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CBM option: study in-medium D mesons
(analog to K+-)

Charm = probe of QCD vacuum?

Antenna?

with S. Zschocke, R. Thomas, Th. Hilger



Universal Material Constants of Vacuum
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Expansion not a la Taylor but
a la Wilson: OPE
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CCC: Current-Current Correlator
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QCD Sum Rules a la Borel

1. qq sector: p, w MesoNns i =3 (wwu+dyad)

Shifman,Vainshtein,Zakharov
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chiral condensate

w meson: fairly independent of {(gq)
= genuine chiral condensate



CB-TAPS:
Trnka et al. 05
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Book Keeping of 4-Quark Condensates

(ulMuuluw): inv. vs. time & parity reversal

vacuum: 5, medium: 12 indep. 4-q conds.

— — /
Sc — ASO
w/ color — /L wi/o color
A—1 exists

. o 2 3 —
nucleon: 2z = £(1 — 7A)5p

dim Zy < dim 2 no inverse

relations exist between 4-q conds.
(not accurately fulfilled in models)



(uludlCd): inv. vs. time & parity reversal
vacuum: 10, medium: 32 indep. 4-q conds.

[ dgogg(My — My4) ~ 4-q cond.

Hatsuda,lLee
Kapusta,Shuryak

chiral cond.:

Yp: U(1) x SU2)y, Yryor + ¥R

w Meson

PY5 VAP PYS YA + SPYAIPPyH Aar):
U(1l)y x SU2)y xU(1) 4 x SU(2) 4,
VYRV YR + - -



2. qqq sector: nucleon
4-g conds. for nucleon%4-q conds. for V
3 indep. combinations of 4-q conds.

0.8

of n(kp)




1.0 5 nucleon in medium

mpy < (qq)
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vacuum default

nucleon in vacuum, default: K‘.ﬂN =0.8,t=-1




3. qQ sector. D mesons

KT us +25 MevV K7 US - 90 MeV
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D in medium: Weise/Morath, Hayashigaki
expected pattern:

hadron scenario D Di in NUCLEAR MATTER 9
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Problems: DT vs. D™

N(q?, qu) — M(g?) + qoM°(q?)

1 o0

2— dse_S/Mzse’O(Iml_lD+(s) + Imlp-)
o
History of the Factor of (gsqoGq):
79: 4+ 1/4
: 83:. 4+ 1/2
Wilson goeflf. ;)f 88 - 1/4
Qs 1 92: - 1/2
0 (uG) 7G ) 93: + 1/2
01: - 1/2
mass sing. vs. mixing 05: + 1/2
we 05: + 1/2
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basic features (Weise,Morath 2001):

Pole + Continuum Ansatz w/o change of continuum

S(mp- —mp+) = F1(q709)
40MeV ——

no
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5-(mp-+mp-) = Fad(me(qa))

n

= —10MeV—

no

95% from m.{(dd)
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= center of gravity of Iml_le_S/Mz/s

pole ansatz is not appropriate:

Dtn — AF(2594), =1 (2620)

Lutz, Korpa

Spec. Function [GeVA-2]




How to Measure Med.-Mod. of D Mesons?

lesson from K-



ng — 1 Effects

Cleymans-Redlich-Wheaton param.
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Fuchsetal.: T > 100 MeV =2 meson effects



4. QQ sector: J/y

Generalis/Broadhurst 84:

mQ<QQ> — ]_12<(§TSG2> 12 1441071‘2 <92G3> +

L medium resistent

Weise/Morath ... 99: tiny in-medium effects
O(5MeV)



Conclusions

1. w: CB-TAPS & Borel QSR:
strong in-medium change of 4g cond.

49 cond. = new order parameter?
2. N: 4q conds. vs. phenomenlogy 25 4

antenna of

3. D: sizeable effects of mc(qq) aco vacoum
QSR details need to be clarified
quantitative predictions = 7

Quantify change of QCD vacuum:
nB, T dependence of material constants
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