
!
!
!

"#$%&!'!(!)*+,-./01-!2!345678!9/7:;8,!!
<,6=;6,-!5;=;5+,;!.;!'>??!

!"#$%&'"()&)"*)$")+,$)-.)")/"/0%*"',1"'*"23455"(%"(6'"7"()"/'6%"()"8522"+'"
*'9'"83:"(%";(<"=*>'$"?'9'"

!
"

@2"A:"#%+,%*B<""?.#%+C'"./"#%,)+>6'9"()"6+,)$'D0%"+E>9)%+F+E>9)%+"('(%"#%$4"
"

V (r) =

! se r " 0.5 fm

#Vc #
VS
!2

"
S1 $
"
S2  se 0.5 fm < r " 2.1 fm

0 se r > 2.1 fm

%

&
''

(
'
'

"

"
>%/" "G>" " H"I5"J)G")"G?"H"2I"J)G<"K%+*6()$)"./")*#'9C'/)+,%")+,$)"#$L,%+*")"+M.,$%+*N"
*.O)6,%*"'")**)"#%,)+>6'9"()"6+,)$'D0%<""
"

'B =P,)+C'N")/"Q%$/'"()"-$RQ6>%N"'"()Q'*'-)/">'.*'('"#%$")**)"#%,)+>6'9N")/"Q.+D0%"('"
)+)$-6'N"#'$'"'*"%+('*"#'$>6'6*"S.)"(%*")*,'(%*"T?N"2?N"TU")"2U<""

PB =P,)+C'N")/"Q%$/'"()"-$RQ6>%N"'"*)D0%"()">C%S.)",%,'9")/"Q.+D0%"('")+)$-6'N"#'$'"%"
)*#'9C'/)+,%")+,$)"#$L,%+*" )"+M.,$%+*N" >%+*6()$'+(%"'#)+'*" )**'*"%+('*"#'$>6'6*<"
K%/#'$)">%/"'"Q6-.$'"'P'6V%")"(6*>.,'")&)+,.'6*"(6*>$)#W+>6'*<""

"

"
"
@8" A3" #%+,%*B" '" Q6-.$'" +%" &)$*%" /%*,$'" %" )*S.)/'" ()" +X&)6*" ()" )+)$-6'" (%" /%()9%" ()"
>'/'('*" .,696Y'+(%" '" >%$$)D0%" ()" *#6+FL$P6,'<" !(%,'+(%" '" )*>'9'" ()" 2" >/" H" 2" J)G" )N"
'**./6+(%"S.)"%"#%,)+>6'9"()"*#6+FL$P6,'"1"('(%"#%$"

!
VSO (r)
!2
"
# "
"
S "

(),)$/6+)" %" &'9%$" /1(6%" ()" ! VSO (r) ! " *%P$)" %*" )*,'(%*" '#$)*)+,'(%*<" Z6*>.,'" '"

()#)+(M+>6'"()**)"&'9%$"/1(6%">%/"%*"+E/)$%*"S.W+,6>%*"S.)"()*>$)&)/">'('")*,'(%<"



"



~tiS INSTITUTO DE FfslCA - USP

NOME: GBb9~\b ~2
PROFESSOR: _

DATA: _

NOTA

1Q1 _

Q2_----

Q3 _

Q4 _

TOTAL

o pole VIC; ~ \ 'VW C reo" - V'\..U..' IeOV\ v h I, 7.J.. d.o e10. \,,{ a) rc" " \-c,1).-

l-b~~'l(v ( OV\ c\Q VO ch. ~ \J'! ~~ cko ~ ~dD ~. S?~Y\

~V

~--~'":::>

\ \- \(:, j. 1

SS..\),' ,
,p J _

~I5 ~0

\~OdD ,

'2 J

If; e ~\Ldo~
-Jr

......y

-----' p

V I Q~~c\0~
J !
.J-C -'P
J <: I



INSTITUTO DE FfslCA - USP NOTA

NOME: _

PROFESSOR:

DATA: _

2

k\\~Y\c\o ~~ ~
~h-rk. ("J\ct\~\ ~ ~Y\

Y\y£:o ~ aY\c\~ t>'O~ ~ ~~dh

hr V\A k>n ....d~

1yC~) ~ t(> (r) Y~YvI (e, (j))
~ ~ ~\.J~ c;iu c\ e. J ~io 0\ \"G~ r- ~d\t:>. \ +a 1V'\A -- 6< .

\

~ ~. 2 \0 _ l(~+.l) (D -\- \( 2 ~ :::- a
rL c::h'~"'\ \'~ '\

\~~~z:; (E - V) \

- - - --

~= rrf)r-rmn = A6~,ti5 rl~V/CL
'Vv\ f -+ 1'{)1n

fh~ 0<' 1'''kf\ C l AIJ cM~S '" <3> '-"'" \-Qu I ~ == 0\VC;CX" " 5';" CD'l-' btV'C>c;o'"

V\t,,<U" rh ~yd" d-< bS2e. \ (~l) "- V\1. \) VV\ C, V\ '" ( 'it ') ·\If yt \ (he,.

~o((\) ::

~i (x) ~

~1)(j1 ~ -

I Funcoes de Bessel e Neumann esfericas I - Jo(X

1.5 i1(x)
-llo(X)

-1l1(X)
----rcosx

X

cos x
X



·
~~ INISTITUTODE FfslCA - USP NOTA

3
NOME:_

PROFESSOR:

DATA: _
_________ I

N~ Rt~I~O ®
~-I C-, )-::; -~-l-tl-\(:t-~)-+-0-~-t(-Kl--1r)J

A ~ B s~ k"\) que 1fJ. (r:::~i)::: 0

B ~ _ leJKr R1.)

1t :~IRt)

- \

'1<1: = ~ ~ (E "\-\10)

, 1'\do ~'f\c\o f\ ~ ~ / kHD)

WA QJ20ID;----o_1I ------

\ w tr Lr) = C« eC 1St r) T V1t ll(Jr r'\
--

~l c{(~)~ (D~ t ~L
, \

~I CR.,) = ~L ''f<"tJ

1tlK, I<L) + ~ 1~CY!11,0):: C ~l (Ku I<:c}- D 1~C\\li~')

~l(d~ L~J: RL) + 11i (~J: 'K1-))~ K;c (c d~(K~t,-) + ])~~l¥:3 to
Qu~ i \)1'\ SI:,\{'Ir\I:; Jt diJ~ ~QUMO() CD~l ')V/o's 11lwC\\Ail-m (C;i))

qVI'- ~de ~ Y(j)1\J' c\:;:l ch MOJo (\ 6b b-



1f\'~)TITUTODE FfslCA - USP NOTA

NOME:

PROFESSOR:

·OATA: .

4

D=
1~(KlitL) - ~t('t(irK'2.) Ott(K!fR~)/~~(~9'(t)

Itl~~')- 1) 'Y) ~(\(u~z-)

~tl~!11<~)

A dt~~~v-{ fD~ ~ Ob

c:k t-W do " v e..

Cosb ::; C

~C 2.-t- ]) L

- Estado
3
S

'g 3 - Estado 1S

.:. - Estado 3p
E
~ 2.5 - Estado 1p
C\l

III

C\l

~ 2

o 10 20 30 40 50 60

IVt&4 1

- D

Co\6 t:. do 1
, 0

'Ie \J \dD 10:::. DaM. '\\Iv\. CD cl.t. ':>

•~ ~ tJ,r I.e.. ti\e ~\ (' t;> l.r-Q:)
V../--- C I

ct~\J!.. -~ b\..Ah( 0 GUl~ cL.:, e,u.....

bYLAl\~~ oS 6)v~'f~V\lc>

- Estado
3
S

'g 3 - Estado 1S

.:. Estado 3p
E

~ 2.5 - Estado 1p
C\l

III

C\l

~ 2

1.5

10 E [MeVP'



INSTITUTO DE FfslCA - USP NOTA

Q1

Q2

03
Q4

TOTAL

~ (""' ""-C> ~ uf> tD~' ~r-

NOME: _

PROFESSOR: _

DATA: __

1

~o"

o

--- .-J

l $tao dJ r vJJ'Vv~
clo~~ & 5\ Y\ ~\~ D

& ~~,y\ ,,\)0 ~ 'P
t~-----------------------------

rc

1



INSTITUTO DE FfslCA - USP
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