L ecture 31: 04/08/09

o Free povticly 1T : paticle dynamic,

. gnhd; = Cirne %6&/60434?5/ Prnciyle



IV, The Generalized Uncertainty Principle: Re

G‘Z a(wayo (T<EA B]>)
whee : [ A,8] AG-BA : La"“maﬁt{'wo{‘z&‘ 18
Clople: Az ¥ B=F=-’}f,§; 9 |05 o; = 375?-

’

Hessen, L-lr(] U ey Canm, f/ Pri=cinle

IV The Free Particle |l: Particle Dynamics:

‘Z

Cm—

. .
P¥r ~lzm R
(p)e A
f " ee e
Lot &,
of- o;‘a,';& off <
a(eﬁ Te ‘ho%eh'fﬂ'h

Y (x €)=

-



h . l 4‘5“ "fx/z)- ~“ I’% ﬁ/zr
av¢ - /%(X/{):ﬁfé(f?)g y /{/3
-2
for /chc pa/'éa'c((
\/vt'l[ _2Er '644{

l) 3’[’ _5[[,9) hay § O Marron A S 92

AY oend o Lalcg lpb =) LY, 4724 Pdgk_‘f

Will Aove ot the Jrow //"/0“'2[7 ‘.

Vg = 4 = dE o 4 ___/’a).,. Po Bk _y

Ak ap  Ap L2 o S o T Vele,y,



2) Wi dEA of €L wave Ipazku‘ (> ppace CC}

vl Cé\&mé‘z( _ Y 007 /0«5/91‘0»,['

T‘_(;ﬂ—aml
Laa(vtloc'{:\/ :-—%-—:E‘;:L—:t\k
" Y rF I< P 2% 22,

= VZ[bc:'{/ o[f :hp(s'\,:‘o(/ua./ q"ak OI[' ”L‘/L.M,'-é( A 0 21 4 Nen,
=) Aeplndo o, p (o LC)
?) '\’C/a'é"' <€ Plxﬁ—:ag u{by“,_’ o{qk olc /‘/L'”’ré'

M Ot e t& 'Dbt?nolpm,'é—’bx vl
C&MX w.'l—( e
=) Wil 07[ w-alr loaz,hﬁl z‘m(’;gm"ﬁ‘”‘\

’3,946@ @4&....,5/%




"‘>£Vafmpk-' éMooid-v\ wavl pachcé-‘ 5
[o

P2/4 2 P B Ié/Zf
é(F/ﬁ), I/q\/\— ,e /G; €~ <

7» H {,,*,,: »(7,/4. e, |
éL)\ ;V'%: 'é
i f’%/a‘? ,2% £—7 f;_

Ylyt)= [C )z/ J\ 4 £ Z ”(/0

= 3 'SW %ﬂf‘z - -

l ( 2 2 l

exp )_X Gp

CZTC) -[/ 2070 W 2‘\2 (I_“.io;ozf—)




2 l / 2~ 2
[(Y(ixe)] = ; = 2x Up
/ zw ( & )\[ (20—2 2 P[Z/ 26t R
20, L (Y o [+ P
) ™ A ) (%2;- f)
=) ‘oil'.// o > O La'zc 6‘4 c'd f{ \—?’_\—
G:( (> "mé-\/ é—z‘w ﬁé&f'l“ 06‘—»6 /%["/é// ol'-fz/a(\ei A
q YO, (¢ )2
/ 0% = 2= (/+ 2002 )3)% Y,
A 2 0p ( o B 6) )
g,
2 P% —=2 L =) Wwave pachet Losade. ]
I('\'ét‘w Sealc A O A —> 20_;92 _
°7£ L'roa%‘hz'—aa 2 O",? " & - /
-— 0)0')4&0( . PAN \,C[OCl'é/'g e (/F - ék :_O_ﬂ . 07)

0[ ~t ok of A i bt o 2 dnns :
=) é;M $caly ]Cwéy-ogp(e_,._ /'n() x O’:/‘L"o - Gy /-é.:o L A s

‘\

/‘I-Ul’; £
2 Tp 2 N



— Oﬁ‘éioﬂa—r; ém”'a—m wavt Pacheﬁf

hab

— |1P|2




— O'éa‘éiav»av/ (ia,w,o.‘m Wnwave pach et

8 8 8
8x10 | 8xlO | 8xlO
6 ” 6 6
E € €
> > >
A U O

-10 0 10 -10 0 10 -10 O 10
X [nm] X [nm] X [nm]

4(9)’:0 he. =) Lrave ;oa(hm‘ﬂtwsfm‘f o L
~ [ QE("’/’”/2 i> coteed abost p =0



E\la«rw'q(.(,‘ﬂ—' N MOVI'ma (66!,«/59)'444, wave FaCkCﬁ

—)Cem'é/(/ léb.\cf/é)/ a[,on‘/ w»na*? PoZ D
[~

— ( P"Pb - é/ {
K $[P/f) (2 '/ﬂ/“ ¢ ok /\e
=) Mo g f‘[ . p ;

Fo P
=) Yl t) = /
/ 27///4/ [T_/z \/[—n’fﬁ'f_f(;‘i

_@;{}og Gﬂ/ﬁ (X “lt—/Gp FPo X +( z6/(;*2 f’bz.é/ )}

2052

[+ T ==L ¢
[ ( 26, (x=5¢)
Yo - i (E /f ep) 22k -
e N A O



=) é‘Ala > ~4ill a é«Oa;&,,m»ﬁ jﬁ/(/(/)ﬂ @n, a5
before [ad:

Cete,ed ot X - = tso =) m.ow”(j/
XCﬂwk, = %— = \/Cla,,,,,'ca/ Y.L

as €¥p zhla/_/



- %0\/'.""(5 édﬂm;a—n wave Pachet

hab

k5




—) O'now'm(‘) dﬂ“:o:‘a-n wave Pachet"

220

X [nm]

x 10 | |
6( 760

| AN
-20 20

x10

&, >F,

220

X [nm]

20
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