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o We vat b study

4) ¢ fate d the Topological susceptibitily
b) the conomitancy of all transitions:

® We shall simulate SU@) 1o avoid the “Sl}ﬂ"Pﬂ;b&Mu.
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® The ‘MT e( QCD at I‘Hj}l T and .ﬁS opens the
Scenanio o new~ stafes of mattey.

& T/w( are characterieed 1’7 several symmetriey and order
pasameters :

‘ <7'ZT¢> ngmés b(mkc‘nﬁ ef. chiral stmdry in
mass less thwr].

‘ geﬁfakotr loolo (or WI'/Jon‘&‘ne) L‘ndc‘a'bo the Confnemcn)(—
o’cwnﬂ‘.mmenl‘ transition in pare ?Mjc, 'H).ccvy.

‘ &vzmﬁ obsef\/d)(&) [&k@ w&‘c& .fu.er‘él’ L:Z Tor er
the 'topoeoz;aL susceptibilify ) can be wed fo detect
an e/(ec‘fiu restoration of the Uy (1) symmetry.

‘ < ¢TC 'f> condensates L‘(;”er: cobor rupe,rconc&/cﬁvfﬁz.
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O Nob all condlusions derived from SU(2) are ::‘nmci«wi-ér
app&'mbfe o SLB).

A survey d{_ anablogio A &‘&mw an ke -ﬁmv.l n

Ha&, korl', lombarde Mo rvison hcp—- 990203Y

keaut, Stephancy, Toublan, Verbaarschol, Zhitnitsky
hep-ph /000 117/

The main issves ase:

@ I S0(2) baryos and messns belong to fhe same
mflmnhh'm due o the equivalence between 2 and 2

@ In V) a <Y¥) condenmfe can be colour-blind
and a supecfluid phase can appear.
In SU(3) such a condenmafe cames colour and the
comespen du‘vj phase  becomes mfumduch'na , much a if

ha.mu in the BCS-model.
L Gﬂlﬂl cbservabley *eep similariliey among Su2) and
SU@3). Therefore instanthn phocics (and Topelogy ) are

_v“.’ .t.‘milar en boﬁl le:e.r.
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® T is well-known that X undergoes an abrupt
drbp at the critial temPemfare,

I+ "KJ Jmn Slloum ib;e fhn. /vr

b [P SUD oyl ti0a1
D Giacemel QCD Nr= U, 2 hep-lut/ 060 Y020

O—fa see 'ﬁ?wt

@ Transitions are concomifant ( Ro/yakov; <¢V2 P 4 )

W@ MmiKe We a{. éu/o gmﬂnmﬂ rz,wuenﬁdfou ﬁf—ﬁle
concomifancy of transifyons:

X

‘ j-'[Q wrsws 7 (9" a ,mrameﬁr /3 relafed o 7/

el
4 5; vs &  where

0= O- 0"'"‘1. elor] /
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X(T)/x(1=0)
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O OQCD 4 flavours
B OCD 2 flavours
A 5U(3) quenched
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. let ws  describe the work Jdone in the auc{
Su(2) w\quml at fn-’h. /(3an 7

‘ 8 [hvous o( qugﬁemi quar ks (H\[hr.’cl Mole wlar

A Ve measured
& %eyakur locp
¢ ¥ unquenched
* f3 &
o 0O
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O o measure HIL topoeoay B A

[ Pra greup: D Ovacome |
D'Elia
et all.

‘ 'f#’ l’n'lhduci‘v? QL(X) swch thet

P 31 a a
&0 a—»0 . 321:65"”' f';—vool-;,d_oo

A 2 Cuadite the Tobd Topelogcal charge en the latbice

O The poblem nowis tat A, is relatd o the physiced
vde | i a cmplicated mamer :

B.A.

Y —2 ini, D Giacomo

A =4 ZA+M Pae g, Vioms,
Nod. Phys. B329 663

Phys. Lett. 8212 20¢

Phys. Lett- B2¢8 24(



@

@ There are defonifions o QL which yield
Z=1, M=0 Mo

erger
hep-lat/a707022
er

hep- lat /9802011

Giusti, Ressi, Testn
hep-lat/o4 02027

@ W hwe wed

z4
> x
Q i) = - 1’——2 Z_ gvye Te {D;V )Urf (x)}
L 2T gyfe=2

Di Vecchia, ﬁiﬁa‘q RO“:‘, Venezsano
Nocl. Phys. Bf92 392
Phy. Loth. Blog 323

X+ ¢V

A

x+5
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U_VCK) = UJ(""T’)
in such a way thal:

X5V >, XtV

(]& = 1 Y
-4V <——@
X—§ X

B This defuition i jactiobacty symmefric . This fact
reduces the statistiad nocse.-

A A fucther ceducbon  moie is cbtrined by using
sweared LUnks
chr. istou, Di Giacoms, —Paha.ﬁoppuio;

/ Vican, heP-[A{:/Q510023
—P— - <G q

‘ Small  statistial ( of crmcfum) noise implig M lower
and Z cdoer Yo 1, thus leadig to 4 clearer signal
foc X.
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o Macfuaﬂy onl«( wed M Lcca.u.:e both Z and M
cannot depend on pg -

/

Notice that EHhis® ratio s {'az fom Z and 2*
o> See 3 F‘as

. ‘leon Sa'htmﬁon ini Gates at “/‘a ~ 0.%4 and becomes
complite abt My~ 42

We have chedied that ot the same satundion fg , alio
Pg becomes 1 tr 0 beomes that of quenched, Rlycioor

vamshes in ...
icher again el
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@ NUMERICS

& 2, = 01756)

4 As.ﬂmilg T, ~ 100-200 Mel/

oﬂmywhmh"’}.ﬁ

o Hewy quis make Tc f

o e (qmdml) ~ 250 MeV
T (rea QD) ~ 170 MeV

we have calanbated B (f=e) = 1594(¢)
o= Ses 77_50&

A Fon To we obtuin A(/,;):GJ:.T_

‘ From Fc/ ‘(’G) we obfuin d(f‘:('s) L7 Wirg the
2-lop bela M'on

. i )
nea)= €7 (] (o)

A 2(p-(s)= 0.6 (-.;4)(%??) f

pe T
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1.50

0.134

0.103

0.072

0.042
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® The requiremest of T T. and fhe small latbce
Size rn‘ceclul a coarse Lathice.

o .
Moz BY (irz)(itr)(tlx) MeV/

Al Be T

T =5t (24)(£1?) MV

f'o,c/T, = 0,043 (13)(12)

/

Y r..c fe
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FINAL ReMARKsS & OUTLooK

@ 1t is thoght that the su?erf(m}l phase stlll confines.
Hence we consider thal we have vaced ~ Uike thy p?

T A

S

% /( clrepr muow v it ‘U\Ppenr at -ﬁm'fc. T trapsitions.

® Al transitions look concomitant.
® Fermion saturation Aunders simubation at very hfjl\ A

® Reliable resulls as nfw /{/ SF¥> and P and their cocincidence.
Also reliable the vabues o pe, T, .- (/IC (T=0) = mn/s ).
However i would be desirable -

A to work on lasger votumes and Lver Latbicey,

‘ to have less and [t'ﬂ“'er quar ks
A o apltore lower T in order o cros the supecfluid phose.



