


gle canomcal paJ,r of vanables of even——-dlrnens1ona] phase space where for"‘"
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a glven space coordlnates one has to put in correspondence tHe coordlnates Sl

‘«of momentum In that sense the phase space df rnechanlcs 1s characterlzed"‘»\

as tw e d1mens10nal space Two—~d1mens1onahty of phase space 1s one of L

f»_‘f»the baslc statcments of Hamxlton dynarmcs In 1973 Narnbu [1] ,see a]so’f,k‘;‘

[2 - 6] suggested the natuxal way of extens1on of Harnllton equatlons andffﬁ '\.

: oposed the dynamlcal equatlons 1n a three—dlmensmnal phase space Ac-._

coxdlng to Nambu fo formulate dynamlc equatlons 1n three~—d1mens1onal’.{ ol

, supposed formahsrn 1s qulte general to use 1t in phy51cal systerns To conf
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1 ELLIPTIC DEFORMATION OF NEWTON EQUATIONS

We postulate\the next system of dynamlc equatlons
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(1 2) are reduced to Newton equatlons of motlon A

ST

s Let us examlne some propertles of that system The equatlons ale f01 mu- s

o lated in three——dlmenswnal space p, ,q One may easﬂy note the symmetlv L

Thus accmdmg the last equatlon the vanable W can be 1nterpretated as

l\metlc ener gy'of the pa1 tlcle in the Newton mechamcs ThlS reductlon glves
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The systcm (1 1 has two constants of motlon They are H -L + V( ) :

ﬂ“d N: 2#\+- V( ) By usmg these constants 1nstead of (1 2) we get
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i ‘ osclllator 1s 1epresented by Jacoby elhptlc functlon
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Thus in the deformed mechanlcs the trrgonometrlc dependence of dynanncal

:'“varlables is deformed to Jacoby elhptrc functlons
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On makmg k2 f— — 0 we w1ll obtaln the ordmaly oscrllatm model Hencc '

" for small values of -or for H << N one may use the Newton equatrons( 4)

e But for hlgh energles accmdlng to the present theory the system 1 1) (1 3

. g

o 1s more adequate

If we rnake use of the functlons H H(p, a:) and N N(q, :L) as Hannl- -

general form
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Due to the structure of equatron (1 2) and the mterpretatlon T = a:(t)

traJectory we are able to mtroduce the ordmary deﬁnltlons of force F

> tomans of the new system we can rewr1te the system (1 1) — (1 3) in qultc :‘

A= / F(lz 5, St 7”{"_:_f»’#,"'(\_,1‘.1‘0);:_';

- . Let us (‘dlCllldl( the mtevral of \\011\ equal to the chanoe of 1\1net1c enelo\ ',

'”'of the partl(le in the potentlal fleld ‘ ( ). \\’c Oblam

dt
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Hence the total enelgy 1s the pxoduct of Hamxlton~Nambu f'mctlons
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Lo 1ole of momentum \101eove1 g and F obey the genclal 101mulal

As dlstmﬂmshed flom the usual éase \ve coulcl not dehue th(,, %.f

MOTION '

Smcc the deforrnatlon pdlamctel k becomes essentlal for hlgh value of B

’ energy, of necesSJty we have to put 1nto couespondence of ou1 deformatron .

'\‘:t’:.

networl\ w1th rclat1v1st1c mechamcs To obtam equatlons of motlon in that :

case \ve shall l\eep to the prmc1ple oi symmetly beween the sets oi values

H p, m and N (, It 1ves the next system of equatlons
i l‘ g

- ‘ | .1_1-.,"}:2, dt \/G — m2)(q o ) - .
S ‘ iI‘he s)”/stem has two constants of motron \ L Tl R
Let us notethat rn the p1ev10us e\plessmrls th(‘ vhlue T = p;L hdS’I)AIdV(,d the;:

[ tlelat1v1st1c system (1 1) (1 3) the ( )

hu dep(,n < (1 14) Integr atlng th1s 1elat10n we get the expressron for the work i,

dence L= E( ) lstead of tlldt we got m (1 13) thc (.‘(phClt form of the;:_- ‘

= - '(2 5) and find the potentlal part of the energy We’get' i

e - dV(x)

g _'1 hele s, the prmcrpal dlfference of that system 1n compar1s1on w1th non-‘f,j_ 'i'{

(2 3) one rnay reduce to the‘i‘;‘;'

‘”'ordmary (non deforrned) 1elat1v1st1c equatlons on makmg use of the hrmt

':fQ;n—» 0. To ﬁnd the total energy and rnornenturn we shall use of the relatron::jj},

Ep¢~ —((H + N)vftk"'vﬁ)u



i Surnrmngtwo vpz'irts’of the*‘energjy‘—i)\}e ﬁr{d the»forrnula1: for'tot”al_'energy::;:

"1edl mtegra] lb equdl to L
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condltlon the energy levels of quantum oscrllator obey

and H one gets the lntegral
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Let us cons1de1 the case. of oscrllator potentlal V(:c) *‘m“’; f2: After couee

spondmg labels we' get table 1ntegral

; bi: = a}{\/(; — x"’)(b2 ‘— $2
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3 QUASICLASSICAL QUANTIZATION 8 " _jf, A

In that 'sectlon let us develope the quasrclassrcal quantlzatlon of the de- ot

i formed osc1llator model Accordmg to the well—~1\nown Boh1 quantrzat]on i

~-;}if‘(ﬂ) e ﬁ v w)) (N~ V( ))dw ey

G = The mtegrand functlon has four

S 1'oots ~\(c01dmg to these mots the mtex val of mtegratlon 1s composed on"

tlnee pmts ln 1esult we Bet t\»o l\mds of mte&rals 1eal and nnagmeu_y r1he

P 1/ J = b )
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