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I, Introduction

Fluid-dynamical models have been proven to be useful means for
describing averaged properties of colliding heavy nuclel at hipgh
energles, Relying on baryon and energy -~ momentum conservation laws
and on loocal equilibrium conoept,they wisuallise the average space
time evolution, The equation of state and the phenomenological trans—
port coefficlents admit a large flexibility of su?h models, However,
the estimate of the free mean path of nucleons point to values
being comparable with the diameter of nuclei. This makes evident that
the one-component hydrodynamical model 1in describing the high-energy
collislons of heavy nuclel suffers from the a priori justification of
its applicabllity, because 1t relies on the assumption of instant
stopping of nuclear fluid elements just when colliding. At relativis-
tic energles the nucleon-nucleon cross sections become foreward
peaked; and at ultrarelativiatic cnergles the longitudlinal growth/?/
becomes important. These effacts will diminlsh the nuolear stopping.

Alrendy the ploncer papers (cf. y ) on application of fluld-
dynamical concepts 1n heavy-lon collislons, include nuclear
transparency via the two-fluld model. In the mean time this
model 1s medifiecd and applled to higher energles 4/. Tt reatn on the
assumption 6f the two distingulshable Interpenctvating nuolear flulds
resembling ta both the nuclel. One partlcular subtle point in Lhe
two=fluid modol 18 tho sticking proconn of Lhe flulds whon they are
decelerated ao thal tholr relntive veloclly beocomen amalTor than the
mean thermnd or Fermi wmoiion veloctly, l.0., they nre nol longor
distingutshabloe. [u rof, ! a procedure has been tntroduond Lo go
over to s one=rltutd model 1n thia situation. Onoe possiblility of avo-
iding such n uwltohln, from one model to another 1a the appliocation
of three-fluid models

Anvthor approach to the posed problem ia to considor the Inter.
penetrating nuolear maltar plogets aq unlquoe ayatom with additional
tnteranal depooe of freedom, whiolh onn be vinundinad as tho relalive
veloclby of tha nuclear dabeompanontse Thia approach rotatoy the use-
fulneve ol The Yhermo<hydeadynamton! dasortptton, Toe, tha nollon of
the nuclear oquat ton ol alale whoso deloomtingd Yon Yo one of Pha
ultImato ool i atady by hlbph conerpy noclow s o baun ool E el one,

Tnaddtron thero Y oa amath Leannition Lo the ona FLoatd madal,
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Pioneer works in thils line have been done in refs./6’7/ where
anisotroplc distribution functions were derived. In refs./B/ two
Fermi distributions have been considered whose centres in the momen-
tum space are separated by the relative momentum of the interpenetra-
ting nuclei.

It 1s the aim of the present work to develop an extended pheno-—
menological thermo-hydrodynamical theory which describes interpenetra-—
ting nuclear matter. The model 1s built up in such a way that at
vanishing relative velocity (l.e. for stopped/sticked nuclel) the
usual one-=fluld thermo-hydrodynamics 1s recovered.

Some preliminary thermodynamical aspects of the present approach
have becn already published in refs. 2 . Here we are golng to present,
in a systematic way, the hydredynamical aspects of our agg87ach. the
first steps of which have been already reported in refs, .

Our paper 1s organized as follows. In sectlon 2 we develop the
extended hydrodynamics fTor interpenetrating matter. In section 3 the
extended thermodynamics for the Boltzmann gas 1s exerclsed. An appli-
cation to colllding nucle’l 1s dlsoussed in section 4, where also nume—
rlcal results arc reported. The dlscussion and summary can be found
in section 5. To allow a clear presentation of our basic ideas we
descrlbe the derlvation of the energy-momentum tensor used 1in the
appendlces, They contaln the genoral decompositlion of the energy—mno-
mentwn Lensor, the apecilfication of the entropy source density and
the Interpretation of certain termsa entering into the energy-—mnomen—
tum tenasor,

4]

2 Extondod hydrodynmunic s

For bullding up o ¢losod not of dynamical equations we pose
an pulding principloens Ltha followtng requlrements:
(1) tho mattor 1o describod an unjque system with one addltional
tntarnnd dogrov of eeodowm Laklog Tnlo account Lhe anlsalropy of Lhe
dlatetbullon Functlion whitah roprononls the rolntlve velosily of Lhe
nubaynlomng
(11) Ltho distetbatton fonetton tn nol repavdod nn oatmple sam
of Maxwolt Boltonann dinteibhat Yonng
(11!) tho two sabaysatomn nee nol slmply dirforont apeolang
(1v) 0 Dot dowgrtiption nppltong
(v) il bding olomentn fopr Lhe dymamten e oxtonndve dupal b en,
tntonntvoen and veoltor Ploldn ol hdghaer Lhan ranle two,

Wi chaypon Fhoso postalnlien by regalebigr thoe ovalalion oquat lous

~

(hu"),-;, = 0O, T—";i=0r (I)

belng the baryon conservation and energy-iomentum conservation, This
form used ensures the smooth transition to the usual one-fluld hydro-—
dynamics. Eqs.(l) imply that we attribute to each fluld element such
densities as baryon density n and energy density e and a four
veloclity wt « According to (11) there 1s no need teo subdivide the
elements into distingulshable subfluids (this would result in the
two—fluid model). Postulate (v) excludes equations of motlon of
higher order tensor characterlstics, such as, e.g. consldered b 7/.
Postulate (111) excludes a simple diffusion approach. Since 1in the
fluld two characteristlc velocities appear, we 1n}roduce besides the
time 1like and normalized four veloclty vector w' , a second space
like vector fleld t i . The latter one defines the parametrisation
of the anisotropy via

3 = n Y ti oty . (2

This denslty 1s taken as new independent thermodynamica}97tate
variabloj the entropy density takes therefore the form

(

s = s(e,n, §).

The point now 1s to apenlfy the struoture ol the encrgy-momentun
tensor and entropy ourrant. In appendlx A wo present the general
decompositlon of Lhe anorgy-nomontum tonasnr. In case of a plane -~
symmetric mollon 1L aimpliften connldarnhly. In appendix B the

In ncoordance with the sacond law
n structure of the tiwoe

entropy seturou danalty tn ntudled.
of thermodynnmlon we have to raquire n cerlnl
of tha aninotropy densily to aennure a aemidefinite

produol ton, The olpanvaluen of tho strens tonnor are

evolutton law
positive ontropy
analysod 1n appendly Cc., tdentifying tha diffaranos of nertaln algon—
veebnrn wilh bthe antsotropy Aonnlly, wo arrelve al nn

as "Ry um
of n yol unnpoalfiiod deoomponilion coaftictanl af tho anergy-momanb

tntarpratntion

B
tensar. Thera somninn one unapaol fiod doaomponllilon goefllolonts By
o Intornstton-.

this aoalfl.

. y or wilh Lhe ona of two
comparing our ane gy -momoen b Lannor W

froe 1ntovponotent ing Hal Lyinann  ganan (olfe nppendix n,

. R . w
clenl, van he Intorproted anomeaslive ol the anymelry effaola, han

conmldaring the Interponetrating wnolenr ourranta noar Lo tha aymmotry
plnne, one mwmn Alnrogard the anymmel vy aqualllolaeut, The evargy Mo

wontum Lennor and the entropy gurrent The road
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Tl:j = eu;u". + (P-&-?S’_,/Se)(g—;j*u;"‘i) (4)
+ 3 S SR 5

s = 5 ' | (5)

2

and the time evolutlon law for the anlsotropy density takes the fom

4 = N + g s, S"‘i £-2 pigi Wi (6

’

7\5,20) €D

where a dot means the comoving derlvative, e.g. ‘i- = 2,14 ‘.

The term N 13 just responsible for the entropy production, It re-
presents the decay of the anlsotropy (1.e. the "mixing" of the fluild
aubsystems, or in other words, the randomising of the particle
momenta).

In the followlng wo exploilt the relaxation time approximation
ror N,

AN=-g T" 1) (8)
where T 13 the characterlstlc tlme for Ll/c decay of the anlsotropy.
Values for T  have been cvnluated tnorefl, 1/

Concerning the propnned strucbure of the enerpy-momentum tensor
some vomarks nre o order, (I) Wo reastriot ournelves here onto Lhe
almplest gonerallslngy tors appropriate for Lhe plane—symmoetelc mo—
Lion, whloh 13 representative e Lhe cenlral apnallnl part In
syminetrie hend—on collbatonn, (ll) Tn an approach Lo asymmetria
collinlonny corlalnly more turma aae Lo be Tneluded (1:['.Appwul1!. ),
Also to Inolude nsyumet ey ofPfects ab Targer Alalance Prom the Symmet -
ry plane one neodt more e, (IH) Anleroacople Toundallon of the
anerpey momentum tensaor T a1l mianeds Maybe  Lhe parmmetelsal Yon
of thoe dialetbot Yoo fanetton. as An rvefna, n/ T bt b do thte,
(lv) Jnee o pencs gt ton does ot tTnelade proadtent terme, tn -
:/\Iul TV o v cor g Yo tandard Y st pab tve aelal by latbo Fladdy
I

doonot npgxead,
oo Exlonded Uhanmadynant

The Bibba Dutom rolallon
J(,)I’ )l vy ol ( /“l’)f(_m'('flr)f-'?"l{ V/’)'O(")

dal'tnon Tor Phe palaont bl ‘.(a'n,?) The dertyed thoermodynam?onld
quant i ten

T'1=s¢) /4=—S.,.IS¢) """‘";/’:e

which are related according to the relation

(10)

p = Ts -e + pn + V3. Qv

The quantity T denotes the temperature, v stands for the conjugate
of the anisotropy density ¢ , ] 1s the chemiocal potential. Egs.
(I0) and (11) combine to eq. (B.5).

New we have to specify the thermodynamical potential S (e,'\.?).
In ref, /9 we presented a reclpe, which goes conform with axlomatilc
thermodynamics, to construct, from a glven potentinl So(e_, n ),the
wanted function S (e,n,q)with s(e,n, $=20) = S. (e, n ).
Other approaches belng based on certain parametrisations of the
distribution functlion are proposed in refs./g/. However, a conclse
thermodynamics 1s stlll missed for such approaches which, on the other
hand, can incorporate momentum—dependent microscopic interaotions.
Therefore, we follow here the line of ref. 9 . To avold too lnvolved
formulae we conslder the aimple case of a Bo].tzrnam§g::. Then the
generalised potentinl s (e,mn,¢) follows from ref. as

S:h{%—lea[e—mn ch(glmw)]—%"q" +K} G

( K rixes the wero poinl of the entropy), while the derlvod
Lhermodynmnleal quanlities follow from cq. (IO) na

e - vy =7 c"\ ;
T - % ; mr I , amn

n

v chir - 1{45

4 - e - h= + 3 -
R RULLEEER PR S
(14)
+ f ( A + '(-, %] ) + K )
. (I'_‘l)

Y. - } A LL\ 1.4

T L € - wnyn (“\ w !

L B (16)
with » ? /'H Y vy m Pa Tho nuelaon mann, Ny oonntruo.
flon, v 1o the halt of the rvelanllve valochly of the nuolear

/"

subeompononda .
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4. Dynamics of anisotropy in plane~symmetric motion

Now we are in the poslitlon to solve the dynamical equations
(1). Here we want to demonstrate how the dynamics of the anlsotropy
and the stopping process proceeds in our approach. To avoid large-—
scale computer calculations we (1) restrict ourselves to the plane-
symmetric motion (i.e. slab geometry) and (i1) also do not solve
the momentum equation 7 /,; k; = o0 consistent with the energy
conservation ‘Tdﬁ; u; = 0 and baryon conservation (n w ) - -
instead we use a given velocity profile and study the evolution of
the anisotropy. The profile we prescribe has the form

3 - 112

€ ¢ ¢ 17)
wos oo v ok (vt e k) @7
in the rhs of the cm system, It determines in each instant of time
t and at cach position x e baryon velocity u (see fig.1).

Notice that, accord-
ing to nu'=ne

+”;“;: s the vanl-
shing of the common
velocity field w
does not mean the
vanlishlng of {he
velocltien

,[ l"“l'l-
\'W of the nuclear aub-

’/

nyatems.

- T We exploit
0 5 X l fm ] 10 comoving aynchro-
Flg.t. The veloolly w (bulny, tho npatlnl
componant of the Tour velocliy) Iy un&'n
of vy . The oountant v (ef. eq.C17)) 1n
ohonen an 0,9,

nlned coordinnton

x(f t) = wG,t)] plxt) (i)

whioh doelflae Lhe trnjeotory of o flaod Clald eloment with YTnlidal

poutiion K(t|{-(}) -T vin X(T't) . The salulton ot s, (e) 1
diuplayed tn g0,

In Lhe prosent coordinnlo ayatem Lho remntnlng dynamlonl

oquatlons Leke the oo

v\ - v Oy ()

€ =-(e+p+qla+5,0s¢31)0}yp, (20)
§ = -g(t-1 + ©/v])Ip, (21)
50 with ©=(3 %¢ +
\\\\ QY) w as expan-—

siony p = Yaeu®

In comparison with
the standard hydro-
dynamics, in eq.
(20) the enthapy 1s
modified., The evolu—
tion of ¢ 1s deter-
mined by the driving
term 9 © (Q<0)
aocounting for the

Iinterpenetration

in bullding up the
anlsotropy, and the
tom § T T poovunting
for tho deony. We

x[iml 10

Fip,?, The traJoclorlen x(Y,#) for the given C
veloolly prafile dlasplayod In flg.l. Nole that tropy vla randominn-—

the Lrajooclorten belong Lo the tolnl buryon Llon 1n blnary oolli-
curranl and not be thnl of o nuolonr subayaton,

asnume hore a rela—

xntion of the anlao-

wlons. The relaxa—
IL1on time han boan
onlerulated In rf\f.l
-3

an v a(n )" and

- : 18)-(21) ar
e 2 f{m an roprosetative value, Holuttonn of Lhe oqo, ( ~(?21) Aare
;11:\plu‘yml tn Flgn, J=5. One obnarvan lTndesd Lhe vxpooled bulldlng up
ol the anlnolropy ¢ and afterwardn 1t deoany. Parallel golng 1n
the hatl of the relaflve veloolly of Vhe nuelanr nubsyntema ¥ .
Tn Lhe plyan example with v = 007 (oorronponding to mluh“;' lov A )
one Fiadan typleally times of 1O fm/o np 1o Lhoe vandnhing of Lhe
antnol ropy boing Tndlonbive Tor Hlopplog, 1., v - O
(of. Prpa ). Qutte surpeiaing ta the frl Lhit the yelntlve veloolty

"
remadnn no much helow thoe Tnaomiapy velootly Voo "in 1n A conasquencn
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The Lime evolution of the anlsotropy §  (dashed 1ines)

and the half of Lhe relatlive veloctty of the interpenetrating

nuelet v (full 1ines)for the comoving fluld elements wiLh

initial postiion

Y = 2 and 6 fm,
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Flg.4. The time evolution of the baryon density » (full 1ines)
and the temperature T (dashed lines) 1n the comoving fluid
eloments belng 1nitlally at f =2 and 6 fm,

Having solved the dynamlecal problem, one c¢an reconsatruct Lhe motion
of tho nuclear subsystems, Due to our syumetry agnumption, n TN,
holdu; the velocltien of the subaystems in the coordinate aystom,
whero the total ll)ru-yon current vanishes, are, by definttion

_4 .
tv (4 rvt)

« Tranaforming Into the centre of mius nystoem,

whora the veloolty profila u(x,t) 1s ¢lven, we pet for tho velooltles
of Lthe subaystoma

-_— - e
_ u ¥ v ( A fVL) (,,,,)
4 - - - ot
RS .. Ly- M '
1 + U v(i1evt)
= L)-ﬂl
whore G e u (4eu « Bolving amtmtlar vquat lans an oq. (18),
Var o= e, nne gots the traJeolorlon wer ( .t )

of the subsystemse Tt ann e aeon, howovaer, from . thaty, oven
Foroeather Liuega valuen of tlue , the prafllben aoee oy Prom botng
apaae dndepemlonte Phoretore, the nayiol vy term 1y nol Tanpger

nept Lyt hite to obtnla norentdat e apaae e ploture of the aolllinalan
proceds, Thue wo do nol tntend to roooned ruet e trajJootorles of the

e one subry nlome,

oo N gy

T bhe perannt papor wn doevelop an nppronch Lo n o ralattvialig
phenomenotopdently ot endad hydrodymton whioh Ta alied Lo danordha

the Tatoerponetinl Yon of nnalat, Iy Thia wiy wo hinvo ropard la the
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(at 1least partial) transparency of nuclel which stems from the
finite mean free path of nucleons which 1s not negligible in compari-
son with the nuclear diameter.

The matter is regarded as unique thermodynamical system with
additional internal degree of freedom. The latter one takes 1nto
account the relative veloclty of the interpenetrating subsystems.

The stopping process proceeds smoothly vila the gradual decrease of
the relative velocity. In a microscople approach this relative
veloclty can be ascribed to the anisotropy of the distribution funct-—
ions; the corresponding relaxation time for its decay is then
accessible, e.g. 1n exploiting the Boltzmann equation,

‘ The main point 1s the structure of the energy-momentum tensor.
The general structure of it is presented. In our first explorative
study wc have neglected asymmetry terms, A gimplificd numerical
11lustration example shows that for a realistic description of
gaymmotric head-on collislons the asymmetry term must be included to
obtain a satisfying pleiture of the space time evolutlon. Relying

on previous estimates of the relaxatlon time, we find typlcal time
soales of 10 fm/o for the stopplng of interpenclrating nuolear
matter strenms. Thus only heavy nucletl have a gnod chanoe to be
stopped and to approach to local cquilibrvium during {their gollinton

pProoond,.
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The quantities b  and o'
vectors, The projector

are yet unspecified expansion

h;" = 3,;; + Etlu:u" +f:t‘; - (u‘i.)(u;ti-rt"u‘.)]
'(t]'-l- (‘-‘LEL)L)—i (A-Q)

ij s c . .
fulfills as usual k" kje = h'e and k'u; = R Y =0,
The entropy current is accordlngly decamposed

: i : AP
S‘. s i mf‘ +Bb + ol ot | (

To identify the many terms 1n cq. (&.1) we firstly notice that the
energy conservation T i',»,' u; = 0 leads to the balance equatilon
in the form (ew’);; = source terms, l.e.

leu); = (Btiaeat +ciiu; ),

(a.4)

Cw (PEH eB L At
+ b;t‘. + '-4;olj + f'-Bi + C.'-l-& lt‘lq),

e = al 3 o *l .
Wilhout mlcroscoplc support and/or scrlous aitmplificatlons the
further interprelatlon of terms in cq.(A.l) in not poasible.
Therelore, we apecinl lue Lo the onsoe of alab goeomelry often used an
Pirat prdar approximation for head—on oollialonn, Thia twpl ten
(l) b‘ - ol;- o alnee there are no peadlents or Tows Into Lha
porpondtcular directions Gy ¢ w0 dua Lo Lhe Tasblropy .11I|' ;u-r'—"
pendloular drection. Tnonla it Tonn we chinose Lthe parttculare Dpnage

of Lhe yol unapecttiod vector LI PRI Y way Lhal t, - o

Appendtx Bt The onlropy ouroe topatty

T™he neoond Law o thormodymanlon rogqulprea

) )
L SRR A ¢ (n,

Baptot Lo oqae (A Vowith (A, CALR) vl the haryon conner et Toa
(V) nnd the Fopm ol the ontropy donilty ag. (‘), wo Find

S i + ( « S € " Le \" ) ".‘('-'r;” vw“)

+ti;i(a + 52?’) + Ui tf‘ti Se (kt—l—j;.)

- wiy wi ¢t seR 2 0 (B.2)

To ensure a semidefinite positive entropy production we require for
AT 7
the time evolution of the anlsotropy density 3 = nt t=(t ¢:) /,

9= A+ v (T, +T“-'J,i“‘j)*i « & u;

Lt (B,3)
¢

4 4
where we use T=5s.”" as shorthand notation (in standard thermodyna—
mics T is the temperature), (It is worth to notice that the introduc-
tion of a time evolution law for the anisotropy parameter t

instead of the anlsotropy density % » would result in sllghtly
d1fferent formulae). Due to the Independence of the differently
contracted vectors in eq. (B.2) this cquation 15 fulfilled 1if

A >
S? > O’
B n 2 (B.4)
;9 = S e ()‘ — h t ) /-('r s
™ = - Se ﬁ ] - .'\, » / e ,
k = P+ lf S’ / Se )
where Lhe Lhermodynaml e presauro obuyn
< . (U,'))
P G e € T’ ? ‘-’ /‘\ = O
Appandic €, The ooty ey ant 9
Constder The slresa tanaor
. . : e,
[ - ,-(-) TR D B Yo Ve ‘o "J. .0
Liopenernd 1L poaaesaea foaur clponvoctor s whteh arve orthoponnt . Twae

of Lheu aro

(1) wlilh olpenvalue o
Gio) ' win

' !
aelpenvalue iy e ¢ LI LN
T'hs rom it ovpranveoatorg e hobh ovthoponal ta oo ¢ ,
therelore the olpnvaluen e dagonorale with the galoe r

. Now
wo Tty tha antnog vopy donsily g with The (U Taronan of he
vlpanvaluen woy radponding Yo o olponveat oy I fj Yl roat Yon il o e
dlreal Yony oo,
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g = Fsys.t c.2)

thus having arrived at an interpretation of 5 . The energy-momentum
tensor now reads

T 4 Eu:u". + (p+ %5 /Se ) (3"1‘_‘_ u"u'i) (c.3
+vs,s¢‘z(u"t'.+t"ui) ..gt"‘t"t‘
aﬂd the entropy current 1is
. . - e 0.4)
s' = Su' — v sg S Tt . ¢

Appendix D, The coefficlent P

To interpret the coefficient B (and also o and v ) let us
consider two non-interacting interpenetrating Boltzmann gases. Then
the first and second momenta of the distribution function define the
baryon curront and energy-momentum tensor as

: - . .
nToE nul e o, u,t e oy, w, (p.1)

iy N " < , N a
T e wu u W, gy “l‘*‘(P»‘-rPL)?l, (D.?)

where W= €+ p, and the Indices 1,2 bolong to tho two components,
Eq. (D,1) relates the veloolttes vin

(n,4)

12 (v.4)

1 .
n (“. A Ve My, H.'cn.l)

Now we tntroduca tha veotor fleld t'
' - - (b, =)
{ . o ( [ oy, o )
whore
(n,6)

”n, - h‘l H,'lq,,

LY
[ {

N h\‘ln"nnl‘

‘
anguran the Punupgo™ o b = 0 Tha langth of 7 1a paramolrl-

wad by 47 whloh donns not coneern us, Bubalttuting " hy e

i
and b we arrlve at

-2 A —_
ol (t*w, + Wy ) - bk

]
v
by

A
_ -1 A :
= —wnw M- ['CV';_Wq-l-h,'W,_])

“ DI
= N‘zi'lfnl_zw ®.7)

2 L t-2
4 + N, l«/z_]‘*"- )

= ™
)

&

= Pa + Pr , N=V\,_—-H.‘"L:.

In the symmetric case, w, = n., W, = wqi, Pa = Po ,
we have T = - 1  and accordingly B = O , This shows that the
coefficient _ﬁ_ is a measure of the asymmetry effects. For the
central part in symmetric collisions, P =v = a = O 1s therefore
a suitable approximation. In this approxlmation we also arrive at an
interpretation of the vector t1 as difference of the four veloci-—

ties (up to a normalisation factor, ef. eq. (D.5)).
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Kamndep 6. wu ap. E2-38-588
06oGuwerHan FMPOAMHEMHKA B3aHMONPOHHKAWMK NOTOKOB
ABEDHOA MaTepun

MpeacrasneHo GeHoMEHoNoOr mueckoe obobweHne pPeNATUBMCTCKON TepMorMapoauHa =
MAUECKON MOAEHH, YUNTHBIOWEE BIAUMHOE NPOHWKHOBEHME AAGD W, TeM CaMM, KO~
HeuHoC Ty Cpeprero ceoboproro npobera nywnowoe. Topmosnam cnocobHocTe Aaep
fpK MX  BHCOKOIHEPreTUUECKOM CTOMKHOBEHHMU MNPOABAETCA KAK HenpepoliHbi npo-
yecc, dnementu obbeMa, coaQepHawMe AQEPHOR BEWECTBO M3 0beMx BIAUMONDPOHMKAK-
WHMX NCACMCTEM, DACCMATPHBANTCA KAK €AWHAA MATEPMA C ACNONHWMTENLHONW BHYTPEeH-
Hel crenensn cBOBOAN, XapPaKTEPHU3YyeMon OTHOCHTENLHOR CHOPOCTHI NOACHMCTEM MM
AHN30TRONKMEeN QYHKUMK PacNpegeneHra. QnHamMuka 3TOi A0NOAHMTEeNsHOM CTeneHn
cBobojm yuTecHA COOTBETCTBYOWHM 00pa3om. MOKA3aHO, Kak HENpPEepwBHWW XapaKkTep
TopHO LK NOCOBHOC TN Agep MNPORBMAAETCA B AaHHOM NOAXOA4AEe.

PaboTa swnonvena 8 NaBopaTopnn TeopeTudecKon mamkn OUAN.

{IpenpunTt O6beAMHEHHOrO HHCTHTYTA ANIEPHLIX HCCTenoBaHKA, [JyGna 1938

Kimpfer B. ct al. £2-88 448 W
Extended Theomobydtodynamics ol Interponetoat Tag
Nuc Tear Hat e

Avelativiatbe plenomenalogical Ty estended thermohydrodynamical meded
poopersented o whibeh abbows o the mntaal Interpeoctiation ol nuclel, thus
taking into accaunt the Chndteness ol 1he o beon mean toee path, The stop
Py of e Ted darbng the by Blgh energy colTision protess appears as qradual
proveue Chubd elements wlth twn dnterpenetlrating subsystems are treated
e un e mat ter withe an add b tiona) dntecnal degree af foeedom, hedng the
repreaentative ol the aelative velocity ol the subsystems or the anivotiopy
b the dbstr that Lo tunc tdon Vhe dbpvams s < od thas i ional degree ot ree
dom noproper by b baded - We demons g ate how the canooth stopplog of led
s des cdhedd T the present approach
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