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Ising Model
The p-V-T relation of a pure substance. :

e 2\
SR
R )
R,
R
gﬁﬁ%‘g‘w@ﬁ%ﬁé
B\

*{%%

; RS
A "‘i{ﬂ'ﬁ%ﬁ
(3

e

. 720% lzeg;:;%m [L c;o[;m ﬁnf /F)\/%'Ca[ /féfsﬁm Sehave, The ame L«%y/ Yoay~

3 7200 A gem/'nfl/ > @y@n‘[/' ﬂvem&z ?ft/@ p3 14 7/’% AR, heay B}‘zz%aé Fﬂ/h’& ./



#m pboi T>T. /fawg@a tohawire &
* T>T., w Afonm M;Mﬁ;ﬂw
* Wih a[)]?[iéc! Bto, e 1 M #0
* Again start wifl ow =, Fwt £
shok 4/}( {0 wy vics it B.
M ’mjjé. + -5: (¢tamsidey .ET«.’[ /&&/ziﬂkﬂ) ord e hoom

¥
> Mi-—%’_e) ='1§T S %(T—-E) - B s B /
R M)")Cg A L’I/(I::z

. % X~ / ~ | [= R /t.a agnélic
cw);\v < B / -] 7T /fﬂk_fﬂf /D/éﬁé};%

&gréé Zﬂ;ﬂz @cﬂa[ ”(T'E)-X (/1)
025&/\/5{7[@1/ . X{ _— 1



» MFT 6»\/&5 sl He mtfbxre the oy {ottires 22
W n@x the flme){(i //"Of ’Kﬁl? /&M/o?/ and /ef Cafﬁlreg ﬂ)e weﬁﬁa %ﬁﬁm

;Bumma%/j Nm i aeftin T}J&F AL~ Mr{ ‘%@‘W | X-(@4) | Comarks. L
i e Cmcfm ferm? S; SJ PORY {5’} } w\;ﬁtj&l Al %&Z«jaz{ent
emf Q? [ §n7L€m£7Lg) %ﬂéﬁw > %ﬁfecﬁ@ 1on- 7*7]%’%%? ?‘/‘%@”} Yi v&gi éZ;lLMZ fl\engiem

" Zwdutng {3) zamég fhe aﬁmmzéo/ Ep 35, }) £ st Z7b} sels- waife% ;{1% Orhences
- oo lﬁ%ﬁm@) « i

Of)/.er m !maa]e/é WM é
ﬁm 7/0[% can e agp ied T oy sy /pmfv/ew }Mw vasdow, sl ne/ ok,
We Wore a[m Egs 4), (5) [MF ﬂ%uafmﬂ M&Ml Wﬂ%/n

& &%we&fujb E,Ze 4):(5) in a moe 4 SZLem W
L / Wﬁ@\%m 4 nove AO"L%ZLémMLA ﬂffmm/




H, Mean Feld ‘7@7 : A Mo /%,SMC 7@,}%17/ X-G3)

s I S, /MeJV e Q;%u wmib 1o %ﬁw the Afandard /Faz% ﬂ(f
J&Vﬂ&/ﬂfe Z (Jeﬁf e ﬂcﬁ?ymmm% / - F > ohher %wnﬁfg&
v Slailing it Bhe Hawithmian %[ Totng. Mode),
ki s
E(84) - -T L85 - B2, (197/\@44)

<J>

MJFMCILI@U / WL prrana elle. (o w)f T ﬁnc/k
43 m;ih ﬂrug mz ]L@% f&w f@)
o

74)7}771 (Jnean %L@J ﬂ}?kypxzmjr m o |5

= Tes.: ucliates s, o;hﬁ/ Hom LSy o (8:-6) i astioned
TLa ¢ Amall




X))
]GJC oy Ein&m&m(‘{gi}) = “J%;S,,S/ = ”JZ (Sb “<85>+<8i>>(8d- "‘<§d>+<go¢>) (/df”mﬁ—t)

oy &p

_ q{%\t@i _ (S;»(%)* <S()' ~<5}'>) (87 + {S;)4 67 + (&L&» (5; -—<§;>ﬂm> :

N ‘
>k int(§85>x "JZ [(85"60)@)) * (8;~<§)‘>5<8;,>+<§,;>(3-8 W |
o rp N

14100, ]
Yumbers o (apppvindle) ~ Chen B;5; inkpaction)
fe. delermined /S(Z[j -W[g{'gnﬁ% “ﬂ7 Tome i (éw%c]ed )

5 Ap»’n—i (% E[A‘n- J> % ”Oﬂ”"f% Af@&(ﬂl [or_ne fpedl Wf}yn i a Mfhie is X}?@f&/j

Wnie 48y ={S;> =< 5 , T < b e el ity

“ Bli8d) ~ T 25 -mmt (g -mim+ 2]
= -—Jd'm)Z S; —jmz. 6’/ +JZ%Z

<5/‘> G

j G
= -2WnY a. /
'"%> g; +J Z}’m"*

L1

t Techisly, it i bl BiosliBion vaviad af"ﬂ«e ode,




-——L-—o Z M;Mars

> o }mws mm[!/m?

2. %ng

‘<7lol> =
No/ RAS i)l C/”“Z/& C’@uﬁé—/& 1%1}’ (v d> WJ(/L>
)G =2 Zs
(19>
Eat (18 = “ZJ_MZS + JEZZ% ~—~2ij5 + NJ%m

- Tb be a/elLeTm/nfa/ ( /mﬂf 2. qunber)
«é.? @CJAAW 3 2 :5x i x (- 2/)

"JZ (S, %S m Fas the Toms “J(@v‘é’ M T (S, +5,)

-2Jm3 fy/ék il 7=3
> —zInS; /ﬁéae,&’fai’



@)
g Ao\(lig fack, The Torm 4&«4& Jan@ 2xGprmdl, @FF(,'@({ g@w , @ .
EliS)) = ~2Jn )8 + Mw' -85, 7 %%

fmej; fe(cl 447%7 Sy /’:ﬁ[m/ﬁén/'dn/ g

Tt B L5 ¢ Mewt )

R <t 0 et
ke ax inc/ef?em/ent A wAdom ’a o

— Cdmim'm he un}enazm o,

P KB)’%%M Ey\c N ﬂ(J {2&:’)6 >
_ P ) #TBL08
ZMF B 8 "‘“;;’%’5{35} 6 (yé'ymz{[ﬁf)

— 3 S’ U%Mri‘ : N X _ N '
- e ﬁNJf/m 32__:—\ s eﬂ B)Sj ( ?M&t /MLA%‘ j{jﬁ;ﬁ;n&/xg’j
Y S N W7«
CTE [2 b (5Tms8)] (e poomsp ilh)

= [Q o i wﬁ(@ Jzm +ﬁ8ﬂ " oN [/37(,@@1# within Wemn JC‘eH ﬁq@')

——



-39 Q
: H@Lmbmt% Fee Sney . Fiind -
F=-kl LE = N- (._j{)"/@,;g> = N- Jﬁ Pevgfm (Per »Zjnéﬂ‘c mmm‘»k)

T T A2k (T pp)] + Ton| gy o

[
4 MET) W is the mean, (S 1 1o
( Ke/ ot (oxatl, othin MFT) & e gm

< Frowfer, thew we soieral iy " f‘i it =t [ e 18) &ﬂ%}; z‘rm]
* Yorwdl, Viewspoiil

I (T, l/;) ﬂnc] Wy :{%>T [’Mw[(, /Mmmﬂgyxezég, C&&a]
ﬁ%t give& WT,B) ad zvfyz%/‘n; «f;/laws./

" A wmzclev
E% (19) Riiks ot ‘Zfiewing JC 28 a gﬁwzﬁm % W and T
Cﬂu’& WA 16 'ﬁa@ ’&;jyzm}? gf (%JM ﬁledr/ _%f @nlena@ul %Tramlémz




Formal, V:‘veomL X '

M= ‘“@,&)T [dee % (4) ﬁ'&f we @)jned W b (%Q{;Jm B]

= - J%m@éﬁ/)_r 1 &Tzﬁgggﬁ%ﬁzg@. ( (.- —%1)7 ., @)

- jz(%%)_r [ tanh( pTemfB) - m] + tud (8Fzm+4B)

7 [i+ J%%)—J [liﬂtfv(ﬁﬁm 7%5)-7@ =()
( /Jaw’ﬁ’va N

(ot 1) b Yoo -fic %W%W
W / =‘>f n= Wﬁcﬁm +/9’B)] f//:«é_ver/ﬂz/héc docutsed

. | [bee e Aol
6%4471&1 zgome‘g‘méf.ﬁ M (Aée FX@) ﬁ’l@YZ Cﬁuu be 3 my‘Zz )%;q MW gt T<{fc.
(Shich adidim®s) ¢ (@) ?b\ cioa €

’P[MS, W il JC (2504)), _/ﬁ})’ﬂ% omels) voould %mmgé JC; [ﬂ%uil,'bwm camdt&bnj




o

Forwgl v,mfm,#o Emph,% ,3 A'g il
V\j@ﬁf) TMLT}?JW Afbmcjfm Z = 8" @J’Z’” ( ﬂ(ﬁM+B)+ é[ﬁ‘@m +By

? 7
74?}77/%@ /};h)/sm Wﬂi %( ﬁb&l(éym&m% S=+1 S=-1
e [ oo g"ﬂ@’%g)} R she o
= > ooty
= Lt

mz; | ;? . E = @/75;
dame

. /fm}/n G=4+4 0b. o K S=--1
“fo Cﬁ ,A/m ’_/L f f 5 P f é
> W( fa\J-zm/+ @Bﬂ Mean ﬁe&l @%dm ﬂgdm
Jéj CW/S]%W?/




X-Go) ;

%o(@ /m‘{-r y 7Lw‘%7L
{- J%m _ kT/&[sz(wm-f/éB)J

@ l/\?e Q4L ﬁmf w%en MF %u&f“ i allm /Wmf@ 77707% the ma/eij)ammezLey“
m hadd ¢ e onels) il Owtnimi j@g (winimn jﬁ) f

Mo b ety (% =0 ¢ e, fissenty bo fm75)]

Tz — KT Lak{fTontpB)
ﬁ;ﬁ e 2eo8f (BT 1BB) /f =Jz (- M(ﬁ Jantf )

Bm =0 = |m [ M(ﬁj%m%l%ﬂ e oe/a! %ud* KQ%
,@Xﬁﬂnwuw 0f gcé'"jé[, L ﬁﬂm at ﬂ%ac/z[m o shadd Wg@ f]

Huﬂfeo! ab: ofyﬁji ab the %mf o f[’}ﬂ/ T) ond mslﬂécf s inimn WW%M/
: @rJer WMK/W’




ema

&UM QHﬂzw (yean @MW <E o Af”‘ égmmx wﬁ_ﬁw%

Hem Covld DLZLﬂ %@ﬂf eze a)ﬂ? wd xﬁd/ &/)avfmgg’f»T’

" (e Aluded he Awe/a%/ 17 {m =L (Codd alss /dzd/ )( 7%@ ="

mm/a)mw; %Vm ’Kﬁ/ﬂﬂf
) Iﬂnj medel fan be Adued QXAJ[/

K W " tdslid, Wechanis”. (Bhere i a Jm/)ZLer on Is: mnedel)

tWe il mit wok Dhaw o Fore. Tilewstsd ehideit mulc} Loovk Bhem ouil_elarhy { om &
oR 05 (E%g (/3) 4))



Summayy.

. The’ mean /ﬁ/e/cl %Matm /}%ﬂtdnlv ( J%J% +...5:>
AM_L ”é@ Q}JL/uheJ m /Wl)7 WZl)’& 2-(70 /ﬂ?/s/m( av umenf @»c[
Aliheal, (ruchaniz %mm |

* MFT géuas Cyilieal, /ﬂ)éMW
" Howour, 1l /&)c[oowenﬁ B8, Y ch/acfec( )»/ MFT are %‘z%n WL azeurite.

2D 3D 4D MET

bk ok ) /2 “’MF%M@V@%MZD,SQD
S 5 41 8

3 .
wM ' /
X % 1,25% i 1 FMM&?@M@M%,
| g #Ij}wr C/W@LWM, Mﬂzé AYe, ?MV&[

in MF Tomed ot T 4 Aamez%mof,
it can e samoned! |
= 40 is the ey cyilical divsiny of Big Madel




av L0 ™~
Te &

A clearer T-B-M diagram of the Ising Model. The x-axis is temperature, the y-axis is the applied magnetic
field, the z-axis is magnetization. This goes with the picture on the first page of Chapter 10 Part 3.
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