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Lattice study of Zb channel

Study with non-static b quarks and rigorous Luscher’s approach:
(to) challenging
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Fock components incorporated 7
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For each r : correlation matrix (6x6) renders Eg and 2
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Static potential V(r) for interaction between B and B*
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Peak above BB* for shallow bound state Z,

@)3"#>.N\*"%*CX'L.#%'H#" %7 TKYSHPEAYL1*" . N%T 3' A* % AIAWE H#AAYA*)L.#/%

for three parametrizations
] 55Y consistent with lattice potential [Belle, 1512.07419, PRL 2016]

4 | e B —— — Z,(10610) in BB* decay mode
35- —— ()M-my-my,=-48MeV | 100 [ttt ]
S350 == @M-my-my=-8MeV | . — ;
>0 ~— (3)Mmy-m_=-118 MeV | Ceol @ f*\+ 7 Ws data | RS data 3
3 3| \ H 2 - EN ~-=- Model-0
= ! > | E N Model-1
Q F 3 -===- Model-2 =
f 2.5 = 60 g f "},\ ........... Model-3
© e I & —— Background
ol 2f S a0f | ] .
'z @ L SRS
L 15 8 s
o & 2F
VR | r
Zl 100 |
M —mp —mp+ = —48 i“%(l)s MeV 0.5 i 10/59 1061 10.63 10.65 10.67 10.69 10.71
L | 1 | L | I | 1 | L * '.(J'C), Gevlcz
07062 1064 1066 1068 107 1072 mB+mB s

W+mB +mg, [GeV]

Ep = (—58 £ 71) MeV
W(S.31+/($&D)(18(1)&3#X.08+-1=%& 1/S&HL)0010$-&/-28:&.(3.31+/ (BENNEK &2/, 1=(8Y &50.0) +

o Z(+-&)(<I+-&.($.31+/(PE&&H])#.K($&<0-'00$ 82 &A=& +1#33&=/+-#$.0+

o #)#.K($&)0$=0)+&($0&<(I1$=&+-#-0

o </$=/$L&O$0)L%&=0G0$=+&($&GH#)#!0-)\tK ($&(D&-?0& G (-0SK#:

o D()&.0)-#/$&GH)#I0-) K ($+&<(1$=&+#-0&/+&.3(+0&<03('&-?)0+7| = &
#$=8)0$=0)+&GO#*&/$8 22 BRES&H<(>08-2)0+2(3=& @

"#'$%&' ()*#'+,9$-.$/1&"01&+# 2,324




v, OAreH2i3rS15d
bbdu S = S+ S

?.1e'%@">&%%'>%%@6:69%./%T"#\"*AA9%T"*&.$./"8%"*AX&1

I"HS008 ()4 + $-. $/1&"01&+# 2324



E,a

Eigen-energies E, (r) ;'cH0042"5, 385678861

16 . e L
_ E m - E

“wo e 2 )
L i,—" -
- —’ - —~
e 1‘—-—""'—-:'§-:

1.2_ t __________________ _

______
I :III """""""" *— —————————— I |
_____

- 3 ..-ngfﬂf -------- ‘------------- JIPT-15api ,;c‘l:: ------------- I ------------- ‘-
— T S e —

1l0 I ‘‘‘‘‘ -

N
L :‘:, ’’’’’’’
F ,f" f"-

08 .. A )
S e
T e
A

o6-4 T
I
e
A

04 T o )
- e
[ o ?reﬁmmary
L /.f‘

02~  _.~° )
e | | | \ \

1 2 3 4 5 6
rla

[#%A.U'0&*%'11™)1.#/%0*12**/% 71%Ye %
A%I#XI>%./%13.A%)3'//*&6%%

2)Q=E"E/
(O,|n)
. 0=BB'

O=n,p(0)
O=nyp(1)
0=n,p(2)
. 0=BB'

>

A

v

| Vooll)
_: ----- - Mg+Mg
| - - Vbb(r)"'mp

| ememee Vpp(DHEp 1)

..... - Vbb(r)+EP (2)

I"H Y& () H+ $-. $/1&" 01L&+

SHN'A3*S>YL[FA4L
beE)EXE/

m(r) pF=0) [

28324



B B* and B*B* are superpositions of S;=1 and S,=0
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Position of pole in S-matrix
for bound state and virtual bund state
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Z.with non-static b and Luscher’s approach: (to) challenging
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Potential between B and B* at very small r

Let us consider the potential between B and B* an-
alytically, where b and b are separated by a very small
distance r < rpg, such that r is much smaller than av-
erage distance rp between b and ¢ in B*) meson (i.e.
average radius rp of a static B*) meson). We address
the question whether this potential has a singular form
Vi/r(r) = £ for r — 0 and determine prefactor K, while
we omit all sub-leading contributions that are finite at
r — 0. Among all pairs of the four quarks bbgq, only the
interaction between b and b at very small r could give
potential proportional to 1/r. All other pairs are at av-
erage distance of the order of O(rp), which is finite for
r — 0; these pairs do not lead to infinite potential for
r — 0 and we therefore omit their contribution to V; ;.
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