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Abstract: A more in depth discussion of what the Heisenberg Uncertainty Principleistrying to tell us about the nature of reality. <br>

Learning Outcomes. <br>

&€C¢ Understanding the strong interpretation of the HUP: &odParticles cannot simultaneously possess a definite position and a definite
momentum.&€e <br>

&€¢ Why the classical question: &€agGiven a particled€™s initial position and momentum, what is its position and momentum as some later time
t?&€+» makes no sense in the quantum world. <br>

&€¢ Richard Feynman&€™s remarkable sum over paths interpretation of quantum mechanics.

Pirsa: 08080081 Page 1/48






\ \ I/

| | OOy { ey ‘{tf’l,ﬁhap (}(' l \ul‘m

\. ‘*‘f“\l \](' li COTNY "H'_)\ Siyn \ l(:u'-"x-:zw.,i H’l 9 _])f,'_.',r") >

! y " |
i j.f '(W ) \ ; J\- 7 llll'w" ”"i'l"‘ " b’\.'[l.m’1




A\ |

A
\ iufalq\ff‘

)

‘ f'?‘\l \1( [(' ( f}'h \ \‘1' 1(,}‘ t 1-.},.{[ LA l ‘{:"“"\{'?)*«:’ ".b( 1) l)[’. '_.';f Y

[ ,-\\{\'\' ll,‘rt‘ [‘ﬁ-{klr‘“:‘rﬁ (}.( : t \ (El\,'.,}

’ []

. \ (| . | |
i Jw ’(Il“"i \ 3 r\. ATEh ILWIH' ”"Jf_l\ Vg Yn\e Ay na

\

i







‘ \\ 1/

11 O\ Oy Ay ‘\"”’ % h’-'r" m-( | l ‘ U\r

\ ]r'}\ \ \lf‘ [(- C O\ Jk SV t "rf‘u'kf-'t»‘-_a' ”-’:.{ ‘) i)(_ SeSs |

o1 g . 2l [
CA ( ,i;- "gl‘fﬂ \ ¢ '\ A% ] "w-‘ \ {xm!._ A0 LA

.i."" f
| j .




A\ |

lt 1.,1\“) l -’\k(\‘ 'fff' l.r.‘«. h, A (;-( t \ U\"r

\}"’:‘\l \u’{l‘. C f’h'-.'“'\.r)\ 1'% HH NP | ) i’)(-',.'rf";‘. ,‘rl
(A ( J\f"(i‘:‘x\-\ ¢ "\ Al -'.1;"&71“. u.if_.l. VYo n‘:l.m -.
illl" ""|:1" f‘\. JI

/I\:-' = () |2 II.




A\ | 4

- l\ '.nﬂn) i T'xk{r"l?rf’-(:a i"rirt (.x-(l t ‘ ([\I'1

‘}*’?\I \1('((‘ ('f'z‘\'i'\r\rfk ”1 HH :;"H'g -.) [)E-".fﬂ"‘)';

(A ( j; C (II: \ﬁl\ ¢ r\-:r ) *[. "‘,-'j:’*. {f-"'_’_r:" O Y\L ) \i LA
\ | :
| |
s O (\\ = O f
a










A\ |}

| O\ \ l *"ul‘{\' .'l?l C lr:,hf'?'.u (},( ' l \ u"l‘“x

\L")"\l \1.( {{- COAYYY w& '.'t}'r'mt-«Hr:),'-'k.f-w_a[1) ,])r,-',_'.r'}',

AL =1l [
(A ( ;ii '(1'\'\1 ‘ ¢ ’&- 0S| ('Wr" (f'.r"f,l_. Y2 AN

.l "
\

| {
Mz O (M




\\ ¥,

\“,-H{_.} | fa\f;wirnf[ra-hm ob- AR

l ilr ’\ \ \,1( Lﬁ. ( CA \ ‘1"]: \¢ )& . J-”f-ﬁ LA l Lf;jtl Werl 1}[ {) l‘){ .-'.'-J['..J S |

LA I
(A ( i"'(i‘rﬂ \ c ’\ 65| "wﬁ cx.rf,‘. O AT
M\

1\ | ﬁ
| | N




\\1

¥

A lu'nf-'] | H»LU 'llh ; ‘ﬁ"h’:*" ”(' l \ U\Tﬁ

,

\"3'\1 \\r' ({ C rfﬂ'\f‘.ut

(A ¢ ,l( "i‘:’\klhf f'\ 4 'r-*'l{‘i‘?"‘-

’ ,Iiv’"l LA \l Y\ ‘a‘,[ t) [)(- ',.T;

@, r'f.l "\ n-[ AW

N

|
('\\.- ® 1




| \\ | /

‘ 3 n.—'nu) l n.\{\- .'lTI*" lr:.'l‘bf,h ra-( | ( \ MP

\1""'\ ! \\r" ({ C OAYYY wj& Sim m\ ‘(}.;.'a:-x-,u 5-;[ t) I)r'- SHOCN'S

]
() lg\ ..r'!. Ry l‘
CACAIN e ‘\-"*--' Y\ CGAIX lfr‘rr;‘.‘r\ff':'\'h.ﬂv'*
A
|
| |

s O /\\r— O |













c,\_assm} TW"'* .?_‘ /;" -},f,,;::.
W o\ I A
o O RO LR "X (@ ety 7
4. { ; .',,'r"
,u{.i _.“l] ¢ —_
L -'f!'?

i ) A
l}?‘.l




C‘_G.S s\m& \j‘alg,, 4 / ?/

w r,-a s |
cswm (o) 1:60 //w\\f\ 5. Wc'lﬂﬂ% 7
y !,_, ,;I’ Y. if H_-.-;;-' 3
PR L <GP
fo A ¥







—Q——_——_
»t’
c\_@sS\mS_ 'TW(.. /

(7
%M.V\ X(0) *’Cﬂ\ {UJ\\'Q\‘ 5. 'a)/ﬁbc'k'\
"l)‘ i‘ '1611”{( /







L

classia) T%ﬁ;d"'

q,wm (o) =Cf~’\ ""w\\f:k Is Q ADC'H 7
| 'ztwh&




Typical @ueshot
5"weh 2 (0)




AlB s Tupical @ oshion
ghvn %(0), whalt Is Nyﬂb




ﬁémr}fum Typical Guoshon
| Siuen 'ff(O\ ) WLﬂl' IS MHQJ of ’ﬁ\d’ﬁyg 4(4')




T\j?lfﬁl Questicon
(5wen ‘ﬂcJ\ WIRE '{)rdmb Ity Gf’ﬁ;\dihg 3‘(’{’))

i@ W )RR F“‘J







-r—“

(
ola)
C«‘_O\SSIM_‘_S. F‘.lg‘?i’ai CUM%% J r/ ‘i LTIH
q,wm (o), 4500 ) (“hf‘k 5. g )4)(% 7

l A4 )j

& \dgﬁ_&@&dp»

e =MEy/







I l L GAYY k* 78 .“jw{.“l (kr“”r-'-"{“-’r \

\\p"\ ( - G (o whol s dewl’alw o) fine ding X4

;Lg \ ;F{'o\ Wil ) I ) I fﬂ-{\l

(¥

UG )\ \"/)\; b (‘ml(q(&k 1310\2&\01‘1'\7
NG Such —Hr\‘m} as a (lcﬁw mjﬂhj




Tlﬁ?iftk\ Ql}g{‘s‘hdh
(3[0% ?((O\ UM 5 f‘)rz}mtg,ldv og ’ﬁndfng H

i@ S CRIRIL b4 1J
e

T\ \n/)‘; do calculate f‘“‘m\ol
y ¥ o S{A(L %\\3 A3 @ (“(’(hllc ‘mj(’(((cv.




















































