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X come molecola

. A

= Se la X ha J°¢ = 1** : molecola in onda s con fdo:

|IDODO*> + |DODO*>
N2

:»- Energia di legame: :

Es = Mx-Mp-Mp* = (—O.49il.6)N\€V
)

|X>=

Puo uno stato cosl debolmente legato

essere prodo’rt}o prompt in pp

i
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pp— X(3872) @ CDF

| [ 33 nb < o(pp — X (3872) + All)prompt < 72 nb ]

| |

Phys. Rev. Lett. 98, 132002 (2007).
Phys. Rev. D80, 031103 (2009).
Phys. Rev. Lett. 79, 572 (1997).
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pB— X(3872)

~ I mesoni D interagiscono scambiando 1

DO DO*
> ; >
X I
> >
ﬁo* DO

1) ro~6/m = Ak~ 1/2ry>~15MeV

)\ 2 2 2 .
(2) ko= v (m);gD’mD ) ~ 30 MeV
X

i
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pp— X(3872)

R: 0< k< ky+ Ak

‘ o(pp — X (3872)) < / d3k\DD*(k)\@ ‘
R | ,

Disuguaglianza ¥> MC:

di Schwartz Herwig Pythia

y - - . B
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bp— X(3872) con Pythia e Herwig

30 Herwig (2-2 : yP*>2:: £=100 nb ) 4 _ Pythia (22 :: yP¥'>2 :: £=100 nb ™)
2.5 3 _
— 20 T 3 I
o - [
£ 15} € 2f
1.0} [
Ir
05F I
00 e i N N . ) N ] O = |
00 02 04 0.6 08 T 0.0 0.2 0.4 0.6 0.8 1.0
k.. (GeV) k.1(GeV)
| [ o(pp — X (3872) + All)}** ~ 0.085 nb ] |
4 )
min
O-exp
Ith
\_ J

E il dibattito continua ...
arXiv:0911.2016 & arXiv:0912.5064 / Phys.Lett.B684:228-230,2010

. ==
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Y: stati esoticl 1-

arXiv:0911.2178 [hep-ph]
In stampa su Phys. Rev. Lett.




Stati 17 : Y(4260), Y(4350), Y(4660) and Y(4630)

-

—

= Alle B-factories: riduzione dell’energia del c.o.m. via ISR
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Y(4630) = Y(4660) = Ys

——

Nuova analisi dei dati di Belle nei canali P(2S) m*rm e A*c A

P
40 2005 | T + + +
LA

l \ 26 47 48 49 5 54 52 E53(G9V) ) l

: 2
My, = (4660.7 4
Yp — ATAD R
B( B — Ac AC ) = 117+ 44 B(YB J/¢7T - ) R
B¥p = D28 B(Yp — ¢(25)rt7~)
\ J
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Barionio

P ———— —————————-

=Una struttura [cq][cg] e in grado di spiegare la forte
dominanza del canale barionico

’
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Barionio

=Una struttura [cq][cg] e in grado di spiegare la forte
dominanza del canale barionico
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Lo spettro: stringa rotante relativistica

- ——

> W
T d
T dE* = Tdr — dE = 7
/‘fnz ot \/1 N ?}2
@, 2 2
1 d
m e L = wdl = —dE = — ———
W BL V1 — 02
T=0/2n, 0=1.1 GeV?
- dalle traiettorie di Regge KE . 3L2/3T2/3\
(mlzmzzM, M))T/@ > — I (4M)1/3
l N y
(ne | L | My (MeV) h
0 1 4340 & Y(4350)
0 3 4850
1 1 4700 < Y(4660))

i
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pp— X(3872) @ CDFII (ivoson 1952 -]

Phys. Rev. Lett. 79, 572 (1997)

o(pF — X (3872) + All)prompe X B(X(3872) — J/prtm—))
O-(pp — ¢(2S) + Au)prompt

~ (4.6 £0.1)%

con: pp >5GeV, |yl <1

e 0(pp — Y(25) + All)prompt = (67 £9) nb  with: (p. > 5 GeV,|y| < 0.6)

e Assumendo la stessa distribuzione in rapidita e p. per X e Y(2S):

| [a(pﬁ — X (3872) + All) promps B(X (3872) — J/¢mtr™) ~ (3.1 & 007)an |

e Inoltre:  0.042 < B(X(3872) — J/ymtr™) < 0.093

= [ 33 nb < o(pp — X (3872) + All) prompt < 72 nb J

‘0’ — T ——— — —

i
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Tuning del MC su

|
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| 20! D" :: lyl<1:: 5.5<p. <20 GeV {_ D :: yl<1:: 5.5<p, <20 GeV

j» : D" yl<1:: 55<p, <20 GeV ] A D' |yl<1: 5.5<p. <20 GeV _
| ” 7 Herwig (p.P™" >2 GeV) 7 I Pythia (p.™" >2 GeV) "]":
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pp— X(3872) cc;dPy’rhia e Herwig

30 F Herwig (2-2 :: yP'>2 2 £=100 nb ) 4 _ Pythia (22 :: yP¥'>2 :: £=100 nb ™)
2.5 3 _
~ 20} — 0
o : o |
= ) = B
T 15} § 2]
1.0} [
1T
05F [
00 [— i " . L . ] O e |
00 02 04 0.6 08 T 0.0 0.2 0.4 0.6 0.8 1.0

krcl (GEV) krel (GGV)

55 X 10% eventi :: p, P9t > 2 GeV :: |yPert| < 6
Tagli sui mesoni finali D tali che p.*> 5 GeV and |yPe| < 0.6

[ o(pp — X(3872) + All){;™ ~ 0.085 nb J

o(pp — X (3872) + All)1?* ~ 3 nb
K fino a ~200 MeV
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.Dezadimen’ri deﬁ:X -

R, ————

B Decay mode X decay mode PBF(><105) Byt Rt
! XK= X — J/Yrm 0.82+0.09 [101, 102] [0.035,0.075}~ N/A
D30, 14 = N/A
[(23P—y)/T(23P—~ Prm)~40 010 - U- 15 (101, 107 /
[(X—wy)/T(X—>Wrm)-0.1 D™D 13+3 [99, 103] 0.54,0.8] 3.9, 18.9] :
D*° DY 1343 [99. 103] - - |
XK X — xc(1P)y 95 — — |
XK XX — J/y 104 0.0075,0.0195) (0.19, 0.32]
XK X — Y(25)y 1104] 10.03, 0,091 Q75 1 55l A
XK X — vy 105] < 0.0

B(X—yp)/B(X—Ypw)-1

XK X — J/un [106] < 0.0
XK X — J/yrnn® 107] (0.015,0.08) ¢ 0.45, 1.44]
XK* X — J/ynm [T02] = -
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Lo spettro: stringa rofante relativistica

R, ————

™ W
T dv
T dE* = Tdr — dE =
/Qﬂ W \/1 — ’02
@ - 2 2
me L AL = wdl = g = L 0
W w? /1 — 2
| T=0/2m, 0=1.1 GeV?
dalle Reqqge trajectories
' gg J (* 3L2/3T2/3\
(mizmz=m, M>>T/W) = | B = 2M A O
l N y
M = 3517 MeV M"™ = 4340 MeV
L=1 - — L=1 erp _
= M =3525MeV ([eq][eq]) {M 4350 MeV
L M = 3820 MeV Mt — 4850 MeV
M 7P = 3770 MeV ¢l L= 3{ M®P = 4660 MeV |

| ——— S ——— —"

{
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Stringa su charmonio
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« S’rringa sll Y

4854 L=3

L=1, nr=1

| N SR e Y(4660) 14660
| >
| )
i% S
|
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4341 ========-=:Y(4350) 14350

L=1
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Eccitazioni radiali

- —

= La dominanza del decadimento in Y(2S)m*n~ suggerisce
che il sistema sia eccitato radialmente

10800
{0500 — be(lp) ~ 360MeV
>10200 31,2/372/3
- s Tt
< 9900 i\
) >
o600 E i ti’fe wtw 1 Ny L Mth(MeV)
ny1s) M e 0 | 1 | 4340 «— Y(4350)
9300 -+ 1= o0,,2tt 1t~ 123~ 0 3 485()
1 1 4700 < Y(4660)

= Il rapporto B(J/LIJ)/B(q)(ZS)) puo’ essere spiegato con un
integrale di sovrapposizione delle fdo radiali ?

JW(r) Wieqiiegi(r)

P
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