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CENTRAL Pb+Pb COLLISION WITH A SINGLE ¢ € PAIR
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COLLECTIVE FLoW AT HADRONISTATION

P(t=R) =vr/2R, (1)



TWO MOPELS OF cC CREATION:
~ crassicac HoneL (cLA):
— DISTINGU(SHABLE LABE.LLED) PARTICLE S

- SPECIAL RELATIVITY
- CHARM-LAREL CONSERVAT(ON

- SAHE-LABEL C AND T APPEAR IN A CONMON SPACE-TIME MPAINT

*® THEIR EVOLVUTIOW 1S KIMUTED BY THE CcOMMON LIGHT ~CONE

~ QFT MonEL (QFT):

— INDISTINGUISHABLE_ (CARTICLES
~ LOCAL CREATION OF DELOCALISED c¢ STATE

— C AND C APPEAR IN SOMEULHAT DIFFERENT
SPACE - TIME POINTS

= THEWR EVILUTION 1S LISITED RBY THE INDIMIDUVAL
LIGHT CONES



THE CLASSICAL. ™MOPEL
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ASSUMING ¢ AND C VELOCITIES AT HADRONISATION
ARE GIVEN ONLY RY £LOW ONE GETS THAT ONLY PAIRS WITH

Ipc-pzl £ 4 ARE ALLOWED

(B(e=R) = r/2R, (1))



THE CLASSICAL. MOPEL




THE QFT MODEL
scALEs FQR THE ¢cc CREA‘TIOM' sz ™M, bPC_;: me :

~ CREATIONS QF THE IWNfMAL cC STATE:
Avl o ﬁ/w\o & 01 fw/c

— DELOCALISATION OF THE INITIAL cC STATE:
AXI = 'ﬂ/mc-c = 0.l &v\n

axt AND OxT LK< NUCLEAR COLLISION SCALES
( ExPANSION TIME X 10 fm/c AND IMTIAL SIZE = lo&w\)



~
THE QFT MADEL IPc-pel < 4
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—® QFT SOMEWHAT SHEARS THE CLASSICAL-MODCL'S
SHARP ROUNDARIES



THE LIMITS FOR THE QFT ALWOWED EVENTS CAN BE USED
TO TEST QFT AT ENERGY DENSITIES >4 GeV/Lw>

OBRSERVING EVENTS IN FORBIDOEN
1 ; REG-(ONS (sQVLD [RDICATE
& PRESENCE OF EFFECTS REYOND
8, 0@2/ NAIVE UNDERSTANDING OF QFT.

7 WE REFEQR TO THESE HNYPITHETICAL
7o EFFECTS AS APPARENT TELEPARTATION
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COMHMEWNT: AQPPARENT TELBPORTATION IN THE CELL MOPEL

~ MARKOV =CHAIN (OITH ¢ CREATION AND ANN\H!LATION
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APPARENT TELEPORTATION 1S POSSIRLE FOR \NDISTINGVISHARLE
PARTICLES AND IMPOSSIRLE FOR LABELLED ONES.
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TOWARDS MORE REALISTIC MopELLING (CLA):
1+40 + HUBBLE-LIKE FLOW + STATISTICAL HADRONISATION
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COMMENST: UNFOLDING. HADROMISTATION SMEARING-

] ASSYNE GAUSS-LIKE (o~=2fm)

ch 1 _ a) 8 S:::rsiment (Gauss + Hadr.) | CDRRELAT‘ON aF c-C
: i {) Experiment unfolded 1 HMR ONI STAT'ON PO'NTS
S I - Fit to Experiment ]
E: 0.8 =$= P 1
[ # 1k D°D’ pairs ]
0.6 1 = POSSIRLE TO GENERALISE

FAarR UN FOLDING. OF QTHER.
\NOEPENDENT FAR ¢ AND €T
STOoCHASTIC PROCESSES.

- INITIAL BRACK-TO -PACK
CORRELATIONS SHOLLD
APPEAR AS ENHANCEMEMT
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TOWARDS MORE REALISTIC MopElLING (CLA):
1430 + BLAST WAVE RADIAL FLOW (SPHERICAL SYMMETRY)

v(F)= F/(_ZR)

FaR ¢ AND C HADRONISING On) A SPHERE WIiTH
RADIVS ¢ = a R, THE MAXIMUM OPENINGC AWNGLE

BETWEEN c AND 'T IN CLA IS
Oppy = T - 08 (1—0/2)

(ForR. € AND T HAPROMISING LN THE SPHERE CENTRE
(a =0), NO LIGHT-CONE LIMITATION |

STUNIES WTHIN 3+ID REALISTIC HYDRO HODELS WNEEDED



IMPORTANCE OF HAVING- AT HOST ONE ¢ AND C
IN  IRSPIVIDUAL COLLISIONS 8

FOR MORE TWAN ONE C C PAIR OF INDISTINGVISHABLE
CHARM QUARKS, Two-quaRK CORRELATIONS DEPEND ON

UNMEASURABLE MULTI-QUARK CORRELATIONS
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CLOMMENT ]

IF APPARENT TELEFCRTATION EXISTS, THERE IS A CHANCE
To HAGE FOLLY UNCORRELATED D AND D IN MOMENTUM

3(Fo, P5)=s(P) 3(P5)

WHICH SEFEMS TO BE EASY TO TEST EXPERIMENTALLY !
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{ Experiment unfolded
- Fit to Experiment

1k DD’ pairs

CEVTRAL PLIPLb AT THE CERN SPS
NACI/SHINE VD ACCEPTANCE

(cc)=0.1 (cc)=0.2 (cc)=05 (cc)=1
1kHz 300 days 150 days 62 days 30 days
10 kHz 30 days 15 days 6 days 3 days
100 kHz 3 days 1 day <1 day <1 day

Npair/Neomp ~ 91% 83% 66% 50%
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