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ABITRACT. Fur the construciion of ihe phyzcal vaeuum in exactly sulvable gne-dimeodanal
neodels af ioberacting bosans it is Empuetant Char (ke noments af all the pacticles be dlilgrent. We
phee 3 formel priwnt ihat they are indesd dififacénl.

I. Theexinience of the Fauli principle oot ouly for Frnuons hut aden far inleractiog Lo
(hebeantlcl bxctones cEnNGE have equat meamenta) is 2 gpacilie leaue: of chne-limensional malhe oaiksl
phytsct [1]. Ui can undesetand che phyeles] ressnn by coosidecing, fuc eaunghs, the onedimen.
ganal Schréidingee equatin for [we partices, The wase funcben io the contac ol te auss feme
foar any stats with equal comentn had 2ars enery And penerally increases lineardy o1 infladry.
Heoce, this wave Funclion canmet be oacomll®ed @ b plant seve; ac slen cannol be made pericdies]
i the system is put inda a box. In wtbes wacds, U acabe doss net exict in dhe space af physlcal
Fmiey.

A re=w method far chtxining exacl schutiant Mo many ofe-dnensenal madels has reczoly
appennsd — ihe quantum loverse wattering methed (G1SM) [2]. This nechod sllows ane to Ind
the spszcrun of naodel Hamiltonns by mesns of the alpsbral: et Angsiz. The permiitad
moementa of the particlas hase to xately o system af “anscendental sysalions' which are
squivakenl i the parlodicily cosdlibons for save funcHons io coalpucation i, Up b paw,
ibe fuct that all (hese maments Siculd be diferent e been postuleted. In this papea e Faull
prunclpde For inferacling osons i proved in 1he Eranksrork of QISA for the nealioeac Sehrodinger
pquation {the NS madal) Jenerabzeifom to oiher models ore alie discued. Th g2lutenee of ibe
Paall princaple is dwe ta sdditiomal tametgdsntal equallons which oppear if 1he mameots of e

pariicii bezoms equal,

2. Cowalder ik pe=dimensanal quantwm NS mowbed io » peeicdic b, The Hameltoedao and
Che wienmucation telitions of the mcel cead
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K 2 0 wiures tha misdsl deacribes e repulcive broe-gat, Dhae 10 Ha redulive @mplicity, the
Alkirwd ot Semansicute the ssenilal fipscture of GNM o ths motL explicit way [2, 5,8
crmatructiom af sigenfunciiony af (he Hamilionks (L) iy redweed in QISM 10 constructing e
functicaw ¢ of the trmee of the moncdeoeny mata I [2.6]
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The commuiaton celalivem betwoon ibe monodnomy satrix ebtnsnle setan sl For us are |
A Y = o, pOIAGL) — R, B ()
LN M s = et AYB(NN + B0, MR M
BUOBUY = BudAh), BN pe) = o o) - 1w el — )"
Engnofimcrion & are conctnsctid From the porudprswm 103 00020003 = 0
CNDI=D;  AGHDr= =™ |0) OO = o™t 100
by oeeant of the algsbral; Bethe Anstz [2]
P Ny W) 0 By 1O
Whevn py'c sibticfy the pyvtesn of Leacandewtal aquations [2, 4], I ko ways bien postula

U1 2l the py's nre GiTerent 10 the axpredsion for . We ghee the proof of thit face belaw. I
ot Eha fir's i ik bo oqual, Le., cosklder Hen Tolowing state 6

ﬂ -E'm}rﬁ Bluios.
=g

Wa will prowe that an sdditional sepuation chonld be ndded Lo the 20mhdird syatemn ol b
ecruntons [ov i | Bz s o by Lo seriched xypem having 0o sodullane. The Folbowiog eommt
vebutlons, which b sudly otrtined from {3}, will ba sssefulisl for tha prooT
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e can o0 that & mew “uswan bed Ly cotdning 8'(uy ) appesm dn {7) and (0, ot it ool
1y the came wivers ol the y, "y we diTaoet.
Tha recudradnant that 2 (5] & un clgenfusction of opsmior A(k) + IA) S Lo the: follos
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Tho gywirm of Bgotioed {27514} i tha ryrtom of tamarende il scuation for U oo
consdared; Eqution {1 3) batwg ann actl ool v,

Lat vz show that the yystam (1218 kat 10 pohwtiont. Indesd, B follows from (13) aod
Huat AP AT 1 = AEIRINY Y i i nedly ridiectd 1 i Followring formy:
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arime. Thiy rewalis i (m — 1) sl il quciitbons It Lt oot diffscnalt 1o shaw thai the orsiem thus
nhinkoed ko has wo polidion
The peoal glven sharve can bo lerally sppbiod ot Btk WS osodel [7] . Ot bt oaly 10
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which s b o solotions al s 2> 0 A & the womber of dieas wod A b e Btios conpian,

3. Lét us oow examins the: rerult obtatned in the prerdous st Toam smother polnt of view,
Hprraios of AL} D00 in the Intkice N3 model m the fallgwing [7] -
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Tl trace CAQA) + DA} of i ooty romirlx shaoudd be g pobymoimial in b There are, how-
arer, Pk 1m 3 b (1 T) Cnet: obilidsi 3 oooepln i cywtem of transcen desbal socabioed bsdqisring dh)
Al the tearhant it it peiat vaarsh (this b vesally celled hlanakev's priscipla). We sy obixin
the: PauM principle in thin wey, Sopposs test Tha vhe = jr; b predenl bwice in (1 7L Than ut
L=y there inm pole of 300004 Order a8 well 52 & pole of Brd ooder. 3o the regquanement thad dher
= mo singuleity ol o= u, b {1T) prest oow tee sqrations widch can be eaxly sebn (0 s exacil
the Form of (1) aad (14} This lesds ic ihe PanB principhe, L7 tye vabes i = g, B presenl 4t lame
wt (1T}, Uscn Wb ordher of Lib correepouding polo i sgoal (0 me The mqalrenssni (ki the singule
at = gty pboald be abetat lands wpait 18 {m = 1) complemoniary cquaton.

50wy kavy proved e Pall prinsipls for the popelstw NE-meodal. Nods (kat cha Pwall peloeipls
b scanry o comrtruct e photioel racsmngg, Wers the Baall peisciple 2bosni, 28 (e vasolm
prrudopsirticite weotld hire tha oame momente cormespoodisg bo the laweed snacgy of the preado
purticla, Tids degrrencsn weeynm would be physicslly vnevsptahie. Lat ws disonsy Lhe Paoli
puimpipde: fix crther comctly sobetbe modais (.4, for tea sine-Caorrdon mede (), 11 B evideni frem
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polbliny of Ush depestrats vecwum, Motice Boalby that squanlons ke (13} proved to be m
mn eompuling the a0 o of the Beathe e fosotion 8] .

fn comcindon we want 1o tank LD, Baddery for dlscumions wnd the Danto d4'Edudey b

de: Sacday For homgiallly.
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