SC&L‘H@NW Lrom a  hard s/gh@pe

So b = Rsém(%__%> - Remg
Nomber of pasticles  betuden L oand Ledb 13
n @i@ n LR CDQGEB p A(ws@/)) — n R coS(g>§lw(g> AD

-
m«hdes a )
[ Ze — ek 1(@59)

2

1 sn®
z

‘ 4 an = g d(=©
Nowbar of scatiered pachiecles in lid gle A0 = dF )

s ds = LGﬂglﬁ@ = #ARLOUL
) S = g L(os) do ,Q(cose = 719% Note: onits = area.
Tn dhis case, Croés Sechm = y@mdﬁc croce—Section,

/A([\f{,\"y\wh\r& Vhf;‘wwd, P[dﬁ’ ln‘b ’@Dr‘mc)[&

Ao b b ‘ _ Rews% | (Reosts) R sin@ cos?
e T e TIm -
PRI 500 (40 sind > o
= y

_ Q”—
T



D thodord  Scottering Vo= -k L=%GMM Vepler
|8

- Q ?/ Cou{OW\b
MNread, Lou b= [G”"“[ o = Lkl cof &
So de = b &\: k* Vo este d C&Ql — J&::) I
ASL sinb | 40 LTE’L sind Vﬁi &_\: HE gfn‘*(%_)
B — s —_ |
Z%mgcose S";/'L ZSMLQ; Uows op as 60\

The L poectial hos ‘infade mps  Also fre of ony

V=

potentisl Hhat fals ofF  slower Hhan 7[, Lor [OJ}L .

To Stf/'t o Hinide crpss-sechion | Modﬂcf He %/egﬁm g\,}gﬁxﬂﬁ\,
Coout m% scatters ’Qd% more. than Opin. So-

& (6>8) = g:ﬂ@ gciem;ﬂ A (208B8,,) Q%‘)L 2}7‘(2%)
- -7 Ty

27C- E>l 2 | + C@S'@miv\ B
"E [ — cos B,

— kq |+ @s@m;ﬂ>
HE> \ { — cosBmin

Mﬂ‘]@ g S X as B — O,

]Qajm[aaws . - wakers drops

) / |
Arip

e 1 %
+d Y‘cj(:ﬁa_ G.h' m 5,}

/ one fw‘{'éf‘M[ Pﬁ‘ﬁec;})‘m




color L a)(ccc:vx /O'S( N

wmrl&\"
Tra@+ “a4.7( | 244
blve 4,29 |, 240
greem 2.4 [.235
yellow 2.19 [.33>2
re 4 1,42 /,/%\27 \
Aispemion

bt((:&/b&m" colore — 4;@@% n — AH%C@P%L C”/”‘jZ@S

BUT ‘W\erﬂ IS mpre 40 it SPL’&‘@ flowZ /?/<€ a {DV‘;SMJ cor

SUN{T"CC/ OXC APOP meons Mg, color couw reach our eye at 0‘7—-
U\N\J(,Q_, bloe

e
% whide haze =

F\M a/f/\dlﬁ X oS o *Cv-/\c\fv'm,\ D‘F MJ/@ Q[ o Nblid/t {I\?L\’{ /\/{“S &{f‘OIO.

So o« = 146,-18; 5By _ 1

oAl
S
2
S |-

= @t: ceeasin KSinQ;B . So

n

A= H accsin (Sfm%} _ 29[



Lo ne 235, «x (U _2)9, & 016256, Ao small B
Mbsimom =427 (ot B R S
o m 40 for B = a0

H . —
AQ; g-‘?o q0° &

LOOk Lor ’\3L\/+ neaxr oK = 200) MLZ’ o narrow bond of 9{ connbs

BUT, look &or [\\714# near o = Ky = H2°  a /ar?e renge F O,
cgnbeioules IWF&/\S’}-%, %theﬂ’l@n‘} nNeor AW—;—Z{?_(’

S\r\m? }nler\s}*ﬁ Peak, Dillectnt colors — c{i"ﬁ(f%ﬂﬂLV\ —>  diffecent Ko

May occors when  dx 0. (ercchrﬁ Fo'}/ﬁL)
4.6
Aot
E{ = 1 %[/é-b IM‘CQMC&V\E%E — 2 CCJ“\MV\ rvle u\si'H/\
‘T >
d nu=_I
—[//_ ey d_[)? oxeSin U ﬁ%>

>0 éﬁ- =0 = 2t =D @ — 4 co5°B; :Vﬁl—3jw2gi
49, =n"—| 57,

2. = N— 5 ‘
= cod QL’VVWVX LA K‘F{; N “/‘D (j’éf O(MAX



color ‘ Qz,wwtx\ A

_ max
violek SR.77° Ho.5|°
oo o | o

q.29° °
yellow SA.41° LT;?oZ°
red 59.64° . 66°

q.64 42 .66

ha i
FCIG‘MZ’ ze rain L)qu
Mk Ccolors reuf»w)
| 2 vrefrsctyome
Nocr\- oo -1 > ' - WS@’{WM/S
Non TR

blue %
®\\ Colore  separuie, bot o €/nbwmcﬂnbnjt3

no f‘o\l‘\loow

OC/\
L o extremom
qr
Son_doge

ntencify  enhancement  from

22° \/
o iented 1Ca”iv\5t Vl@“’“ﬂ‘md Jés crysﬁls lht M



C[&SS{CQ,Q Mechomics as = Limit- 0'1[ Quanton  Mechancs

Will vse sFe,cfc-é casy Pah"Hc[e V\’lo\/;% i (=d -
| = le\/l = —;—mﬁaz] \/ = /).
F = T+VU. Dcxcx\u, LCX, %) = T—’\/ = La{jm«j{cm

I/\ QM) Here ore Fwo way_s {o ch[we, time evolvfion oﬁ%
wawenaum:}im @V(x,t)

e oy = Hﬂ
@ gCL\roJAW i ( Qt

G

@ IDPOFAﬁwl-W.' L{”(X,t) = Sclxo <><,75/>(ojto> 170(%,75»

<o)

Want b show Hhic s %u}ualemt‘,

ASSumpﬁ'm) <><\ctcl><,,to> — sym of inflide numbes of complex
amplitvdes, eoch corvespond.ing 4o o possible poth %) feom @ojt,,>
t

HlXoto = Nexp/L
t <x%[x >JP0% exp()ﬁ SP&H/\>
patih w}lw :
.{'
S = g&t L{x % £) = action
t, P
P —+>X v
Xo X,p
L STx ) >
So i t> = Zp P (‘ o],

% ()

]CUV\C‘HMLZ
What is o sum orer pa%s?

DfSCPCﬁ%e il'ﬁ\z W‘Hr\uous QQ/nu}'/dh K[{’J



i Qx| = STx.. xt,xz,.uxl

J je Z{[ e xk V(XL)]
p ==

— > — -ty 9(1:
X, X N At
Now Lt xo by > = Lim g&x g g,&xz X Q,)?o( SZXD,..)XMIj
N=>eo C C c | c x

C = nowvdizaﬁm ‘@M_-(-or, + ﬁ)e Loond. .
Ta’ca ome Iw‘pin,'{eg]ml(ﬁ ‘hw\e_ S@I

{q}(x, tt+e) = gdxo e/iS(x,X,)/)ﬁ W(x, %> Expard in emall € :
<
LHS = Uxe) + € a,wx,ﬂ + %Z %%_l\’(x,%)
RS = o cpi 2 o) - Ve Y W)
C,

— _'E Axb (3 i V_ﬂ— - 0'7_ O/i
(1 _;w?) 4 e (4 g 0o Vs
v-\/__/

" br €0

' >
kﬂat Point:  here will by almost complete cancellatir @7 ,
Since Mis vories Pﬂ—PIo{,I;_ except when x%X,. L("/t X % =v , AXO _ 0((/.

RES = (1-1 & V) glu exp <« - )W(wrx t)

C

- 00

OM'F"h'cmﬁv

Regim of impostance is uR0.  So Wlyx)= W+ oI+ L DW e

C, LHS = RH#S gtwes
Yixt) + €3%kt) = (1-1€ \/@g do o\ "SR (WX Hty 92% t>>
St



EXPW g moatch Pow&"s oL e

(Z"Cre‘ﬁ)i

S
Nﬂw S 'ﬂ Q,XF<”""U> L = ‘e'k . g@)
——00 2h € 28

I
c

eI by = V)W) + ich L T W £)
9t o x*

: b)) = | ke 2"
Rcwmmgw,z B%:P( ») [ S 5;‘7_ + V) W(th))] Wx,t;\

Y

Tkis is ScL\pMLm(jerfg e_guoﬂ%’m,/ H

Now deke dhe classical  limi+ £ —> 0. Almeost complode
W\/LC)‘Z/I\OGEWL " Pa:“t 'mJte‘jmﬁ =< exP["SCX&D/Kl
Rgasf oscillations,

vearh
' ¢ Pathe A€ crent / Cong
Infemsity emhomcoment  only, for  statina pofhs  coch et !

8 <O for ol Gxl) (Fquiwleedy S _ 5 Y

Like raiebow  emhancement Sx=0. $x@)

To « 300& wpprocimation | as >0
M(/O,L Pa‘w\ contribotes . W(I\d\ @7(2:‘)

D@nivm(w‘ml of %w%'mg cig mmotion

Consider o chonge of path wlt) = x(t) 4+ Sx(t) ,  with
brundary  codiins  Sypy =0 and Sx () =0. Need o

crlevlate chonge in achon, ©S = P



Hmﬂ 3%@»%!@&; inslead of e coordinafe x(4) —> j,ﬁ)

Tﬁtﬁg a,”(DWS: B Motim in 34 \ k=l,... .
2) More. -H'\a/y\ / PN—," cle
3> Modifiadion 1o inclode relstivistic e’r'(\éc‘{-g

‘l‘> Generall kinetic derms,  dependonce on 7,

..]:
S = S ilt LC@,( Jik , t> Ckomga, n Fot‘”\: ‘ﬁ(i) - fz,c(’c)‘r gﬂ &)
To

M — tf " I . (,SQL‘
N gto At %[%gﬁ&\ =, 4 Sq,6 3{,:\

He/\—e, gik # = JL_ ik(t>‘ No+e, 7,&&) and ZA(Q are. Treatd ag
dt

\W\A'&P@/)ﬂ’bf_

N
G‘Q/Vlu‘c\{.w‘h,/y\ S} k c_ouuz_ IQQ, C—M’HV\UDUSJ <o Z > g‘o&k
=

Ofhecwisp, vse summatim converfims pegled indices are a/“”é”*s
Summed.  orer Cu‘nfegs ‘f’xpw? appear on L)O_H,l 5';0(25 oF the 3700:17.”\5’

O
,—.l;qe

lmlegmlre last  ferm bﬁ‘ parts: ‘ .
T L 4 _ oL _ ) 3_%
gtv At (%a EG%&% 949 gi ot tua't &thk

99, -t
S = tF L a_Q/ Q/L :S
o &S gtoﬂtt $q, ) T (9%)
To have 55 =0 Lo A sz(w, the stesfionary ]aaf/\ must

50/Jr\‘s% L&jwe/s 6Zu0:/7’m5‘ of jml’m"'

L () oo

Know the Lagmmi}a/nj
know the ?DL'LZS(QS‘




whee

TFLO/ L”*’i“df’tmm is het um_qw& Touke, Z_\ﬁ[_ L_!_ GHZ
- Not o Lunchion of § dz )
j; = \Ccik f:\) DocShUr mC\Cedr e7uaﬂwms mf Mm
‘C <$L(£-F> ) tf)

Eusg prodft S = S+ S dt d
0"; "Hik&o}] £

= constod  (Same Lov Qrtry Zga—m\B

[fpd proot Al = g; + 9, oF
09

P(ug, m+0 e,an“hm/\S of oo |

T;\,Q, Lagmmg[m Lor o Pox‘f'fdé gives Newtom's Se,c(mé{; Low
T=4mfiey V= V(D

T
| = J—W\Ey—w \/C#B Se @l;_ = mi_@
> M ‘ 2 At =
20 o,
SO LC/VL A{\k> = ——g_\l_ :_‘:_Dpce
4t dt e
- 7 <
m JLLPIL = Ma
T

MM‘W
et Q) = Qg t), ewvd imeree B™ %A(
‘\/_//

No‘\% no +vne aﬂemv&dﬁm@&
N,

Condibon Loc kmerhh\i%: Det} :;QJ
I

LC%, éla)f\ = LC@J/éJ)fB



SWJ& stort with B_L/ — f_td EE_ =0 weite in Jerns ok %Y
PR, At 3Q, g,

3 = 48 % + 3 _ Qo %

4
db er; Tt 26, ot

oL = 9L Qa | 9L 9%
g@J B%k B@& ’a:hg‘@]

N~

Compuie; ch( =

PR @ - D 23
98 2, 9@%
oL :
e T S
! T 2% 98 (&t 34,20, 9} AL\,
2% : o
A& m
Q¥ 3030, at
&,
gO?Ef—LB_LT_:g‘Lk <(~3—L: 4 L {
9®J au: SQJ a@\) aik d’t Bﬂ:k or each J
-

Noke som orer all 3
I{j -H\,& eﬁV\S O’JC }’VLO’J‘WYL :rnr‘ e&c}\ Tli are SOJHQ'GCCQ) Wn RH-S ’:O)
So 67(/\5 O’J[ motion *For &N g o= also cat S’(\} co( \

Co\m Use am% c,oc,rij\r\a;les ﬂ)o wa/n;//

Some. SgSWL@WlS dont have a Laﬁ'“ﬂ/ﬂ(?l%
Novi- congeryative \ches G enprpl friction F— -¥ X

@(wmp&/'a S F hert Cﬂ.d_ C.OOPG[iY\O/“lf’—S

- LW\(X + Y 4—2 \/CX/\/,%>



EOM: Vo () = - ¢ — -9V
o AtC x\) O > X el an .

5£V"L'l[ar[ My = ——g\/ N —QM .
e )i ond 2 &5
Tnskead of (xev,2), con vie (/).

L: Lom (‘T"l-f" r él-l— rlsir?@ §z§z> — \/(F,@,}ﬁ)

2

This is &SPecm”g{, usmfu, eV ‘W\%t ‘AQ’WS o

st ©:
L = mrisind wso ¢ (Q_EL: 4 (Mr1é>
20 L 06 dE
SDIUsz', W@ ) %MQ:/} cos®=0 .
Mow, 992
9\]’:_ — O A} _%,l’: — ”Q_ W\r"zS'\Y\l@ Q‘S
2 ’ PEY dt< T )
> 4 () =0 = hls% ={ = WSWﬂ
At
Fin e

)

A e R ST T

So . 2 o 1
N = wmr .o 2
Y‘{\‘(\% . 75/( S0 yﬂr - —L "D—/\/
Q\r%

VVL(‘3 Ir

2nd  onder Liff eq.
Compare o st order €. Leon E =const



