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GENERALITIES ABOUT T(3875)*

- First reported by LHCb in 2021

- Very narrow state, very close to
D**tD% and D*°D* thresholds
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- Most probably an isoscalar state
- Quark content: ccid. Exotic!

- Internal structure? Ongoing
debate
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ch(38 T IN NUCLEAR MEDIUM: OVERVIEW

C. Garcia-Recio, J. Nieves, PRC
0, J. Nieves, L.L. Salcedo, L. Tolos, PRC 85, 025203 ('12)

C. Garcla-

- The nuclear medium changes the

properties of D®*) and D) mesons Spectral functions
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- The D*D meson loop renormalizes the T
propagator AD(Q'p):/OOdw ( So(w,1G1)  Sp(w,1q1) )
! 0 _ | 0 [
- The T4 and Tz may behave very differently 0 (P=wssle  Prw=ie




D AND D* MESONS IN NUCLEAR MATTER

More details on the DN and D* N interaction: L. Tolos, C. Garcia-Recio, J. Nieves, PRC 80, 065202 ('09)
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- Self-consistent procedure for computing
the D and D* self-energies

. L 1
- In the isospin limit, Mpo) = Mpr = Mpee Apo(q; p) =
o ) g — mé(*) — Np(a: p)
- However Mpey # Mpe
- Note that My (g; p=0)=0




T(-:'_c SELF-ENERGY IN NUCLEAR MATTER
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- Renormalized T# propagator in terms of the bare mass ( ) and coupling (§)

AZNpip)=p' =M = §’%(pip) « E(p —//

(P —a; p)Ao(q; p)

Ap« and Ap in nuclear medium

(2m)

- We introduce a sharp cutoff A = 0.7 GeV in the d®q integral to regularize ¥ (p; p)
- The T£ mass for finite density in terms of the vacuum mass (mg) and coupling (go)

m2(p) = m} + Hg;’m {Z[M(p); ] = Z(mo; 0)}

Y (p; p) develops an imaginary part, and so does m?(p)



D*D SCATTERING IN NUCLEAR MATTER

- We solve the Bethe-Salpeter Equation in the on-shell approximation to obtain the | =0

D*D T—matrix

T-(s: p) = V-'(5) — £(s: p)

- We consider two families of potentials

VA(S) =C +Gs
Vs(s) = (C) + cbs) ™"

- " and ¢ constants fixed by imposing

T-'(m3; 0)=0
dT-(s;0) T

2
ds s=m} g3

- The loop function contains the medium

effects

- Weinberg compositeness condition:

Po = —g%):’(mo; O)

R E

- Pg is interpreted as the D*D molecular

component in the T wavefunction

- We use Pq instead of gg



PRELIMINARY RESULTS: D*D LOOP FUNCTION
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Figure: D*D loop function for
different values of p.



PRELIMINARY RESULTS: D*D AMPLITUDE
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PRELIMINARY RESULTS: TE_E VS Tg'c: LOOP FUNCTION

Real part Imaginary part
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Figure: D*D vs D*D scattering loop functions for different values of p.



PRELIMINARY RESULTS: TE_E VS Tg_c: AMPLITUDES
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Figure: D*D vs D*D amplitude for different values of Py and p.



SUMMARY

- Nuclear medium effects greatly modify the T.(3875)" properties, and are strongly
dependent on the D*D component

- Nuclear medium effects allow us to tell apart the Tz(3875)~ from the T-(3875)" in the
high molecular component scenarios

- Measuring these amplitudes in nuclear matter should help in understanding the
Tcc(3875)T and T#(3875)~ in vacuum



BACKUP: EFFECTIVE LOOP FUNCTIONS

- In order to get how the mass gets modified in the medium we take

T(Ep)~G6 [E? miD(p), m§D(p)| = 6 (E; p),

where AF(p)
mEP(p) = mo + Am(p) - i=5£2,
. AT
m(p) = mp. + Am(p) — i 2('0).

- We fit the Am and AT parameters of the G loop function to best reproduce the
exact X function



BACKUP: Tj‘c MASS IN THE MEDIUM
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Figure: Mass of the T.(3875)" for different values of p and Po.



BACKUP: TE_E MASS IN THE MEDIUM
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Figure: Mass of the T(3875)~ for different values of p and P.



BACKUP: Tg_c AND TE_E MASS AND WIDTH

D*D D*D
p/po  Am[MeV] Ar/2[MeV] 2 p/po  Am[MeV] Al/2[MeV] X2
0.10 0.58 2.8 1.0 0.10 —0.55 2.2 4.2
0.30 1.48 8.4 2.4 0.30 —1.61 6.0 13.4
0.50 2.19 14.2 3.1 0.50 —2.48 9.5 18.4
0.75 2.77 215 4.0 0.75 —3.50 13.5 214
1.00 3.03 28.7 5.6 1.00 —4.41 17.4  23.9

Table: Fitted Am and ATl parameters.
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