_@_FJNTS’D B
S X = ”‘ﬂ VyuaGueTIe  SuscePTiBILITY v
e - = - B
s Sio¥ NT& H = prpLigd Foged
- W\m";_’_ INDUCED  FLELD
| T ToTAL  Leenn FIELD
— ) — —t ..._:\L"' = e
) D R= ,U,,(ﬁ-&M) i ST OMTS
7
S Jwhen  [PleB). X = u P
Lo ] : /)
__'—'_'-H—'

|

) FuMDAnslx/m:..ﬁ MATCRAL P[Lc).’tsﬂ-T‘f AnvD

Qo ArTiFIES

e PRESEMCE  OF  p FIELD | puD

How A MATERIAL ' RES fon st Te

IS ySUALLY Th‘r.‘

L FesT  MEMUR e DT gNE  VAKES oF A

\'\ATéole,

5 "rg);w/ MAGVETIC

’_ED_V-'__ Now - \CG&MMMM;TS__ MAIERIALS AfLS lﬁdf)ss‘*v |

ChTEGuR) 2ES  ACZOMDIING  To  The SiGN o X

60 PresvpoueT - paenine wies X0,

MUANING  FIELDS EN(auMGx RiSeavsd [y s,wsr
2t DIESTIo

I'P_E(_: N DI AP MAGVET - (“‘\hTC-fU.!H- W iER 1L (Xd-‘_’ AV D

e, 1
Respomsit  Offsse m’(?LHfD RIS fwl uP '}:%Zs,,



HESE M BYPKRMENTAL  DEFIN TS AWD

RoTte , WS witk Ss¥ - AL VERY CoMMav.
Doy WHAT  DKTATES  THIS RESPINST < THE

Avwip_ OF CovesS¥  ARS The ELECTReRND / wE  Jinvew

!
s | ov? oF CoRRENT C(Lgh?&ﬂ”ﬁ- MAGNRTIC

D)oL ot EVT C-A—Mf‘z{ﬂ?-ls)r Lhw)

Ap-TIA

N

B AT
T

Cor PRAL To AN ELECTRON N OfRBIT

Alowow® A Nucpgus, (PAper THe [NCakscq pt,,w.f,ﬁzf\(

—\

¥ o~

-

—
(\ T 1L

P=¥T —F5 -

— -

€ Qype nnGrETNC
- [EATVo

So  MAGNETIC perenTS  [LESuLT [ Rem

ORBIIAL  ANSULAR MonENTON | MAGNETISK  RWSLLTS

1 r
FRom o BLLCTRoWS oVl

L LECTLowS ALSo CAN  CARFTING gm_(i_ , wiich

(S A NTRINSIC ANGUALAR PenENTUN  ORTEN INCorfel TLY

doveHT oF NS Aw  ELECTRoN  S@INAWNG Lkl A&

Top - TAl Seré AXIS.

NET  pMaGrsTic  (os™T (5 TwE  Surt oF

Mot nTun  IN THE EMTIflKE  SYSTEM

| Mongwss  DUE  To Twe  Carechive  AnGuse




I _ﬂ"/ LOITMATE o e Si2s  oF A¥

l' g g CTher MAGNETC  prppeWT can Ry oBThweDd LY
Cows 10 BR 6 A (D e2£0 (L 7DROCGeN  OKB 1 THL

J o — /‘GI =
/N (I

[ o Capes *—Cﬂf‘)f-_cw
\ ~ L /

\ﬂ/ witced T= 2%
%"z

D M= ey T e = ek

S R 5 Tae @UANTOR 4 AnGULAR

i MpongnrTom Ll = lmexu"r'] = H

THS ALwwS  us To DeFNE  THE

.“&)ﬁﬁ' M%NEW“

L 1 7 I
ez €5 = 22Px0  Am?

i

Zr“.c, .S e f

= S.HF=e T

Il
T

@ORM’ . pelianicaLty v pTor o TH Quavivr

_ N ABRS ,J?; (h,', §= ™Ms II‘VK
| )= gew b NEARCD R {‘;
= L’I s M, k' S'g,’; ™M¢ g ’1‘-‘_
| o o J =
o~ 7 ot e

| J

| NoE€ VAT Nucie)  pSe  YAVE Stms BuT TiH€

Notuht-  PAGNSTEN (S poclH WeA s

1 - u\b"‘
i An T.-:.‘ Yo T ASooo =5) FRIATIaS



PALT  QACAMACHET(S

A SivPLE  gYAWLY  pf __IA;AGNEHC Ztﬁf’awm!

Conds [Flor  THE  MaTH FrAmgwedc WE  [#VE

ALREADY  ENCooNTERED  To  DESCLBY  HiETALS!

SorMSEFLep  TIHEoLT kel

ConsSiDuR A Feud glucifen rusTm_ I,

T P&@Smucg OF A MARNETIC CEbh) B Eg

fo Stan-  FI1ELDS WE  CAN {Grotd oa?.anTm_ ANGuLAR

[{RAongntI, AoD  THE HAMILTow AN BEcoms S

’1?[_"' _QZ il j_._ﬂ_jg Bfg

THE FgsT TELM gaLX M\/OLUI&S 1 AND

THE QBCW’D M5 L. So  THE TW CummuTE THE

So:_u'rmus Have DIFI—CF-.'S“" SNCE.G‘H:’J Foe  SPN OC (t’

“_A.,Jl') S i Down (L}"),___ E LECTRaS

S(B, 1) =322+ e 13
g 2 rm /UE

o fC)) 2R = 8,

2 m

—_—_—

\
{m\\LZNB >




Qoo For B 70  THE pNunBBR oF STATEr PR dIS

LwAS G(Q"‘ "‘“zf.' C
lath?

| W THC PesSencs  oF FILLD THE LewsR
ENSRQY pF  IYE J BAND M&Anrs nofits STATES
q;vm_ RS oCcoufiud Tweuf’_ AT THE EXPensZ  pHf-

ThHe 1T A

1 =0 _ ) Bq e
Sy o e B T
| - 5

I
. ’ > — A 5
AN e 1=

? {Er\],

| Y //_{__#
/// 70
- i / ////)/ -
X £

Whed  QuvisS A BT MAQWET | AT




AT { O ‘k‘ = STEP FoNCTwun AT 5 £r A,{D -
=35
SIAL ERAVERCRE S L, ol o
| ] - N E —a
fot Chawc @,}_ . ONE C/W &S‘Sum! THG
i DEMITY OF  STATCS  AnD  CHémicar  PoTcaTIAC Rgtarv
_i (_)NCL—H\NG&D ]/-}1/5 QN/,V C(‘/ﬂlvf'g (s (~ drCufdn/CV
Frctoe  (Faam-piead)  £C&) — (54 ;,,Eg;)

N- %\ q(@}?(f*pgf? ) dr

L x [Ta@Nde = ﬂﬂm q(ei ¥T de

SN )“_ m gg
i QQC— P — i =
T s %@._’,; S(e-¢) pr T=0
|
S s P T .
L A— 7 L
" D M= pe(py -0 = M_B [ Q\CGF)
jﬂp.? t_l_ Ml Lfc_m M 3Ce\'
i+ 7
s __.....——-—— s/
) AS A RIRST  MPRocnATEN ) neTALS AR
= PfL\{ D 76D To HAvE WLfe_ﬂ'}i PSnpcrn TU,_E &
| N DEPENDBNT PAepnAdnGTISA AL gF  WHICH 1S
. Stren & is X Py fus'\/": )

5 pPhulr  PREAMAGNET (S



