Title: PSI Lecture - Condensed Matter - Lecture 2
Speakers. Aaron Szasz

Collection: PSI Lecture - Condensed Matter

Date: January 11, 2022 - 11:30 AM

URL.: https://pirsa.org/22010013

Pirsa: 22010013 Page 1/22



’ --}

Lagt

mdny - bldr 915{°r\fﬁ+05

— R i&, .
la zm ﬁ_zﬁ: J'_;' |$K‘.>J H’r&} J: =

! I*
l('b'l-'.l>:.,r\? 4 = 2wl =

Ferm: mymentam & ene
3 7y (’T}:

I
Perimeter-A

Pirsa: 22010013 Page 2/22




e I

™9
L VG IE we hoave NV Pu'f.'cl'-e-sv mah‘y-bwfy 6.5

en €ray 'ilrh;le-qu'h?"e €rr}‘—€*|\f‘f2¢|+€‘:’_g.

E

Perimeter-A

Pirsa: 22010013 Page 3/22




/ E I I—- L]
—5 ERSY Tk I

N@ W Con(ept: Ferm mwarm entam & E’ﬂft’??f (h',: L_—)

4 =
— A g | w e J’\avE N {Jﬁf’f.'cl'ej
— v

Many-b,ly
?W?rgy S'rh’;[e~r.-r-f"i1'3-'e € ;

A -
j'?hi"i?fl‘}"Eg. Y oe

’1_ f\ e

dne \s K2h2

7 S d-'-efwﬁﬂs bh'\;

=,

> |

P\ b Filled RIS 1. owpty
£ > ¢

Perimeter-A

Pirsa: 22010013 Page 4/22




one s

Rl 1 ¥ y
— —— ol
-

’ }_»./ h- m
2l < w'.“l L ‘F ” !
E < :—F d q lé'/?;'%l;- o

o £wd ke, Forabun as oﬂ+ of klz, Ahen et

-
4 VS
; bl
< i,‘(h' bt'tﬂqem k fAcihng

U Y |

?“1‘ ﬁh*_ AV ze

ay g
%“Qi " cua "m\vrﬁ
&

Ay

e W

Perimeter-A

Pirsa: 22010013 Page 5/22




dne s

i\ be filley I]E_‘/) B vy
A5

"j.‘ Dh IEFN i'( =

"“\e 50 a

"\ If-llu"'
;,-’

Kiow ?j
h"!-ﬁ?”’- t—\,
\" pesiure iis as

/¥ .',;-J- A4S e Oh BK -f"}h?; __ﬂ_
\ Fr/ el /

BL{T &hf\

I .

af el sty = N2
o il jﬂn‘\wr oE (Za)’
rJ'{ru&( 'Ll.'_:

Perimeter-A

Pirsa: 22010013

Whe
(ol (,t“h v M'

Page 6/22




Z4C Ine s

'lm s df!”h“ Oh

"< h
il Wll‘-"L ” ’
.'.‘(::Lr,p il <, h‘)h‘}:fr ewp

Perimeter-A

Pirsa: 22010013 Page 7/22




S

(g .g‘aflfo cltpt'r‘cl’\' m"f O, Ofd'hi‘r"l'\’/

[t e i

) o | Ui L ’“\Q

Rl problen of

":‘})«r«;f g
‘_“\mﬁfe Vs Ayﬁ'n‘l ne

Perimeter-A

Pirsa: 22010013 Page 8/22




R
o ol ORI S ol (4

- cat | [ _=Vhie

-

al b h I."'.r: 7-
! T & = P __,—\___N—m
{ # ot Sy

Or d-l?h S‘rI‘I' \(‘

= " : -
Tl 4o 7 4 goant i vation Fu_i *hma.m-‘(_‘ bwfﬁ#"r "‘:" iy
) b — ([ h - >ac in

W u" B ,.].} W'ﬁ N S724 ] ¢ €&
Al i t ’ﬂ\g P*’h’}’?m L'.'F LR

""(__—F_‘E'i"tj_&ffe Vs ' 1 hal s
s A}’ﬁdq' dne (b

\ magin e - s \ '7@}‘{ fl,?@“lri'
LSS S IMIEE pactidie Lt .

lJvl> M’p), ( ?)3 F

r
L y

)

v
' {'-‘4“"-'4“ Y orthony mal

© ! ele cTrans

Perimeter-A

Pirsa: 22010013 Page 9/22




Perimeter-A

Pirsa: 22010013

Or G‘r-l?h S‘rI‘I' \(‘

’H\g /.] ra b 18 Pl mC

1-—&{(? VS pARycical ane

O %uh;if’ paidicle crebile
(4, 1N

OF Tha AN me | '

[

rU»” rnany - hedy Hig <% spale
— qu-’f‘ (5 '{I"\-C ‘;")7{ F eacn
77

1 ftal sttes
W old)

40 ®10,),

l rr”‘,\ %\ 4 )

y + o,
(#C'JIL”&‘M)

Page 10/22




r"{u“'rﬂ.q“ Y% oy"“\nﬂﬂfﬂ"q‘,

e ) e [ectrons

L]

"'}15{"_ aet d'h’-!f
| . A Sfece?
w3 - M\ e s
R (1400110 gid)) = L }'d'7l x el = defre
2l \d, (£, viy " actinn on
o {he

V%
1:{ adr |,” ’m ") W

H par i ley

Perimeter-A

Pirsa: 22010013 Page 11/22




Mutuall Y orthanl mal

° L electrons

o R W A

+!m+ aet only 0 A1, ghy dical
7(&?(:?;:’

| /

'taf;){ [da?)_z

< iy ._ﬁf{,_.;.i--."{y C

: an Jef ‘
( W edv up eraT | " fc\f\e o
I"I I £ q fﬂ{ (W " L':-."fl

45+ U e 1
dF ) / - & L,
f lohy}”'a [ fete) l

l

b

A basis s,

Perimeter-A

Pirsa: 22010013

Page 12/22



ﬂ f-mr Tic Im’.

Il-' .r’:-[: ( ALC : 4
\/ & \:\, (_ L)Y\\trlfﬂ( A Sﬂ'lﬁ((? WFT“\ N Slﬂf“e - Pﬁ(“r;ﬁ'e u(h,""}\'l\

s Id' >’ I ’&”\)r orthany mal
| h < I’Maq k. g
‘ 5 'H‘\Q’ (/“ Ii‘?-ﬁ'—r C%é -
g . . S C '
i {'/T {_F’/ with < Y, f’ crtie J{’ 1 He ‘ﬁ” 5(”34—5-* determing4

( r|?' i

Perimeter-A

Pirsa: 22010013 Page 13/22




fd.)i ;,Cﬂmsr Gl"“‘unwﬂl
Th < bﬁql's

sF He HIb K
! e ,
P ng} ot s E..:_ N 4(:{_ : 5{’&(6 ) € A I ‘ S-"{"—f-"
yrbita r5 N

(7T NP T

192D 1dpy RAGRLAR N (um 2

’fl’r s J1" -+

(6
7

luv\

HJ;

r s e ‘*d‘e)!m,

R D
S _______r—-—\/'_h__—

I Il"-'f.\?“l . [('_' ? l(?qr"-fr( !'E' 5 F‘f ',-rt ilc:

alr}cih';’

Perimeter-A

Pirsa: 22010013 Page 14/22




oy - - (]

(™5 ?5 HZ
3 —

& r’ﬁn"ﬁ{le ?-F"{hlj?

ba[r'%

']
=

'}'hdr'f aet e-;'\n;!/
Sﬁc?{r?;}

A e,
W _g C Al //'{J'-'f-':'\,\e &

[ W edr o A
v ergteY kK, -
y 5 f 'f",‘ {1,__5

t’)f Il | ""?"{' Al o ft‘-.(
lﬂ ll//’/ﬂ{ [ferte

L '“\P F}\?&;,fr‘l

a h € canse

A {?43;5 So

]
Pl |
b

Perimeter-A

Pirsa: 22010013 Page 15/22




Perimeter-A

Pirsa: 22010013 Page 16/22




7 21 fj
/ vy FE l%\Qfm%
TRICAN

\
L 0 a
U, PRl
| (mﬂ':(ft il r’qr"'f','(_le ?TF"’*"'L.JQ
ba!r"s-

Huw Adoes i) L .
" if) act

ﬁ)m> 4>
Q@f¢7—“ rﬁ?m>

=t \
\..) r[“}lcﬂ?) 'IJ)) P

|
. — j. |1€'
tDaswwn_,*LJﬁLﬁ
(<) ey
[ d, > 14D
) | & 0

HJ

Perimeter-A

Pirsa: 22010013 Page 17/22




Perimeter-A

Pirsa: 22010013 Page 18/22




Perimeter-A

Pirsa: 22010013 Page 19/22




oh a balif TJT.-:E

Perimeter-A

Pirsa: 22010013 Page 20/22




Perimeter-A

Pirsa: 22010013 Page 21/22




ne P

T
9 o b A
i the row + +he tp

[ '
NN r'!..._ l\f-'.? 4.
i

A\ e ONY r““""“."',ﬂ""’fu""? bagl's M‘?:\“j C‘T_O??r’ﬂ‘”\’f — \\('{Ho\ W

I C_ e “ﬁﬂ, " | :
f AN A n \_‘!,J Pﬂ‘f‘ Tlc 'e bqg,j n h. er-‘ YR U]‘I.Pudk'i e !
r S y . |
C, 10> ",ﬂﬂl s JI!Q

_____\—*‘—*-—.-

\ T wrtten

& 'i I|III’-\I b
I WA

~—

Perimeter-A

Pirsa: 22010013 Page 22/22




