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Rehadronisation
Models

o #1-#8: (Gluon Fragmentation;
Final Hadronic Masses; Final
State Compressibility) 0: No,
1: Yes with Weight 1 as
Binary +1

« #9: No Quark Phase At All
« #10: Sequential Fission

o #11: As #7 but with Maximal
Possible Gluon Fragmentation
(weight 1.36)
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Figure is direct
calculation. For the
upper 4 points a
logarithmic fit Is
excellent, expected as
ultrarelativistic:
S/N=47.019+2.168*In(E
cm/A, GeV)x0.14. See
Table.



Rehadronisation, XI/N
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Rehadronisation, XI/N,
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Successes/fallures at

SPS/RHIC

Model | 158 GeV | 200 GeV | 130 GeV | 200 GeV

SPS Sl RHIC | RHIC
[ &2 103% 10759 10012 00503
&4 | 13260 12819 10009 100306
5&6 10120 10141 10005 | 0.0330
T&8 10160 10283 10005 |0.0308
0 0020 10028 10072 {00950
10 0084 {0176 | 0.054 | 01288




Notes

* These are ¥> mean
deviations for measured
ratios. It seems that until
SPS energies #9 Is the
best: for RHIC #7 1s the
best, #5 IS close second,
but simple averaging
does not help.



Checks for SPS/RHIC
energies; ratios used

| Energy/mucl. | Ratio | Experiment | Reference | Measurement | Model 9 |
158 GeV SPS | 2°/4 WAG7 2 0142002 [014£013
24 WAQ? N 0264005 | 0194013
g WAOT o 019£004 [027£0.13
[Ed WAQ7 o 030£000 | 0354013
A/ WAOT, NAYO o 0.145£0024 | 038+0.13
BB WAQ7 1 027£005 | 0494013
] WAO7 ] 0424012 0664013
(E7+27)/(A+4) | NAL 21 013£003 [016£0.13
Afp NAL 35 L0506 | 1124013
K~ /K* NA49 3 050£005 0774013
200 CeV SPS | Afp NA3S 0 080£025 | 1124014
g /A WASS [19] 0192001 | 01540.4
£/l WA [19,26] |020£002 | 0194014
(0+0)/(2-+2-) | NA%S 2 080£04 [ 0284014
AA NA3S 33 0.18£006 | 0384014
| | | | | [Model 7|
130 GeV RHIC' | p/p STAR (28], [20] | 0.64£005 | 0.59+0.06
(0 STAR [30] L00£02 | 100006
A/ STAR 28], [20] [077£005 | 0654006
HER STAR 28], [20] [081£005 | 0784006
7 [rt PHOBOS 2 0954006 | 102£006
K= [K* STAR ] 090£005 | 0824006
200 GeV RHIC | 7/p PHOBOS, PHENIX | 0], BI] | OSI£001 | 00%0.10
STAR, BRAHMS
K /K* PHOBOS, PHENIX | [30], B | 095 £001 | 08240.10
BRAHMS
T PHOBOS B L0002 [102£016
K jr STAR, BRAHMS | [3 015£002 [ 0614016
g BRAHMS [30] 0.08+001 | 0.1640.16
(K STAR, BRAHMS | [30] 1872034 [ 381£0.16)




Model predictions, u & d
are not yet distinguished

Particle | Model 5 | Model 7 | Model 9 | Model 11 | Model 7 Mass

(with S/N=T5) | (MeV)
N 52870 [ 47595 [ 38000 [58518 | B12.60 030
N 32650 | 30158 [ 15270 | 36580 | 35083 030
Y 61063 | 71138 | 26125 | 65850 | 80115 1174
Y 1201 | 479.61 | 11376 | 46167 | 55746 1174
z 7000 3840 [5065 2679 |44l 1318
z 6400 | 3098 | 3214 | 233 |3 1318
() 1979 (101 803 |03 L17 1672
1] 1979 | 1.01 553 1035 117 1672
T 375523 | 3686.70 | 1775.05 | 410440 | 4212.90 138
K 1285.38 | 1388.59 | 065.63 | 1273.83 | 1570.55 196
K 105750 | 114180 | 757.30 | 1068.06 | 131953 196
] 16280 | 125.60 [ 35820 |9623 | 144.64 54




Model deviations from
conservations + efficiency
of transferring the kinetic

energy

Total N° | Tnitial | Model 5 | Model 7 | Model 0 | Model 11| | Model | Eyot/414 [GeV] | Miot/414 [GeV] | Byyangy 414 [GeV]

Putile |- | 83250 | 838270 | 57844 | 863347 2160 13 Lo

Buyon | 41 | 4510 | 413.65 | 4390 | 4208 2160 o1 1.6

:
il

Strangeness |0 | 002 000 | 168 | -0d 7 2760 9.80 13.72
S-) ded
I

| 2760 9.78 13.86

#7 1s quite good for conservation; efficiency is 0.5 %.



Quark charges/spins
considered

e Total starting quarks:
u=578, d=664, s=0,

« Antiquarks 0. Final state
masses & gluon
fragmentation are u/d
symmetric. Models:
random u/d selection
from common pool.



Taking charge Into
consideration; results

Particle | Model 5 | Model 7 | Model 9 | Model 11 | Model 7 Model 7
(with S/N=T3) | (200 GeV RHIC)
P 20153 | 23541 | 190.87 | 280.62 | 25385 221.30
1 163.25 | 150,79 | 7635 | 18290 | 17542 131,99
I 2726 | 240,54 | 19832 | 20556 | 258.76 226,66
n 163.25 | 160.79 | 7635 | 18290 | 17542 131,99
ut 7468 | 87.01 3142 | 80.65 98.23 8.4
IF 51.61 59.95 1422 | 57.71 (9,68 52.52
I 15264 | 177.82 | 65.29 164.61 20027 160.69
5 103.23 | 119.90 | 28.4 115.42 139.37 105.04
b 7799 19085 3392 | 8.9 102,07 §2.29
- 5161|5995 |42 [5T71 | 60.68 )
| 45795 | 533,61 | 19591 | 49386 | 600.84 482,12
A 30068 | 359.71 | 8532 | 34625 | 418.10 315,13
Bk 3912 1 19.04 202 1326 2184 16,90
£ 3200 | 1549 1607 | 1116 17.97 13,60
&= 3097 | 1945 3040 | 134 2.26 17.30
O 3200 | 1549 16.07 | 1116 1797 13.60
r 19.79 1.01 8,03 (.35 117 (.89
(- 19.79 ] 1.01 5.53 (.35 117 0.89
mt 92862 | 91172 | 435.26 | 101569 | 1043.13 811.42
T 1877.62 | 1843.35 | 887.53 | 2062.50 | 2106.45 1642.49
T 94899 | 931,63 | 452.26 | 1036.51 | 1063.32 83107
Kt 635.72 | 686,80 | 473,57 | 63045 | T82.21 613.97
K- 5875 | 570,90 | 378.65 | 534.03 | 659.77 503.06
[\'g 7921 | 636,35 | 435,36 | 58870 | T28.5 565.94
[\'g 0921 | 636,35 | 435.36 | 58870 | T28.5 565,94
0 162.89 | 125.6 30821 | 86.23 144.64 111.06




Various mispredictions
and a 2.76 TeV/A
preliminary

Experiment Ratio A T Deviation/a | Error integral

158 GeV SPS | A/A .23 0.13 185 0.06

158 GeV SPS | =-/27 0.2 0.4 157 0.12

LSGHES 160 G [ I . Experiment | Ratio | A | o | Deviation/o

158 GeVSPS | K/KT 018 014 128 02 _ i

MV | 17 m |om (1 |on 200 GeV RHIC | K= /7= | -0.11 | 0.16 | 0.69

200GV S | (41 +2) [ 0m 042 12 02 e e . =

W0 GeVSPS | 4/ 020 00 13 018 200 GeV RHIC 1’//7T 0.09 | 0.16 | 0.57

130 GeV RHIC | A/4 0.12 0.8 L0 013

200 GeV RHIC | p/p 0.24 0.16 150 0.13

200 GeV RHIC | K~ /r™ .46 0.16 288 0.004

Year-1987 Model 5 Model 7 | Model 9 | Model 11 Model 7

Note | 14.5 GeV fixed t. | fragmentation | favourite | hadronic | enh.fragmentation | S/N=T5
ISR 0,685 075 | 1088 | 0621 0.730
K~/r | «0 0.557 0613 0.837 0.515 0620

Ratio | 0.2 TeV, Model 7 | 2.76 TeV, prelimimmary | 5.52 TeV, Model 7

measurement

K*/p| 28034 3. 204049

Zp (007810013 | 0.12 0.083 £ 0.014

Qfp | 0.004£00007 | 0.02 0.004 £ 0,0007




For RHIC energies pions are
overabundant; probable reason
hadronosation into
resonances. It seems that it
was cca. 50 % for 200 GeV.
For 2.76 TeV Qyield is
geometric mean of #7 & #5.
Otherwise...

PROBLEMS



