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x (positron)

x (electron)

Figure 1.2 Histogram of the normalized number of simultaneous clicks of the electron and
positron detectors in z,, = nA and z,, = mA respectively. The height of the function
corresponds to the probability [P, |2.



(b) ,

nm

x (fermion) x (fermion)

Figure 1.3 Histogram of the normalized number of simultaneous clicks of the detector in
zn, = nA and in x,, = mA for (a) two bosons and (b) two fermions. The height of the
function corresponds to the probability [¥,,,,|2.



TABLE A.l. Correspondence of single-particle operators in the coordinate and occupation number representations.

Physical observable Coordinate representation Occupation number Momentum basis &
representation
Particle density at r Y 8(ri—r) YW Y. ChoCkeqo€Xxp(ig.r)
i k,q,0
Total number of _ 3,9+ +
particles llv- 1 =N J-d () kzo(—‘kocka
Charge density at r e 8(ri—r) ey (rY(r) € Y ChoCkseqo€Xp (iq.r)
i k,q,0
€ —ie + € + .
Current density at r - LN +8E—np) -V OWO— @ ONO] 5~ L Ck+a)ckotkraoexp (3.7)
i k,q,0
o ¥ 2 2 1 3 + 2 k2 +
Kinetic energy Y pi2m = —Y V*2m - fd ry* (r)Vay(r) Y —choCho
i i 2m ro 2m
Potential energy in an J‘ 5 = + J‘ Bri :
external potential V(r) ‘,L“ Vi) Ery V) k,zq:,a Ckok+q,0 FRQ PR
M ti t + + 3
deallgsl;teyl:tn:'?men /2) 203'6(’,- =) @&/2)¥ (Nev(r) (glz)k Z CroCrk+qa’ €XP (iq ")u;"uo'
i ., 0
Total magnetic moment®  (g/2) Y g; /2) f ary*(rev(r) (8/2) Y ChoCro'Ugouy’
i k,0,0'

T g is the gyromagnetic ratio of the particles and o, 0y, 0, are the 2 x 2 Pauli matrices.

§ The expressions are written for particles possessing spin. For particles which do not, the spin label should be ignored.



- |r-1'|

Figo 19"1

The one-particle density matrix Gg for noninteracting spin %2 fermions.
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Direct Photoemission: N — N-1 Inverse Photoemission: N — N+1
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