Quwm\-\.,m Ga.sse_s

© Sinéle, Pa.r{'ide Emergj Leve,\s

_’Lm the 3uam‘um mechanics of a Single qu‘h’c/e. we
determine the UJa.Ue—acu.nrJ-ronS/ or S;ndle Pq,-#.z/e (eijeh)noooles ) Zi(x)
ond Sing]e ,oaria'c/e Enercw Jevels Eg , whece £ labels e
quantum shate. (We wuse “LY  here instead of n  (%eo, €, )
because we will need n  Lelow ) . For  the particle in t1he box
the )c-rs+ :ﬁ:u.r wave punc#.'or;g are shown below with +he
0 23 mode em,ala;ige,l. For +the particle in the box , +hese
states are labelled by their  momenta P
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‘ro describe o .sss-}em of Meany Parl-.'cle,s , we wse +the Occupation
Nuwmbers . For o 535+em of +theee modes E\J &, , &y the number
Ny, , Ny and these
occupation r\u"\l:e,f:f\\ lale/ +he S-}-a-{ﬁg Sl of the sysiem. So f the state
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We Fe%&.roL each mode o‘C the CWH:J as an inderencﬂen+
Statistical system, S»eo.l;ng energy and Fo.rh'des from other mmodeS

ond  dhe enmvViron ment |
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Now we will

ond. :pOCu.S on éus-‘ one  mode of Sin(j,e, Po.rh'c_le encrav g

Ferm-’o NS

'Ferm.‘on.r L,.uf; holf ;m‘ege,r- spin  and include  electrons y P(‘ol’ons

neutrowns

For ?ermmn\; no  twoe particles  can be in the same State ., and,

thus  the occ u pation numbe  for o mode can be either

n=0 (una&bbfiécn or n=]| (occuPiel)
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o0 Pirticles are  bosonic W '\'Leg have spin D,l,2... The photon is
odso o boson , and has  two Po'a.ri!-q,"iam states ( wight handed and
\eft  handed )
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Lj o Sign. As  we w‘“ see this mokes It quite different.
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