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I. Light Particle
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I. Leading Particle Suppression
at the LHC
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I. The Open Heavy Flavor
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II. The Space-Time Picture of Hadronization

Lund formation length
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Formation time [fm/c]

II. The Mass and Momentum Dependence
of Particle Formation
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= An alternative
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II. Collisional Dissociation of D / B Mesons

Simultaneous fragmentation and
dissociation call for solving a system
of coupled equations

- Example: radioactive decay chain
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III. Quarkonia
Near the Phase Transition

One particular V(r)=
parametrization
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T/T.| T (GeV) | Es (GeV) | (r) (fm)
L 16%r0 1.2 0.230 0.042 0.722
r _ 1.4 0.269 0.030 0.804
2(mo/2) r Or +V(r)Y = Ey(r) Jw 16 0.307 0.024 0.869
1.8 0.346 0.020 0.923
2.0 0.384 0.017 0.968
J/w can survive (color screening) to 1.2 0.230 0.344 0.222
~ 2 T. Y can survive to much 144 0.269 0.301 0.232
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III. D and B Mesons
Near the Phase Transition

Coulomb Linear
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1.47.] 0269 | 0.017 6.402




IV. Light Cone Wave Functions

- Expansion in Fock components
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IV. Parton Distribution Functions
at Non-zero T
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IV. Heavy Quark
Fragmentation Functions at Non-zero T
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The only calculation of "modified fragmentation functions”. The shape is the
same as in the vacuum. Quenching comes from energy loss - not universal.



IV. The Inapplicability of
Simple Mesons in Equilibrium Models
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V. Calculating the Heavy Meson
Dissociation Probability
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V. The Physics of In-medium
Heavy Meson Scattering
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VI. Coupled Rate Equations
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VI. Numerical Results for
D/B mesons at RHIC
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VI. RHIC Results
on Non-photonic Electrons

T. Sjostrand et al (2006)
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VI. Open Heavy Flavor
Suppression at the LHC
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IV. QCD on the Light Front

The free theor dn* d2 |
Y / )= fp pL (mp i, (p)e + bl (B )v, (p)e™
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. Gl dp” a’2 . :
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Nk o/

Commutation relations and normalization of states
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* Implicit: quark flavor, (anti)symmetrization
* Normalization trivially obtained from above



I. High p; (E;) Observables

Power laws: n=n(/s,p,,system) 0210- = A __A Quenching factor

d’pr (p,+p,)" (p;) correlated to spectra
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I. The Open Heavy Flavor
Quenching Puzzle
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Gluon Feedback to Single Inclusives
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Calculating the Meson Wave

Function

glog_ VS _m
2M, M,
1 2

viog LS _m
2MQ MQ

Reduces to:

 Radial density:

[150 ’S } D°,D°,D-D*,D,... The*, .... Same for B

D Meson

"
b

dPi2n dxk dk | [GeV]
5

‘06 gt
08
Kk [Gev) 10

29

w
o
“_‘,.n;i)».......

tivistic Dirac equation

RS j=1+1/2
“=1 j=1-1/2
p(r)~(F*+G?%)

% f

4 -
0e

x k, [GeV]

Dg e

B Meson

Coutomb Linear

1 4 _
V=—§—,5=§0‘s §=br

d Reduces to:
[ d k+1 b
—G=—(8—V'+S'+m)F—( — )G
dr r 2M
dF k—1 b
(L Y (eyosemo
dr r 2M

Boost with large P* -end up at
the same longitudinal rapidity

| v (ak,

Ak} +dm (1= x) + 4m (x)
4A*x(1-x)

2
) [~ Exp| -
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Heavy Quark Production and
Correlations

D * Fast convergence of the perturbative
series

* Possibility for novel studies of heavy
— quark-triggered (D and B) jets: hadron
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Quenching of Non-Photonic Electrons

. . ! | ! | | | |
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Front Quantization
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The front form
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The point form
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X*=0 , y= tsinhwsin0 sing
X*=4¢ , x= tsinhwcosO

CQANC

0 0

0 0
—?sinh*w 0

0  =t’sinh*w sin’6

SO0 =

« Advantages of light front quantization: simple vacuum, the only state with

p*=0

« Full set of operators, commuting: M*=2p*p -p:, p*, p,
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From Low to High Fock

rturbative generation of the
higher Fock states

q
(f z
”S q P(l)_- - C
quark {l_z V@) = GF)
g

g ;fz qu)(ﬂ') = OF) (-0 +1

\ X
1-2
q

o dp’d
a - 102 ¢dZBz%bc(Z)

2 p° 27w

Q
Il

(1+2%) (&) + %5(1 -1)

R

PO = T(F) |(1-x)2 + xll

g
1
. giz POR) = 20,4) [ ﬁ + l;r” +a(l- x)}
1-z
3

11 2
+ (?CZ(A) = §T(F)n,~) 6(1 = .\’) s

At the QCD vertexes: conserve color, momentum, flavor, ...

* The lowest lying Fock state (non-perturbative) — the most

Important
Correct quantum #s carry over to higher states
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Medium-Induced Radiation: Theory

° I [ d 1 2
Includes interference with L 5% %0 "5 5%q,)

the radiation from hard scattering )\Aw./\/
|

R =D.D + Vn + \A/nT

Final-State

Number of scatterings = Momentum transfers

" = C.o | v (LY A dAz, 1 do
k+ g — k+ g  _ RYs j=i i d2 N — el _52 ‘
TErTa e Y {1_1”0 /lg(zl.)'[ q’(cre, i, (q’)ﬂ

X |:-2C(1...n) ) ZT B(i11+1...i7)(m...n) GOS (Zkzz w(kn)AZk )7 COS (Ekzl a)(k...n)AZk )):|

1 1

Color current propagators Coherence phases
(LPM effect)

dN i dN




The Soft Medium

= - L e 00Gev ]
© 800~ PHOBOS A 130 GeV |
£ " = 19.6 GeV

00 e A -

200 e A .. - AS®

g
aN =1200

pex (T):— >
P AT dy A4, =120 fm’

TO = 0.6 fm O_gg — 97tas l 1

= P, (7,)=17 fin”

4np*dp #DoF
-1 2r) r’
where #DoF =2(polarization)x8(color), ¢[3]=1.2

- 1
P (1) =#DOF [ — G[3IxT”

2

1 dN¢® dy My, ~gT, g=2-2.5 (065=f—7t=0.3—0.5)

T [MeV] 370 720
1, [GeV] .75-1.  1.4-1.8
A [fm] .75-42  .39-.25



