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Introduction
N-N Collisions and Lund MC FRITIOF

Au + Au, 200AGeV
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Nuclear Emulsion

WHAT IS Emulsion ?

Usually equal parts by volume of silver halide
crystals which are about 0.34+0.05 microns in
size (Ilford G5, C2 for ex.)

embedded in an organic matrix material, com-
posed mostly of gelatin with water, glycerol
etc. added to form a gel (density approx. 1.29

agm/ml at 58% R.H.)

Gelatin, hydrolyzed from calf or pig hides, not
only determines the mechanical properties of
the emulsions, plays a strong part in the in
the photochemical process as it is amphoteric,
permits penetration of solutions, is insoluble
in alcohol etc.
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Figure 4: EMU-01 experimental set-up

Figure 5: The measuring device at Marburg
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2 Types of Emulsion detectors
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Figure 2: Standard emulsion chamber (vertically exposed)

150-Beam

Figure 3: Emulsion-stacks (longitudinally exposed)
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Nuclear Emulsion Chamber (in EMU 01 Collaboration)

Chamber Design
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Analogue Pictures |

Ch.21-P1.2 (50x) |
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L

Ch.21-PL.1 (5%)
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Figure 8: The straight line P;; V" intersects interface 1/, at point Sy

Figure 10: Single track reconstruction by the {ube method
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Kinematic variables Pseudorapidity vs Rapidity

p, (Gev/c)

Figure 32: Values of transverse and longitudinal momenta for pions for selected

values of rapidity ¥ and pscudorapidity n [FRILE76].
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Figure 33: The measured angular region: 5 > 1.3 (i.e. 0 < 30°):
7 = —Inian % [GANSTS]

One classical method - Multiplicity in N-N collisions at SPS/CERN / J.T.Rhee



2007° HIM@Korea-University

33

I’ltbdo @a*xdili a‘t‘n!flj hisk -
Ol‘ -+ Eoma,
’ - | ResEriln iy ‘M
= TR
7—#- Egpt. € avenl”

Mavbuvy
L events

Avcvian DisTRIBUT o0
OF THE JYARS JHoww
w Fie, la

One classical method - Multiplicity in N-N collisions at SPS/CERN / J.T.Rhee



2007° HIM@Korea-University

Pnuclo.- TM' Uz dcnﬂb] Aighi beJion,

6/, Wgheet Mltiplicely evemts sl L ourta Gants

- H;j)\ Jebt

One classical method - Multiplicity in N-N collisions at SPS/CERN / J.T.Rhee



2007' HIM@Korea-University

%/ = //0)0;}_ ==

/.WWIMMVN/( {7 MY, ﬂ

One classical method - Multiplicity in N-N collisions at SPS/CERN / J.T.Rhee




2007' HIM@Korea-University

Entropy and Relative entropy

4 Relative entropy

4.1 Introduction of R and H

Simak, Sumbera and Zborovsky[SIMAS89] have investigated the data of experimental
multiplicity distributions in hadron-hadron collisions using an information entropy

defined as

k r
Si=— ZP(n.) InP(n) ; P(n)= %:—‘ (4.1)

n=1

where N, = multiplicity of charged particles, with the usual normalizaiion

* k
Z Pn)=1 and N = Z Ny

n=1 n=1

They suggested a variable,

YEMS _ 1y Vs — 2mp

mazx nl:‘-
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Table 2: Data base for mesured and simulated data( all min. biased data sets,

except S + AU, see the footnotes)

Projectile | Target Energy/AGeV FRITIOF

Oxygen | Emulsion 14.6 ¢ 1000
Oxygen | Emulsion 60 700
Oxygen | Emulsion 200 500
Sulphur | Emulsion 200 235
Sulphur | Gold 200 1882
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Figure 16: Projectile masse dependency of relative entropy

Figure 15: Relativ entropy in full phase space for %0 4 Em
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Figure 17: Relative entropy for *0 4 Em at 14.6, 60 and 200 AGeV
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Long range correlation

Forward-pseudorapidity window
Backward-pseudorapidity window
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Figure 21: Pseudorapidity windows for F, I regions: a) without gap, b) with gap.

Figure 25: The windows and gap
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Entropy without Rapidity Gaps
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Figure 22: I, for '®0 4 Em at 60 and 200 AGeV no gap
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Figure 22: I, for ®0 4 Em at 60 and 200 AGeV no gap
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Figure 24: I, for 325 + Au at 200 AGeV no gap

n.-cut in SAU200

| nocut | 2(EXP) | (FRIT) | I(EXP)/I:(FRIT) |
250 |[0.855+0.034 | 0.751 £0.022 | 1.14 +£0.03
350 || 0.803 +0.026 | 0.726 +0.019 | 1.11 + 0.02

100 || 0.818+0.035 | 0.727 £6.022 | 112 £+0.07
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Entropy with Rapidity Gaps

Table 3: # pseudorapidity windows and gaps

| Energy(AGev) [ 146 60 200
# windows 6 8 10
Gapmaz 2:0:1 2.8/ 1 3:6
o =n=AB _ pCMS 11911 2.61 3.13

200 AGeV
o “Q+Em
o 32S+Em
- ——- FRITIOF {®0+Em)
FRITIOF (*25+Em)

1 1 1 1 1

2 4 6 8 10
scaled gapsize G/Anzn

{G=n.24an (A4=0.2))

Figure 27: 1, for '°0 and *2S + Fm at 200 AGeV with gaps

|
L ]‘
|

o

o 325,Ay 200 AGeV 9

|
—— FRITIOF {325+ Au) B I
1 | ! 1 | Ll
2 4 6 8 ! = 2 4
scaled gapsize G/AMzn scaled gapsize G/Anzn
(G=n-2An (An=0.2)) (G=n- 247 (49=0.2))

Figure 28: I, for **5 4+ Aw at 200 AGeV with gaps Figure 26: I, for 0 4 Em at 14.6, 60 and 200 AGeV with gaps
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Figure 30: typical R-values in two regions (CR and FR). Figure 31: typical I,-values in two regions (CR and FR).
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Relative entropy analysis

*Both in full phase space and in different symmetric pseudorapidity
windows

with the scaled window size and tends to saturate
-Compare to Oxygen and Sulpher induced unbiased interactions with
emulsion, is found in

Long-range correlations

: with the size of the scaled windows
and shows clearly energy dependence.
with the gap size between the forward
and backward pseudorapidity windows.
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Und wieder ist ein Tag vollbracht, und wieder ist nur Mist
gemacht. Gut” Nacht, schlafl wohl ihr Sorgen, leckt mich am
Arsch bis morgen! - Und morgen mit demselben Fleife
geht's wieder an dieselbe Scheife.
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