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QJIα CUI旺to Q SM(Qnltun StcdBtic旺触れics with mly Axiscm of如血i221ticn Prirdple)

o :由･血B Diffiq止ies of QEltLh触mi(3 lie in Tine grd I壬弧iltmian Stn血ゼ':

N3rt CEn SLrIrffd to establ ish rTrト8孔Iil ibriLm Statistical ntdwlics as qLmtLm町inciple,vhidl is

ESS飢tially dLe tO lack of gemire r弼initi(那 孤 MtiITE:".TilTe in qLmttJm稚℃kmicst≡(那) is rxn-cbsem-

ble,bJt is qLWtum Statisti(al Ⅶriable 1 ike as t印だratu把. In (汎dlySical Ⅵ汀iable'S Ⅶry inTDrtamt
"hermit那SS" is qLliⅦ1ent to riwsical (わsmblity.The difficulty of tiITe in QW is飽Sily prt)vEd teir坦

rT)thir唱qLmtLm State tm唱iticn uyler M(わserⅦble herTnitian比miltcnian≡Ho".1bt is, ihatV= How (≡S

eqn) is entirely staticrw.By tte服Ⅳ,Qq strwttMe (孤 be (汀芯trWted frてm Cmical q_wlti2atim cn

(如し軽止e ＼敬riabl〔s as lP, ,QJ]≡PjQJ -QjPj =ih 1 ,or △PAQ≧脇,in dlidl d加nsim 【h]-tirreXererw

-lacticml].他忙e (mjL掛te ＼肝iable of time Mt''is (わservable f加Iiltcni甜1 H｡ in vhidl ''t''cEn rr)t tXe

cbsen威)1e. In ortlerlo r飽1 i2e (3月ntLm State trWt;iticn,肥CEn rT)t help to intrて血fe rm1-hemit ian

軸1ilt(mian≡Hs(t)M vk)e陀△E-- dLe tO "rW1-CbserⅦblity of ererEyH arYl also △t-h/AE-0.

Fhmra of Hs(t) nBt Le ir芯tZntaFtnB qmttn State tIⅧ芯itim ard agrTee With dlySiは1 r飽1 iti〔S.

餌11佃ir慨r eql is田℃rally derivd fr珊Qmltiaticn Prirdple(α) ES阿ially as fort tiITe EqYl erww･
‥肝"伯n (mStru:t甜W featu陀Of (札月ntLm眼力打lics ex(耳)t intemctiα1 forlCe Prd)1emS･

⑳ :旺rmite伽iltmian'S伽1ete払u阻lityrxss ard胞rkⅣian of Cbぽal如rぬ加Prws :

As H｡ is Entirely nBthEmtically regulaq･(=打alytical),so H｡'SかヨⅧra mBt r甲li22!飢tjrely

(aLBal itical LniqLr民S.This fact也n txe prt)ved as "unique ei野- State nSali2nticn of Ho's nbXimJn

(カS打Ⅶbles PJ''in血idl l P‥Ho]-0 by tBi喝Ho's staticm,ity △t--.Then田ra〔血of StWdir除r's

dcc is (珊t)1etely rtsolovEd aryl establish "qLdtn prKXSS'es cmplete bh血Ⅳian fezltl∬℃" ･Ttnt is,

"a Eml q∬止un sam)le prtxxss km肥S Series of tr耶iticns anqE Ho's tmiqLe ei琵m State.

In the matter of olme,SLdl Statisti(al tm芯iti耶甜℃ (乱6ed by Hs(t) 's series of the lでaliZaticn.

Hs(t) is rWrG乱6aliticaHstatisticalqLrntLm tr甜芯iticn) ard is dE tO Hits mth日限ti(al sirmlarity''

dlidl is飢tirely r飽SCdble dLB tO 〔抽el in(珊)1eterKSS th鮒でm arrl JlLStify teir唱Of divergETrX: diffi-

culty in 【X:rturtnti(∩ integral.胞1Ce Mr耶r犯l iatim ITethcd" k珊final art;旧- in starth-d thEDry･

⑧ : stcdyaStic Iセ肌iltcnian ard its Statisti(3(臥)lution Ttm(q Eti∝iple) ty飢牙野Fhx:tLZltim) :

After all, in r飽1iti〔S,tirre dEPTIEnt沌miltcniEn tm柑｢血altemtit7g rmli2aticrl Of tlo 良 Iis(t)

like as that of "lore term (耶erutive resi肥(H｡) ard short tirre reWluticml (陀(Hs(t))日,so ti肥

d軸lt Schdir陛r eqLnticn ITIBt tXe St∝ねstic differ飢tial汀だwith stcdnstic Iセmiltcnian HR (t) ･

触1Ce肥mBt establish statistics of Hs(t) ,dlidl伯n be derived EXS Prて加bility d耶ity fulCticn 8(t)

=△E(t)/h for rEalizir唱SPt tine dLNdion of Hs(t) cn tiTTe axis fr(邪nrdified Wirer-Kintdlin Theortm

AEtt) is statistical deviaticn of eTXtl′訂in statistical erlSEd)1e(臥)luticn Thmm by蜘FludtT

atim≡EltF ).ThLE r虻SSarY tCX)1s a陀alTTUSt由rivEd for establ ishing "QJrnttJn St∝士俳;tic蜘j(S''･

o : Ebtabli血i曙QnlttR Stodwtic胞血Iics ard th拝め18暇Of knyalHsolated CIcd軸t〔肥:

QICe胞rkⅣian bd ken PrWed,trだ陀nLf;t LR bhster融点ticn ,TX; C耶en瓜tim low of prdtわil ity flow for

state tranSiticns.Pb uJ k(t) -State j's d耶ity, ｢ jk(t) -State tr抑Sitim k一j pr(丈nbility rate･Th飢

a.LJj(t)-∑k｢jk(I)uk(t)-∑k｢kJ(t)U,tt)≡tinfl〔W tO lj) frⅧ lk))-tultflcm fr融j) to Ek)).

｢Jk(t)-0(t)T,k-[△E(t)/h]Tjk is derived.vh-ere Tjk is lst or-der tr甜雨ti(m prdxd)ility by Hs(t)･

Firnlly肥dErive Q馴MaSter軸l rePrESentir唱isolated cl拡ed therTrD-system in statistical enSEnble･

(1)∂.wj(t)-(△E(t)/h)∑klTjk-Sjk]uk(t).(r%Cti(mrate≡1′△t(t)-AE(t)′h:uT打taintyofAE&△t) 

The狐色ticn yields fol lowir唱intx)r-t甜1t real it ies cn isolated closed therTTrj-dyrmi(al system･

(2)ilTetmibil ity of tk Eか,(3kItrqⅣ incr飽Sir唱1(帆(4) gml rel甜atim四℃任SS SK)lutim血ich ntms

tbt arⅣ "th珊)-Ch酬ical rmcti(柑''in isolatd closd system s也ll st(p their r協CticrE at last･

⑧ : Ttx:托てわlaE; Of Cbmll Qxrxd触tepE; With肋ical Ekteml Fl(雑:
rrhe meth∝l vms酢ralia:i to crFtd system wi仇themD-dl甜ical exteml fl(淵6 in the eqLnticn (5)･Then

肥derivEd also (6) 'heat txntirE SOldim in ∝rBtmt fl(対応" by TTntherrntically sinDl ified rrdel ing･

(5)a.uj(t)-(AE.i(t)/h)∑lt[T..k-bLjk]uk(t)+(AEL(t)/A)∑k[Ljk-Sjk]uk(t) 

There (AEL(t)/h)Ljk is state tr甜唱iti(∩ k-j prtkbility rate caLEed by ''exterml qLmtun fl(W….



N3te Cn Gcxa1 'S伽letgxss Th3m(≡Cr) (1928) ard IrmpleterESS ThEm(≡ IT) (1930) :

Cr :恥detelTninistic tn£ 〔耶iti(那 T in irmltrdicticml thEr町y K (≡axicm system) is pmvable.

IT : Tb打e n.Stヒe also irdeterTninistic 【岬)Siticn X in incmtradicticrnl they)ry K with N2T.

『:Authcw岬i t旭t酢rally X is pr舶)ilitical蜘caEEd fr珊Sir唱ularity in K.5b called
Hdnos… is mye a (bterTninistic sanple町∝fSS Of stcdwtic耶日止)le.Th打efo柁arW Pr耶iticn nBt tXe

either deteministic or statistical (≡lbe Ultra (加)1et耶SS Th肝em≡LCT).旺W X in the rntuml n血

ttwry N(≡N2T) is ‥the ITBXirun rlJTtXT in N''.他t is infinity≡-.Then r%1 rMbr Pert)≡ 0米-1/….

¶℃ref打e O半is also ir嘘tteministic ! (∞ ard O米EWe Origin of汀athenntical sir岨jlarity).

○ : Qnlti2ntion R･irx:iple on Gmical触如e Vwiable拡FtL肋1 Axiom Of Qnltun触mi(S I.

① : QnltiZatim :

〔b℃ml ly fLrrbntntal dyrmi(al strwtu陀Of Qjantu¶触lics((洲) ard the starkkpd伽1tLm Field

Ttwry(QTr) are mlStituted fr珊Qjmti2nticn ftinciple (那 cmical ∝山L&te Ⅵ肝iables.L- L(Q, , a.QJ )

is細,thg1 cmj働te Ⅵ肝iable Pj of Qi is defird as PJ ≡∂Lj∂(a.Ql).廿en their qLmti2nticn is

as follcwB.These algebm defiI℃ them as牡白ntLm mJdxm or脚at(那;.

(l):[P,,Qk]=ihSJk 1 , (2):[P,,Pk]-【Qj,Qk]=0.

『 : Fblidl.Dixmier theo脚: Std Ⅶriables lPj ,Q, ]=ih 1 are tr耶forTKd into (Pj -二ih∂/∂xj ,Qj -XJ) by

certain ulitwy tr打Bform in germl.

② :捷rivi摺鉦hrdir野馳Etim :

As for ti肥Mt'',its has tva) CmicalのljL掛te ＼匂riable as (H｡司七miltcnian,iba. ≡ti肥dEri＼ativeL

EkmBe X〟-(ict,xl,XZ,X3) ard p,,-〈iyc,pl,P2,P3)--i帆.触1α E=(C/i)(一ih∂/∂X｡)-(C/i)(-il°/ic∂t)

-ih∂/∂t.Then H｡-ihat for dry fulCticms?.Atx;Olutely rn.Lhi札e mSSibility is H｡-主hat fort Certain

fulCticnV.Ttnt is ih∂tV-HOW.･ ･(I)

(卦:此rbinty Th for払rmical恥鳩如e Vwidble lPj,Qi]=i81 :

Then we cm pro肥foll(wiI唱ir印1ity in血idl APi ,AQj打e Statisti(冶1 deviaticn.

APJIAQJ≧yiL　-　-(l)

『 : As few tine ard elm,it is rather (甜plicat従l to derive.The托Sult is AE･At=h. I I -(2).

(2) is derived fr珊nrXlified Wir℃r･Kintdlin thO∬〔m aS eWluticn thmI by珊fllX:tLBticn.

Then AE is statistical deviati(m of cmcer血systEm ard At is aver准r琵lCticn tiITe.SEE - ◎.

○ :良ricLB DiffinJtieS Of QJEntⅧl触li岱lie in ''Time ard I血iltmian StnLture'':

①独唱ble HEmitian触tw'S触tral触止ation :

(1佳陀ral lir惚r CFeratOrl A in fulCtim smce : flr)≡wth喝げも1 fl∫℃ticn set. (rFs)- 8 (rs)i

A lr)-fds.asrls)=SdsIdt･astls)(tlr), - A =SdsSdt･astFs)(tL

(2旋托ral hEmite cmtor :

(sI A lr)-(rl A rs)米-a9,-a米rg.くdiagcmli2aticrd)ility by thitwy trmforTn U ).

(弛【芙℃tral r耶Entatim of herTnite従灯atOr- : ((Sds･U,Bast) ≡A, a (p-t) : A｡-real nL血)

A'≡ U･A -Sdp!dq.U｡｡Ip)(ql x!ds拍t･as. ls)(tF -拍pSdt･idsUMas. lp)(tl =Sdp!dt･A,a(p-t) lp)(t

- jdpA｡ Ip)(pl.

② Ho≡kmitian Iセ肌iltcni飢's Statimlity arrl the加温Iitical thiqLXTES :

:After- all ,simJlet胴乱6 deterTnirnticn cn ''tiITe are erqgYM is irrpssible dLe tO u偲rtainty of O店X2).

;ThETefcwe H(t) of tine dedEnt f血tiltcniEn r鮒(那 tP deterministic (re.ThLE CaLぶal itica forTn Of

烏ITEt dqxTdent theory becoTtS intxESible in qLmtuTe thのry in酢･al.ulforttmtely this ser血E facts

;t溺befn托岩1ectd to case SeriGぷdifficulties in Ⅵ汀inE aSPEX:tS Of (札mtLm dwsics.

N3thir官qLmtun State tr打Bitim by hermitian fbiltmian H｡.Tr岨t is,absolutely stati(柏ry !.Ard also

uTder hennite fセmiltcnian,real i琵わle q月ntLm State nBt tXj uliqLe eigErl CrTe in its rrENirRJn (加erⅦble.

So called "sLIXtrt雌iti(rat state of H｡ 's eigEn (r既We f(ybidd飢in gerteral''.fhce fanns pardox of

gldlrdir町d喝is resolved.11yl由l SLrh as fort psiticn Ⅶriable of r℃n mⅨimn d器en花わle of H｡,

sL耶iticml state of the Ⅵ汀iable's ei田1 State is r飽1iaヨこ1.After all,the uliqLXTXSS featu陀耶し∬∈S

田℃招1 1 qLmtLm PrtX王SS'es MarkⅣian rnture arkl erd)1e establ ishir唱QmtLm Stcdnst ic触1ics.
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( 1 ) '他払ir岩蜘un State Tr耶iticn urkr 【bⅦitian胞血ltdlian≡ Ho :

H｡-!dele)(el ; 4)-Idea(t-,川e). - ihat¢-Hoゅ.　　　-a(t;e)-a(0;e)eel/ih

-　¢-idea(0:e)eet/lhLe).　　　　-　∂. la(0･,i)ett/ihl2=0.- ''rr)thi曙qLWltun State tr耶iticnH

(2) '1山iqJe蜘Eigm State触Ii2atim of H｡'':

tstatimrity ⇔ At--), - AE-0. "uliqLXe 8珊eigen state r鞄lizaticn of Ho", ==]
In theヒelow,it is also pr仇由tbt血酢r如icn in g珊State is disα､imirntd by ottw qLrntun m止ers

⑳ :托mlite蜘Iiltcnian'S伽Ide血痕lit細ard蜘i飢Of由耶l Qmtun持切諾SS :

(1)HREnli2nticn of LniqLe ei田1 State Of ntⅨirrLm d6erhle P, of H｡" : (『 : Holj)-eJ lj)).

bhximn血serdleof Ho≡‡ P. 1[ P, , H｡]-0;r-1,2,･･･,叫. --･･･(1)ll.

陀洲We Prove AP.-0 dL£ t0 --AQr,△Pr-h/AQr,vkqe Q. is cmi(al ∝れj働te Of P..

l Q.,P. ]-iL 1.- ihat Q. =l Q, ,H｡】≠0.　　　　　　　　1･･(l)-2,

良dl Q. is tirrEt軸t in △t-… of H｡.他1旺if qr-qr(t) is defirete,t-qrll(qr) nwtヒe also

definite.This cmtradicts with irdefinitertss of tiITe aS △t-∞ in H｡ S箔tem.f由℃e AQ, =…

(stati(mity⇔△t--).-△Pr-0. 池tﾆ譌�ﾆVV堀ｵ�7F�FW)d���&�F�6踐d�w4膝Ev也v6'6W'f�&ﾆU�Brr�

iba.V-How.⇔(V-巨j;plj,p2j, 辻篷'�｢沫7Vﾆ��&V�63�7F�FWX�'&ﾉNﾇ&ﾖ友����iJv棉F6譁�艷��

(2) bhth肌tidI Sir軌darity of Time脚thiltcnian≡Hs(t) :

As the l喝icalI闇timJbiltcniEn Of G乱Bing state tr甜唱iti(那 must txe rTr-hermite. Tt旧1 rXn-hemit8℃SS

rkStヒe r汀H血ヨ打Ⅵわility of町野,t拍t is AE=∞,血idl Cases At=O few rm-hemite I血niltcnian.In

珊SLdl托mi lt(mian rKNer- Gm tXt mtlthemtical1y rモ岩ular(ⅠⅦ1 ardytical-si咽Jlar).face tre蜘

of Hs(t)(≡rm-hemite sirwlar I血ilyian) r肝CZn te胤Galitical･As its r飽lities,血ErVd

肌色ntun tr耶iti(rB a陀ilt;tantm dlerYm(At =0) with certain prて加わi 1 ity( ≡rm-G乱ぶal ity).

lll雌Hs(t) shll cane qLmtLm tr甜唱iticn with cfTtain prて土血)ility in its dLmti(那 △t=O cn time axis.

Then血En ti肥SPt dl聖野Wl Of Hs(t) sb11陀ali2e tXeCmS SericLB Prd'1乱→ (4)I

甜ple 1)H｡1.二日与dx3[gcLtt)(X)γ′LAa.I(X) GA ¢(X)] is called minimal aBge interacticn of spirw field め

aryl乱唯field A&p(X) vklidl a陀nBttf肝atically called "h肺r fu℃ticn by Satdl(or distrih止icn

ty免土1旧rZ)= dLe tO Dirac's delta fLnCticn in field00ⅧLhticn relatim.廿田1 ¢ XAa,, pn血℃t with cm

field卿ter≡X伽- ntlthemtically defird in germl.TTtlt is hddcw of "1℃乱llarity….As is well-

k℃肌n,如si(s of HGF is ppd泊bilitical cn its reacti耶in perturtxlticn integral.

(3)胞rkwian hhtlJeぱな肥al QmtLm Prtxxss :

As the 1(濫ic,卵′al qLmtLm PrてX:BS TTLSt tX: tilTe Ser主e of alterrBti喝r闇1i2nticn of tH｡ a Hs(t)).

t由1(f: realiZZ止)1e sznle町(任SS mBt te also series of instantzwTKn_6 PrObbilitiGa1 tI甘6iticrB amXE

H｡ 's eigen states.This is rr)thir官With札止Marl肌J PrTmS Of qLmtun α巴.- Qmtu¶ St(文士唱Stic MednEnics.

㊨ : st∝旭Stic他山Itmian ard its Statisti岱(Eh)Iutim触加(打FYirEipleHw蜘Fl血沈icn) :

㊨ R血tal idea=cwelatim ftdim of V(t) as mヨ乱打e Of initial state由諾Ⅳ潤しBed ty Hs(t).

As伯S肥1ticrd,ti肥d印邪lEnt f血liltcni甜1 HR(t) beccms rarh altemtirE r%li2atim of Ho a HsLt)

叱w we st也ll establish statisti(s of Hs(t),of vdlidl effex:ts shculd refe1台:t Cn Statistics cn dew of

initial state V(t)-idq･aq(t)lq) to V(t+At),血e陀Iaq(t) l2≡W｡(t) is state (加ity of lq).Ekxn.eke

t上℃ Ⅵ∬iati(m of a.(t) is caBed from reali2nticn of Hs(t).The稚Sure tX!CCntS (汀elaticn fmCticn

tx:t偲1 V(t) ard V(t+At).rb肥intrtdLXe "Mx]ifiEd Wirer Kintdlin Theorem" in co陀1atim functicrw

arTI s畔tnm d耶ity.1k lKX]ificaticn is taken for the time integraticn interval血idl is finite in

nbCrOSCPic view point,k州e肥r it is sufficient to Lだinfinitive in nicms(班)ic qLmtun View pint.

②批ified Wirty･ Ki止血in触如臨めlutiα1触l野恥部gy Fhd由ticn(≡FIl野) :

(1触Ii ･TTnCrOSq)ic integral tiTTe dLmticn : T(t) ≡[t-yap, t+y犯T],血打e m≫△t-i/Ae.

(2Fwier卿t Of V(t) : C(I-,t)≡(2仙)~当T(t)duly(u))exp(eu/ih).

(3Btate由唱ity : u(e;t) ≡くC(e･,t) lc(e･,t))ノ竹r-汀｢1 (2仙)-上与T (t)duiT(.)dv(V(u) tV(V))exphtLrV)/ih].

(4)Inverse Fcwier :仁∞∞dE群P(1Au/ih) u(E -,t) =

tr血sfom　　-汀｢ 1 (2加)~ I ST (t)duiT (t)dv(V(u) lV(V))仁∞mdeexp(-e (Au+ITV)/ih]

-m､~1 !T(.)血与T (.)dv(V(u) lV(V))8 (△u+LrV)-Url iT (I)du(V(u) LV(u+△u))≡T(Au･,t).

(5)T(Au;t) -仁0000deexp(一eALy'ih)u(e.,t) -1+i(e)ALVh-yg(tZ)Au2/h2+ ･. -

(6)lT(Au;t) I -1-AeAL爪+ -　　- rut-由ayirE Pてhbility of initial V(t) tⅣ Hs(t).

vhere △e(t)-√((e2)-(f)2) is statistical deviaticn of 8珊by u(e･,t). (en)-Sde･en(山(e-,t).
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-EVOLUT-Ⅰ0-NTHEOREM暮)BYENERGYFLUCTUTⅠON-(i):orpr-iI℃iple) 

(7):0(t)-Ae(t)/h:prthbilityrateof酢raticrEHs(t)G乱Bir屯V'sdeczu(statetr耶iti(m). 

(8):Ae2-(f2)-(f)2:erergydeviaticninstatedmity(山(e-,t). 

(9):△e△t-h.:ulCertaintyth町∈邪tfortiITeardビ曙. 

(10):△t=h/Ae:aⅥ洞野dLmti(mofHo,ora肥r確eratetiITeOfgerxeratiα唱Hs(t). 

㊤ : Ehtablishi曙帥tJn Sthtic蜘Iics ard tl℃加わ18旧Of蝕mmll lsoIEted Cl血S路tdTB :

Q)的v Pて雌SS　⇔　∂.CJj(t)=∑k｢Jk(t)(.)k(tト∑k｢kJ(t)wi(t). (胞ster eqLBticn ).

飢amiticn 【爪地)ility rate ｢ik(t)-6)(t)T,k-lAE(t)/h]Tjk.

(I)1st order transiticn pr止血ility by Hs(t) : Tik=l(ihH｡dt(jfHs(t)lk)l2. (『 :U is rr)t krw)

To tell frarkly,cmte由tails of TJ k bs rT)t been SL∬Veyed yet.AccDrtlir唱tO Pertthtnti〔m int亡君ral

肥tkd in qT,∝カrdinate x d軸t ten in ttTe integral is S｡dx4expl(pfl▲-Pl,,)xJih]-(2nh)4 8 (pf〟1㌦) ,

vklere U=[-… ; -].lbis rq)nSent 4dintmicml nTブ旧-ltLm ∝柑erVnticn low for I i)-lf) in U.

lhereforle Tj 汰 d珊irwt ten rrEW be otlw ccxIStZnt ten Std as ''fLnCticn of m耽ntun space 価-iabl鑑".

(2触(針6).Th打e is a pssibility of derivir唱T fIてm firnl印_lilibril∬ State≡ Om ,血Ere T(d00= O由.

(3)In view EX)int of Ckxdel tkor邪,there mBt Le algcwi廿m cn TJk.Ekaばe a畑)iliti(al theortm itself

is甜1 uliqLe deterministic d(scribticn.The陀ItNer be brlefki曙d(wl Of uliqLErtSS Of th鑑)ry.

③∂tuj(t)-(AE(t)/h)∑k[Tjk-Sjk]uk(t).(r琵虻ti(mrate≡1′At(t)=AE(t)/ち:岬taintyofAE&△t) 

∂t(山(t)-(AE(t)/h)[T-1】山(t). 

1k弧aticn yields foil(洲irlg imtx)rltZnt realities cn isolated cloEd thernD-(細ical system.

㊨ IrTWibility of the E如:町∞f) t -→(-t) is rr)t irvwiamt for fom of the eqLnticn.

⑤ Ehtrw lrnqsirE LLW: PrCOf) S≡kB∑ujln(1/U,).

∂.S(t)-y6kBO∑｡. k(Tklu,-Tjk(Jk日加j-ln(Jk)≧0.- (Tkj=TkJ),

(釦蝕肥化l飴l肱tim n℃旺SS Sbl止im in isolated Cl岱由Syst甜l :

(1粒汀kⅣ d協inexpEmSi(那 soluticn: W -∑n=｡出Rn(t) Tnoo. ( oo ≡ oo (0) : initialstate dETTSity)

(2)Rn(t) is t上℃ prchbility of renlizaticn of Hn th or血r飽Cticn at tiTTe-t….

Rn(t)≧0, 1-∑n=｡心Rn(t), ⇒ (5):血IirT) -PrtrEWticn of圃k value Rn(rFO111413-- -).

(3)- 0=∂tR｡+ORo.　　　　⇒ R｡-粥)日｡tduO(u)].

- o=∂tRn.1+ORn.1=ORn.⇒ Rn=!｡tduO(u)Rn_1(u)expl｣｡t-udsO(S日.(n-1,2,3,--).

(4)R｡(t) is nmt(rm6 dEXreaSing fulCtim from 1 at t=0.

(5)∂tRn.I-0(Rn-Rn.1) : (rT)te t也t O>0)

Rn.I Sbll increase frm Zero ard to lゼⅣe Sir唱1e rrED(im皿POint at Rn(＼)-Rn..(ノ),

then txeunts ITmtCMly dEXmir唱fulCtim tcNWd zero dL£ tO (Rn-Rl､+I )<0.

(6)Rn(…)一十0.⇒ T山(-) =山(-) ⇒ eq.libriun state=gErtml rela氾ticn叩SS.

『 : In (6),th伊e is a Ix芯Sibitility of derivir唱T from肥11krw equibriLm State=山(…)≡ Op.

鮎(mBe O=∑kT(J)ku山k,hence ＼敬二:tor (山∞ is or-th耶1 to T 【j) ,vk肥陀T(j)k≡Tlk,

⑬ : The Rtb18旧Of Cbmll触】由Syst甜B With Themcal臥teml Fl(淋伝:

(lState tr耶iticn is cERBed also by in a oJt tr珊一山邪ical flcw at虹爪もry of the system,仙idl is

合札Iivalent toヒeir唱耶)they Sin乱Jlar托miltcnian≡ ∫ s(t) like as Hs(t).Then we asstJTe Pn蜘iliti(al

exclusiⅥゴ｢ESS aS roll(測6.｢ik(t)--｢Jjk(t)+｢Ejk(t)-0tt)Tjk十^(t)し,k.　--(1)

(2日t(Jj(t)=(Ae.i(t)′h)∑k[Tik-SJk]Wk(t)+(AEL(t)′h)∑k[Lik-∂jk]Wk(t)....CPヨ1カS汚t8m町1. 

(3)現し(t)-√f∑｣.k∞Lik(t)uk(t)(ei-(e))2.:蜘deviaticncaEedb7flcwi曙tr邪itimLJk. 

② Si汀ple此l solutim≡vidLal stati汀aly fl珊ard tx知1 tatir官SOluticn : jo≡^(t)[L-1](J (t)),

(I)a. (J =0 lT-llW+j｡;山≡∑n=｡山Rn(t) Tn山o +∑m-｡biFm(t) Tmjo.

0-∂tRo+ORo;0-∂tRn+1-0(Rn-Rn..) ;0-(∂tF｡+OF｡-1) ;0-∂.FnrO(Fn_1-Fm).

(2)Rn txhves the saITe aS αe in isolated closed system. ⇒ R.I(oo)-0.

(3X)-∂tFo+OF0-1.　　⇒ Fo(t)=ed｣｡tdsO(S))iotdLteXPl!｡udsO(S)]≧0.

0-∂tFm10(Fm_llFm).⇒ Fm(t)=iotduO(u))Fm_1(u)expl｣｡t~udsO(S)]≧0.

(4)∂tFm(-)-0. - 〈Fm(-)-1/0(-)-At(-) ;(2)) ⇒0-a. (J (-)-㊥(-) [T-llo (…)+ j｡.

(5) a (…)- T(J (-)+△t(…) j｡. :くsolutimof hewt血tirEWi81 Stati脈打yfl珊).

山(-)-At(…) [1-T]~1lj｡. :くquibriumstatedetemird tyflcwj｡ ard T ).
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'06/1/19 :M.SUZUKI.

-且Ⅷ汀-

0 1l℃ Rr血那bl AxicxTE; Of Qmtun馳d盟ni(3 (as trial rndl Pq耶al)

'06/1/23: M.gmI.

AO : arw ckend)1e由ysi(al ＼匂riable is reprleSented by herTnitiEn CmtOr A ard血erヽ融valLe is their

ei野1 ValLe ap With ''eigen state fu℃ticn''¢-lap). -　A lap)-aplap). ( eigEn即ticn )

Al : clasi(al(≡rm-(乱rati2d) ntdwli(al system of b打Ⅶ唱琵m L(QJ ,∂tQJ ) is qL月ntized by

Grmical Qmlti2atim打inciple(≡Cq)) cm dwsi(al Ⅵ肝iables as herTnite耶tOr aS roll()帽.

Pj≡∂LJ∂(∂.Q,).- [QJ,Pk] ≡ QJPk-PkQi -ihS,k 1.

lQl.Qk] - lPl,Pk] =0,

F : The町inciple determi帽Clasical field b脚1打e (1 klchl k町entZ (pVari甜te,(2)1(ral i2d b帽1tZ

αe.(1) is for free spirT)r field h抑輩甜1,ard (2) is for qLmhm那Ⅳitaticml l珊m Of unified

field.lTley a陀ulifiedly called "ll.anSf(m IⅧriamce Principle(≡TIP)叩.

Theor甜1 : 〔】鹿erved Ⅶ1ue is exprleSSed as a｡=(aJ A Ea｡).

T2　　: ccmTutable cbserⅥわles hEIS Cm eigEn fLrlCt icn arTl ''gd)leg sim｣1et甜甘1E Cben匂t icn".

pr00f)　0≡ [A,B].- B -F( A ).-　B Faヮ)=F(a｡)lap).

『;If A -H｡, B is MO≡TTnXim∬ cbsen侶ble.

T3 : Eiggl ftrにt i耶tXXXXrES (珊1ete ortly)-rT)rTrEll fLnCt i(那 Set.

Arw fulCtim lcq) (ヨnヒだeXPrSSed its e耶icn f(m拡Icq)=idp･U｡訂ap).

- 1≡(apFap)-他fdq'･up.･米･uM(cq･ lc｡)-他Sdq'･u.｡･米･U,｡S(q'-q)-他Iu｡｡l2.

性mce ( lupq l2) bs ''prd丑bility feEltLre….

､∋■′

T4 : Simulet甜冶1E d6enaticn cn state lap) by rm-ccnTRWle (蛭erⅦble C rでⅣer (an yield LniqLP

p Hdeteministic r苫ults",ht yield statistical rGults( Ekでak血肝I Of G乱Bality in rrrr-MO ctmtim)

r C Icq)-cqlcq). -exmlSimtherd- la,)-fdq･vpqlcq).

0　- 〔bserved ⅦlLe(Tl)-(a,A C lap)=!dq'拍q･V,q･vpqr米cq(cq･ Icq)=!dq･ rv｡ql2C｡.

o Frm axicm AO,eadl Sallt)le (わsEYuticn value m_Et be eigen Value c｡.比刑軌er d芯erVed value(Tl) bs

f averaged value fom with prthbil ity d耶ity卜vM l 2.TherTefore ca6al ity uliqLEjTESS Of r℃什COAJt血le

(血肌aticn is brd(En dcwl arrl is to耶し∬e "statisti(al interpretaticn".

Ff : 5k莞Ckxdel lnccnDleteress th鋤1ヨ11.

;In this経机in cR∬ qLmtun惟加ics,intrWir官印側)ility is ry)t甜1 aXicm,虹lt is a theor7jn.

15 :トbl-Cr肌】table d芯erVaticn is a irre肥rSible r飽Ctim cn initial statela,) into lcq).

The irTe旧Sibility is evident by entrq]y irymir官S =kbSdq･ lv｡q lln(1/lv｡qF )>0.

tf : ¢ = め(p･,X) is assLI旧j to txt a mtLm ei田1 fulCticn. If肥try Particles r岱iticn d器erWticn,then

tt)=Sdx'¢(p-,X') 8(X-X') - 8(X-X') of particle pcSiti(m x'with the prThility dErtSity=l o(p;X') l2

In the reality,小一S is a r琵lCticn by exterrnl injectim of tESt田rticle f(∫ (加emti(那.

EXTt3 : Relidl.Dixmier th鋤でm : SLdl Wiables lPi,Qi]-ih l　打e tI耶forTrEd into tPJ --ih∂/∂XいQJ -xJ〉 by

cfrtain ulit甜Y tr耶fom in gfrer711.

T7F) : Ryivirg Sdvtxdi慨r EqBticn frt珊〔符) :

As for ti肥"t…,its ms t耽) mical cxnjL&te Ⅵ打iable as (Ho≡Fbiltcnian,iba. ≡tilTe deriⅦtiⅥ∋).

dLe tO dintmi(那 Emlysis in 〔持).

馳ー6e X〟= (ict,X. ,X2 ,X｡) arrl pl,-tiE/C,pl ,P2,P｡†ニーi拭くEm甜d exterTd them of托lativity).

f由1Ce E-(C/i)(-iも∂/∂X｡)-(C/i)(-iもa/ic∂t)-ih∂/∂t.lben HD-iba. for any fu℃ticns?.Absolutely rT) !.

thi(札だ【rGSibility is H｡-i拓 for certain fulCtiQI V.That is ihatV=H｡V.

P : Grtainly …theory of relativity is cut of this axicm systemM,h聯r in ulified priI℃ipIES With

TIP,it陀Ⅳ Gm tX: Cl(溝ed?.

TB : thcErtainty They)作m for Chrmi(aHhjは輩Ite Variable 【Pj ,Qj ] - iH :

ThEn We Can Prて)Ve foll〔珊i帽ir印1ity in血idl AP, ,AQJ ZFe Statistical deviatim.

AP, ･AQj ≧届も.

11ヨ: As for ti肥arrl erergy,it is rather (珊1icated to derive.The result is AEIAt=h.

5



令 -Diffracticnねttem FcmirE tb, Si曙Ie Eh:trm蜘1'S血刀ulatim t柚1 Tw) Slits-

After all ,siflgle elEX:trCn Of c耶tant rrmtLm Cml鉦) thr〔叫かtw) sil its simJ1et甜℃0月1y by Hr加(yn

instamt甜帆6 SmCe tr7nS;mrtat icn of elEdrcn" thlて九由1 hidler Or鹿r ⅦC(llTP rdari訊l iLyl r捌二L icm.

A free runi帽el臼旧1tary阿rticle rttvET k fI′既,山t is also a cmeqBIL7e With ⅦcuJTe field r任lCticns.

馳(aLBe乱8ntl∬ VaCnm field is stpnヨ肥1y fi lled with ＼nccLTTe FX)1ari2nticn reactiosn at any血ere.

(tn qLmtun ＼匂CCuTEt field is rx)t Eq)ty h止is filled with Ⅶ(ml肥田Iari2nti(n r飽Cti(m Of甜1泳jrd of

spiry)rl elentntwy 【王rticl〔s pairs in arw s阿Ce tTml arw tim2.丸山rtaCticxt; are (mBed frぐ那e HGT･･.

H｡.ll-gC叫γ〝Aa.∫ G8 0. (nininnl gL碓㌍ intemcticn)

¢tx)=∑,Sdp"( b(p,S) V(p,S)e~px/ih+ a+(p,S) u(p､S)epx/lLI.

¢(X)-∑sSdp"( a(p,S) u(p,S)e~px/ih+ b+(p,S) V(p,S)epx/lh).

:A良L,(X)-∑^5dq"( ca(q,A) ep(q,吊e~qx/lh十ca'(q,A) e,,tq,A)eQX/1

(加equでtly 8 kir° of lst cyder r闇Cti(yB are (brived fr(洲H｡ド.Arw kird of hi如r ordEr岬1tLm field

lでaCtiαts are ti肥Series of each 8 kiryl of fu加1tal r任lCti(r広.馳ially vacoJn P31EWi2nticn (Teaticn

a) aryl ⅦC(1月e Plari2aticn Enihilaticn b) a陀fu加tal.C) is seqLfntial rでaCtim of aト七) as cl(玉ed

ⅦC〔11脈打1ari2nti(那 as 2rd order reactiくれ.Differ飢t r任ICti耶eXist fr･cm that of 【℃rtLぬti(那 theory.

(2如ele旧1tary町ticle rever (抑rul thndl Std ⅦcoJre field withcRJt甜Ⅳ COllisi〔m with阿-ticles of

ⅦccuTe POIEqi2nticns at仰山E3-e !.した仏日y a collisi(ズ1 0f particleねこ甜tS a raCtiα1.

In for肥r interpretati(札fr既nnlir巴elentttary twticle is cmsiderTed withcut乱dl fL加1tal r飽(､t i(港

≡Tel 1 ir唱fact,txtir唱free ruTlir唱Particle in rm-1(ml iZed smce is caEed frⅧ1 hidler order of sLrh耶S

;BEfZmBe En el甜旧1tary rWticle r駅^er (Ⅶl ruナthrtLdl乱dl ＼切CCuTe fiekl withcL]t CO‖ isicn with抑ti｡Ies

…of Ⅵ氷nTTe POIEWiZati耶bei噸SLp帽Tely filled at甜13加Iere !.The rEaCticn is as foil(兆.

(,rl) ElezrtntBuy Fh-ticle's lrEStultZ打田1芯施血如拙Ttdt ion( ≡ Ⅰ防r=dismt irmB fr既ruTlirE)

mm適I VbmJTt: Fblari2atim DiEX)le him FkwtiuB-Frn: FWicle's TLrreli曙馳d泊nisn:

d) diEX)le d凪in rmcticrB Sdm :　　　　　　　　　　　　　　diple mticn

/
e~　te+←一代~〉 (e+←すi te+←一代l tet←→e~i te'←甘〉　〈e+←サ) te+←廿‡毎､一軒〉

__■*ト･一柳榊;く一一一づ紅一一一叫終.一一･一･･･一→王←-→糾=一叫一一1㌢ヰー⇒臣一一●

/ ie+→モ~) (e+.書や~〉 ie+一一一e~〉　fe+一･★甘〉　〈e+-eー〉　fe+-eL) Ie+-e~〉　〈el一一十e~〉　e~ ＼

free 【伽一t icle ditx)1e anihi lation /ノ　　　　　　　　　　　　　　free Prt icle

e) RISr陶旧m diagrzm : (『 : qLmtLm胆汁icle rw旭s cmtirmS trajed,αY,hJt discmtirmE ere).

ttJTel ir芭Sdl田E :

e~

/ー　　　　sLPIで邪ely (ナ仏Ot ic Ⅵ氾n∬e

e~　=free 【冶rticle

l-

(4mluS ym Will s鑑三tbt zm eltwtEuY mrticle vhidl is (甘tainly 〔bt tRirE With 2ert) WluTe SimJ1etm

lly r軌Jerヒe lcml txjiI唱,bJt is IⅧ-1∝al izA being with I加cm irもtEnt服1E SmCe tr甜芯Enrtaicn(-RI双)

thrcL画(ねotic ulCnJTe Plari2nticn field with "definite汀甜【二)rY Of cm･tznt nrJTtntLmH as a pl甜℃

岬ltun惟Ⅳe fLnCtim ¢ -exp(px/ih). め is of (wse甜1 eiBen fLnCticn of mtLm Cbservable dlidl is

α刀¶utable with H｡. In additicn to tell､sLdl RISr is also pssible for　α甘kild of (叫)lex r拙.tic]es

dLe tOヒeirR Of ntrlem dipole fomir唱r闇Ctim with FP gchst in gETeral乱age field theory(althor).

(5RmtLm惟IVe eigen fLnCti(ll tt)tx) of lに6iticn ＼匂riable is a r飽lity.The statistical inte血etaicn of

【xxsiticn ctserⅦticn cn田rticle is dLe tO SLd RISr of阿rticle.トblCe, in°, (-state withα止(わseruticn

cn it)､a pEFticle (王m b twコSlits simJ1et服161y by RIST Which itself is of (wse IⅧ-Observable.

Therefore RIST r常ver cmtrzklict with I(w of L肝1imit of velocity of liかt in (わserⅦble dwsics.

ln additicn to tell elEX:trmはn gO thon由1日Em7 N pi∝es of slitsM

6

s im｣1et服161y.


