Plasmeon

,,,,, Mgt e sgend Ly secty Had - e mbradions

ﬂu“/&w‘,W A Ve MLW‘?“ M""”"? J“/%f;

clew quse usk e ﬂs%wa% %&@f@ 77&(%& , i

L e M < ' 7"&& fﬁym ’ B M b
| Mﬁ”‘&%‘/&éc&w o oscllfen.

Swgb& ,MO/VEV”M’;" L ot ;f(/,,g 7ot gas Z @/Cwﬁsz

, w}) @ »{7&[ cherged ;éwcﬁfz’ mass N :}MM)’\/

S el g il e Al pes /uz,c:(f N e

W; 5o e will preate  a gx,%u{ ) d{_é/w’;,/e Qo
7%’ Stngaces Céﬂv‘ «fgéx’%%, Cas slpeon belpeo.

T - ltenss

+o=

iwfaa.cw S ceatkos Mw‘ﬂc f«w/c/ ;w'f;f?@ |




| Newrbow's ket A ot %, Mo hectems © el

T R

\m_Nd =v,,”€A/£"_: —yrme @(N

PR
£\

A = 7‘°‘/’7”9 A

” | - QTrme
=) _Jornonic ﬁgé(mﬂdx Mzé_e?aaAj} s o K
Tﬁ& flasmn wee | L |

-:=§ 05(,(1@0(66% (,Z:w\%,e cnd. d;,ﬂ/% f«-%— é‘?p

foaflar_tren Loyt ylasm_oseblatems f,,w

MWMMZ/{ W |

WS w e coenga ) Wt M}J Juu«uw@w o

| hauspes<  pesdes w‘ﬁex TEeo. TCal |
/LZ:LJM ,@SMMMQU&WV&MMM no0le ﬂ/:«z‘f:“?‘v;aﬂ

e hassnic ocllitn . G- f, 8T €7

/

Of{&w Kad Mtzéueo( EM wau< MM w a mﬂfv»Q




o Gavads Laws T E = --W

—

bEy =0 D baucrase mode

oY
/

4?5_:1
lfw

= [ A+ 4TAS 307

e

e Saw ﬂ\( W %LMM/“V»% M&J/ mﬁ“u/l_ -

A cvnseom 7 s 1€ LM}”{)/W% wc/;/(r'

Then e ;w /e J(J/Mwm ﬂbfﬂftem f“ Hou
Pravsverk  EM wawt

Z[ 4,L4Tbb6'"

é‘vwd-’eﬂb/!? L(M/lL/\ /ééé’«éém(ﬂéf y ol S(}vwéo[‘w—&.s »CI%MJ

gl LF ”———%‘TM} g a ek
1

WW‘QW&%@#*WjW

OAMC{WW




AWW

Paéeﬂ;u ) D/Wwwf O~ aJ’&_u,

clne A+ L{ o 510 5

7

rmW@Wﬁ/ C}{\é W WM wﬂ A(Mf(

@/WB . 6 .

a¢ - , Jge = MeT
4 u/u{', et

 Fer ,éxa% Wuﬂ wc>>j_ Sy = 'CAS"a

—LLo T

od <o | S = _mer

el =2 A emme S e

§a fte cawMtM W)\ =0 A ,Z@ﬁ
prodes icﬂsw%a‘wm Z WM/

(/a a’ ’?50 > oL (é7 W /taJ) 4@dM7)mL{€/ ‘‘‘‘‘
47 pscllitems 4 Mn(//aﬁ( Mlgﬁ




| IUMLQ) absve  moywdd L avch W

a »ZMW W%(fzm W=l %/ ﬂ? /&ﬂguéuéw/

cww( wd« . F realdy | Hu
ﬁ{M s ,‘,@M agdmﬂ :;,}

,,j ,,,%ncw/" ﬁé’”’““’{"“‘g ‘Q‘(W\  we a,.S"S(/UA—é/( W/Z/ML

> g Hoe EM MMJLCMS‘ Lo

mau@swﬂw@ «fﬂm&e e >> o ¢ Wf

ﬂﬁ/&dé/(ﬁ;a(j(u)f ZWM&‘N)L

,y (e wt szawu[ opluid Wm

%b} v W Mw/ﬁ E < l 4«*"&?@@/&& s beoedd
W,% JW&WC@ mi_cxv,g'we/@@ Howt

MA'/"@LLngMG/&(x//aa?@

;)"’5(19 ke /é,ubﬁ\ ceale | ((Rocall Ho ko -
W&&wuc&aéjo%(w R detlitiie ffwstion
m“/pf"%{w oc,éu-e,) "’ pe tnclecdec 258

s Way £ (i, uJ) ﬂ%'v\ He Conditco

£k, w)=0 Qs & QL‘”W%”“ pelotesn

w/l /ufF ot Ww/éux%

ke



| ‘F\‘LJF,,"" o0 =20¢eV/

:;), Wg‘/‘?("‘(’b" 7LU[’U¢P MW Aw MIJW//%
| f/wf P S S -

As wh JM‘*’ Asmghic aAWW 77 %-e /&;—WMM

0&5%&@;&%»;7&&07‘%»5’ W\QWM %ﬂf

%\W)&M(M& uf*nj&f ﬁwwwwe%
W?M{EMMJJ Uﬁv&faww

Tt plasna osccllatrs  png Mfaeﬂ( o d< fza; ms”,
WW@%\ Jbe WW Assaciated crf,

V\%"M 47 W}m« fg Fle as%ﬁwxcﬂﬂ

Pocanse “'%'w (0 -20 &f = /{,;7' S Pl s

a/w 2V Wm/ 7”/\_%% _Mcaz}ea/ /;L&%U“@U’éf .
o %’f« "?WU E) cL@fu c.,@no‘nb,uke o /ﬁ;wu-%

ek Aobet WM/ e sy G 1

ko gas,

Sor e swg@ A - elefeom

/éﬁses cores Mﬂwéj, /6 /Zve e wf(‘"L“’“ /

% swpns

/M‘:w




mmf .
- M)M/ ,&qu/(’éﬁ'n C«M (%’:: . Aﬁih} |
1 $MM  Aas W% <
| /(Hare

’2,‘(\/\,

g
Ef(m) %ﬂb
)\J/Zﬂff*-tm
M’(\ O(/ra/w.fwn

LQ
)
: 2As g,é/f bos«Jn(c, {. W
| ;21 ()\&S;wcmj ,,M’L c[m/w/ﬂcm

kl.
A'”w[/’Z)~ Huw, (r+3_L>

ko,
/uféd cs
@-ewlu cens

soadl h< b
MW(LM&fW

He
e R
M(W’_é TKL( W‘wq ? f% Wl)/@#’\il N7

éuz (_Saﬂc«fec/) u?/@@ Z %W7

meatuAlanee
| /{«es# QHAM M Ao Mo

“wo— f&fj
bkl ot A@wﬁ(;gwwzi

| o conplibed ”(”/7”4’” “Z‘% |
. ElE) ool con A Mms/@ﬁ/ Zéfm/mm
/*-x—é/év/td\/\r 7 SR
3 7/‘” MJ P /,/ s/ [ Aot con

ﬁ&d;

1 e f{uk
Z(e . B
# bape &
QE: /(}(/»' cons
& /)/W«S’ e

szs)
bl #o f—&&»)]’ 4-&&54%/ Uc&«nyzc;ni (p
" w;;/[/t) o~ C#g —sgend o,

L 7



 Whigpss Gopstd

WW{ sz%f e-e Wdaﬂtﬂ anc &C/U?/‘Z’%a/
jawvdwuéw M/ﬁﬂmg,m v‘{‘—e,p de

| /fMW/ gxa;éa Wcz et s w& fo am m;fwé&#;?
| wﬁég/w@u%@/@&mém N 7
Ao 2leiheon Gus ?,u‘f S’%««w@% ek, The Fovred o
i (/ 7%@ Lf/ﬁ%%ﬁgﬁo@ﬂ. &Ln],{g}qj Las /mﬁﬁée{ do he oo
Yk a C{'W‘JM&’*\M Mw‘ﬂk« /MW

| W AA  elechin forwitec it

éUz?mM rW W,Zuza/o a %«:w%aww g/é@/—qu
| <) 3 W‘t/% a /th/ [,mw/éﬂw /A,(,owérn,é?/‘ }-,a(_djdwhu&ﬁ(

/{/ww‘/wf CML X mrw { d?MqL/wn/u.“( écw)
§L7-(/Z W L (%f’%‘%i

f&mm &W&W/A/Z«Wwé7
A /..a,/wécc M&@C% &J——:@&W%
PV T he /U?"é«-e /WM{M /ff:‘
| [4,],9 Clim W‘W A f’éqﬂ &I;fd,d.( c73 vb«fzﬁ k M

0/““"&‘ MWW‘“ %/MJJ,&QA@ af/’/wa\

(/f/v\)zef‘ e //W . Of cowse such W/s
M/\w]%dy{w% c/.y(,&&fuw W;‘n\

W mlsely, ﬂ;n /%.auw

meet s jf««z‘ Wl Lgaone Such, dma%:uwéwn

%/& Z y&?&u—"@ Sphee  Lact ///\44,(, b




3 /V"W é:?fww A J“’" Jlﬁ‘w{* . E fw«/c/ et
sido «""é’“//‘ 3{4\4 < el /’?/‘m%n;/é "/\—é/noc fteac 5/»/\@,@_:“’

Mo A g md@mﬂww\ Aredepeon HJM .
 The e lectosLetic Jﬁ% prr oodern o o
5 %w”v" He rwzx‘ws’#ﬁc 7 fﬁx ehoodc s

O~ dinons conad Ws cu—é Ctnn .&A/,sz MA

i aLs - & 2/(} 2 (le" M‘f:j Ctan ﬂlt'? M,é/_,e wé‘“ﬂt(?ﬂm
. 4&x / Lews

Todol _odp b slods M% Lus  teoo /M&M
B s sy s e

Wire Uep o wdernceon o7 eloskion wridt /,m heve ol
ad  Upp b wterv g, 7(,rwzmzuw clarit wilk u'{?f/

, (e Chm Sexi‘baf?qx 5 mp,%%j jﬁ,{ 4/6/2&044104’\44 /4:1 w#tm/ L//:*)
b o i f e ot

Wj f[/ 7»\.(,4.74/6' (x-/ bin
../\W/ M&&ﬂ\, &44«% s Mm\ J/LL/‘CS /4/

Sndae( of rade~ T
2 A5 ‘ S
fEdT = amtE) = 4T p At oy
E(r) = (drer <Y
e rOT

(vt



£ - Sdrer - er ey
e Y2
Y‘Z/
Vg > i)z (—er st v<5
dir 217
2 RS
—
V' eombuien ﬁ‘/{‘f':»i”_( => Cch% -€ =
'Z,Ys’,*
Coast = 2 &
=

vi): (e 55 .
AFCRE e R

P

Y

Uﬂp = ‘ji.g‘o@‘r f\/ - Ai.g?fdm VLV/r)

,\5 '

= 4T e fw < ;'éer
2 3 N
et 7 e
4 S

s|e



e e

v
Ty ‘ _ 2. ) | ) )
R A SRRy
e * 5 ——
- - 3 Ys- /Cj
t/é e e
't Vi, e
SN hutrostedtc o
Wigri- Lhesteorn 4,

i
j
<

®

7%&&@%?»1‘/ A e 57/@“7::2%; o
B mause «QM Q A/@mé:ﬂ{(‘, Aandn & G5 W C)=<
y/ w’vw/@mé#» 7 71 W%@w/tm v A

o k= 2T = et bagy o KH A

e A e

| | B e
To A MM Vacd ekt 7 Wispntr Wa, b
=. -9 & 2 2
W YT s ‘Z'\)’t"t s



Lz
7 G0 Vs = e’ 1t
2
(eae 47(0:317;
me*=
Ew = 2 _ + 2T & [&Xo
@ A, n) = v})
SR AN CON
o NG s
M@é@;
Aeovn e
= - 2 Y R T
cF T & = 2 ¢ (/e,:,cu) = 2 e () [ao
2G0 70 @ 2
Sy WW‘{ ,;
£, ~EF = ~250 2/a0Y - zrYa
o /0 re y}

S Ha flled Fyona sphice (ancd htace wel b
Hoo _beller W;Adz) Wlhtn_

Ew~Ep > 1 -s8(%) »o




47‘ gl olul

VPR N M@écwg
=

. 7/”‘*9 fuzﬂ € (Wt
A L?
AV, 3 «Oy\ - - L.
/L«/{/Z«\ (}/& flan ‘: - 70 m wﬁl&v&«tﬂ 7k
d/i?? th o A/f' M //9( Lu Z ; Wi ,»»\' -~
/‘( @}4,:5‘,{\ w’l}v’%f:‘a g (W /6(1& &

/)' rtreg
a%w
7‘:'9’4 Qd,ééuzauiwm
L (/é@/m S/L)([

W pettad
MM{/ Mifj/«;; + /i&{tf PRL
9 RL 1S, Stk (ﬁ
//‘f?libj

e %/ a0 4,




| ‘  A’n arb Mm; M lwf a/%w/%wf ,, Mmfww -
b T b s akehid absoe He gllof Foil

I Wd- Mﬁabﬂw/;oé%éZ%M
L wth W E <28 Jlu Hon Meads do am

M7W«WFW5W lo such pa

| WW%NW WW%,W

‘%;Jaw\ a,m//é,&w{r 74 /A{ y@%érwdaw‘wz/;

_(Bcs - - Borden - W‘]“’f 5"’/"‘*’"’747" /Z s %&WW(&j)

. The /%zs&«ce 7 e WE’W;/’A"@
%W W%Mf;ow%wmgﬁ
hane o drtsnd She wedl ot //)*M tless

wktra deon _oxcoeds a covdam y&@xfﬂ/\

 Cimscdler ﬂ«dmwa//y@wémﬁ zfzcufu/ Q/QW 7%2—

}'/&T’Wh SW gp A’&&M W fﬁq W s%éi?c

&f;& ( K zztz) (uie tou
A §M S sfw s Simee ,
%W G M@Mg!j_ = ”"ﬁsﬂ%ﬁu eleetesns

W%bf 0 he neor _caih othu, = /%as?‘%mjwwﬂée-

B MW So A peak e




.//O{‘OMV‘} be /ixl/wsc/étﬁw( 47/’44 EJ’G Mﬁ%;

re—

Lk =l

7 /z\—"’&z, sa ttd WWW /’f-(/qup,’ ),

since we haV

- symmetric in ex

e a spin singlet (i.e. antisymmetric opposite spins), the real-space paft of the wavefunction sKould be
change of rl.and r2. Hence we need g(k) = g(-k). We will see our solution will be consistent with this
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