_Supen(nnduli v.Qedle

Qe{s.: Ccps \t . \8. %nm‘xs,

Cc.\\’_)S DY e DS, \Ze,Hensoﬂ.
CCT‘) va . Co @o vnenl

CCP‘ >, Tinlem,

Sec. 48, FelHen oo Ko Cec Lo

 inicie€ 1: OnOpniededes Y‘ﬂcﬂteﬂicé SUPQ/\COW(‘)UJOI'I (+ipo -

1)‘.

| -
) ncs\%“(ﬁer\c\c nule R/ TeTe (dewt s D),

pnivneine obsenvacco : K. Onnes (1810)

R (L2

| (300.)\)
Q.2 / :

nesas -‘E\ncic % -Leml‘apncluf\c

o/ Ha + Ac:4.2«
! O

NE o

ST (k)
Z ‘

obsenveceo 'fncmsic,cfo oconne na

aousencic de mod;gccc‘c{,
£s ‘lf\ult) r\cQ

Ly '{'nc\nsic,cb o T11c ~ 4ncﬂg.'c,c{; cQ.Jnén\'C_o_

(ow’\por\-icw\evw!o Snnn éc\n: Be AO NS o
() : 00> 148 a2 0492
SC wedicde . | Ph Vb Ge s P\%Bz

(pYola) —(Swoms ’\/CC\Q‘- 7.2 23 39

Ohs. P (‘)plcl\ﬂcs= \/(’.\S‘C. {cbc_ec 140 Coéemaﬂ




noian: Considencnda . eo\uacpé COVWSl;i(LJi\/C‘

= ~> ‘ =2
T-ok E-o0
P/ TV @ —>+00
o | - -7 1 -
® L or® - -T~xE = JdtH =0 > B=0 = (n‘l(’/\ion do mCle/an_:

c.

i
OL p/ SC e condu don pen -‘(e.\lo i

(20 E{e,alo Meissnen,

PALelne obsenvacso M}c\ssnen e Od’sse,n{eec) (132)

considenan Cmoslnc mclmic(’. SC sob Cevnpo maccx)né-((co;

\/G/\\gi cc-se q\)a,:

1

YN
7 7N e

// / \\W// (360.2)
N

1> 1c | 1< 1c

C.amPO Y“f\C‘\G‘(\(’:liCO inlenior\ SC = O diamcaﬂvlismo ‘Dm»‘c’_\&o ~

~o 3 COhﬂCY\la SC ne Supm{;caa de _cvnpsine

Como s B H + 4w ‘ (200.3)

=7

-y
Cowo P/ ’PO\nlOS c {n-\enion SC . B=0- M=-4" W -t He

W0o

de -(c-lo* sc Cc\mac-\e/\ilcc)n peles pnopaiededes (300.4) e (300.2)

C.Ompc\f\m Compon-‘cme‘nlo SC e Condulon Pm(a‘io

(Voo fia. 324 WeHoncon):
< @) '



SC e CO\n(‘)oloﬂ

‘D?/\{eilo p—
,/’/ ‘ //’///' 1
"/ /’,/-‘;, \ //// \
T<1c L d
H=0 0< i < He
ﬂﬂlﬂ@lcﬂlo ps 0< \< He (202.3)
J 117 L1 ,—)(l* )
,// ,’/ l/’/// /'/ ’ //‘{ //
T>Tc » T <Tc 1> 1c » T<c
SU\Pmcov\dulon C.O\m(‘)ulnn pen\[aiio
(3) celon especilico,
\ T ‘.C/
\
|
Ae -
Cs} Cn
/7
, (202.2)

s

(o cclon espo_czgup me_J(aﬁ nonwme@

Cs- u

' SUP?/)FOﬂduJOa

qe\(i‘niQ’GZ) (Hehen) melel npnmel + vneded que neou ePnes e\nlc

oONndevn mc%ﬂéj.‘oc: O SUPQACDr\(‘)ulOr\c

D/ me,lcﬁ_ nonmncé \/e/\i(‘icc—se que




Co = €T +§51">

i

\ I & viSneccoes da nede (-(6noms\

~ a@élmons

R/ Sopmco\nﬁ)ulor\, \/(’Al—(\\iCa—S& que.-

- A
CS ~ e /‘XBT

— h T=>0 (20%.3)
A evnenone Jde Geo @Y\Jﬂ& cs‘lcdo ﬁmdc\mechQ e
Q (_\ 1 ] =
cslc(‘)os exci—kcﬁos;
nodan: desconlim)(dcda celon aspe_cil(ico a T-Tc
o ’{’mcns'\c'cb de {cec mv‘aQ nonmicld - sc (Hexd =0) =
= vl U " Jde 25 OﬂC)C.YY\ §
0hs . » \/&/\‘u\(icn—SQ goue A < 243 Tc
(4) 3 cewnpo mcc\vwe:l{Cn (;niiiao He (3),
\/U\(gcc—:»a Qe dic%ncmc: -1 dicgﬂcmc de (csaw
A |
nJ)
2 Ue () D meJch vonmel
Sc ‘ SCo~ %uPeACD\nc)u—lon (303.2)
\ ~

/(ncnsig,cb VM- SC ’{'ncnS\QCb e g\cSQ de A% ondewm

excelo p/ l-l‘— O

& P/ Y= O v wo h 0 "

2¢ OnC)e. af]




(5) COﬂﬂQY\JQS ppnsis-lewfes e C{ncv\lichab Jc -‘(\éuxo,

Considencn amoslnc ~ anel malc’éico=

(204.3)

1> Te J Q‘lC\\'.‘)CS! Gy T —> T < T

Hto | (i) _H=o0

Nodan: como Pinhe cevnpo M neo Deweinc cned p/ T< T
1 \ ¥y

L> c;‘oés NexNOCCo ‘H“e,, 1 cmos que g@uxo mccmil(co

No W\ieﬂion Jo cnel Pnesenvecdo v Connenie sSC

\ \\ 0 v

de gclo, \/en'\gicc:'Se Que : d\3=ﬂ¢0

¢o : he = 267.167 Gauss cm®:

2e

: O(L)C\nlom Qe {quo

(S

NeEN.

(&) c{e'\lo '\So-{o"oico,

Lembnen: dncnsices N-SC - Z\moc)i‘f&mqab es‘Jnufuno.Z

" o ~ SkSJ&mc C,ee.lr\év’\'\co;

\/mi{.’cc&a gue : ’l/c, o~ l/m"

onde HM: yesse do (oo (Sisltmcs Puﬂ083:

indicccco nelocco endne SC e (n‘(mCC'C:O

elidnon - {6n0n




E E . A1 9 - g " .
s waicic@ Ut descniceo ienmoc)\\mcvmcc SC ¢

VGNiAYeLs Alcnmo dinemices

4T )
(9]

4 Jrcmpmclur\c
S 3 enlnopic
% Covnpo mc%nili;:o (\'Y\lEﬁiDh mcimioﬁ\)
l——r B " i tx-lU\\nO ~ Comdiqo—as (L»(\:DmimewlCiS
fc’.mbnont JU = 1ds + | l:IC);S ; 0:-00(s, ™
4T
JF = -5dT +  1.dd £ £(1.3)
(l—l;
G = -591 - 1 &.du G:=6(3.4)
47w
U Y enenagic (nje/wxa (205.\)
F=-0U-1s enenaic Qi\(ne de Hté\m\ﬁng_-lz
G:f - R " v Gibbs
(onskc)mm:-c\moslﬂc‘- ci € nono éfo‘nao, eixo Jl eixo 2
{: |_-I= L\ext /. eixo 9_.’
- Venicveis l‘{nMOC)iﬂém(C_CS iwdngndav\jcs v Te W
Ly cownsidenon : evnenaic Qivne de G-bbs;
@)
Cembnon s: -/06) e R = - 4w /CLG_\ (305.2)
Lov /i - VoW /5
D¢ T cle , icmos Que
I
d6 « - RIgU > G(T) - G(10) - - [ B gW (205.2)
{‘T( o ~

\-



p/ paelde £ nonmel - H=0

® ¥q (00 + P H+4nr= ]

H
L Eq (3053): 6u (1) - Gul30): -t [ oW - -+ y* (206.\)
| an ) 8
ps SC B0
L> Eq. (3093) : Gs(v) = Gs(5.0) (206.2)

oY, 4ncnsiqcb e {csa L T=cle e W= e () s \/c\\]é C)\‘c%nc\(ﬂc de

{cses (302.2),

Yemos o condiceo

GS(T\ uc\ = GM(T.NCW

(306.3)
- nodan Las. (306.\) - (306.3) ¢
GsCTide) = Gs(5.0) = Gul(3.0) - ' U = BrolTie)
8w
Z
> 65(5.0) - Gr(T.0) = -1 e < O (206.4)
B
{_ enepéic de condensccoo es!cc)o SC
- aolan s Eq. (306.2) & Lq. (306.4):
Gs(1, W) - Gu(r,W) - (65(7.0) - Gmu(T.0y) = L 4*
7 8'[\
- Y/gr e
(206.%)

> Ge(ra) - Guln) = Vg (- 1e) <o p/ W< Heeny,  tiibra)




Le. cowmo Gs(g.) < GN(T|\43 ol Ho< He (3)

Ly SC ]fc@o Oe equi Civnio \/cjt d:aancmc de

foses (203.2)

~nolan Eqs. (3092) ¢ (306.5) -

- S5 + S = = We(s) dHe ()
4w oT
[ L e.mlr\o Ric che nonmMel
1 W \W SC
Ly Sp-9s = - 1 He(s) dHe (D : (207.Y)

4 e d

® dicancmc de (“cses (202.2) ¢

Se Hc () # 0O, 4 evnos que die < O

aT

| Eq. (ROTY o Sn-55>0-> S5 <5w dcsconlinuidcc)z de.

evdnopicy 0w ¢y -l/\cvwsfc,ab de ‘?CSQ de 1% ondewn ;

Se =0 -> |de=0 —> AS=O0-%s=0

oL c/ ~lncms;c;:b Qe

Se T=0 — JdHc/07:=0->As-0 {ch de 2% Oondewn |

" Sobne o cclon espe.cf{:co,

@embnm: Cu = T (c)i) | ‘-Ccpacidcc)e le’nm\cc (307.2)
07 /u

o o cle

Eq.(307.0) + Cus - Caw = 1 [ /QH;\Q w e d%le )
4n \ k()"‘/ Jgv°




Lxn Pmlicuac./\. 0/ T=Tc 2 =0 -> e =0, lc\mos que

(2~
(C\-\.S- CH.M\, . A [ dHe) Vele Fig. (302.2)
T=1e d(’; \ ()T /T-TC Q
(308.1)
iaicice Tl - {nﬂc,cfo Oe Gneen de Mcdsubane (rYi {6h0n5:
| evnSnen hcmi@lomcno (427.4) -
H - Z_ 2_ JF’HJsCa:) (Cx}ég's Ags v\ ), (308.2)
S fewz

Cu\l{o cs‘tcdo guthmiw.{cQ loS> = vacuo Hdsons ¢ O.a:slo>=o

Eg (123.2) - op. de Cowpo we /'\Q\;Dﬂes‘e.h‘}cc’cb de Heigesbeng

. S L e -1WsEH t ik\)s(at\é
Bozoxr. ) Cze'%"(ozse i Glgee )
\/\/Z és N
(208.3)
. e
O0nde Qq: * /;'\/Zmu)sCé:)
considencndo - -i % 4emos que
. = s &R WS G L tws (g b
Geaey: > ) Cae%“(gase e atgse TN )
Jilt 3 \
(308.4)
o fonons s W=W-pw = H, pois -0
\”QU\(\'V\{QCFJ: -gumc'c“o de (neen de HedsuSene R/ {5\(\()‘/\5'
& - P - -
DRz, Ane): - Ta \L P4, (gﬁsm.m Bs (o) 1 : (308.5)
Z

tilibra)




. Componan cr Eqs (137.3) ¢ (244.4)

Obs. + siwmilon cecso T:=0, Vawos Bridin fndhee S -> Voewns

pois "\cm.Qién\ch (308.2)

considencn Gpewcs é edo |,

desceve S\S'(QMC de (owovws V\CD-IY\‘lMCCic»\Jc.S‘-

\nolw\ Lo (308.9) »

Re Az) = B(z-2) < P(Ae) PRy Y s e(c'-e)<¢(ﬁ"'.z')dca’.a) >

- A\
~—

(1) (0
~ SR _
Onde (D> = ! Tn (cﬁ O\ v Lo, (244.3)
Z s i '
’\’cmo% que,:
_ (2.2
(y: /. C;z&“a:e( nrann)
vV Z.q
s G Wit -wWge’ Wwe e
v ((aze®FE L olze ™ " Y(oge "N oge”t T )Y
SOX T +WRT - I = w)E B
" N Kaxol-gy o+ et VT eetragy
2.5 (4 ¢+ Qeg (W) ) $4.-8 Nae (W)
ERRARY
(309.\)
Ry ~ww(t-TY) ,
L> (1) ). G e ¢ “)(aw (Ve AR)




sicnilan g/ (L) @ dle fup e LT,
o . 2
L YRR L) - D CRaf
vV % \

LWz (6-TY 2(%=8") .
Bty e R g SWRCEEY ey g @K az )

4

/

Crv ) & s (6-6\)Q\2> > (3)\0.\)

Cownp (veie Eq. (24823 )¢

3 P T ey B o
NRB) = D, /c)q LA D (&, V)
Bk npon | (zm’
e (3\0.2)
- (5#\ '[.-'-7 {1)1\6 o
DICEPIAE (03 (de &' e DIGRAY
J J
[}
’\’CW\OS quc-.
& R 3 -l\(-"- -7)‘;1? 2
DEway: -+ D[94 8" . @z vl
v o J \
NN
((st (ive-wWa)T ) (f“" Civms WAYE \
dg e (l+Qx) ¢+ de e Nz
J J /
0 2 o i
-1 | w1 : \/c.dl;:. Eq. (254.4)
s . \,,)E;' I & (A)Z;\\'
o X
> D@ = C / -4 + A A
FoN LA)B?\ \‘l)n-u)'é\ }
(310.3)
- Cg 2 Wy

GonY - W Ltiliora)




(K(\lmr\c’(“o ceélnnn—-g{")\no‘n c d\'cahcmcg e Fejhmcn

cé{lnows ® -l(:;nons hab»iﬁlmc%enle,s/

Lgs. (252.1) o (308.2):

Considenan
l’\a [aayy Qlo\(\icwn 2

Z_ hwsfaz)(Q*Qsaéls*\/l\,\

2 4
o> Lo- un = L(G\Z~M)C&:<C2d+z
P 24 / S gewnz
v (33v )
Nesse ceso, ewn leamos de nimenns de ocopceco OARo e Ngs, os
CSJ«ados Ao SisJ«e_mc seon  dcdos PoA
Ldy - (00 Qe . > 1 )Fies NG9z S (3:1.2)
e bl npes {61\003
Ze_mbnw\ i inlmac’ab &@«;Jnon~|f6non (108.2):
< ¢
1‘\@-\3\\ | 7 Z CTQ(_C.:) C\IC\»E!;.& Ciy (O\.a‘s 4 O\.*-a;sy
V _5.—5 d‘s |
= A'q“s = A-gs
(33).3)

Ms (3) = Mo (3. G- 0)

onde GsCy) =
J

considencndo (318.8) , vna vensco de ivw-'echc,ab moc)i-(;‘cc:c)c (256.2),

‘{'c,mc)% que

5 L .
(5) Ceig.a (@ Caae) Ags (2
(388.4)

\/x(G)=HC~Pl-\.T(C\'- \ 7, Z Gs
VoZ.g s g

elevas howd Ladotacs | | ~
p/_sisievne hombaenco ¢ indencgeo independende de Spin,

Eq. (252.2) pode Sen escaide comos:



Bw
gd(\l.63 = - Z_ /"( \(\ | ( dbi...0dbn ¥

Z/,Zo N0 NEWASY

©

¥ {1 (\/:(Gx\.. Vi(2a) Cga ) C‘L\Z‘J(O\)>o

(z1z.1)

N ph
zZ -7 (\h\/ ‘ J( A6y, .. don (e (Vi(8) ... Vi(Za)) Ya
Zo 0> o n“o

Considenon Vi(e) = He-ph,7(o) >

Cowo, P/ sisl eyne ﬂcfo»iﬁ'(encc\ﬁﬂ-le.. possiveis as«lcc)os do Sis‘(ema

GSSUV™Ie o C {onma (214.2) , 4evnos gue. :

{ 1= ( Ad".\ss(éﬁ Aa:zﬁz(Z,’L\ S A-q"‘ﬂ%‘f\(é‘(\\ ¥

* » - -
* Cv-ll*czsds(és\ C\(.\e-l&(cs\ - C\?n*o&\\dn(ﬁh\ C\znd‘n(cn\*

¥ CR2a(e) C'Zutor Vo = (3)

(312.2)

s £ (;Bmoms 003, A?2g & gcﬁw\io\ns ops. C2o

nolan: ComnQ Aa‘d: Q(V\em [Raa) len\mOS ops. G.é,’s .{cvvws

gue chewncs d @ pabe n->2n de Senic (332.)\) sco,

evn POoinciQio, Ndu nulos !

p/ N=2, demos que

(1) = {1 (Aézss;((n\ Aéizsz(éz‘)) 2o ¥

[N
N—

()

. . b o ,
« <|/L(C*Q’”q‘>.m(eg CZiay () Cze e oz (82) Cx3az (8 C il (&) C”;zgz(o\) o

(il




& gelci%es Eq‘ (382.4) ¢
Lewbaon £q.(252.2) Yo (Re) e & 7 ™™ ciac)
\/‘/z yid
+ S = +
c ‘_{’ut (&, 6y = ' z_ e_l nc\}_’.z(c)
- LI N n’-.c\ n 1
by :hcn\m “}ga(n.'.(,‘) i /. ¢ Ca:q(c) Cajg;(z‘)

{
\Y, \-A:.-»

1\>/ sisl

’
ey e L\DmOQ'CY'\C.O

e g0, Eq. (259.2) assowe c \l(onmc-.

)
Coap (R-m. %)= 6‘ "
g ! v e
N ph
vy TalePf ] /o (Tden . dge
b5 t nso VR oan

« Tz (\/;(m‘ V1 (82) Ca (2 c‘;:(s(o)) \l

Guep (. 8)
) 7

L> Gup(X,) = - | /
ARl

2/z, "°

- W¥o
Ta },‘—CF‘ Te (\/:(Zs). /1 {&n) Cwa(é)c 0(0‘\_\

< (T, <\/3 (g3,

Vs (Be) Cig (e C‘a‘..{s (o)) Yo

tilibra)




@Y,

-

(m) = Sq’;.-a}, SSJ,SZ 1z ( Aii:.\SA (%) A-é:;s; (Zz,)) >p

A
—~

: - sy (5&. Ga- Bz » \/Ld\}: Eqs. (308.3) p/ Césf = 3

Egqs. (309.1) e (310.2) !

) s =%
by —E S e wY e Juiy® | 7 7 ] (-3} Gs(E) Os(-By ¥
e N By e & o B « O

S5 o
x (C)éxdéz s (51?.63'61) ¥

o

0 , 3 §
€ (4)) (\ 1z (c*jba;#(m CVz-§ 0(82) CZzw (82) Cis p(2) Cdu(e) Ciku <o>>>o

L ) PN T (ﬁ’“ s
> - (o (w,e) = Ca (X, BY = - | d6s {4z (Wi (T C\ia(mc\iq(o)\},
d o) B s ’
]
Qe (383 \)
s 9 (P" o .
W5 LTy = Z', i Z ( des 195V D (g, B:-84) & |
2V 0.3 e e = RV
45 -2 45 - -7
¥ CAZ, pulen) CF-5,0(82) Cav (82) C»z,,/u(m (343.2)
¢ Gs(-3): Gs(3) : Vele Eq (101.2)
=2 * J J t
\’\o-lo\n:
NAER ir\'lE/\C\CT_CB c(glavc céa’—tnOﬂ--eQJJr\Om Mmediede PcQOs —‘((ADWOV\S
como acoplemenlo = | las (8* D% (&, - &)
WIS
(233.3)

L w\4€'/\c~c.’c-6 e{;lwc e _Nao- Coccl o ie\mmo\'

(tiliora)




‘\/e/\‘«&;\’cm-sa, que a Eq. (3v2.1) cssowne ¢ -‘(onmc.

(Mege  Sec. V1.2, 'Bpuos)

o 1N
Ga G, ey s = Fa L /“‘\\n‘ ((3 dJéy, .. Oba ¥
< Z vno Nk /7 )

o

« <A¢ (\)(/x (T ... s (=) Ca:a(z.\Cf&le.a(o\\l o

onoe (334.8)

- o (Bh
Z - /. (“\l ( déy.. . d8n <’ré<v(/1(6x\...v</:(6vﬁ>>o

Z axo Sk %

“Cowmo Wi GSsuwne ¢ (onw\q (43.%) do lenmn ce (n-leACQCé C’.V\-lﬂa

pones de pmi.’CU @os

Ly ncénas P/ dcie/\m'\nac;cb diconcwncs de Fc,;\,\nmcﬂ de Ondewn

1 N0 CS\"SC\QO e mOvYﬁon«(os - T#+0 = ()e_gﬂc“.: (268. 1), éxcelc

pe es Ynodi {i ccCoes :

(V... émlﬁcs de ’tn—lQ/\C,C’Cb Om -0

e (&) ccde €inhe e ‘mlmc\c,c;b O 4 g Connesponde

(314.2)

co polencic® (313.2): | \cés(anzbc’sca;,om
: v

-pr\éx'\mc e.lo\pct Considencn i\n‘\encc_CZ) coulombicve:

efé.(r\nn - ‘QQ(J/\DV‘\ A

ion -ion .

Lo - eeélncn ;

ey 62 v Qued pnoc&dimemlo deve Sen ulQQichn D/ 0 -Jnc-(cmevxio

Siw\qué‘neo desses 31 iﬂle/\cc,oé_s7




A+ pesowo f\)r\ophslc\:

(@) i\ni(’/\ac,c'o LoN- 10N ¢ Je?@.‘um vwnode &

len wiveccs Ll 0 ol {2
L5 detenwinceco de indenceco e Eddnon- L0 no N

L dC‘lPAm'\V\CCpb thfmané c‘(z-{ivc &Qélr\oﬂ-aééjf\on;

(2) in‘[enac_lc{; e_\[e,li\/c e_gd“nO\l\-PQc’ann:f\gp/\

. dcle/\mimcc,c‘(; de injmac,ab e-(eli\/c (’.éc’lr\OV\-e«ééann ne RPA

£ L Pnopcaedon nevonwme@izedo dos -(Enons

Em de,chuwzsz

() in‘}mac'cé loVn- 16N - jaé@i\]m v ode &

Considenan s ng:ew-xc Je N _ions inkef\qu.V\ie.s G volowme V

@ di lmbuicpb Uh\{onme e crlélmc Oe QQQ’LnOV\S

~ ‘ne.u'l/\cc)_ic)cde e C&/\ac do Sisiemc_. L.e

Z e DSow = G_(DOEL . _evo (3195.8)

i densidede <l Lnoﬁ% = clc

I3
l 4 Qs = Q&&

‘l;eégium model ps (pps: Cowponon wode o (4a.1) R/ eQélnonS'

NesSse caso \/e/\‘n\(.‘c.c—se. que (\/c\()b P BASNY s excilcqo’m

do Sislcmc = DSCi Qac/n'u: (voniccoes ) ne deovsidede dos {(ons

S?I(ﬁ_\b) ¢l gnao\uﬁmciﬁ :

T

() = [4“\'\ (Zeﬂa())?mu 3 \(naqlunq\nc_ic de (315.2)

V| -
10w pécsma : \/ch Eo. (2313)

> nesse wmodelo, os —(S\nons Sco deSCn'-Jos pefo L\cmi@lomcno:

(tilibra




( P/ C‘)&JtClheS, \/G,\gc Sec. 1S, Fe_uen‘) 4

considenan : %as uni{onme de {0ns,

o
\onw : eode s Aevnsidede S(Slemc e\ equieibnio

e c)(slmboiqcb Ui (‘:onma e &Slc'iice de_elelnons,

o
DCQ = CJQ— ] [ u %) ¥}

{ 7

Eg.L&is. by -~ nevtae Gidede e Ccng)c do sislemre ;

0/ o SiSJre.\nr\c de [FoXal \Ltmos que:

\pxor\)(ﬁs.t) = P;om 4 %{\)3070(5'.£) —'>P(H.L) & (\3°+ SP(ﬁ’.b)

b

[\/C«HRO\C'C\(') densidede Tons Ww.n.l. \?bio:o Y

SP(E{.t) +0 -~ J Cempo ;Q«ee:lf\'\CO Nno sisie.mc;

-Eq. de Mexu el -

e VGéénc(c X V)

-

- E(R) = 4TiZe (D(AL) - P”) : dnZe SRR - (205.3)

\ (nkma&ab Coulowb |

Md (p5) s w( 0u(p&)Y + §. 7 (p8) ) : Zep@ ) E(ALe)

Jt
= Mp° 0L = p°
> G 2 ZeE/m (315.4)

= eq Oe C_o\nl'\\nuic)cde_\

> -y

dePR.t) + V(o) =0 > JedpRi) = -P°9.J




L e S?ca’\t) = =f v (Je0) (349.9)
g -~ -7
Le V- E
M

4T\Ze_g(‘3(8.l)

L 0% %P(H.b) -

- A <zaz\p° S 0 (R.E)

| y

Qt

Se  SP(ALE) - S(M‘n‘)é‘

Ly (L= 4% (Z;Y@’

M




e 2 holagag + /) (316.1)
q

nolcm: Frminomcwo (R16\) noOoY ov cf hcmi@lomcno (308.2) , pois,

p/ QO Ca<s0 L ion/Celule unzlc\’nic. -‘emos que :

lien  WOs(Er - cq # O -ele !
q->0

Obs. « Cowo moslncc)o Ne 98.3&5‘3:

oscilccoes de plesme inj‘eﬂc\c’cb Coulomb

[HoXals pomqo clcence |

" S0bae ¢ imlencc'cb aQeflnong {énoa:

Considenen C\pe_\r\cs —l[é“no\ns Qomqal(m)i\ncis:

N
S, - n . ; ;
Nesse ccso  £7(3):9 e (ndice $ pode sSen O\m«l; do s

S S—
- . / - ~ N I-e I-e
Eq. (307.2): QUi e b 9. E@ Ve - @ drze?
2H100 L2 OLZ
%
Z Z
Ly \8(?{) ) ' Q"‘ (4n7e2) . 0D - . 4uet 0
hv RV 2M50n 07 q4 2 a*
J a"
Pion . ™
Bk

’L’L (o]
2u AT (ZD 7 Pos

> Eq. (310.3) ¢/ Gg=13 e ()50 O Lo (333.3):
> o = Z
l '3(‘_”\2/‘3 (g.00) = et . N : (316.1)
v ik Goen - 05

a.cochme\nJo de (v\-{e/\cqcb (bone) el \{non- e_éo'-lnon medicde

pefos géﬂovws cons idencndag OS {0NS Ckscm‘los pelo

\\)LeQium VY\Odae ‘




@D,

hc.mig.lomcno co sisxtcmc inJcMCE«){V\-(e Lons ® c@élnnns:

(383.1)

l—l" l—lc@ 4 \/&@-Le. * M\\')\r\ b \/cQ-\\’JL\..

Onde
e 7 piv Cl\x« ok
W
9 'l. > .L N - il
Vel. el ~ | / 5 C &g« C‘a-apc@?c“ » Fgs (53,23
Zv QP WP
Hph + Eq. (316.4)

\/cé‘r‘b\h 5 Eeg (?)H?})

wdenceco el laon. 3
sobne o intenccco el non- 4onon

Considencn G nepneseﬂlccpb (314.2) =

° g, wWn
G(o\_.wn) : q# & \Pnopc%cdon ch’lnon
D‘%a‘ JP0) P s -(fmovw

(@) %(_53) O-(Or“)e,cmeﬂlo Cédlnoﬂ-{éncw»
s \’\_rwvv\_4_ . \/e}hlice \'nlenc.c“.o'o ced‘lnon- P)noﬂ

- {enneme e Mig(\)oQ ‘
\/CSC Seec. A1.D.) Bayos e Sec. 47, Fellea):

(p/ d&lc.\\ne.& ,
venibice-se que G ﬁamonmoéazacp’e do weadice de in—lchb

2lclnon - {6\/\0»’\ devido l~(p|n € << 3
pon e_xthQo. evn 3% 0ndewmn \/emgic.c»se gue c Ne nonrﬂchch_‘ab
Ltilibra |

C)O venlice ¢ ede pon:




A n e e
S [ Vzow A

(318.1)

~s Aio'z

de {:clo‘ | T V((céc,\ct?_‘ ~ Jeom&ma Bonn- Op?cv\\w_\men.

L \")ﬂO,xime e,lc\\rxc F)e.Jre/wY\'\ﬂon c '\nlchb &(eliva c;eef_(novr-er:lnon

devido \/e;é-e@ e \/c@-pk dcdo Que O \/c’/\lfce.

ng.(mo‘n- -\r@v\ovm nco ¢ nenonmelizedo

\\zqg_(gs.z) e [ NAN

o - 5 -~
\/cgc (gq.va) = o+ NN (& V)

s dre’ s )V 1@Vt (E, vn
42 hv o O
2z
Eq (ale.\)” 4Rt 2
q* Goa) -
[}
L \/q:{(é\",a)ﬂ = /g, Goa® (218.2)
2
(U)vx)z"ﬂ
ow
\/Zg( (a.Um\ = AAAAG—— = e — + O—M 4O
—CT»])V'\ _C-; Ei,'l)ﬂ
e 'lenm()i de {mq'ug\nc\'cs Necis

V0 => Wi Jtemos que -

z

(o}
Voegr (BLw) = Ve W

(318.2)
Wwi-Qf i

tilibra)




Re (Vi)
\ 7

'\

4 |\\ ‘ g Lixo

\

|
(
\ Q
|
\
l |

Notan s \Qz(\/:gc\, L0 prw< 2

Re (\/Z{(\/ - V& P/ W =2x00.

(2) m&mmc‘cb c(tlivc ch-\r\on- eQdIno\n ne RPA,

lewDnon g, (138.0) ¢

URn = Ug) + U T VB

O
S
|
|
(
|
=5

SN

vee Eq (282.3)
\) !

=)

-

=t

(v}

°
O

> 0/ Pol‘t\ncic( c(elivo‘ (3S8.3),Jamos que

ReA - - - T N
Ve (G . ¥n) = Ve te (5. Vn) Vet (0\|Oﬁ7r\‘\’o(Q.0n3 \/Eéc (&, 0n)
RPA ‘ o .
oW Vet (B vn) - Vegr (8, 0n) (D)\2.2)

1 = Ve (500 RO(E, 00

3 i‘(\‘\?/\&CFb e_{eliw: eecln()n- e.QeJ-(nOv\ e PPA !

tilibra




£q. (319.2) pode sen csmalq como:

Ren /’\
Vett (G,0n) v AANAAA = At ANANA AL

VAVAY
= N A— : Il ST AN 4N —

(320.3)
cnjnelcnlo, < mlmcssanL Nneescneven (320.0) de 3e%umlc
Lonwe [ veiz pa 320.3)
Al ~ A ‘Q P
NN LI MAN YA,
o (220.2)
e~ RPA o RPA
Voele (B.0n) =V (Fwow)+ ! 1 o277 gy 2 D7 (quwad
yov U
onde
QPA
Vo (give): \‘nJ(ean'rb 6.0 Laae - e @ edonen (50 mdede) vas ROM
e
\/ : (E{.))n\ = \/‘? ‘ : E\" = Z\T\_C:' (320 3)
6 ]
IRV TP
i QQOA(-G:.J)V\) : CK.CO\\’JQCM{V\LO e locdnome {Gnow nevonmelizedo ne RPA
e I P T o O T i DO e A OO DIE . W i SO O
@) ~ ~ N N NNV A
= Mt ¥ / Y b = /\_ _/\ *
S N A )
[N /N N Ve g
A N A /
TRPr L vere Eo. (121.3)
5 LRPA
Ly %Q(\),\ (-c\‘,z)‘n\ = %(Q) /.& 4 \/o| \\ (q.))wW ) (3(203)

tilibra))




- Sobae G Eq.(320

L2

i-‘tnc‘n(‘)o e To. (320.0) , Lo onis que:

ANANNNS A

AAAANANAA = AAAAANA v AAAAL N asana 3
N A

LI VAV, VAN /\/\N\/\/\/\/\/\/\ AN S
N/ N

(),

A /\/\/\/\/\ /\/\/\/_\/\/\/\/\/\/\/VV\ Yoo
Nt N N

Consideendo ¢ Eg. (ANB.T) {exnos que

(L *{’\f\‘v‘ﬁo\/_\[ L g &
X - N/ X =
v f AP, W . W e oo YN b e )
\ = 7\ \ JANZEAN
o
(1) = *Orwwr\();"
¥ /AR 45 £ s v Ao 5 )
_/ 7 ~ Y
*nmr-\/_\gmﬂ_n*
/
4 LN Y v L s LN '
\_/ N/ N R
*Off‘fv\rf\/\ N I v nrw\[\nrw'\_h/\
o SR o S
+ — m m_.rMn v m _-(m‘(h_n"
o< ° N A -

tilibra




<

mrmﬁ_mm*
o

O

<

Aol O\ m\_n-nm
N N

+

/R
=/

/\mmm

S N
</ D

i WA e 'S W

A

&
g

S
L

/

o K v
N S

PP e i . WA
\J ~—

N

%

P e N A W - A
A A

N

A=

&

X

3

</ /

7

s At % N
S Rl ST

A4

2 =4

((_\(ﬂ Moo ¥
~—_ ~_7

7

mm m—x_nrﬂ_
L

&

_/\ m\mmmo
Y~ N J

™ g hoane
— e

(e OO
=4

g

m(hrh_n
<

[ rom
NoF

‘\’\hl(‘.n i

e
S

/N = % .
Ny

2 T . S
—/

ReA
vV &

Va

VA 2 N
Swa

, g RPA 2y

tilibra




+/ Y
\ ~
+ rva/—\_ £ N mmen *
<__/ o
*'rwm,«m m £ W, reen + mmm,mM4
R ? N d NS L, S
Y e N VD N N
K/ St N_/
4 rwrm._,m faana) /\m & horen b \ ¥
\J /
’DQP'\(q,vm
R . I S T . S . A
K = s A N N e oS N /
RPA .
Ly (1) =NV (gwa) ¢ | lC\QpAcajx\L D°F (§.0n)




2D,

Ren .
D™ (o.vn) s pnopcacr)on '\(onn\n nevonmelizedo e RPA:
qr‘zp'\ AV VAV = a'ans) *
A YAYA S
+ Y\~ ¥ / /\ v /\ N % /\ /\_ /\,, \ ¥
B N . ) A S W S /
X _ ™ h ( Jana el + Eaan) m faa e VNN
=~ \ =
o N Ty s
M N
= 2 Gl N N A N \
v /
qQ‘PA
o
QOA -3 - -> z -y o QOA Y
DT Ewa) = DE o)+ 1 laE)l DUE O T (&0
‘ v o ‘
Rer
¥ ’D (a‘.l)n)
ReA . | 3" ->
L> 7 (Buvw) = (&, 0 (321.\)
O AT =~ RPA
=\ r l%(%)\ /D (o.‘,vn) 0 (q‘.Un\

RV

‘lewabaon Eqs. (134,2) ¢ (A21.4) ¢

WRPA (ay « () s U
PA

- UE@IT0 (g c*™ e

RE RPN oy - T (q) AL

- A
A - U 1% (e i Co)

Ltilibra)




L £q. (370.3) ¢ 0%%™ . o (44 \/a?ﬂm”‘\
I v Vo @ =
CQP’\ QQP/\
ReA o
Ly O (&,0a) = G () (322.1)
3 \ —3

(& kPa Céz,l)hﬁ

- Bas (210.3) ¢ (B16.n)

Qe

L> En‘ (52&X\ : 3 (E\j,&)h\ = 2'(1

p >
i) = F (44 Ja’ff\ A(ﬁ,l)n)}

S
2z

A
3 GIEE = _Q_/cgp(q,um

A

.

{naqucnc.\c dos {Ew\oﬂ*: f\enonch\ico)c devido iﬁ‘\U\CC_CO

e.eefino\n - &Qé-ann b@:ndede e RPOA .

(32z2.2)

L~ o\coPchw_nla e.{clavo elclnon - e @ lnon (316.1) assume o

\l(rmmc. 4

L 1gRer P DR L ) ot ) 20/e=
Rv RV c RPA
I & (oY -
Ty
fa.(36.MY = V V& O
z
z
= ¥t Er . N L)k')c\ Y
REA -4
CTTTELY (v - W

~

, (322.3)
Len
\/ Co,Ia

Simi on Eq.C’Sxe.‘Q /oS /\eﬂonmc@zccoés

o= vRP o - a/leRe

v




soboe o {ne,o‘uanc,\c dos {o‘nOns nevngame@izede t..Jé."

No Qim'\lc CS-&Q’LCD lemOS Cq'ue,:
Ren
€ (qpeey s L+ 4e 1« Qlqide)
T CGo q'?_ Q

2 ECI“ (zi4)

- (_\‘-‘xz\thx—X/z)
2 2)(\ 7

<

1+ X/2 |
CoOM O 8(0\: A, N0 eimile C>1\—>vo, lcmos que
I 2 . -
el (o oy = Ae \ o /[ ase\ s vele Ea. (216.2)
L4 \’"} J 1
XGo ar o\ %

Eqs (R\v5.2)

e (372272)
L % = 0 . 45 (Ze)plow W B Qg

G,Q‘)A(g\,o\ | M’_‘D‘\J é\\‘(F ‘(Y\e,z

= [-\\ﬁ ZCZ . Z?oiow : av ! [ o' BN )h’ZJK_EZ \ C.‘z - Zm JFLOlZ
M 40w we e 3w
|
Pee /zmz\pe,a JE

L & = | Lo JEQ : fnea‘u(:nc\c “(‘Snov’)s ccds_(fcas (222 . 4)

2\ B

J som

Qhs ve&gc c.omunlc&\\o .‘(meﬁ Sec \L4, Nrous.

tilibra)




‘/&ns&cble;c)cc)e de Coopm

nesse cecso, he ducs {onmu@.cc,o'cs possivels ;

(V) andlise vic gunc’ob Qe _onde de v pon de ¢@e.‘lnows.\

considenon {uncgi) de ondec g cQJanﬂs:

> -

P - g
“\/(ﬂs.ﬂzﬂ 2 4}6{(&)@“ Yoy, 92)

AL esjrcdo de Si\naée.lo

0nde R:= U (Avs )

(324.\)
& FIZ'- .ff\ 'f_{a?,
Cons i enan momvnjo oN é\%:O e
= =S - >
" - - = 5 VN, _ R Y Y A
Pg-otad = Ay 7 a(L)e = J ca(w)e e
(@] = O

WS> Ke

Supenposicgt  Ondes P Cencs

los 2 o -
MOYNenios WK e -\4 :

Comoa s (¢, T2) -« Sknaeelb

Ly ddaay pGa é.ec:ln()Y‘nSN(’Q‘(CdOS LK h > e - W L> -

e ‘(clo 2 c_éejinoﬂs acime de sul‘om\(.’c\'c Qe Feamni e

nolen ncsjm'ccc} dc _sowe sob momavxlos\

¥ v? ‘
T |
/
(NN | (agd.2)
Y ‘
/)X

o ‘2"

ea. e Schnddinaen pL SiS'le.mc Ae 2 eéc’.{nons acivpnc ES:

Zm

[ -4 (g2 72 ) 4 \/m‘;.h’ﬂ) $(AuNe) - (e + 2 Bue )mz.a’z\ (3243)
2 ope,
\ _ (tilibra

M,
=



Considencndo \/((_W\L.(Tﬂ = /(Av-0n2) = V@A), -lcmD‘S Que

LSS -~ -y

= > - 1 = 5 Y -
Z_./ > mf g \/(F\\\Q(b)epa-(€+26F\Z_O\coie,“3
. \ e / Qg " < TS0
P
( 3 ik
On e *
J
. 8 AUBb®IeR N 1 . (F-w).”
Ly 7 45 adn (c)n ° v ) a8 [c)n\/('n)e— P s
= Ml S J <~ O
1> Sa. g = 1 VIZ.§)
B . i i )
s QG%ZGF)L%CE—D\ (0% e P "
> S §
s Rt ax) 4 ) VK3 ey = (Ev2E) alk)
- = ¥ O X O
2
(325.1)
s eq. de Bethe - Goec)sione ps pooblene 2 eCclnpns
Co ‘fim de. nesolven (R2L5\), Vevnos considencn -
VAT N J-J. lEX-Cel<hun e 1EY-Ecl<hwy
@) c.C.
(325.2)

onde WD : gnec».l\)'éwc\c Oe ®¢‘33¢, Vele pa

O
noden nulmc,cé !

! A
=)
ts Eq. (3250 (h'W® - e -~ce)a@y = vV /2 o)
-, 7C Z Q0
- N ) _
bk l_l%(')-—-\/z L *(Z;C\(S\>
“ F eree VWY (tiibra)




G s

Se. (1) =+ 0O “emos Que
1
§ & 5 2 \ (326.))
B - ) -€
\ 2™ /
S

Sce N(3): densidede de cslcdos. Jcmns que

Fwo WD
Y ( 3 () { ~ r\J(o)vJ d3 |
, - E 3-€
0 L 'r 5 <
ensiodede Qe / N
e.%lec)os‘ ne £S5 0 W 0n (€ 'wa)s\
O . & /
(3726 1)
considencnda €1 << hwn — 0oW '
| ) _2
Ly 3y = o fYa /-’Zt\wg\/ -~ ~-2khun e 2oy (226.3)
A S

nodan E£q.(326.3)

= 2l = gonmagc& cslcc)o €iccdo 2 cfe:lr\o»ns acime S 3

» pon de Coopen ;

- 4 &Slcc)(‘) Q‘acc)o ~ indicceco 1 AP Ae onmcdsc no eSPeclno

de exci Jccc;lc:b :

P S &

- 3 cslcdo Qigcc)o 94 iv\llewsi(“)(:c)e de inle/sc:c'c'u c-(nol.’vc Vv .

- Nag ¢ ppssivel dt\tmmw\cn [ pmJ;o senie de poléwc\'cv

e~xn N inc)ic_cc,cb ncsyelcc)o nc‘a’Penlun'acf.'vo

s ¢ mkmcsscvxlg LSJt(man c C)islé‘ncic. neeclwc an«lne s C.Qﬂ:if\o\ﬁs

do pon \/en\{;cc-ﬁe que (veic Sec. 34, WeHenson) -

tilibra )




(420 a1 0B

Cats = . 4 WP (227.3)

(dgn L

considenenda GV ~WnTc , TewvdOoK e Jc v~ 10%cwss, Jcmos
Que .
L2yt ~ 10" R~ Compr\\meﬂlo de. Coenlacie Zo (327.2)
(intnodnzido RON Pippand)

3
Cevnonan = volume ocupac&@ pon e ~ (2R)° = \}

L L<< ‘50

—
O0bs. v se moma\nlo do pPan g #* O, \/CA\(iCc-Se gque C enenaic de

-@i&oC;é da Pon el dede non:

Clon = €Cq=0) + |\ hTeq ; 1Eorl~ WnTe (227 3)
z

Commo €(g) <0 | lemnos gque Quhx P/ 0 Qe.lcc)o Q\%cc)o e

dedo _pon:

0= CE(oy + L hWJIE Quax => Quax = (2&(0)) ~ |

“ hWoe - Se

1 selsdo éaéqc)o ~ g < /3o

E ny ~ 9:=o0.

(2) anélise C)(c%ncmélic_c 5

o poes(vc@ oblen Lme indiccced de g‘onmac,c& A0 pan de

C@OY\)Q/‘\ Acime Oc ES vie os nesvufledos oblicos clnc\/c's

e endcCise C)icaﬂcmdlica do pnoncmc s @ilnmns @ [Bas

iﬂ‘]e/\co(e\nle.s;
0

tilibra




levnlnea in-\e/\ac;cé Lgalivc P@éLnDV\-CQc/anY\ Eo.ls (220.2) e (322.3) ;

wer ReA RPA 2 ~RPA
Vege (ruoy = V (G.on) + | LG (g 5 (g, 9nd
v O
RPA z
V(gL W

=\ (&.ua (o) x (328.\)

2 A
(\.Uﬁ\ = (A)Q‘_

een Yenmos de %nac{u%gnc,\cs Neeis, idn -> Weil) | 1 evnos Gue -
REP
Qe (%) 1 \

l\
\/QPA |

t—

w g lixe (229.2)

|

‘w I 74

\\: b Covnpanon Ficd. (319.1)
|

CTIN

ﬂolo/\: Qe.(\/eg(, > < O; R/ W < Wa

A

(328.2)

gon
QL(\/LFC NIESVA P/ W= +@m

- considenon {’SPCHGCMCV\LO cv\Jna eéulnorss ~ E_SJCC)OS Jde pw\l{chc

Unice V41> e - 4> .

i

o _ | - |
en 1% ondem: “*y U
| | -
AK-P LK (K, W)
\
\ P = (fs.u),e.)
’r o
%4 P O‘ = (O.‘.(A)n,\
; =PA
onge (ﬂO’lOf\ ﬂOlC\CC\O\) ! = AN Vero
—ININNA— )

considenando Rnacessos de 0o0dewvn Sopenirm, ~lew»os que: EEEibra]




S 4 =7 1 7 AR A e T 7 07
AN I N I
& 7 -7 7 s o 7 7 T > & v 4
| \ | ' \
= : 4 s ¥ ( ‘\ + : ) 4
. ) \ !
N\ 5
T T 1 7"
. 1 % 1 4 )4«
/ 7
. ~
)
7 ‘. 17
/ = \ 4 %
Ly 7 . Y 7 L egueced de \?)e.-n'\z-ScQ?ch.
Vele F.% \L.8 ¢ Eq. (13.30)
7
Fre. Hen,
consiclencndo:
P -P
s o g
(‘(\/‘.(‘33 = , )///\ . ; \/e}\l(Ce de GS‘Dcn)cmenlO z
WV - W

: 8eﬂanceizccgb de cwwx‘:QiluC‘)e

dc espcl\ﬁcmawju ey QYN YV eiD

® necncs (268 M)
@)

3 o
[(kp) = OK-p) + (3) ) (dq UCu-g) Utarp) Ga) Gt-op
Pk J(zm"‘ S ©

P S
- m— > SRR >
ow 4’/ C= o v | // (
/R =) (A
< - co® w A v (»23.1)

2OA I
0nde U« = Vege ()

/emhno\n: modelo de r‘)cb\ge P/ ganons OLC(jSl‘CDS<

(\/e_\\"c See. 4.3, YeHenson) :

Ltilibra




(.O:Ca‘:

vnodelo ’De(si\‘e

%neq\;eﬂr ic e

7
-

(2320.3)

: u)?a: : FJ(S(\D@/\SEO {é‘)nons
/ . < 9
3

(Delbt\ (5]
~) ~ S
>

acU’ercos .

R_ee
Com Re <\/cgc

(amjn\) < 0 cpe\ﬂCS R/ \Un\<u)'€.‘. c -‘(im

de nesolven to. (323.3) , vewos caonsidecn :

ReA

\/t{L (G.on) = f\/ L0\ < WD s 2O (330.2)

O' | VNl > Who

-

[(wipy e O(& ey 3

N

ahz ) % P(W,{S)

\

L5 Eq. (322 .\):

((Z3)y: -v v ) (9%

G %O(-c‘%\ F(a;.\;':’)

Bh twal<wd J(zm)?

- -

Comno R.N.S. de eq. aciwme qll L => P(w.(,a)= V(Y:5)

e [(5.p) = TP

=

o

- ) )
by ((Ey = -V + YV 2 [d? (a1 G2 e

PR (zsY

(330.3)

Ltilibra)|




h()lﬁn A

- ¢ Clas lempenc-luncus: KeT s> hwo ow L v hoD,

f

Yevnos que [M=v -,

-3 T 4c@, qu e r - o0, DOLS, a\/u\luchw\lc:

N

) 3 |
1= N A (C)j‘_ LG % %°c-c@; (33).Y)

5

J (2v)° .

Be b

@ombnan M. diveraencic nNe cmPQilude oe &S\'Do\\’\cmﬁ‘(\iO

N NessoncnCic O -(l‘Oﬁmc\C;b Qe CSJC(‘)OS Qiqac)os/-

RL_acs de e lelaons g00mcc¢€) A QS‘(QC)OX Qe&cdo;

de Rones de e@élno\ns (pon Oe Coopen) pL

céo’lnnns c/ Lwcn(q)ac e - Erl < bhop

cen
insdehiCidede de Coo pen : -‘nlenaqaé e 8g bapa . {Snon € Ve

Ly \‘Y\S'lcla'«eidcc)e. cesdedo {\ondcmthcQ s rstenc de Fenwmi

- \
Ly \I(nnmc‘c‘co NOoVo “ u .

Eo. (33L.)) - pmmi\le ds lerainaa Te abelns de quel c \nﬁchD,in'C)CC)a

de COOP@/’\ ¢ obsem/cc)c % JLmos que:

) 3
i N2 (c)cL | L
2 i
@Ct‘ Ve J('Z\\) LR = g‘c\ -—iu.)n—Zq
‘ (C)? N (3) A\ ; NG 2 densidede de
€ e -2
- Wn 4 O C,S‘)CC)OS /$P}n
. v 0o
~ ' o ( !
7 2 2
densidede de - -co(“)“ * %
QSLC(‘)OS ne £5 ~/\Wa)

oo Wn = (20T /l(bc;f\ . icmos que : {EEEEbI’d




22,

O MA %
V- VN L 2. 4 Quinx = pehwdy
2 n=0 2w A AN ‘
~ [ Jd¢ A L KaTe << hWo ow Iﬂwtds»i
J t Yz
o ,
= ,Qn /A*'/z\ = Q«\/Q/\\ = e\n/‘ BC»%’U)D\
v 7 AN 7 w | 7
Ly ) Ao = &2/‘/'\)“’)
n KaTc
-2
L Lale = 1 hud & v e Cowm pancn Ec (»26.3)

(222.1)

nnlanz evn PALNCIRIo  eNnIQLC C_oﬂcclu\{sll‘v&c WaTe ~ JF\M)’B;

e.ﬂlna.lc\/\-lo: -le\}nos qu e

KnTe ¢< howd

(tilibra)




i /(Lonic %CS

- Dondeen - Coope/\ - 5C_l’mi=§1‘(m (1a57) .

lewnbnon: h(xmi@lonicno (53.2) gc's e e_éélnons (mlE/WCC«LV\lQ\

\

o + by 4 3 .
H: 7 C2 CeaCau v v ) Vg CaigaCg-30CgpCaa,

VRS 2V Q’/‘SZ{

“7

(o]
onde  Cx = YWvY 2w

Lcor\ic Q«’o{uido Oe. mei y inJe/\GCCé Lez’lno\n-céa’jnon

t

B o - .
t> ﬁ&ﬂonmc@ii.c(}cu Ex - CE& :enegic gqucs! pO\/\l\’CUQA;

mlmaqcb e@dlnon-{?’iv‘mﬂ - \‘nleﬂo\C'cE) e‘(‘t—(iva c_ec,’.(ncn 'céu’-(non

(228.%) Oulﬂclivc pL bHeixes -\(ﬂeq‘ua\nc\'cs LW < WD -

.

b~ hcmi@JOnicwo P_‘((l\‘\/o , \nlmaqcb clnol(\/c en-lne unS(PmI;’Cuch‘.

b) 4 =2 + ~ >
Hoce = /. €2 C'20Caa » ). NaB3 Cee Clgs C-5¥C 31,

v i p
(323.))
onde P = 5—\/, 1721, 1381 < hws 1 Eo. (330.2)
o, c.C
2 2 ER -
% 7
'(“)(\O\(\'mc QLC\Pcz cnélise \/(Bcs = \—\\’565 '/u(\-’ e LN CPOOXimCC'aZ)
C)_e_ Covmpo wiedio (@N=D
‘r\ipé'\LSc: { CLV'CT C¥—\2‘§:> * O (333.2)

(tilibra




+ * | _ \
no-\cm: Czr C-xy C)p Cnicego  Pon e COOr‘)m .

C Clza Cliayy o (CJ';,UC*-;ZL - 2 Claa C&z»»)

C*&M Ct\z"' =
(234.4)
C-geCgt = < C-3y Cyay + (C-“;J.Cgs« -<C—§:.C\$x»>
L L
Ly Caa Cogy C-\:—.?s Cgn =
== L C'za CL.CZ¢,><C-§¢ Cgry +  <ClascClasy C-gu CRr_*
r LC-Z.C8Y CE:«TC*-DZL t 1+ ()
{Quiuac’cb w.nl < > £< A
‘ﬂe_(\'(nic‘cb:
A= - 2 Vi g <C-34Cgrd (334.2)
S
L, hcwi@,lomcno (333.3) casuwme o ‘(onwwc:
M = . e
ace =/ 93¢ Ca.Cra - ?_(ACC Clze CL2y v AT C-Q»C\z«\
W, L rak /
~ 4
) AR <Crr Chgay (3%4.2)
V4
= :o

tilibra




comQ@

. B
2 e Cz2:Caa ~ 2 Iz Ctk‘« Czr + 3% CJ'-VZ» Cel
%o vy

W

s
V- CoitnC-Ry

e poss:veé eX PNESSGA (324.3) ewn -&lﬁonmc melr\'\c;cQ‘.

LU= Eo # Z__;?&? A (Ct—u C-»‘C»)/‘f,? N\ \{C&:e\
8 w *

-Aw -13% /\C‘-;Z;}

‘C)e(‘&nicf-b: Spinon de T\)‘Cmbu*

“I‘&Z : /C»’Cw\ (235.2)

0 \")a.m'\Qlon'\cno (225.)) node Sen dicaoaclizedo vie Gwvne

*ncwggonmcc,cb ( CenDrnice) de %anQ;UbD\,-.

+ + * ¥
Can = Wa Voe v v Uz Clan = Uz Cws » Ve gy
- (33572)
+ "‘\ . 4 A * .
Cay = ~vi (e v uz {oxy C-2s = -V Car + Uz s
5 T 2
onde.  LUZX\ + \Wrh.= A

Vm\(icc-S& QU e (\\/C\\)'c. p% 335.8 Y ¢

W= En 4 Z_s\—; * Z_. (\\(‘\;:? ‘(\—\'Z’v\,
w

(tilibra




- s0hae a F)ic&nmp@izcclcc» "\cminonic\no (%35.53 5

o (335.3) e «\(Onmclo mdlr\{cicQ-.

™~
(G (O
=y
>

>
>

r
v
.
L
v
Ay
=Y
L%—)
N
v
"
o
sy -
o
i
_/7
b
< ¥
=
=y
il
+
=Y
>
\‘..

b

L@’

M

onde.

> ~> - e -> ¥ Ls - 'L—s
Ay = ">ox<mc4\z—wv\\‘> + WOV = ¥ = £3)
S e N\ & ¥ N
ez = 292U Ve - AR (URY ™ + Az g = (W)
) 3
Wawzy = (HRae)
] |
Hi.22 = = HIw
5 B 5\t ‘
Como  lUxR\ + W&V =\, poc)emos cons denan
. DT/ 2z - - - Pr/2 -
U = C.‘ @/v Cos Ox e v = & D/V/ SinOK (335.4)
2 N - i w > -
L> (3) = Z(COSQ\‘Z-SH\ZQTA\/ t AN e "sinORCos OF 3
¥, 0% "
+ N2 e SN0 CosOR
- . 5 (DR ¥y -i@3
= 3K cos 0% + L (Awa L Nze T \s;n29;:
Z 7

(tilibra




\

‘ s . Y .
(1) = 292 5inOiCosOZ - A& e CossOR % e st O %

. - l _ z
Se  Cos 20X = 3% ¢ &\¢K5in2@ = Az ":z/ﬂ;z*\aaxl
‘:-’Z‘r E\;:
)(Lmos Q‘ue-‘-
z + X
(N O r AR A /Acz-/;'v:\ - EX
Eo 2 e £ )

(Y = 9% 802061 - (f;\”é V‘sane;a/ C‘Fd“‘cOs"Q;ﬁ '

\ i@

k(i\?e, “sin20%)c eivi G

- sngw(\ % - ERCos207) = O
2 1EZ
Y\OJ(QA
IWRg)® = cos’@x = [y cos20Y = [+ 32N
A d z \ g /
IVl s sinteR = L (v - cos20R8) = L [y - 3% N (325.5)

i \ d

U ve = e Y5002 CosBr = AL

tilibra

Nl



ﬂolom H

A
lhwl » ——

LN ~\Z -
\Wwl -7

(2335.6)

(tilibra]




K= Bo s D 32-%x + 1. Ecz(v-iw‘m . ﬂ‘u»ﬂm)

->
w

_ e
K= 7, (3\/ LB v AR dCisectzvs) v ) ez YaeXae
& i
(336.3)
, /
onge EX 13\2 WA
-
= S »\ .t L
VA NP AN UL 1O WS L2 WP A R 1 . UENEs (i
‘ B =\ ea/ 2Ew
- Sobae ¢ C)c,lenmiv\acpb de AL s
4
Como:  {C-BvCBa> = (Vg {Ze + LT ‘(‘-“;#\,((.,LJ"‘S"{‘ t VS {2z ga) >

:\/Suf" [ <\{\,D»‘(1 n») - <\(\b‘?‘(\ 4>\

LI
A - K-r‘3+ T’-r}‘»

-V§w§(\k- Can Coey - <Ciay -§w>

Ly < C,g;J.Cf;'\\,

oy
2
o
o
A
O

Ly

Eae. (334.2) e (33€.3)

Az = - ) VigUsgwg = - ) Vg OF -
" P Z\/; \-\Ap\

(336.2)
:_equaceo do C\cp\-

(tilibra)




e no\/\i'\cueon, p/_o polencxcﬁ (5%0.2) , devans que:

N AR
Z \a‘ - =
75 1A\
L~ g - J A \3&}’\(’9\@’\) 3 ANE R (23%.0)
0 c.c
Subsi{lu&ndo )5 =% Jdg iemos que:
+hwo
N = Vv ( d3 N(3) [ . N3 s devsidede de
2 J = 5 !
- kWD U3~ A esledos
0/ solucco ndo «ln;\nci A+ 0, le,‘nnos que.:
i D)
V= v (o) ( ds ! = \//\)(oﬁswwk’/’rqun\
) = LY
4 0 ‘g A A
densidede de
esdedos 0o
Nived de F&n\mi
R /'3/S NV(OY e:'/\/r\/(ou\ \
A 2 /7
Q0 pim(ke de oco(bécme.v\io {nrco NV(O) << A, -le.mos Que.
- ~'If/\/t\)(o) ) )
Ly A(F:-0) = 2hwn € enNeng ie de ocp c NENON (327.7

ZComP&man enencice 00 aslcc)o Ciacdo do Pen

Qe Cnmpm. Caq. (326 2) |

tilibra




(o}
S 3

- sobae o e\r\en%ia do asirdo gunc)cmeﬂlcézli

(»’Co’ |\//!3CS> e

Comao . onde

\J’BCS» 3

esledo [haderpenlol Bes

» A <

L o (260 BS - /J (G- E@

&y

" v
C on C—vt.+>> :

£ i\r\‘lf/\(’,SSCv‘\le,

| o
NeescneNjen Es COmMAQ

22 . ) (G@-Ea v 2AR<{C% Clivy - ) Az {Cgn
U.\A\/\.L— Ax»—(\
1EZ
- J (Fz-Ew v A) - A2 urVie
i E w
2
32 - B2 v bR - IR A/ Eq. (336.2)
Ex
L»FZ=Z/3K—K\—AE (238.1)
E»j \V4
v
G _T=0 0 estcdo noavwecld ¢ canceldenizedo pan
A=0-> Eg-\32\ = [ 432 121> ue
(-—5\2 L\ < WE
by o (3380 Ew= 2, 23 (238.2)

’r:.mos que &

|

tilibra




ES- B2 - 2, (-3& -32 \ « 7. ('ﬂ?—’?:&\
P e / | &> Ke =/
- Ny
! 2
s J 2/32 - 3% \ - A?
1> we N G / v
Cowmno \\./Z\> e  -> _5|25>:O 2 L= %% ps A=0
WD
by Fe s EB% = o ( A3 vy (3 - 38 N - Af
/ ) Y
1= XA
(hwa tWp /A )
~ 2nJ0) 033 -?M(O)/_\z( Q) x K> - A
J [ v
o 5 X S\
20 ' (hwn) (D
Z.
1/
(1) = =20 @Y A" L [two) /1 . /tu)b\z _ 20 A ) sm%“/hua\
2z VA /X A/ z N
‘ Y T
[hwa N2/ v v /A Y -
\a / \ Whwo/ )/ VN (0)
~ b | /A_ \7’
2 \hwo/

= - A A (BWY - L WY A* 4+ N
AV}

Z

s = :;=/AZ—‘/\J(<‘>)AZ “/\z:-‘/\)(O)/.\Z‘
K\, z / v 2
(239.))

V)
[}

L

: enengic de Condensecco

(tilibra]




Lermmnon T:a‘. (206.2) ¢

z
Gs(t.0) - Gu(T0) = -V Heem o e_nen%xe de¢ cowndensccco

—T

g

lecc)o SUPQACO\/)C‘)U Lon :

isene lms GET. W)  F- ECTB) e G=F- \ ®-\

> G(T,0) = F(T.0) :

de -\(clo. N = N3,

G -0 F=0:=<W> | \/c\\)'c cheivo
/ (240.1)
- © _ o K z
Ly £<-En = Gs(1.0) - Grn(5.0)= -1 NoIA*(x=0) = - ' W (T=-0)
z —
! 8\\

. sobne o esieda {unda_mjenlcﬁ \J’scs».

LewnDnen s ‘\hsjtc b Cidede de Coo pea

Ly eS'lcr)o .(:u\qdcw*:e‘nkc@ SC ~ Cov\:\un-lo de pones

\

de Coo\ﬂen. -

Cvn  PALACINRID ps cisdevna de l\)—eeejinons_lcmns que s

\7br\\>= 2_: O\(\Z":.. ,TZNIZ\/\’(‘_
\2: ‘..kk)/z ‘
2 ‘* - S
« CzaCrgny o Cwet CoRuizy L0 (340.2)
f
op. de Chiocco de VECouo

nounes. Veie g, 334
1 d 1) 0 -

e,nlne‘{cﬂlo‘ devido C)sgc\)jeacdcs R/ nec@zeceo de ccleylos ¢l

Po‘ (240.2)

L> ‘Dnoposlc dCs R e%-(cc)o veniecionag? . {tﬁﬁibl‘a}




. L,k
l‘kr«cs> : & (uu SV @A Cf:z:,\/ Lo> (248.))
v
ongle » UL e i S O P&f\(’:mtlnos onicCloNeis
e (YocelV¥oesy =1 vERIEICAR o ULV s )
ﬂol&n
() Se LLV?:j 0O . K<L ¥ 2 VA A, Kee
l A, K> e 0, K>y &
by l:mes> c | FSY ¢« Feami sec
A | =9 -
(2 \WWE s Pnobcb.‘@ac)cdo eslcc)o Lt > & |- ¥ >
0copedds poa pon de Coopea
P V0 U P W £/ B B . v
Nao OCoPéC)oS L u u X
Oha v vie \\’)nored\'ma\nlo‘ voniccioned \/emu‘(\'cc-ﬁe gue
Egs. (333.8) ¢ (B41))
Ly L dpes | l‘((ﬁCS ‘/u/\) \L"ﬁc_s> =

= 272 Fxave v ) Vag usvi wWavg (341.2)
i R

mm;mizcc‘,c"o do \famciﬁme.@ (>»a8.2)

Ly

WZ e VE i Eq. (235.5)

()

NOmeno de panes de Coopen en 1dace> + indelinido ;

1

ME _
Covanen L \Macs \:o‘. (335 nuimend de \:DC\/\L'CUQCS

Nea e cownsenvedo s

(tilibra

N’




e Pm\nc,(pio. J(CMDS Que

EQ‘. (340.2)

\tk’rscsv = 2_ hNY Lb >

(342.\)
\/eml(\'c_c-se_ que 3
L ‘ -
Dy = (haees V) CuCral YaceSs = 7 21vx\? ,
VoL v
%y - <dYE e 47 wurG et = (A
- (342.2)
_ Ve
Ly (ikt\\\ ~ / lC\} ~ A‘O\\B - \\N\)\Z ' RICO ewn lOmnD
S T\’— A
‘N 2% !
Obh¢ 1 o dmpnezcndo o «‘(clbn Ade nnnmc@,izac,cb. lﬁmns que:
4/ e | . it o
\fres ¥y = W [\&‘# IZC\Z’EC-—K,’\')[O>
< + L
: exn [ I @Bz Cea Cigs) 10y, (342.3)
N / !
é(,m\:)ﬂ(}-/) QlUQ- j >
(Cga) = O = AF
onde U = Ve/uw
L e, l%’rsc<3> L ?onmc del vwvn asdeds coancﬂ-/e ‘-

expendindo c cm‘mwwxc\'cﬁ, deon s que:

n —
decey = 2 U (A% loy = T LMY 0y
azo o a%0 [a:  Jn¥
Cslcdo o/ poses Qe R RA
Coopm

0L ¢l Eg (242.4)

(tilibra))




Obs. 2: considenen ¢ -[ncns;‘(onmacvcc} de cacoge:

CRa => €:‘LPCQZo1 e Cla = e,hPC\—\ZZol L Pe®@ (343.1)
o 4
Ly Cgy Ca => C'zy Cau
- | 2R
Eq. (324.7) e/ \/\7:\:5 < C-8h CEES =% € Y7

P

A TR 2¢ | ,
Cre C Gy =7 e ¥ otos Clay

, ME l \
L> Eq.(3343) Hacs » {avenicnde Sob lncwslf (243 3) .

20
\Yecsy => (o = & (,A i e hp,ﬁu?cto:« CL-CC»)\O>

\é’acs> neco nnesenve Sx‘melr\\'c de Gcuae

-

L~ gonmoc,c'o cslcr)o 5C ~ quebnc c_st‘:m\—(c'nec— S\‘chn(c 140

L> lv(’rscs> o C_‘onc;)enScc)o Qe (I)anes Qe Cnopef\‘.

. I
‘(\bi()\/\ H ﬁT\.) noweno N

0 i dey = ) L 200 ny s i d ey

wyo Jau Je

(243.2)

(tilibra




L> devido awcgoé\)\c enlne Eo. (243.2) ¢ Pmbpnier)cc)cs

~

hppnar)nneg a e (3 P oce oS considencn

N 5 | -
P = (OT‘J ) (‘:csc e 0P. NImMenn C_Cnoniccmwic

contuact)oy
NS 7

L oo, N aencclaa  des lncwsc e Geuae (343 \)
; Q y d ¢

AL A 2N v ComO l‘*g'acevx -ICCSQ C)c-}(.’m’dc

L nomMeno pc\/\l\'c:u@cs \‘h(‘)c‘(cnidn )

+ Sobae  0os &@lcdos @_xcilcc)jos

v

o (336.3) « Ew- j'Sf » VAR

cne/\cQ\'\c qgcs'\po\/\lICUch ‘(‘.Zu- c/ \momewjo \7’\\2 .

r\th&n" \‘0/ excilcccé e SL?(\)‘?/){(C{C de Fenm( :

E

Z:0_ -> EX-:1Auv\ * evergic de Gep !
@) T

cowiRanan: eneagie 0cs axc.‘icc,o'cs exo doavo Fs R/

wele @ nonwmnel e s BCS

=

P Eu YA

N ik
53'( \\ ” 77»(

N
L

malcQ. Nonmecl - | RCs + AKX #0 (’;’)34\.5)

Ao ~ Bz |AR g - [3E o a2

tilibra




Considencn invense Oc -lmchs‘(. (DS 3) ¢

i ¥ 4 ¥ Lw
(e = U Clon - VEC-Re

(?)45.5\
¥ ¥
ff'v:» Uz gy v VICA
C)P gclo lemos Cxluél
_ 4 4 = pt It
WL v Lo (3253) - s Cwe » luxv Y 2r » wLave (g
E)
3 ‘ i
-2 Clry = ey {ze -uizve e
i ¥ L L
L> (\\u;,l\z . \\/C(,\Z) Yot = e Car -JaCws
Lot rieis \‘&acs‘f e lcQ‘q‘ue_\ \(]\zq'\éji?)(’_s3=o.
\f\()l&ﬂ EQ‘S (34).3) e (245 M) -
- J_{ s - - t o~ . . 1 .
Ve 1¥acsy = (UWRCRY - VR Coge) T (Ug s V3 CgaCo88)100

-

K

s (uRCaa -VaCla) (uk » Ve Cre Cig) *

(G

vy > 4 v
C o (uge Vgl Cigidio
T+«

ComMmo

Z | 4
(11105 (W Crr v uave (CReCwe Clge - Clas) -

cdb

1 I
CLay + Cur C-wy Cun

z

4 L &
Ve ChzaCarChagy Vioy -0
\ -4 /
z
_Crea (Chzy)
a )

tilibra




similon \/e/\(gl‘c.c~sa que (exencicio) : (v \¥aesy = 0.

pL_0s csloc)os exc;lac)os ‘-lzmos Que s

L 2
(e Bacsy = (WaCgr - Ve Ca)(ud » VaCagr Chas)

()

~ - L 1y -
¥ (u§>~:\/9C§5« C-§»\/\o>

— =

P * w

ComMmon

5 % L 3 4 i L, . ) .
(1)lo>y = (\LL\Z\ZC 21 + wave Cua Car O X -y o C-2v -

R

=0

Wit Comy Clan Ciz»)t«»

2

- Clv‘C’f ( \ - C.L-\Zl. C-\'Z.»\)

i 1
= ( L \© v \\/JL\’*\/ Czr10>

1 L ‘ N
L Yeai¥ocsy = Car = (g «+ V3 Cga C"-;.‘s.\,\())
—‘I*\_Z-
(246. %)
A céé&non cdicioncdo co cslc(‘)o (LY
e _pen (LA -%y) newovido do Condenscdd
de pones !
Sim'\QQ/L. \/(’J\i‘(\'(‘_c—SL Q‘u(’_: (exencicio) »
\("‘; 4, Vo, N o Al .
Xy I ¥acsy = L@y @ ((,L? » Vg Coge C"P"\'\O’ (346.2)
B+
'EO\S (346.3) e (36.1) T inoice ﬂe,Qcc.g_Ep Om’.-—lo—one «a\nlna

c‘()ogipc\nl(cU s (zw e {e’/\\m(o\ns Cy ~ ynedel nonme & .

(tilibra)




(54%)
2l

b P(?(‘)L‘N‘HDQ considencn

Me(EYdE = A (xYIR

(341.3)

i i dewnsidede de cv&cc)os mchQ nonyncl

\\ ' 'y Sc

{ %
Qr exciiccCoes ewn -lormo FS, podemnos considenca Nw(3) = Nwlo) -

Comno  E- 3% A > 2:dE - 239%
L> Ns(E) = puo) dd - E O(e-\a\) . (247.2)
C)E Ez_ ,Xz

» densidede de e«:icc)o S¢ nes

Dico de Coe néncic

|
\ \ (347.3)
|
,f

k B/

\ ”

Obs. -

Ne CEND poc)c_ Sen mr.c)\g)c Viec G c)e,lenm\ﬂc.c.cb C)a COﬂf’IQ_V\le

de loneec\me_wlo € dumc‘o’as NORMAL - SC QOIS

dl o MNs(E) -
JVv

velc . e q F\‘q, 14,10 ‘COQCW‘\C‘I\.
8] Qo (@) [

tilibra)




- r\)nopme.dcr)cs o} lcmp?nclx)hc (“{ﬁikc

Eo. (334.7) ¢ A = = 3 Va, g {C-g»CJad

*

CoOvn O (\/e;\)'c \?%. 2360 ¢

LS X
(CogiCgry = vaua(y - e laey - (g Cauv)

Ng/2EZ Nep (€ ) NEp LEFY
‘ Y Prre -BY/g
e \-2Qev(x) = g - 2 LMy e - B
i Ax ¥ %/2 _pxiz
c_‘k + L QP + ) 6’,{3 + QP

b AR = -v 2 Neg A3 dab (1 pER) (348.4)
TR D R N M Y |
Ep
¢ pm.(|4u€_m, oY) pojeﬂc\cﬁ, (3»30.2) ,l&vﬂos que :
N = \/ l AN %‘L\/T aLa)
~ = O K217/
P P
e . simi€on G 337, dewnos que
+ hWp |
RN ( d3 3 i%h/ A f%z* Ix‘(ﬂ\
SRUWD 2]32 NG i (248.2)

Lo (348.2) —> de.lmminc(:pb /&('\");

L)

v eni f(cc -se que (s0@ucco nuwiehice . \Ic\gc

F\‘%. A8 4y  Bnoos pi dedelhes)

tilibra

}




) b\‘ﬂ

Ao

Ao =0G-0)
\ |

(349.0)

Eq (348.2) -> dedenminaceo lampmclu/\c Cm’j\‘Cc T

covno  NlTed:= O, e vwos que .
|

TFoD
liz'\/t\)(o)( d3 + dah /130 N\
) 2% ¥ \ZKQ“TGI
2RV ‘
IRE -
* VA0 ( di v dabh (3 )
) 3 O \Zxa'\'c/
o)
x = 3 - _dw= dz
24LaTe 2¥aTe
N T
= Vo0 ( ox ' dohw A~ koo
%
S ‘ 2¥Y3 T
()

ao Cimile de Qco@Qcmw\lo (‘nqco (%) \/e/\ig“{cc—se que

(cht Sec. 1842 Ranauos) ¢

(1) = Qn/JF\UJ'D\ + Dn 4\_6_(\

; = n.9%t% C.\c. de Lulen

2 UaTe ) ~

Ohbs (#) : lembacn P FEX IR C\C,O\"Jecmev’\lo {ncco

nesse ceso , g (3T 2) - hwo > V.

LV N(oY<e L s

Alo)

como  Alo) ~ \4QTQ > hodp s> .

Wa Tc

|

tilibra




fevnos gue:

v s Vo) On L 4el hws

(AN V:QTC.
24070
. "/vA)(O\
Vs LaTe = 333 hwp e (350.3)
Compancvdo Egs. (3372 e (350.1), demos que:
Alt-0) = y,364 WaT¢ (350.2)

Obhs. v ex (‘)U\imen}\():

ishw\Pblln\\’:}CS

-

'2&(1’:0)/\.(\315(_\ 3.4€ \ AR \3.63 \3‘53

Ohs + Cowponan Lq (250.2) ¢ Ec{("o‘bz.k\ t 1 C)"-x.tnw\'\v’\cdc

vic coélise de insiceS: Oidede de Coopen p

nolen Egs. (337.2) ¢ (350.38) ¢

Doy e Uale < (’.19(“/\/1\1(0)3

Ly noo ¢ possiyed Cjtimmiv’\cc_,cb Pef\junbciiv’c

considenendo S cowo o C.S'\c.C)O {uhdcmcﬂicél

¢ necessénic OwWie nove ‘\\pc{icsa sobne o

e sicdo {undcmew&c!l

' Lo, (348D

R4 T =V ym\§iCC‘SL que:

‘ vl
A(T\ = l?l\/i"T\ ‘

¢ } : (350.3)
i e tilibra




C.Om\mor\lcm ev\lo do

”
po\ncmakno de ondevn _ewvin Uvne

. | oon, 4
’{'eomc oe Cevnpo medieo

* S obace

P
0 Cellon ef_«s;pc:,c(‘{:cn:

(\o\c‘/\ 3

C)cj(mmsﬂacg:b N C)iienmiﬂccpb enencie des

e ————
L >
olucs;po\nl.’w Ces  Ew - J33 s A%(3)

0% av\lnopic cdo Sislamjc e@einémco e dclef\mimcdc o-i

neves
de expNesseo ta e_\nlmogc dc 0w ges de {m’méo-ns

S--2¢a ] [2lnfe v (4-§2)0n (s (&

Ve
v

onge

(358.0)
b7 - |

G p(:r\&.'n de S i

e POSS(\I&Q C)clenmmnon o) CoQon esl‘ae.c.\' («'cm

C =195 = -39S (3514.2)
T op

4/{ wios G‘UC‘-

C-2pva ) (0pfz)0nfa o {3 dpfz -
w L
* (c0p2) ln Gi-f0) » (1 -8R) (-9 (&
i= 4@
= 203 g 2: ()\(s 2 P % :-2|62v<r57_ Ew Op {2
w Ju {3 i
R ke
Covnn: 9 . Q(pE) o = [E+aopE) 9
oF  op olper \ 7

tilibra)




/\'cmos O\‘uc.r

C--2pa [ (Ex ¢ pEZIpL)
- J(peR
IEOL T
P oew
Ly C- 2pKa 2 (-0 (ew w:-»g‘n:_;\
I 7 VYaogen /0 ! 7
Eg. ' . 2AGYIp AN
2

v Cs: 2@%e 7 (-0f@ \ (% + L 600 AP (352.4)
e\ oez ) ? #
L cclon esped (\'co SC BCS
J CcsS0S é&mil&ﬁ‘-
(V) 7 ="1c 3
12 lenwnn Bq (392.1) ¢ como ATe:0) , demos Eg= \Ta)
by v v v Y \ c;cQon e,s?e,cigc_o me,leﬁ ﬂonch-
\/cni(“;cc—se gue (\Jclé Rg. 352.8 ) .
= 2
Cn= 204 232 (-5 2 T - 2x nIWaE T (252.2)

> \ ot3l/

3

Lr o r)csconlmu;c)cc)a do cclan espec:«gao o Y- Tc

(Vele Fcc(\)‘ (202.2) ) ¢ decde ROO:

Ac = (Co-Cn)T=Te =

|

tilibra




* Sobne o Lo. (392.2):

levabnan expPenSCo Qe Sommcn-(‘-e 9 . v

C..;\;C EQ‘ (6.23 b \,Zt_lenso\n i

oo

( (}L — 2 2 )
1= ] Je F(e) fe) = e F(e) + W° (KaTY F () v
(9 /
; /
y 7wt (»(B‘\\“F"(/m, ; {<¢eAe (352.3)
360
aonde ((63 : A
& = )
JPCEP
100
£a(3522) + Cow: 2p¥s [ d3 e /00 )
J N ozt /
- 0D X
- - 04/07 pois D1 §1) ¢ Qe
';rumCTCL \pc:n‘-
+ QO ERe)
> (> 20Us [ 93 0s (zzmm)(m - 2p4a (TN ()
p) J \ 7.
23(\)(’{) 4 .{Lf\)('() - 0 (‘)o’\g g('f—»{oo) -~ 0
e N (3->-o) > 0o
® Eq. (392.3)

O
Caz 2pus [ [ 91 (3] 4+ RE (KaT)'r
) 97 .
-0

N

=0

¥ (2n0(x) ¥ 230°(5) ¥ 230G 2 3] v )
\ /_):O /

2 0(0)

2z
S Ch 2 e L7 (LaT) N (0)

Yo 7 3

tilibra))




Yevnos qoue:

Ae - pede A ] [-ofe vele pg. 352.}
| Op [pe w \ o11ar/

- J AT (Oz:)mxcﬂ/—o(;z\ = mm(m/-ofcz\
o g, ) L oq / ) W
- 00 - OO0
Lo AC = - N(o) JA] (353.1)
T e

vz
Ceemboon Eq (3503)+ A1) = L34 A(0) {A- T) . e T=tc
Te

Ls d/&?’ = - (_\,74 N (o) )Z‘ \ = (‘ VT4 ),764 \'ZV((?B- (C
o Tc

I
” Eq‘ (250.2)

Ls ANC = 4.4 WD) »(az Tc (395%.2)

Los. (3523) ¢ (353 .7) ->» AC = 94 =143

Cn (T:7) YA LTEN

(2) 1<« Te o

Covao il 4 kg . (354,03
LBE‘Z* g |
> | -NER - -
L~ —OQ\L = A P@P M‘: PQ\L(S-‘(\A—)
= iy = S 0

b Eq. (3920 Cs = 2p°Ya J fo - faN(Ee o pAMOp A(T))
= ,

ltilibra



4+ 0o

L, Cs = 2p'Wa w(owj( dy {Ce) (1= feed) (e® RAOEN)

- 0D

pnde  E%- 354 A1)

P/ T << Je . lamos que

NAaA ® 0 v Veie Fia. (343.1))
| I3

i ) Ve
61/3 s N (1=0)) ~ = Ab/&&zz\ f./lo/3+7vz\
. ’ h NS/ Yoozan /
No
T +m
- R As
Ly Cs = ZGZ\ZBI\)((ﬂAzo& P ( Q3 Q%D/ (’ﬂz\
' | ] ore)
- 00
2% Ao

S

L (s = (Bn Niovhe Lo [ AN em/ Ao )

K\I\sT/ "\ et/

© Ee. (352.2) : (358.%.)

\

3/
Ls Cs o a»4 //Lo \Zcxp
\ \31/

[ /\ 0
Tl \\4\31‘/

-Ao/\,(
Y)olon Cs KX e 37

: OV A evenaic de Gen dinmile
U ) !

\

No especloo e exc;lcclca

(tilibra




Aeonie BCS . (\uxncp'c: de Goneen

Lexn'D nen c)e,(amc'.c‘o (244.3) gu\nc,c:b de Gneen de Melsobene:

Gup (2238 e) 2 = (A Yo (8o ¥p@an) v

a laor\’.c Bes pode sen {or\muecdc e -luw“nos de gumC,Cb de

Gneen e ch‘subcnc L Nesse Caso, E iﬂkencSSc«\le C)c.(.‘m’r\‘

%.uca.w : - {4z (Cya (G)Cl‘k‘.q(o\\l >

1 (u\nc‘c—o Oc Gacen vonmc @

(354.1)
e F(X.5) = '<’Y@(Ctd%(c)ct??¢(0)\l§:
“ v w Ouﬂé)chc
e ‘\nler\eSSCv\—ld c)ale/\m\mm s eos. de movimewlo de
%dd\(\z.t) e Fuyt (Q.G);
((;)M(\'Z 5) « -0(e){ Cas(Ceeory + 8- Car(n)y
L> o Grt (X %) =
@
= =50} <\ CRe (o) C*\Zq(o) r CRr@Cr()d
< f Cxr (o) . Cr (1D =
- (Ae [(\‘hoc Cir‘(6)> C_J'C«?'e(o)—\x > (254.2)
NN [ Crell é“”‘ = (1)

(tilibra




v sobne @ Eq.(BSQ.Z):

. Ke/ h - RG]
como  Cxa(n):- e Cia e o

(/b VSN
- h ot Caalu) = (i‘/z t“( U Cxa - C\i&\/\\)a

wo/ VYRS
: e b %, Cwal e (354.3)
Eo (334 .3) ¢«
MF
Kaes = Lo 4 Z R2ve (C*\zrf Car + CLay C-\zlk\l v

Y Lo 4 - s
AT Cr Cigy - N C-guw Crn

Como (idcﬂkadcc)c’.) CTAR, = Al reh - 4n el 1 e nos que.

1 W C@al ~=3Z Chr b AZC Ly

(354.4)

Tk Chadey N = v 32 Clgs v A'2Cit

ltilibra)




WF
pr K= Kacs | lewos que Vele Bq. (354.4) -

(1) = - 3% Claele) v AR CLis (@)
L~ tqar,gmcx,m = - §(g) - 77;88«%(»'{,1,) v AR F(K.e) (355.%)
Similon -
PR - - 0(e) {Ctzue Cr o)y 9(—@)<C*;c«co>C*-a:»cm\;
L boe Fe) = -G Clwite)y Cleriodly o
Lo ‘

= (\’Fr, lL (hOcC&-c‘Z»(m)CkxuoﬂJ >

EQ‘.(?DS('M‘-\)

T I CLEv () A Cwe ()

Ly b oeF(he) = 32 F (Z.8) + A g‘f‘&(i.e) (295.2)
COvAO :
o 3 - (A .
Cua (W, BY = ! Z_ e i Caa (L, Wn)  + Eq. (246.2)
Q ‘3’;, n d )
il G
e S(e) = ' Q) eg'"
z YS“H n

lcmos gue Eos. (255.8) 2 (2355.2) csSomenws ¢ (onmc:

—~

AN %M(\Z.wn) il SR IV 8««(3-.@“) AR P70

“ihwe Flvwa) = v IR F(R Wa) s E\Z%M(E.wn)
(355.3)

tilibra |




Vea: gicc -Se _Que (exenCicio)

%m(\i.wn\ - iwWin +| 3K
GoaY - (G \AZV)
- (256.))
~ <] ¥
e - (L, w0e) = AN Poeos !
z
Goa® - (T2 (Aa\)
de wodd cméQoQ\o \/Q/\i«(ic,c-sa que (exencicin):
e CheY) s - (Mo (Ciau(e) Colr)
- ‘(-")V\ . 3\:(?
(;wmz— ";:
(356.2)
F(R,wWn) = -<T5(C2r(e) Couvlo) )Y -

W

oode EZ - f;%a-\aaﬁ

WE _ .
~Nienos oue, dede ¢ QSlr\u»&unc de Wacs 1_‘:9! (24 3\‘_\' & ecessénio

indnoduzin as gu‘nqo’e_s de (GGneen candweles F(X,5) e FIL,B) .

\‘ﬁ‘{(’/\&SSGV\i& Considencn O SpPinon Qe Newbu

NeSse COs0
(335.2) ¢ inlnoduzin ume -\(unqcb di Brmeyss sdolnietad |

Comao ‘ff(c) 2 /C\'z:’r ) \ x. MEn. (3234, 3)
Clayv(e)
e A’J(\IC'(O\ = / CE‘VI‘?(‘O\ C-\-Zb (0\\
= N J o
(tilibra)




n %

L GUiey « = { fa (Y20e) YR}
z -<Tz(Crg-¢(mC§;~(ou)> ’<"(‘6(C\Z:‘P(I3C—\ib(0))>
— <<z,(c*.;:a () Clue o)) > - <ﬁ(\cig:»(m C.Zed) > l
(357.4)
@ tos (356.3) ¢ (39672)
/ N\
%(i}unw ) ( fOn + 9w AR \
(W) -Exw - K (Wa-Te (357.2)
-Eqs.(?b‘b?-.\,) e (3971.2) : {uﬂqo’cs de Gneern de Newmbe .

(tilibra |




o (\oln Heissnen

Levwonen EQ‘. (200.2) : Cewnpo mao\ﬂeﬁ&;co eremon SC-0:

CJ\'CMQO\ﬂ plismo '\\‘Jengc}lo Y 3COHﬂ(’Y\JES SC _ne Sl)(\)?ﬂ‘g\;Ci&

C)C\ Qmoslnc~

| evabaon QR. dewnsidede de COanY\l(’.:

T(31st ) JTiS(R-Aid 4+ S(F-AV T (a.y)

)
10

|
Z vy

oo e 5; % 6\/m

/\ n
* ~ -
Ol evn 'kmmOs ops.dc Cown 0o ‘&(h) & ‘X’(n)‘-

Ty - b (Yo adx - EVEnNt@ ) Ee e
2 \ / AY
Zm
Ne _pnesenge Cevwnpo EM:
G- [(8-qRY (358.1)
L 7

esse Ceso, \/em‘(.'c.c-se que (exencicio) :

M(F{)gﬁ’u{) - ( ‘y("x>i’(")> -q | X(f\’)‘:“(a’)ﬁ’(m

w

=
-
24
-
T~

IJARD

Wl

= JY(A) \Ioancmcqnéj(\'cc

; C)ngo%wé .{{cc

(35%.2)

T‘)/ S\Q-lamo e_ec-\r\'on\co c.densidede de C_onnenlc cge'.(m'c:; 3

Je = -eJ , g=-e; e¢>0 (258.3)

tilibra




{ernos que:

Te (A, R) = -eJ7E R - ¢ p@) AR (359.1)
sl
- TV oo TA oo
= J (AR e (A, R)
v < A :
coele? vionenc@ s T% s Je -~ peguenic nﬁsposic C)\‘Cmc%ﬂéj\cc

S5 C hip(jl&sv. Lovwr)om crnd Lowndon :

= = i
(&, A) = Je (A.0) = O ~ (\i%‘\dez {umc'co (259.2)

de _owndc: SC

-2

Ly Je (A R) = -ef @) A
po—

de glc.lo P(F\“) = PS(?\)} densidede e,Qe:lno\ns ~ S

Caf (\75<(\>

Ls \:)—e_iﬁ\igxﬁ = -c® (\35(3) 7&(3) E 8, de london (359.3)
m i

Considenun: %cu(q)e de Coulombo + ¥ K= 0,

Eq de Hexw)ell - T« - /Mo:xe.

o Tx(FAR) < T(T-R)- 7

R - -9'R - ol

=

©
—
('\

)

%4
10
C
~

hips lesa : (\35(33 s Ps

JZK - UOC?'[DS—P? | K . L = /m ; (35%.4\)

1l

" | %& \/ Mo Ps

: Com‘mn'\memlo Ade  london [ElEEbI’G]




~ Considengn S'\Slemg .

A Y
/ /
O &35 , /////
t 0OCxH R / / L%
7 /
VXCuo /_§C
/ / //' S
Nicsse  Ccso, \/mi\(\'cc-se que s0€Quced Eg. (359.3)
( \/&\\Jé ©Ag.9, ?)nuus) .
Bx) :J D, X <o (360.))
T e /)w, % > O
Covyn 0 i' \ <7>< \:S
}AD
-, | _X/XL ~
Ls JT(x)= +1_ DL (YN : connenle sc
/uo%\,
Y\ ¢ SUPV\{}C&C
L 4 R
Ohs. v veni l\c_c-s.c que Wl 7:-0) ~ 500 - 10
Obhs. ves\,‘c Sec. 32,2 . \,&ﬁmsor\ R/ pnbcedime‘n—lo cQje_nnol;\/o
Ly eq. Je London
Susdaa i 1o e end )n‘r\doﬂr
Jf(’_oﬁic (anomemovéo'%iCc;
- basecde ne L\ipo'_(csc. (339.V) .
L~ pnéxlmc chDci

Venibicen Eq. (359.7)

Cps dedelhnes |

\/c\gc Sec. 18.$.3 Bnous);

- r\cspos-{r_ e‘\nccn N

G devnsidede de connenle tk_bin-CC

E_Q. CENNDO eQéln\co CK‘DQiCCC)O &S.‘c'u nQQcC_\r)ncc)os Jie O

(lenson) de C.Omdul\vidcdt=

tilibra ||




3 - - - N
Je@iy = 7 J(c)n'dt' afmr. ey ECRY ; wpe vz

P
(368.))
J' ~ o N Dl - =T =
coansidencndo I FLA\L; Ant) - PR A V), e rwe,sposle
e\'he_csﬂ.‘ \/Qf\i(“\'CC'Se. qu e (\\/{\)h Sec. 6.2, 6/10\75\".
9{{} -y =2 A Q - z ~ s
TR aw) = ie® Dap (B ARw) + & Q(A) S(A-1) dap
w ' Lwm )
(361.2)
2 & Y 5 : o - (S -
onde /Dou‘z(n, ntob-t)e-{O(E-U) < LJo (A1) So(n‘.t‘)\\/
(363.3)

-

e To(Rt): JY(A.L) + & Ao(A) p(R)

I\

w

/-;\(F\:) = }'\0(33 v A‘Q%L(?\,)

i PO'\C\OC\'CQ velcm R/ sis-&emc

evn  equ. é: bnio

- D/ Siglemc \nomoqinao, G ({unccf) de COﬂn&QcCCEJ

C_onneﬂ&e.~ Conneﬂle, C.C)in(‘.QSPOﬂC)tY\'lC- c (3¢43) ¢ dede poan:

-~ ; N & &
@g(\s(q.un\ e =) ( Jff_(a.unx Go(-q\-l)vﬂ> (261.4)

v

considenan i Ao(R) - 0 a

COmMo
% N = = 5 5 I .
IV =8y = v ) ) (2dsgy CaeCihy,w
2m S 2
(361.8)
P
= - 1 \l)n_(v - e t
Ly J(q.9n) = ‘ ? Z (C)Z,E, (2\'{.»<q‘) Crule) CCCH'{G‘(E)

tilibral|




volon : de,—\e/w»mﬂcc.cb de ‘gunc;cé de conneleclco COnnewJe—Connenle_

(364.4) ¢ similon

dJensidede- densidede

" W W \

)

(224.8)

Ly Eq‘.(?)éx‘és\) Poc)c Sen QSC(\i&c [ aa) immoﬁ E\)(é\?\})n\

olan op. densidcede de Co(‘\ﬂe_\'\ie (361.%) pade Sen escmio

Covno »

= o = A . 4 =
{ = 1\ Z (2¢*Q)<CH?C£+5“'\ b Ci#Cﬁeqb)
>

7w

S

4 . -
- C-d,-q& C-\Z,%

~

4 = =
C"\-'Z‘h C—\T(Z"CI"» '%a".o

3 > -2 ! | > ~ =5 > = - i 4
) (2%+7) /CQH Cxygr + C-Ry th—cﬁ\ -\ %%.0 2 2%
= 0O
[ Clon C~w,+> /C\‘J*"'e\
\C*.»'C-'q’»)
T— -
~ ok &/ . N
= ¥z LxS  * spinones de Nembuw (334.3)
o - /\_L ~
Lo gy = b (2 ) ol ‘&’cz*q' (362.3)

4

Zm v

aodon _sieni@anidede enine Cos. (361.9) e (362.3)

L~ de,imm‘\naqc'o (3. 4) p/ spinoaes Yo ¢ similen
\

v 3 {cﬂm'\ons Cev

W

<0 \\’)a/’\liCuecm, e ypenon nndem.-lc,\mos gue

(tilibral

C Ve\;‘c Eq__ (36, VD) BnuuS) :



Daep (§0a) - @ (263.4)

onde  —p—= : [uagde dc Gneen de Nembu (357.2) G on)

’{'P YOS Q‘U(L b

r\)dp(if.e)rﬂ: 2 ) (2vC+ 5o | (2\'4:&5‘?){5*
VAR o) 72 20

n

v Ta [ E(& 0w G (x5, W s a)nﬁ\ g
L\ J @] 7

"Sob {(nQdiCes in«IQAV\OS (263.2)

: Cowpanan ¢/ Eq. (283.3)

* L Cewnpos L e.slcilicw e _YNo @'\mile E{-so. \/eni(\\iCc.-Se. que :

K‘)o(g's(OlO}’- -2 ZZ LT /‘C)(Z\gozrs
3V ® ¢ Vo /Y
(363>.3)
onde & - A
C(SEQZ*.\
mclouinda o ~1e/\mo dicw’lc%nél\co, icmos que
Je = -e"(p-%p)R
(263 .4)
Onde %0 = 2 V 7 ) 3e/-0f2 )\ . densidede
1 3V w o« N R J
Q\l)C\SiPC\/\‘l(CUQCS Gé condewvniscdo —> —J\Z, +0 ! tEEibra}




 Lgs. (392.3) e (D63, 4) -> (\)5-. {‘D-gp \

A}

W inJmeSSche C)(’,Jce/\m\m/w %P 2/ dois Ccsos:

(WD T-0,

+ 00

Como » S)p = -7 J( OERNIGRED) ﬂ'F’o (\‘/KZJF AL)
3

- 00

£ P/T?Ot |

W'FD ("sz AL) - g(lv—(l*/&"> 'ty SP:O _>>‘{)5(T=0)=‘p

(2) T Tc,

’\'e_mos que. A

100
8p= 2 ( J3 Ow(h\)(ﬂ)g(ﬂ

3 )

- o0

(Y I

Eq. (352.%) 7
& o o
5 2 ( d3 D ) 4 2( A3 3 ') £K)
) 3 )
P =0

bes Ps(T>Tc\ = 0O .

tilibra||




