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housekeeping

Honors project

Instructions for 3 people are up

that was easy

This week, remember:
homework workshop will be tomorrow
homework will be due Friday

lectures will happen M, T,F



today

statistical physics - quantum mechanically









Twiee Proloci ity Di:

B

£43

FD

e

Wt tans

E/LT 55 |

Py :F‘(E)

L

BE

MB

FD




Kemarbey whart These ave -

ALE e e e e Y
PI\

FW’I FBE.{ o I:F'b
<L ¢
Cam detevunne A B, C (@ 5)

(8) = [ 4 fe )

CRCLUE



Flrus Divee Diskn ptiina
Fo(ey= !

Bl
2te e

L - EF /&T
hww,,' i ke €°<= 4

“

g = “Femn Rneyy
e
FP CE-gp)/uT
() t |
wofite witaun
o E= ZF o E << Ze
it
FFD CE) = = 0.5 F{—"DCE‘) =
[ € (
D ket 4 4l stzAies



E VS
FFDCE\ = Cl_)/~
&E-ip bl* | M T=-0 __
em,./‘lw’ EmEEE
leveds ¢ G oo
?,CE) ]
o (E) 3
T=0 _—
1.0 nep
lows T
6.5 ___very Mth. E V\Fb(E>AE = %(E) I:F'D(E\ dE
' B e T
EF g # yu,vwm:'(’

V(TS



As fFewpeskure uncasade Ohour T=0:

£ N
i) E> fron. heve —— | 2lehns nean edge Ze

1‘0 - ;: O & E INENN ?\1/\'{' .'_b IAA;?\.#"L

a— low T L
6.5 i SLaLaousLase St Tam R Lo

;F Z (49
—_—
2‘: E V\pb

A etz
wrtakd foe oty 4 <Aakes L



Ceveed ek eonhat s % denshy g sotes — varizttnon o bosde

Vewamhes el pwarve vawiien o= ZF = zuf ST
ME's fov havwmnuwe | pay , E AEEMAR
SEEEEES! Gk ATE Iy H R
T )
E = t:(,(‘ ;(,)g\@ leadd + the wase eguatin &

OLE = oty 2E
oK*

fn /}uﬂ‘ owa deavh\aA' I

T'E, = —po& CTE,
e e e R A e

Wl harveo ogui latsv e Lty sobdfTan ¢ B = A sir(hx) s lit) s ()



Puk weaes wnde & canify g sides L

wl ld»awdcwv) coedn B wn at s?éﬂ.sq Camnty E=0 & P~ A, i'.)(,;=L
= LL,[—= V)"'K
(4 Pl N1 IPES B IO AR
Serl L Ws TE (upenkens)

5

L

Wt cl-eviqt"('v)/ q, Stotes. -

wov P “aadly dessicad eledair feld stading varsn

s
o= W | T :
P et lis @ tlemgtn® un “ - spac
- aweth ')'fﬁ,e,‘.,,ui 41‘1'“ 2 W "N
/E’,\\KA"’ EaEafuaadaitEy wa?;
2

\%“z\ Ns.w. ('k) dh = 4___-WLLA:’ ez

pma Emsaeat l Cx/L)

8
* k= =8 Tl T

| NGh= VI | gyt

%(u)&u W dh gamaz

mﬁ-



No6w, elechwwns .

ety @, & wekd is o covkainev | 0b. elechmn Wavre fuetines
rrhiche ﬁwﬁ\am&,] Voww?n at e,c!ﬂg.q.

— youn b oses & 3d At welt f callados  p(E)
We cam use Tue E word e cud colleshna
X2 n pelurgfim  —> <2 eledhn spin
Pk, ks diffenank ... need ewdy
Es P s iR S s (zw&)

m, 2,

CZ“"BAE Y 77

2z

Sw«%MLV RE
(£)de = 3ViFm 2 (an

1 5




q(E)de = BAEMENLE

l’\B
fine N(EYIE = g(E) A, () dE
WEYJE = BB Rm _E_/f,__
W2 eff'ér)/lﬂ; |
n(E)
=0 T30 & Qas 9 eledvens
/ conduchon eledvans

/ S E

tHer o
PEY,

@T=D |U'fooy
 T50, nawericl
sebntinn



Exawple —  wrhotTs Mo Roms Brsop fov 9td € Yo sk cre covduchnn
echone ening ot € ¢

Yy Carn defermne € & T=0

wEYIE = B K™ ___E;___, dE g £ (o) = |
ns CE-&.)/IT
< + |
éF‘ n Y
i [MCE)AE = &ﬁwmi/" SE‘”AE =2 %f?_ﬂf’ &
[ \V4 ?‘ 5 {,\3
T 2
WM sSo € = _"i (E_ >/:Zf\.) %
€ € Need r\J/V }
g(wé) = (4.3 4/ cud N CQ.ZZ 4 )( i Ky (neet ™)
v a1 1525 fuu
wsla mass = 147 4 /ml i =
v = 59«10 ofwm.S/‘wz,
So. G0)= 545 w15 Tr 1/
FAST

P

2. é
sneed G = Yow T == (Z_éf \"’ = [-3%1D w/g ﬁ T
m

4 [
It 43 A eledtrms oreve hectzd . W T = & T =4 b !
Sorrmidemp’



looo-rv{-e weve wu-@saﬂ,_-.

If  eledrms weve classicd , et cepabes coruld ha loga

w=NC(zLT) = Tt

WARRE=RE-Us
e

ZUT: gl a foo peveeut g edetnams cotwn bucke

lﬁéww

3/, 2 +n lecge crnavpoed +o Cayph-



BasOns

Cowsider a,“%;b\, WS n(E)dE = @LE)%E[E\)dE

weed  (E) .. we d) k! We fowd  g(h)dh = Xl
-E?.
Stee s zd gA)AE = BTLEE
< =)
C(ac);
1)}
wmwhor Uie E behwegn E A EdE
Nows :
ene darsity:  WE)IE = EnlEdLE = E4EYF_(BdE
WEVGE = 8T EPJE
(_hof 65/!01‘_‘
ov NE g BnEE A 1 i J¢ Pmc‘z‘s BmuLh
o 6h4’/u,’r_l Elnsfeis avguwout,

aluast -



--1---- 7/2 < m—

Oscillation

S kil AR

Translation

0 | I 1 1 | 1 1 |
20 50 100 200 500 1000 2000 5000 10,000
Temperature (K)

Specific heats of solids had been confused
for nearly a century T
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10y 7 298°K

Lewis & Randall, Thermodynamics, Revised by Pitzer & Brewer,
2nd Edition, McGraw-Hill, 1961, p. 56.
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