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Fizika malog x

m distribucija proizvedenih Cestica u hadron-hadron sudarima

e|8
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Koordinate svjetlosnog stosca

m x“:(xo,xl,x2,x3)

m Koordinate svjetlosnog stosca:

1
+ 0 3
XT = —(x"*tx 1
T ) (1
m Skalarni produkt:
p-x=p x " +ptxT —p, -x1 (2)

m 7,=diag(1l,-1,-1-1)
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Duboko neelasti¢no rasprsenje

m varijable: x, @2, y,s
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Fazni prostor hadrona

m Bjorkenov limes: fiks. x sa Q?, s — oo

m Regge-Gribov limes: fiks. Q% x—>0is— o0

Y=1In1x

Saturation
n@i(vy=AY

x f(x)

Dilute system
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Saturacija

m Saturacijska skala:

2 aSXG(X7 Qs2)
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Staklasti kondenzat boje

m Skala AL dijeli na:

m brze izvore boje p (pT>A,) i dinami¢ka polja A* gluona
(kF<Ay)

kT < pt
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Staklasti kondenzat boje

Wine b = o2 - | dxdzﬁpa(x—’zxué)(ia(;_’ﬂ)] (4)

2
8 Cr
@ ==t (5)

AL, = [ AW AL (©)
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Klasi¢no polje
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Yang-Mills jednadzba

m Yang-Mills jednadzba:

[Dl/7 FV“] = J“? (7)
JH(x7,x1) = " gp(x 7, x1) (8)

m Rjesenje:
Al %)) = G(X_);U(XL)a"UT(Xl) 9)

00 1
U(x)) = Texp{—igz/ dZ_vzﬁa(Z_sz)ta} (10)
o i
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Fermionski propagator u polju jezgre

d* 1 s
GF(X7y) = I/ (271'()74 q2 —m e Zﬂ’f{a(x)?ﬁcf (y) (11)
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Amplituda

m Promatramo proces:

q(p) + A — q(g)v(k)A (12)

(a(@)v(K)la(p)) = —et(q)[(2m)*6*(k + q — p)#
+Te(q,p — K)GR(p — k)¢ + ¢ GR(a + k) Tr(q + k, p)
¢4l

/ @nyi a0 G2(NEG(k + NTr(k+1,p)]u(p)  (13)
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Amplituda

m Konacan izraz za amplitudu:

(a(@(Kla(p)) ~ a(q) [fpﬁ)’ﬁf s

x 2m6(q + k~ —p) / P, @HRLPOXL((x, ) — 1) (14)

u(p)
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Spinski dio amplitude

_ k+m k+m
L= u(Q)[ (p (P k)2+ )? ¢((Zj:k)+ 232 }U(P) (15)

(tr(LTL)) = —4m?

p2 g2 k=2
(@ K2 (k2 (p'k)(q‘k)l

2, 2 pP-q 1 1
+8(p°+q )[(p~k)(q-k)+q-k_p-k} (16)
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Usrednjavanje po svim vrijednostima boje

m (U(xL))
- - - -—-- - --
(U(x1)) =1—P(x1) + P(x1)e B, (17)
Bi(x1) ~ Ag\)g (18)
Qcp
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Usrednjavanje po svim vrijednostima boje

m (UT(x)U(yL))
RN

@ ——

e

<(UT(XJ-)_1)(U(YJ_)—1)> = 'P(XJ_)'P(yJ_)[14_6_32()&—}1)_26;81})
19
Qz(xL —y1)? log ( 1 ) (20)

4m Ix. — y1|Aqcp

By(x| —yi1) =~
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Diferencijalni udarni presjek

m (g + k= —p) — 5(07)

m Umjesto ravnim valom ulazni kvark pretstavljamo valnim
paketom:

3] efblL
60 = [ g mEADlai) )

m Normalizacija:
d3l

Gnlon) =1 5 [ Gslo(P =1 (22)
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Diferencijalni udarni presjek

m Diferencijal vjerojatnosti interakcije izmedu valnog paketa i
jezgre:
d3k d3q
(27)32ko (27)7240

dP(b) = (a(@)v(K)|dim) |2 (23)

m Nakon integracije:
do = / d?bdP(b) (24)

m Diferencijalni udarni presjek:

d3k d3q 1

do =
7~ (2r)32ko (27)32q0 2p

—|M(l|gk)|?2m8(p~ —q~ — k™)
(25)
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Inkluzivni udarni presjek

m/=q1+ ko

Clo'incl 1 ! 2 Ijz_ C( /J-)
~ — dzP d°l| ———— 26
T ‘H‘”(Z)/ T — ki /z]? (26)
m Korelator:
C(lL) = /dzlLe_"'i‘Xie_Bz(Xl) (27)

Marija Jakeli¢ Mentor: doc. dr. sc. Sanjin Beni¢, PMF Fizi¢ki odsjek, Bijeni¢ka 32, Zagreb

Produkcija fotona u visokoenergijskim proton-jezgra sudarima



Produkcija fotona u pA sudarima
000000008000

Korelator

m perturbativna granica

2 2
C(IJ_) ~ Qs

% (28)
/J_
dO'pert. N, 1 / d2IJ_
Dpert. o 0 |7 dzp T (29
2k, <@ ), @ [ e
0.3 ;
0.25 “‘

20 25 30
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Zakljucak

m Pretstavljena teorija staklastog kondenzata boje
m lzracunat udarni presjek za produkciju fotona u pA sudarima

m zbog jakog polja jezgre O(1/g) bremsstrahlung dijagrami
postaju dominantniji od gg— g~y
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