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Geometric Analysis of Relativistic Ion Collisions
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Phone: 0 2222 6666, Fax: 0 2222 8888, E-Mail: aecroppon@gmail.com

Abstract

In this study, aspects regarding the geometry of heavy ion collisions were discussed and calculations of
participating nucleons and collisions were made. The nuclei were modeled with a diffuse edge density function
(Woods-Saxon). Collision systems of Cu-63, Au-197, and Pb-208, which are some of the species studied at RHIC
and LHC high-energy particle colliders, were analyzed. From the input parameters, the number of binary
collisions, which affects the number of particles produced in the event, was calculated. The calculations showed
that as the energy of collision increases from RHIC (100 GeV/nucleon) to LHC (2.75 TeV/nucleon) energies, the
number of collisions will increase by at least one fold, largely due to the large inelastic cross section at the high

energy regime.
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S =(p1 + pz) =(E1 + Ez) _(pl + pz)
= mlz +m22 +2E1E2 _Zpl P,
Yo o w .
Taglgmdnannu E2 =m?+| p
1 o ° @ I . . !
ao'ldiinisarura Tumuduvealdsiwalng (incident momentum) luswlsuiiih
a =S 1A R AA A A =3 Y v 9 vAa
mmaﬂ’d@gm (ﬁxed target frame) “If\‘ll!ﬂfJﬁ\WﬁJfJﬂﬂ\‘lﬂ'J'lil?l!l)ﬁ\‘lﬁluﬂ'liclfuulﬂﬂfﬂLﬂu Gl‘])'ﬁiJ‘U@]
§ s s
AUAIN (invariance) YDINANUTNANT 4-1IN1ADT (four-momentum scalar product)
P = (E; +E,,0,0,0)
pt,ot = (Elr + m21 plrx ’O’O)
1 !’
Prot * Piot = Prot * Prot
2 2 g2
(El + Ez) :(E1’+m2) _| pl,x |
[ g’/ (J Al 9 A
PNUU IllLNH@IN‘U@Q@Hﬂ"IﬂT]'NL‘U"IGBuﬂﬂ

I= [(El + E2)2 —(m, + mz)z]2 _4m12m§

2

| plx 4m2

WINWDISNNTAAUNIATN E,=E, 1182 m =m, 92 1aA1 101w (Table 2)
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Table 2: mTuuuAuRNaI UM TFUA

Ei o (GeV/ﬁ’mai’Ji’Ju) p (GeVic)
10 213.7
31.2 2,089.1
100 21,469.8
2750 16,237,250.8

' o = 9 o I ' 1A 1 . . 2 g 1
mmﬂmmnmimﬂ%muamgﬂuﬂwmmiﬂfmmu“luquu (inelastic) FuYudaiu

' J { 9 1
YoImMAdAYINNIzasNoumaluil Tae o, = o, — 0y,

1 1 < Y1 1 { o @
91UA191N [Amsler2008] L'VI‘L!1@31ﬂ1l!ﬂﬂ§ﬂﬁquﬂ8ﬂﬂ‘ﬁi’l'} 7.6£0.3 mb ‘Ll’UiﬂﬂIiJLiJuﬁll
d%l d‘ ' A 1 d%l (4
1 Tev/e yu i) Tuvaziawun Tudanguaz gayuau Tumudy

1 @ < 1 [
14 interpolation 12UTzNIUAINIARAVIN inelastic V21U TAT1AIAIAGAUIIN o,

1 g 1 d' @ s 1 9 49! d'

Tua34 p 10-100 GeV/e 1w lin/asuudasunin TA1519 39-44 mb uAvzA1InT TaauuuINg
I e v @ I a {

1.6x10" GeV/e 13114517 90414 mb HATILI9INNITIAAINIAAAVINNINAITNAABITIAABANAT 1iD
[ o A a =) = 3’4 1 % a
dungnsalsianeaine1n 11 [Honda1993] TumsfAny v Ammiadavievesnoain lsaou
) ~ I d o % [ _
fueme lagnideuiluisrsugaulsamumdinu of P =38.5+1.37-In%(E/10) mb faa E
Tundae Gev

ammagavnauusuey Idiily Oy =3911 mb i 20 GeV, 0, =44.0£0.4 7l 62.4
GeV, 0, =42.2+3.5 mb i 200 GeV, l1a¢ o, =90+£14 mb 7l 5.5 Tev A1n1AGAY DY
danduie o, =6.9205 mb 7l 20 GeV uaz o, =7.6+0.3 mb ANSIU 62.4 GeV, 200
Gev, uay 5.5 Tev faru mnndavnauylidanduannsolsznualdiiu o, =
321411 mb, Ggugy = 364%05 mb, Oy = 346+35 mb, UAY Opery =
82.4+14.0 mb

Snumssugegasyniniiundeaiiinuuin A uaz B e AB. dudumsiivziians

1 g d
U (hit) N impact parameter b Hudanudlu e

Ncoll(b) _ O pp 'TAB (b)
N AB

P(b) =

coll,max

=) = Y G [] 1 [] = [T g’/ A 1 . =
AUINADDUITAOITU 170 ul,llsb"l! a9 la0E19Tiq muuiamﬁmﬂmu (miss) 94

v ) v
91101 1-P(b) 1ag 1enanazinan1ssy n A54 N b (N1
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'Ju‘ﬁ 2-3 nINYINY 2552 o ﬂﬂﬂiz‘lqﬁ.lllﬁﬁi Vl‘i/]fJW‘liLlE]ffJ“]JWiﬂ WA NFUNNWA

P.s (n,b) {Afj(%J [1_%8% ‘

_ AB (NCOH (b)jn(l_ NcoII (b)JABn
“In AB AB

wa ] I g { a
NNENLATINITNsE1eluTwliea (binomial expansion) AN UNIHLANIZIAA

Ms¥ulaa YA

< _ < AB Ncoll(b) " _ Ncoll(b) o
nz_;'P“B(n’b)_nZ_;{ n I AB Ml AB J
— [Ncoll(b)j_i_l_(l\lcoll(b)j AB_ 1_(Ncoll(b)j "
AB AB AB
=1— 1_(Ncoll(b)J *
AB

{1_( Ncoll(b) j} — |:1_ O-pp .TAB (b):|
AB AB

1 @ ) ' v & 9y
M o, T (D) 1NN AB wn aatiusiansalsmsdszum

Iim(l+ z)n = Iim(1+ p X, 0D (Ejz =D =2) (5)3 + J
n—o n n—>c0 n 2! n 3 n

XX X xt XY
ex:1+x+—+—+—+...:lim(1+—J

2 3 A I
1— O-pp'TAB (b) e
AB

A
LHUBDNTIN

= (=0, Ty (0)) =P (1- N, (b))

ANINARYINTINNNAT b A 1Toden e

Ops = I(i Prs (nab)jd L I(l—[l——app IQB (b):| ]d ’b

SauiindeeuidIsmms vy (participants, N ) t1ag $14IUMIFULBVE (binary

o J o . . v W
collisions, N ) A 1d9nWeRF UYMW (thickness function) 1A% ARV

(overlap function)
Npar (D) = IU-A(S) (- (-0, Ts (D=5 ) +To (1D =5 ) - - (-0, TA(S))]d’s
druindeond 18T dansm 33801 spectators ( N gpec) Faaziity A+B—N ar

n31# Fig. 7 1aaad uiuiiinaeeounimlniessninganunasaieg 1ag o, =36 mb
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o { d J v '
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