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'· 
ON THE PROOF 0'1 'l'HE LINKED-CLUSTIR BXPANSION 

IN QUAm.VM STA'l'ISTICAJ.. MICBABICS 

DaVid J. Thouleea 

The expansion ot the grand pe.rti tion function tor a system of 

1 
interactiBg termtons. obte.iaed by Glasscold, Heckrotte, and. Watson can 

1 Glaesgold, Heckrotte, and Watson, Pbya. Rev., to be published. 

be expressed as a sum over grapb.s which have the followin& structure and 

properties: 

(a) All lines an continuous and so :f'rom right to lett of the gaph. 

Therefore the number of lines orossing a vertical section of the graph 

is constant. 

(b) Interactions an denoted by 4ots on the lines. For a tvo-bOtly 

interaction, a dot will occur at tbe intersection ot two lines. 

(e) Each line 1s labelle4 as a siDSle-particle eigenstate of tbe 

unperturbed Hamiltonian; the label can only cba.r1ae at an interaction 

po.int. 

(d) The external lines on the ·rtsbt ot the graph are tbe same u the 

external linea on the lett. We Will reter to the extel'Dal lines on the 

right and lett aa the 1n1 ti&l and t:1nal states 1 an4 to tbe lines croseiDS 

a vertical sectto;n between two interactions as an intermediate state. 

The numbe,r of 1nterme41a'te states is then oDe less than the munber ot 

il'lteractions 1n a graph. 

(e) No two line.s are the same in ~ intel"l'Ded1ate state 1 nor in the 

initial or ti!'l&l states: ap. states satiety the exe;tusion principle. 

( t) Each line muet bave at least <me :tnte~ion along its length. 
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Uke n.g. 1fb)t .Ooatdbuf.e to the t~ 01\'t.ii u -. with one cluoter -

&ad 110 ~tnt, Uke fiB•- l(A). ~- . ...- pa.rttt1on tunotiOD ~ 
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' !! --~~ Piosr· ~-~ •. .ta.paa .!!!~ 551 (195,)· 
4 D. :r. ~se1 Jb:va~ tl$v •. ~ ~ (i95T). 

5 c. Bl.oeb - c. - tbmi)ltc18~" ifuc1et!a", .... L ,., (1958). 
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hole!t. fhlt 18 ·the ~V tbalt ~· the enilr&r 4enamllla.tor. 

(e•) A ·hol.e· • ~ l1De ,can •ouzo e.ay ~ Of ~ tl'1 u 
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aw.te k 1 HtNft b ••• a.l Plaoe8 in 11be.~ ~· . Udris MIJtbq4 U, 

,. COlilidft ·6 ~l«ulu p&ph4 . ~ ., ... ~ p \be ~ Vbteh 
' 
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