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3. QUANTUM CONSTRAINTS

The Role of Lagravge Multipliers
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/-\éf
%ﬁfgﬂ ¢)=0

Fowse epuivalext o = /N*
9eTs of#;w‘ab!e_: {'X. / CP’S 3 A A
det (4%) #O

w [ eMLB S HOME i g3 st op g

(e H P8 eI g g

e Do fbuawta‘}'a_ﬂon and veduction ecmmute ?

Consider the Pllouwring example
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( Pﬂ-@q—5>'¢ﬂ”> =0
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before proceedivy we Intvodue —

Awcther Properly of Cohevent STates:
Reproducing Kernel Hilbert Spices

1y , At of cowtinuoug vectors that spans B

Twe eleme;nts iw & dense set et veetors :

¥y = Z"C | £;) , T<oo

J::(
=1
Funetiona! nepvesentation:

V) = <al¥d> = 3 ot (o1 45D
Ple) = <£lP> = é e <2 | Luod

ITWLEY‘ Fmdu.c‘t
(f,2) = <l = 2'.« " lL; | o)
Complete space in norw ¥l = C"P; )/:.

N.B. All From E_emdw_.:v\s Kernel s <e’le?

Crtterca fc'r' a kernel HM(L'3L) te work:
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Vo) = Fa 0880 = cHE); Bltd= < PO
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Projection Operafor Method

Quantize fivst @ P lpey —> . (R&)
focus on 2“5_} and mote that

Z D=0 & LE |V, D=0
Extend the Divae Preceduve as fellews:
Projection opevaters E = E2= T, cheose
E=E(5,Z <¢stw) = .L e (Z.52)
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@ El(q*s 3:) , 30 Chn coutinuous specTruwm
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A wmove cavefu! way To proceed:
Use Cohevent states Tz ke o
form Limit

ot pa) = SPIE(@<SY P8
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Al S—-)O,
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Heve, K, & a KK for a one-dimensiona!
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Rough graphical summary
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T=(Cri- > 3 (a2-1)dt
é=0) d?':'*?)\%t(a-& + )33 5 33(1-3): (o)
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space ¢S
@t)= (RO + (0D

MmB. P for (po) o 93uge indepfendent
P fovr (B ¢s Feuge dependent

NB, The comstraint at g=2 'S called a

Tequlay constraivt ¢ +the constraiut at
%:"—O (s Called an C'rregulav gezft‘rﬂ;'nt

G?_uam +tuwm
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Ude cohevent state watyix elements o
‘make Reproducting Kernels

HXeip's09) = Spiy\ELIRs) + <pl9'| Eal A9D
=M, (Py'sng) + H.(n95P8)
The Ract that [E,E, =0 leads to
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£ u_ e g, (] - - /
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Specialize to .
Ine> = P 87 0>, (Q+iPlcy=0

which leads te

“, —C?“‘ 5“)/'5\
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MB. T, fivst term ‘@=o”, in Second tevm ‘§=2"

Observables (v ‘Phystcal’ Hilbeyt space

OCbsevvable & okeys [O,El=o0
Obseyvable pYt of G-) GE= EGE

Observable Mowmentuw ¢ ceordiuvate
PE= EPE , @&F= FQE
Classical ("& -augment ed” ) momentum

P . |
Plpgsh)=tm o<RIEPE| A + PO EPE D> _ g
S0 aPE )R> + <Pl E,\P2D

[ 4 P *
S Plhgy= B Py = p

meanivg that the nange of the variable
(aP(p,” ©w The Sawme as P, ce, al ef R

Class teal ("'k-augmeuﬂé) cecvd vate

‘i?nu’a) = L. *RYIEQEIR8> +b<RYITGE; \po)
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To cbtaiw True classical Liwm 't

P [ ]
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and we_vecovey the eriqival ‘physiea !’
neduced phase space :
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) ab
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@ A-V\exampte weth 2w "é‘ﬂwdyy

Classteals Three exauwples tn pavalle!
D Fu=F = Erom Py =0

{3.11,1:0-}: Eiew F ot class (clesed)

b) ?k= .= .Fil._: ° £ = (1- )+ & (Pl:*gt>/ﬁ'
(i, R } © EuamFiRY2, 1ot o (opew)
O Bz 4= 94=0 > § = () + A BMDL BT

{‘oh,/‘k}: Do (PP A  Aat class (2pen)
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Guantuw ¢ Three exomples in pevelle!

én — T = Chom eBm=ih B e
N= alQ.= M+ Nt Ny
F— F= V214N . DB )=
e — & = 1 +8GNM+M) , [6,T#0
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® EZTic+) =0<0s] , ZTHoy=c
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