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1 WilL DEVELOP  GOVINDA RAJAN’S

TaLK FURTHER N 2 NEw DIRECTIONS:

. S\/MME’PRIESl € SPIN-S’T‘ATISTI-(S
CONNECTION. (BoSE§ FERMI STATISTICS
ARt REPLACED PBY NONABELIAN BRAID
STATISTIES) -

QUANTISED ‘EvoLUTlows. (TimE
EVOLUTION BEGOMES DISCREME.)
BOTH HAVE STRIKING PHENO.

ME WO LO GICAL IMPLICATIONS -



106, | |
| SVnM'ETR_\Es,\ SPind STATISTICS
IF V A VE(THR SmcE_ AND A

GRovP G - {QX ACTS ON V, TS
AC’NON onN VOV 1S G\_VEN Y A
COPRODUCT A *© G = GXG.

USUALLY
A9 =9x%.

....
R

A9) (€©1) = (39)® (31), SO eveV.

Buf A NoT UNIQUE. BASIcC PROPERTY
WE REQU'RE

A A REPRESENTATION,

D) A(9,) = A199y) X w




- Yy | |
NOW  (HRMIRHIAN, TUREANU, PRESNAJDER

POINT oOuUuT PAODITIONARL CONDITIONS I F

v: & , AN ALGEBRA.
IN THAT CASE, THERE 1S A MULTIPLICA-
TION MAP m : |
m: VOV: AOA = 4,
m(€®1) = §7-

A HAS T0 BE COMPATIBLE WITH THIS
MA? -
wm [813) s - 3(s1)

eONSIDER & DIMENSIONS AND

TAKE .

. -
[x", ") - I

THEn @ 'S ALGEBRA OF FUNCTIONS
ON !Rl‘ WITH MULTIPLICATION= X- PRODUCT:
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“'9 &~ =
o 4;6 a,B, P (z2) .

g0 IF  Pu:=v3u, CULTIPLICATION

1S -
MA? Mg FOR 0% 0 ~ ¥

. USUAL POINT- WISE

PROOVUCT-

'I‘T'FOLLOWS . POINCARE GROUP 6
ALTS oN A IF €OPRoDUCT AB 'S

/_\9(9) - F;‘ (9®3) Fe—g'

MOYAL ¥ -ALGEBRA ADM|IMS POINCARE
\lNVAK\ANCE WiTy DEFORMED CoPRoDuUCT!

e R
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CONSEQUENCES

A B., G.MANGANO, A-PINZUL, B.QURESHI

S. VAIDYA.

ASGA'MER'NG A_QD ANGULAR

MOMENTUN

FOR 2 \DENTICAL PARTICLES, UNDER

ROTATIONS {SPINLESS sm’l
A(R) ‘P.».P1> : e X

\RP,, RP, D)

NO REASON WHY THIS STATE HAS

ONLY EVEN ANGULAR MOMENTA;IN CENTRE -
OF - MASS:

Sd-“ YL: A(R)‘IP,,pt§‘q:0, LOop ,L ODD.

3 ANGULAR MoMmenTa FORBIODEN 8Y

PALLL PRINCIPLE APPEAR IN SCATTERING.
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sPiv € STATISTICS

ABOVE TRANSFORMATION LAW COMPAT): -
BLE ONLY WiITH BRAID SPATISTICS

— OF CP',C‘l.
CONSEQUENCES

ALSD
MARYLAWD

PAULT - FORBIDDEN MTRANSITIONS <
ExP. \W

PEING CALCULATED.
SJVPERKAMIO KAND E |

doREXINo (GRAN SASSO, hep-pR/04061251)

QUoTE FOR FORBIDDEN TRANSITIONS l:j
¢ 0%, LIFETIMES 3 10 YEARS -
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IF
\R»P%\) = % “’:url>

THEN
A(R) x LHS ¥ A(R) xRHs.



264
QUANTUM HALL EFFECT (QHE)

HERE I1F oOnNLY LOWEST LANDAU LEVEL
FILLED,

[%X,,1,) =48,
so (ExtiMons) EXCITATIONS LIKE SPIN
ExU‘l‘ATIONé IN ’l"HlS SPACE TIME DBACK-

GROUND 0BEy BRAID STATISTICS:

st ¢t (P61 ot o+
% 9y ag aqp -

- A @

5,5 =~ SPIN COMPONENTS
AFFECTS TPROPERTIES OF KIVELSON-

SONDHI  SKYRMIONS @



QUANTISED EVOLUTIONS

WE ~Now CoNSIDER  MgDELS
&vmw DEFORM SPACETIME ALGEBRAS
¢® (mxm))} WHICH ALLOW ONLY
DISCRETE TIME TRANSLATIONS BY
AMOUNTS M 8 (MEX, B : NowCommy-
TATIVE PARAMETER) -

SVCH mOnéLS EXIST 1IN ALL
DIME NSIONS -

THEY LEAD To STRIKING
PHYs1Cs LIKE CONSERVATION

&=

oF ENERCY OnLY ™Mod 1M/g .
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THE NONCOMMUTATIVE CYLINDER

—

REVIEW OF COMMUTATIVE CyLINDER

~ eYLINDER 1S S'XIR  wWiTH C00RDINATE!
(Q}l‘ ) xO) =
17S ALGEBRA 1S GENERATED By

COOR DI NATE FUNCTIONS

I\ A
4 " ' T AN A |
e™, X0 | ™M (e A (h: o

OF PAARTICULAR IMPORPANCE IS

MOMENTUM OPERAMOR

A A
N " o A 4‘1‘ (x'
< -4 0 e ): e )
p . Q?q ’, [p)
(1\"10] : 0
WE HAVE

10
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ol . S

A ' : :
= Qi(m P AND 1TSS POWERS

GENERATE CENTRE OF ALGEBRA.
P———-—V »
SO0 IN IRREDUCIBLE REPRESEN -

Iy e—

mon, (IRR)Y,

—

A 'tCP ’
e'I"P A Phase e x4 .

a

= o o | . *
SET OF EVGENVALWUES OR SPEcTRum

[sPEc® of P = P+ Z
T

—r

\E‘IGEN FUNCPIONS Yo
.4
RETHL LA

Y (%) -

o

NON COMMUTATIVE CyLiN DER

—

ITS ALGEPRA ﬁe(s'X|R) GEWNERA -

1 A A A
Teo BY Q",Xo.[xo,f!.):AG:A
X, A X el
\ﬁo ls'xm) < ('Q ', xo . ‘[i\o )éx']=~9€ )
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SO As BEFORE : POWERS OF

exPU%YQD) € CENTAE OF \Ae(s'xm)-?

50 TN HN \RR,

AT 1@ o |
e @ 7" . pHAsE e x4,  SPec X,:0(E+7)

A —

IT LogKS LIKE TINE MAY GET QUANTISED
WITH SPACING ©-
THE ALGE BRA: \AO(S'XIR). IS GENERATED
B X ‘ w X,
&M e T
| A
NOWw oON AN EIGENSTATE OF Xp ,

A (p n
RUE2S w (2 + ) |

)
= e‘wl""’ls QUAS!P!E_RIOD!C IN W -

N )
(w2 ) W X
Q( -3 -] _ e(CP Q( °

AND WE CAN RESTRICT w TOo T

FUNDAMENTAT PERIOD °
| = )/e fw ¢+ 'T/G
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3 A GENERAL ELEMENT gF ALGEBRA

18
r’/O A A
AN ‘hx. (wxo
a : 2 S dw o (W) € e
M ,"“/ n
e

THESE ARE ALSO WAVE FUNCTIONS.
. A
THE SYMBOL @ OF @ 1§ A
FUNCTION
a: s'x 6lg +z) 5 €,

O-(Q‘xl ) O(i&:"- +m)): Z de q“(.w)éhx' 'etwe(%fh‘
: n

SCALAR PRODUCT GIVEN AS BEFORE BY

m -
AL A | (X,
(b‘Q) : del e'(e )9(:—%1-“1)) ¥

o - |
xa(“ ) )

\F b SymBoL OF b .

13



3

TIME TRANSLATION & SCHRODINGER EQ.

LET 9. ALT LIKE DIFFERE NTIATING

(V]
MIME i uof

LW |

3a€ ° : lw e ©
A

THEN Qtao TRANSLATES XN, To
A |
Ao+ T-

STANDARD SCHRODINCER EQ (IF 1T
EXISTED)  wourLd BE

k&ao“',:‘)a =0.

pur 9, DOES NoT ExIST |

PRo LT 5(\
~20F e © ‘_’ ON AN EIGENSTATE
AT (&L +m
OF lx\o - e'-0 (55 ) =
A
LS A
e © ° - € 1
A

APPLY Qo 1 4 T GPTe 9(0:0 | CONTRADIC -

© THON -
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3 |
50 TRY DIScRETE TIME TRANSLATION

S
° BY AMOUNT T.
{ 2T, X, |
ArpLy To @8 Yo ot® g
1/, (X +7T) ¢
L} 1
€. 9 Q = € 1 | .OR

—1

1/ T
e /o T -4 = T:mne 'nezj

TINE TRANSLATION GUANTISED: ALLOWED

ONLY IN MULTIPLES OF ©.

]
SCHRODINGER CONSTRAINT (EQ.)
exp|-¢B (1%] & . expl-«6H) a
A A A \i"’_‘ r i DEP
H - H (p“ e ) =No ExfuciT X, PEN-

DENCE .

o

A A |
HILBERT SPACE H: {G : & FULFILLS

SCHRODINGER CONSTRAINT, SCALAR PRy .
wer Gy
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S0 I1n VECTOR  STATES  ENERGY
1N
'S OEFINEO oNLY M™MOD 6, VIA TINE.DEPENV

pencE exp RAS) .
= IN SCATPERING AMPLITUDE, ENERGY

an
15 eoNSERVED ONLY MoD B NoTE -

SCATTERING AMPLITVDE ( ,OVT' ) IND)

IS OVERLA? oF VECTOR STATES LEn»s T%

PERIopIC 8- FUNCTIONS &g (E - € (e g.g._a_)
BUl R COMMUTES w,wu (‘30 h)

\E/ ‘ 3
PRSERVES SCHRODINGER CONSTRAINT,
15 AN ORSERVABLE, ENERGY MEASURABLE .

UNMRESOLVED QUESTION: TRoBABIL Ty
NSTRYBUTIoN OF ENERGY CHANGE TN

SCARTERING. HAVE PRELIMINARY ANSWERS-
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¥
INSTEAD OF  VUSUAL

Sﬁ E‘Et'e‘” .om SUE-E)

Et;& - anmTiaL € FINAL ENERGCIES |

WE GET

2 e—'&(Ee*ﬁ)e'N '?IN%'(E‘-EA)‘

mneuy

R

QUANTISED EvoLVTioy WORK WITH

T-R.GOVINDARRIAN, A.-G.MARTINS, P-

reoronio- 08 RNHo  ( Hep-thio4i10067) -
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CONSE QUENCES

LENERGY NONEONSERVATION, N
SCATTE RING-

» MICROCANONICAL ENSEMBLE \$
AFFECTED : HENCE Su 15 EANONICAL
ENSEMBLE

THE PROBAMILITY ‘P,,(E-t}}é"ii)
T0 SCATTER FRoMm IMITIALY ENERGY
€ To E+ % %1‘ ~*€ALCULABLE  FRoM
MiCRoscoP1¢  MODEL -

IN MULTIPLE SCATTERING, ’?Robﬂ&w‘m

€+ 1D OF FIND E+2T
'n+|(+ RYe) FINDIN G +§_fg

AFTER M3t SCATTERINGS IF INITIAL

FNERGY E } @

2
?,“H (E+%!'£,) z P (F+ LUy ¢ E+“’7) (E+3P;)
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NAR Kov  PROCESS - TRYING To CALCULATE
T 4 2N

’ P®UE+5.33E)-

WILL AFFECT BLACK Body SPECTRUM ?

CoSMIC N\CROWAVE. BACK GRouNnD Temp] ?

FINAL. REMARKS

- CONSISTENT QUANTUM THEORIES
ARE POSGIBLE WITH TIME- SPACE

NON COMMUTATIVITY.

- WE MENTIONED SEVERAL PHENOME.-
NOLO6IEAL  SIGNALS. HERE 1S ONE MoRE:
2%4 17, STRICTLY FORBIDDEN FOR 6:0
By PO\NCAQE".: INVARIANCE ALONE (YANG's
 MHEOREM) ALLoweD FoR €30 (BALY]

A- PinzuL, fep-tR/0410199) .
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AND MORE APPLCATIONS: |

- Loo? QuaAaNfuUM COSMOLOGY
(80JowALD, DATE ... ) 15 BASED ON
UK $'xR)-  ouR _scuab'mchR £Q IS
WHEELER- DEWITT EQ.

- WITH TIME- SPACE NONEOMMUTA-
TI\VTy, SPM‘!AL LOCALISATION NoT
POSSIBLE B8y UNCERPAINTY PRINCGIPLE :

316 BANG SINGULARITY SHOULD

D\SA?PEM\- ‘[ObES DISAPPEAR 2]

MUCH INTERESTING AND NOVEL
PHYSILS 1S POSSIBLE TF ©40 . AFFECTS

"SPIN & aTATISTICS -

* QUANTUM HALL EFFEET.-
STATISTICAL MECHANICS, €MD

-0y 2y |

B - QUANTUM COSMOLOGY, -- -
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