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Optics:

Amplitude interferometry: One measures
square of the sum of the amplitudes:

AL +AP=|A P+ AP+ AT A, +AS A,




Intesity interferometry: The fringe visibility
Vo )=2( Al (Al +A A +ATA,)
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The amplitude of the light wave at the detectors:
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Intensity:
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On averaging over the random phases (incoherent
sources),

0,)=(h)==laP)+(BP)

Averaged intensities are independent on the
separation of the sources



But this is not the case when we average the product of
the intensities!
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The correlated signal varies as a function of the detector
separation d on the characteristic length scale d=A ,

6
where 6=R/L Is the angular size of the source
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Measuring the angular size of Sirius



Particle sources:




Quantum Mechanics

Two regimes in the phase space for a pair of identical particles:

(X,=X,)(p,—p,)>2mh - the QS correlation effect is negligible

(X,=X,)(p;—p,)=2mh -the QS correlations become significant



Distributions:

K dN +
Pl(P):EdTp:E<apap>
- aN +oF
P, (P, Po)=E,E, . dgpb=EaEb<apaapbapaapb>

(0)=tr(p0)



Normalization:
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Correlation function:

(NP Py(p,Py
C(pa'pb>_<N(N 1) p (Pa) (pb)

N - average number of particles



The Generalized Wick Theorem
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S(Ea,Eb):(EaEb)”2<a;aapb> - if the particles are emitted
iIndependently

S(f)a, f)b):o - for the coherenet case



Correlation functions :

(a% a, )f

- Incoherent sources
<a;aapa > < a;bapb>

Cl(pa pb):li

Cc(faa,f)b):l - for coherent emitters
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Simplest Invariant parametrization:
C(q,K)=122exp[~Q} Rl » Qhy=(p,=Pf ~(E,~E,)

ldeal (no FSI and completely chaotic) case:
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Source function:
(@+m*)p(x)=](X)
Introduce the emission function:

d'y i gy, 1 1
2(2n>3e (S (x+Zy)J(x=Zy))

S(x,K)=J 5 5

- Wigner function
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q=p.—-p,, K=(p,+p,)/2 ., gKk=0 , E =K’=(m*+K?



If the particles are massive one finds small q -s:
2
K°=E, (1+-d—+..)~E
K( 8EK2 ) K

Then

1 1
S(x,K=>q)S(y,K+3)~5(x,K)S(y K

and

_d*x5(x,K)e™ |’

C(q,K)=1+ Td*xS(x,KP =1+[(e™)|




The Full Gaussian Parametrization:

5(x,/<)=N(/<)5(x(/<),K)exp[—%i“(K)BMK)}V]+55(x,/<)

[d*x5S(x,K)=[d*xx"sS(x,K)=d*xx"x"§5(x,K)=0

From these

C(q,K)=1+exp[-q"q"(x,x,)(K)[+5C(q,K)



Coordinate system:

—

K:(KX,Ky,KZ):(Kl,O,KL)
Axes:

| — longitudinal, coincides with the beam axis
0 - outward, orthogonal to | and lying in the K-l
plane

s — sideward, orthgonal to the above two



a. Standard Cartesian (Bertch-Pratt) Parametrization

C]OZﬁJ_qO-I-ﬁ,q,

C(q,K)=1+exp[-RA(K)q?~R3(K) g>~R?(K ) q2-2R% (K) q,q

with



b. Yanoo-Koonin-Podgoretski parametrization

Another choice of basic variables:
1

q.=(g2+q%)?, 4°, q,

)
)=((2 =B, xI B)*)= B} y*)IBL~(27)
)=((E=X1B.)*)=(y*) Bi=~(t?)

Yanoo-Koonin frame: v (K)=0
Longitudinally CoMoving System (LCSM): B,=0



Relations between the Cartesian
and YKP parameters:

RZ=R1
2 _p-2 2_N2.+\,2/ D2 22
Raitr =Ro—Rs=PLY (Ro"'v R||)

Rf=(1—/3%)Rf+y2(5,—v)2(Rg+Rf)

R, =B.~B,R2+v?|b,~v '[R2+R?|



