On an opecetion op  the
O“‘hmf:) Dippeerkial Ec‘mﬁov‘ / |
b nkgambk Model Cblftspoﬂdef\ce

(\J\ ale, © \)ﬁ'\.\ﬁq "(v K'P'NT\,

Wi fainde Dofyy (dudronn)

Anne  Lidwroys (Dushar
wdh  Rotreto Take  Coving)



\V\b.aroUe. Mode) - 6 verfex model (pbc).

) Combunwana A

b - sm(q_w\

-2+

~ Spin sileg

Sm(m'w\ e i 1 SRS

r‘:/‘%\' (29 l 1 hfq@&
29 ? twi S& ¢ \?ﬁgn\mh&
\
Q‘!Q' mg s - \ \Dgz L ‘ b& Tf T i B ' uslb
3 NN ) — N'

Hons s
MO



One Woy Yo coleudate f (&):

ngh(‘; TO (Rlokown
S LU
to (V\ Qo(v\ = Q/JO“D V\ g ?c(u v

‘.7_‘“,.
NE e
unkwown hy
et funchon
P AW
P e B,
5

-

4 W
=y Ng=¢e v‘\/(



ONEs

Schrs Amsu' Ec’u.o.ﬁo\n

dnd

Ehmh@ cond i

f\'rwub Qx&_me\ts

cid A 2

. |
(-d_ 5 v(x\y,t(x) < € %lx)

*%(>) e L‘(”ﬂ

of

) f‘o‘\H\ MW C L(‘wx\\! 'Y w“w\,(‘

‘AS\MXH R or M\& ing

g
£=\,3, ﬁ,‘l,q’...



( Qou‘\dafg‘ condvons Con R Mo ool -

digxfent TN E T
SpRAOL 1 3 4

R gnen —~Stokes (ines ( angle. M-

d?pqu,\b\.\
for , soy, § €
(-£, - ) Qs Bel) (e
&<

O Ay par op vor-odyacenk sedors can b chosern



L& szz&fm\ Pfoh\en\s g

f"
["5 4 33M % 41)

+

A=

W6 = Byly)

0+ |

XD

Two speckral  dekerminants
(o
N ERIEE E

‘.

when Rogelher ,‘: "m

\

Clee

A\ -

Stokea udk L vmg

(o \
|'\ L) = W

. "D
;\

Tle. o) -

~(L+2)

(-2 .\ b |
D(wE, ¢ [\(&5)9_/

. |
ol )R vix)

X

\

N[Bavtets Ta n\vd\'a:J




ODE W wmﬂdem (dofey, Tl 98)

29t ob-~o

O 6ol & 0¥ g o  twse Pordicwor spectiol determincy
G N

o Rethe ongobr rocks ol the Shadnpr Rguwalues

0 Con sudy ObEs uswg M tedwgues ond

oy \RYSaL



Why swdy bus  oon-Weindan Nﬁ"kmz. (St thon i, onerhisie ol

i ohs\/

~'92 Bessis [ -Justin H- Pz* i
7 Render/ Roettder H- p-(ix‘m

99 Qofey | Tatko (R12 Nzg- (\x\wﬁ L)
e -

M
O Qoky | TeolTaeo () Mz -G - wlia) v )
xl

Realiky o spackium  non~binal

HM 2.0 ok G- ™ode) hut ﬁw\a ‘ g('hldi'z lq!{? ,(2-‘\\\ (Sumti\ nd F&SL’ sl

Mupwn o) Lonelt now &danded  dv vonow, “"3‘*9\%\_

. ROk
wdom VRO (Rl W kwad

o)\



Hwon 2 ‘;L - (\3&“ -ot((&\m 1 @;ﬁ el (2

A ¥
O A owvorrt oder Prao-X pa-p (PT sypwnsbre
T:3x X pa-p I -0 Oavim techomes)

0 S Sgpevalues  fovn Compiex = Conyuga® fas o OR Ral

o There afe (eqions where gpechrum s enfurly feall

[ e

N W PR tho ] Yes, buk ot with
ctandod . ODE tedmiques.



Svg,du\m\ of
p =Ux)  (RR

20+
157

Ref E\

10+




S?l <olfum od |
{:"- u&\m + &&:ﬁ (/QT\
%, “

Topical Review

14 14
12 124
10 (i 10 (j
81 8
E E

£
e

0 0.5 1.5 2 0 0.5 1.5

i
A%

4

<4
<4

(f) =002 (d) 1=-0.005

14 141

12 a/ii z/
GC/zC/

0 0.5 1.5 2 0 0.5 1.5 2

M M
(¢) 1=-0.0025 (e) 1=-0.0015

Real eigenvalues of p? — (ix)* +i(/ + 1)/x? as functions of M, for various values of /.



\

Domamn of (o) rm\ikj for M=3 (DT ‘oy)

F ' 8
. .
5 . Z A = v -
) ] o i 5 é . ’ .. $
¥ - . . e X ] g
. ~ . S = 3 A i 3
e ~ . X p < g :
. N “ X 2 1 ] g
N . o 4 . ;
N~ e % ¥ -
& = ;
o e bt
e al i VA
- i 3 4 * . ~
: s - . \ I :
¢ S g ~ - E
4 . e x . ) 3
. ” g 2 ; :

10‘_

-ng_h_‘“_\i (DDT '0\\ (\)mr:; VO \m,(,\%\;

Redkj | MY  and  of< M “‘ZQH‘
PO.S\*.\V.‘\:B N> VW‘O‘ k< A\~ \'?"‘&f"\"



® Lune osfoss ddh | ompex po@r of ¢ ~values QPP@‘.‘

(s unexpeckrdly " enspy’

o Datmd les e wher thee & wo "Wy level

o ok M o = 20 = Tt (18 20) ne 7

o for M=3 oy, SE. is QES on dotted Lines
\ QAN+l Ny kvowy exocHy

e§.\4"(]'_(495 (’9\ f "C\ lﬂ(:"\Q?:)\

@ Where does Md  Complex pa appes ?



N\

O& 3ues&ions
. f\'\‘ ': " :c
S] A(Q Q.LSPS Pffg Al X,/\.\ ) ov\ \‘1’:‘ Y ?

J
@

¢ T o, Wyl s bcouse o .0 2

—P» Rcouse ¢ Q€S ?

0 Whe happens o ooy M?
Do cusps shay on lis 7 Mot Q8s bt o

l - .












Alkeenakve Coordinahes

] C \ ’\

) \ +
oAy = o~ (1) 22

2 (M) ] (

.-“\

- {'\f\?(? alo T 0 -0 ND ,.};\\ \ f\'m(




v

2\



\




Excaphoral, E\dcs , Jordon Yocks ond gl -_W_nggg&ﬁf;

Real Es  iide to poim complex ~Coyugal pass

. o Y <. =% (o ook
£ =By =, = €, buks s Yo , A AQ(?M\mQH\_
Hamdtovon hon  Jovdan Wook atb this oxaphional. powt:
Of1o0
() | O
Jordan o spms ngu\spﬂ& ( (l))
(M- & 0" @ =0 0 = Yo



¢ Fora s\gmme‘vr\c RC produck £,9)5) £ o(e)dy
)

(5, M= (Hg,9)

Yo =P s ¢~ orthogonoll (e ,4e) =0

\ -
[ (%0\'\‘6 - ((H‘ l':o\'\"/\ 'uo\ - (Aq\ )(H—&\MD\ = C’]

o Jordar black Ccuws WA (q v):0
o Gonverse dlso ue o USR s ¢,) b

Wtk @r  excefsiorol (s



EX(.Q. ‘C\OY\Q\ '\,n&s thV\ E:O (m/ E+0 OR r}w'gkmﬁ, —,4",

W\ f@“‘*“"~\;
fo-ewrgy euyuncion  when ol "‘7' .
4N ( \ R
Yo (o} (-2 )™
)
‘W\Qj\ \\Q ddhopvas ‘\k*iw\ .‘.1*.‘»)\
) = ; 2 ) (mz (
= (- T Kazo(‘\ NSO
Mey
\_V__\_J
EPs ¢ (o, = vm=2 un)
v (0(0 (M"\ y e(.\l\, L) (dq.‘-,d :n\)
M <IN ‘



S Sore d&afu. - po\gmmak as That FW QXQM
W win M=3

@ Shows bthere o odly N cusps on QES Lmnes Kezn,

mu&c\&mj ome  tuerical  Observakions,

‘ We  con DY 0 Gb Yol of M=3 v A8  (;neg
~ . > |
buk ok today , wme oo ~fo~oppear oy

4 \oy | \
Q don N«\'\g # oMy (ovel s dong AES (ne | m\



] QD — woun ELL %,(Ou\/ g’_ "’(ﬂk)q@\;

¢ v Eb2 haw byPvowny



L0}




Qo 9 M=3

Q@ Zo(o - ensfyy wes 4o Nk Congbraun Cusps oy e on thern

ok Smm}\ M.
Re<ule

® At ™M= , the qwm(,- RxoCk go\qu\'hjr,u‘ does.
3



=
N

o

UL -

| N Mo dvy
wih :
Pﬁ = E Pﬂ-! + 15 / J -n-) /_'\-“'\ /. N~ 4 f\\\.' PV\__l

— 4
- - | \Qﬁj‘.zm‘ :Q { o
Bordes - Dunng Wytorod, TS fvolo
0

PJ (€, N = P;,(Ey\,:)\ .
S J Qs tgew oues ond agupwnChony



@ Aong RES We , Compex es.g.mvu\ues

o M=2

=see  wapven  Render o oh o

ok QES \
[uge speek. Squdkaverty,

(dswt



® QES eigmm\wes aR ngm‘vrxé obowk E:O

ﬁ}
E=0 %&g

@ v Qgewolks ofise by 2 or 3 eienvalues
wnading ok €=20.

O Fwd cusps by locoking togle s of Berder Ouane
po\gmmsa\s %‘ms of E<0¢

2eMvs  of h\ (g\ 5"! (”‘\"‘)Mg

KO



M= | exock Qo

e . R
He p + %+ N-% 4«
x‘l

Solvkion s E:" s ~ol4 Uns2r2Q

4
8 “14\ -

Yo x e ° L%\‘\(i«\

e LR

® A MinuRags, Comgiex eiprvdues  appeas Lo

E%‘EI\: = \=n-Mm

Z 1 N\

2A



[+ M

Sge («Vuﬂ\ ak

__________

__________________

2\




Sprfum ot M=los

Y T
vvvvvvvvvvvvvvvvvv




™M LAY o | fpgr&urko&\'v% SO\WOV\

@ Toke M=\+g
"o smalA
® Trunosie Mok b Bwo levels  Ey, Eq*p ‘g%’,‘.’,"’)
A‘Dtpnth’
b‘ﬁ M\(\S k: 11 V]&SM&

o Resut:

'
b,
EI:EP t_(q‘g ¥ (018 +03£ ¥ Ontq*ﬂs'])
" ‘\(ia‘w(‘\t\
=0 wes Gfve "

v \\ plane of Q*capk\om\ ponky






M=o alw exadk sdvbon  sou vonable  dange

2™ 8
12 - L
Hoo « pr-E(-in) + A -p«
, M ",
with  M=—1+ & S=(2\™ Ay w2
™M \ - ™M) N“ M4
%\m: _2 A
E,, .- A\ +(m+\-ﬁ?

O A M dRefesses 7 compler egumvaues  ghpest (rom
EncBn o acalen g



M teor o \ﬁ"‘\.\\°§ ‘)u‘cwbok(vz Solukion

@ Tke M=-1+43 =-l+¢g
\4+™M R/ Smal\

® Truncafe Homitonvon bo two lows E p,§q~p_ 4z V2,

degenasale (EAPE {’]

by g o o= 29+ 2+ Lsm&L

@ Result:
— - h
E‘}‘_ X EP thé % ( btl*hilﬁhiq 4&1"\
=0 ’L,, w (2, A) plane
W mg‘ﬂhp\e

OF






To condude

@ Phas &bﬂm\o\ of spubra\ w\(ga\'&j Magped out
ond  undecstoodh (2 o Mo, 1,

® iots oy u'\b.(u'é.ws wokhemomcs (s;poc‘rm Qquilduentes , SUSY,
Jordon blodes, excaghonak o 5 QuosU~ exod sdvability, %‘l‘khhe..--.\
59 b |

ok tnethods

@ Suidy v\oﬂw\g moR o be done..
N bk M<t g also inﬁnsﬁ@

( 70N Lo ;'\‘\‘H\H “*_M (\)"W\Q(\” ‘ .’“‘ﬁ(‘,’( Okff‘ 'W’I“lpf,

YYD



2\




	img001
	img002
	img003
	img004
	img005
	img006
	img007
	img008
	img009
	img010
	img011
	img012
	img013
	img014
	img015
	img016
	img017
	img018
	img019
	img020
	img021
	img022
	img023
	img024
	img025
	img026
	img027
	img028
	img029
	img030
	img031
	img032
	img033
	img034
	img035
	img036
	img037
	img038
	img039
	img040

