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1. Introduction

l. Introduction )
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Doubly charmed baryons in quark model

(1 Quark model with u,d,s,c
15 Mesons: 4@4=1501
= Baryons: 4 ®4® 4 = 205 & 20y © 200 @4,4

JP=1,* baryons P =0 mesons. D
s
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Experimental efforts and theoretical status
Experimental efforts

0

a

0

In 2002, the SELEX Collaboration firstly reported that the =, state was observed with measured
mass 3519 + 2 MeV [M. Mattson, PRL89(2002)112001].

Other experimental groups: FOCUS s ratti, Nucl PhysB, Proc.suppl.115(2003)331, BABAR 5. Aubert, PrO74(2006)011103], Belle

Chistov, PRL97(2006)162001], I_ch [R. Aaij, JHEP12(2013)090].

In 2017, the LHCb Collaboration announced the observation of the =17, via the decay mode

cc !

AjK [R. Aaij, PRL119(2017)112001].
) —— . . e Reported value of mass (Z1."):
S 180F LHCb 13 TeV = 3621.40 +0.72 £ 0.27 £ 0.14 MeV
2 160F =
v 140 F +Data E . 2
5 E —Total E Inspired by a theoretical work
2120F ... Signal = ) ) )
&:g :_ __,Background E [F-S. Yu, H.-Y. Jiang, R-H. Li, C.-D. Li, W. Wang, and Z.-X. Zhao,
3 100 E = CPC42(2018)]
T S0F 1
S 60k 3

40 =

20F :

ok E

1 .|“::: N E", 5 1
3500 3600 3700
Mg (S5 MeV/e?]
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1. Introduction Experimental efforts and theoretical status

Theoretical studies

O Various theoretical studies on the properties of doubly charmed (DC) baryons:
Heavy quark effective theory, €.8. [J. Korner, M. Kramer, and D. Pirjol, Prog.Part.Nucl.Phys.33(1994)787]

=
5 Quark model, €.g. [D. Ebert, R. Faustov, V. Galkin, and A. Martynenko, PRD66(2002)014008] [L.-Y. Xiao, K.-L. Wang, Q.-F. Lu, X.-H. Zhong, and S.-L. Zhu,

PRD96(2017)094005]

Chiral effective field theory
etc.

5858 8§ 5

(d Recent Reviews, e.g.

[D.-L. Yao, L.-Y. Dai, H.-Q. Zheng and Z.-Y. Zhou, Rept. Prog. Phys. 84, 076201 (2021)]
[L. Meng, B. Wang, G.-J. Wang and S.-L. Zhu, Phys. Rept. 1019 (2023) 1-149]

(Ze-Rui Liang)

Effective potential method, e.g. (M. Karliner and J. L Rosner, PRD90(2014)094007]
Lattice QCD, e.g. L Liu, et al, PRD81(2010)094505] [Z. S. Brown, et al, PRDI0(2014)094507]

Light-front approach, e.g. (w. Wang 7P Xing, and J. Xu, EPJC77(2017)800] [W. Wang, F-S. Yu, and Z-X. Zhao, EPJC77(2017)781]
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Experimental efforts and theoretical status
Status in chiral perturbation theory

O Chiral effective field theory (or Chiral perturbation theory)
= Heavy baryon approach

e Magnetic moments [H.-S. Li, L. Meng, Z-W. Liu, and S-L. Zhu, PLB 777(2018)]
e Strong and radiative decays [L-V. Xiao, K-L. Wang, Q-F. Lu, X-H. Zhong, and S.-L. Zhu, PRD 96(2017)]]

= Covariant formalism with EOMS scheme
® Masses [z-F. Sun and M.J. Vicente Vacas, PRD93(2016)] [D.-L. Yao, PRD97(2018)]
e Electromagnetic form factors, etc.
[Hiller Blin, Z.-F. Sun, and Vicente Vacas, PRD98(2018)] [R.-X. Shi, Y. Xiao and L.-S. Geng, PRD100(2019)]
1= The spectroscopy of the DC baryons [tree level and unitarization]

€.g. [Z-H. Guo, PRD96(2017)074004] [M.-J. Yan, et al, PRD98 (2018)]

(d Our works:

ww Scattering lengths at one-loop level — DC baryon spectrum
[Z-R. Liang, P.-C. Qiu and D.-L. Yao, JHEP07(2023)124]
A lattice QCD study of the S-wave scattering lengths and phase shifts

[J-Y. Yi, Z-R. Liang, Q-Z. Li, L. Liu, P. Sun, X. Xiong, Y.-B. Yang and D.-L. Yao, work in progress]
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11. Doubly charmed baryons in BChPT

Il. One-loop analysis of the interactions between DCBs and GBs |
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Chiral effective Lagrangian

[ For ¥¢ scattering, only a subset of operators is needed

2 3
_ (20) )
Low=1) LG+ L0
i=1 =1

== Purely mesonic sector — required by renormalization
e Baryonic sector (unknown LECs: 1 g + 7 b;+ 10 1)

£0) =5 (iB - m) ¥ + Ligisv
— T~ o A b )
L3 = b1 () ¥ + badXh + bsdu + bath (u?) ¥ + 5 (¥, u¥} Dy + Hee) ¥
+ %15 ((u#u”) Dy + H.c.) ¢ + ibgep [u, u”] o
£E) = ic11P [w, ) 1t + 2 (i [u, h*P) yuDyp + H.e)  + =i (i {u, h?P}
- m
xouvDp + H.c.)y + %i (iopw (uh"?) Dp + H.c.) ¢ + Cl‘ﬂZ {uu’ ;@'_} 15y

+ credutys v (xX+) ¥ + c1rPrse (wHX+ ) ¥ + icisdrse [DH X-]
+ic10P757 {[DH, X1} ¥ + c20® [X—,u*] yuth .
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(RO LT\ BTG CE MECHERTNEIGU LA Calculation of scattering amplitudes

Generic structure of scattering amplitude

(d Kinematics

q1 q2 1.0 1 + +
N -7 Vit -1'\/577 1 7; Ko
“\ // ¢ = 7'r7 —7T T " K2

AN 7 K "

§ = :iﬁbl%‘?ﬂ}z(ﬁ'z(s:t) E;:rgr

"p: :CC
ol
D1 + P2 3®8=15®6® 3

O SU(3) symmetry constraint: SU(3) — SU(2) ® U(1)
1= Classify the physics amplitudes into 16 different one with given (S, ), e.g.
—2,4
écckincck (s tsu) =Tt - Laf k- (SHu),

[ Lorentz decomposition:

1
TAS s iaon(5:0) = 60 ) { ASD (5,0) 4 S (g + VBV 5.0 fulp o)

= A and B are two independent scalar functions.

()
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(RO LT\ BTG CE MECHERTNEIGU LA Calculation of scattering amplitudes

1 - HQL _
Tree amplitudes w{gm}w 19L {05, - ubNo + o ml 4 -
( 3
\ / N 7 N 7
\ 7/ N 7 A V2
h 7 \\ // \\ //
\\ // N 7 N 7
N N
HQL
1 O, \D/ y\@( ]
(a) () (c)
\ / \ 7/ N e
\ / \ Va N e
\ 7 \ / \\ //
\ 7/ \ / N o
\ / \ / ~
1 GY 3 ¥ GY- (I
) () ()
\ 7

(1 LO contribution
1 g° 1 1 1 cy) g° (1) (1)
Al = 55 [CVF@ + eV Fw] L Bl = ME - 5 [e6(s) - ¢ g(w)]

tree 4 p2 4F2
(d NLO contribution

2 2
4@ e L™ Ltmb, —t e H(s,t) i
tree T g2 2F2 2m?2 F2 F2
2(Mapy + My )
(2) (2) Y1 P2
Biree =Ca 2

( The NNLO tree amplitude can be derived straightforwardly, but in more complicated form.
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Coefficients in tree amplitudes

1 2
(S, 1) Processes o) (IO)(;D ) T 7y O((p2))
Cwr Cs Cr ¢ [Cz o]
(=2,1) Qe K = Qcc K| —2 0 2 [Eeel —4(6by + ba)m3,
(1,1) EeeK — K| —2 0 2 [Qecel —4(6by + ba)m3,
(1,0) ZeeK — K| 2 0 —2 [Qcc] —4(6by + ba)m?3
(0,2) Eeem = Eeem | —2 0 2 [Eeel —4(6by — 5ba)m?
(=1,0) Ece K — E K| 4 4 [Qcc] 0 —8(3b1 + 2b2)m3,
Qcc"] — Qcc"] 0 3 [Qcc] % [Qcc] _%(3171 + 2b2)m§( A (8b1 + %bZ)mi
EceK = Qeen |—2v3 =% [Qe] 2 [Bee 2V/3by (5m3 — 3m2)
(—1,1) Qeem = Qeem | 0 0 0 21/3ba(5m?% — 3m?2)
Eee K = EceK| 0 0 0 —8(3b1 — b2)m%
Qeem = B K| —2 0 2 [Ece] —6ba (Mm% + m2)
(0,3) Ecem = Eeem | 4 3 [Eee] —1 [Bee] —4(6b1 + ba)m2
Eeeh = Ecen | O 1 L[Eee] | —32(3b1 — b2)m3 + (8b1 — Lba)m2
Qe K = Qe K| 2 2 [E 0 —4(6by + b2)m%
Bee®® = Bectf) | © 1 [Eee] 1 [Eee] —12bym?
Hee = Qe K \/6 \/6 [ECC] 0 _3\/6172(””%( aF mi)
Been = QecK | V6 8 [Ece] — 265 [Q] VBba (5m% — 3m2)
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.
Loop amplitudes

\ / \ / \ / \ /
\ / \ / \ / \ /
\ o A / \ / \ /

\ / N/ N7 AY / \ / \ /

—O—0—0— —o—0—0b— O—-O-® OO-0—@
(a) (b) ()N / \ /(d)
\ / \ / \ / \ /

- - - - ~

(s) () (u) (v)
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.
Loop amplitudes

\ / \ / \ / \ /
\ / \ / \ / \ /
\ o [ / \ / \ /

\ / N/ \7 N\ / \ / \ /
—O—0—0— —O—b—0— O—O-O-® OO-0—0

(a) (b) (N _ 7 \ /(d)

\ / \ / \ / \ /
\ / \ / \ / \ /
\ / \ _ - / \ / \ /

\ 4 A / \ 7 N/ \ / \ /

O-O—0-0 ——0— —Q—@—
N 7 N 7
. @ < no . LW _ NRON
~ _ R -
\ / ~ - ~ - \ /
\ / P PRCAN [
\ / \ ) / \ \
QO—0P ——— ——0——
AN - _ 7 N - _ e
\ o, v B / v o0 / \ (m)

N N/ ) ! !
— — N ~ -
(n) (0) (p) (r)
\ / \ / \ / \ /
\ / v (N (N
, = /
\ \ / \ oy \ 7/ \ 7/
\ { HQL
AN 7 N 7/ [ )
- - - ~
(s) () (u) (v)
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Power counting breaking problem & Solutions

d PCB problem in Baryon Chiral Perturbation Theory (BChPT)

Mesons Baryons
N L T T N L T T
. 6L o . 4 6L . . -
Feynman Diagram
50 4 5L . o« o
A . . 44 e o o]
J} 5 5 red dots denote
0(pN) o 1,0 R possible PCB terms
) ) 1| 41t . i
How important? 0 ) ) ) ) 0 ) ) ) )
0 1 2 3 0 1 2 3
Loops Loops

Chiral order: N = 4L — 24\‘7'\[ — A\Y]; T Z;H }
1 Solutions (we prefer EOMS)

T T a T
7 m L] L] = - 7+ =

"
L}
n
1
~
T
| |
4
4
4
1
<
T
| |
]
1

6 m ] - " - 6 m [ L] - 6 m ~ ~ - 8 m e
5 m [} - [ ] - 5| [ ] [ ] w - 5 [ ] A X -+ s+ [ ] X -
4 m " m = 4 4 = " - 4 =m A 4 4+ = =
3k m W m w3 w W 4k m X 43w X n
2 m [] - = 4 2 = -~ 2 m . +4 2 = . -
T DR171 * EOMSyT * IRqT = HBA

Il L L Il Il L Il L | L L L Il L Il 1

0 1 2 3 Loops [] 1 2 3 Loops 0 1 2 3 Loops 0 1 2 3 Loops
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Extended-On-Mass-Shell (EOMS) scheme

(d Essence: two-step renormalization (m+finite)

1. UV subtraction:

Cj =€ (1) ‘f‘ﬁcJ 167

R
— T
e = (M)+ﬂm167r2F2 )
R
— T
9=9"(W+Bypmrs -
R
bi:bzr(ﬂ)JFﬁbiW,
R

2F2'

2. Finite subtraction:

"(w)
g (p) =g+
BT (k) = b + ——r

(1 Advantages:

= Power counting is restored — predictive power
e Respect original analytic properties — spectroscopy (poles and cuts), chiral extrapolation, finite

volume corrections

1= Fast convergency behaviour in many cases, w.r.t. IR, HB, etc

Ze-Rui Liang)
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Low energy constants

4 Priority principle for the LEC determination

1 Experimental or lattice QCD data = [b1,b2]
. . HDAS

5 Symmetries & resonance saturation = [g,b3,ba, bs, bs, c11, 12, c20]

1= Naturalness = [b7,c13-19]

J Heavy Diquark Antiquark Symmetry (HDAS)

$ Heavy Diquark

Q
Ry gﬁ

@ Antiquark Symmetry @
@

= |n HQL, the heavy diquark belongs to the color 3. representation and serves as a static color source for
the light quarks.
= The same color dynamics arises in the mesons containing a single heavy antiquark.

Ze-Rui Liang) Doubly Charmed Baryons BB FAEA MRS 16 /28



Heavy diquark antiquark symmetry

1 Unknown LECs connected with the ones in the charmed sector.
v Lagrangian with super field S = diag{H, T}, where ) € T and D™ ¢ H.
== The D¢ interaction is well determined!

- - ~
2 Relations by HDAS ¢ scattering D¢ scattering
9= *%901 LECs Value LECs Value
1 1 1 g —0.19 | go 1.095
by = ———(ho + =h1), bz =——h1, ~ -
2mp 3 2mp by —0.04 | ho  0.0172
ba=—g——hs, bi= ——ha, b2 =011 | hy  0.4266
m m ~ ~
_ome e by —1.461093| hy  5.59°2:07
mp mp ~ . - .
bs = ——hs, be=———ha, by 0.66£0.19| hy 2527073
—_ 7 +0.05| 7 +0.23
oo m'—gg o bs —0.17100%1 Ay —0.7110-23
ey 2 g 9B 20 2 be 0.1140.04| hy —0.477017
é11 —0.08T9211 5 —0.161252
. _— ¢z 0.08729% 1 g5 0.08+2-%%
Being able to make predictions now! 12 T {]3 7y
¢20 0.4970115 g1 70'9970:18
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Basics of scattering lengths

(A Partial-wave amplitude:

1
167+/s
B =) [AED 0+ (Vi) BED 0]}

FED ) = gz {4+ me) [AFD0) + (V5 - ) B ()

(d Generic definition of scattering lengths:

trs = lim Jex(s)

St (numerical 0/0 problem)
la|=0 q**

d Formulae for S- and P-wave scattering lengths

(s,I) _ my (8,1) (8,1)
ao+ - i (mw T m¢) { [A (87 0)] a2=0 + me [B (870)} a2=0 } 5
(S, I) _ My (S,1) (S,1)
St = 6m (my + me) { [atA (s, t)} t=0,q2=0 T me [atB (s, t)] t=0,q2=0 } '
(8,1) _ _(S,1) _ 1 (s,D) _ (s.1)
s =y - +m¢){ [ACD (0] ,_ = @my +me) [BED(,0)] }

Therefore, the S- and P-wave scattering lengths can be calculated analytically!

(Ze-Rui Liang) Doubly Charmed Baryons BB FAEA MRS 18/28



S-wave scattering lengths: J© = (1/2)~

) 9 o®?)
(S,I) Processes O(pt) O(p?) Total-EOMS HB
Tree Loop
(=2,1) QeeK = QeeK | =027 029 —0.11  —0.001 —0.0979-12 —0.20(1)
(1,1) EeeK — EceK | —0.27 027 —0.13  —0.47 —0.60 + 0.13 —0.25(1)
(1,0) EccK — EccK | 027 034 0.13 0.30 1.03£0.19 0.92(2)
(0,3) Eeem = Eeer | —0.12 0.04 —0.01  —0.06 ~0.16 + 0.02 ~0.10(2)
(=1,0) EecK = ZEccK| 054 024 0.25 0.16 1.1975-22 2.15(11)
Qeen) = Qeen |[—0.001 0.37 0.0 0.05+ 0.55¢ [0.4270 15 + 0.55i|0.57(3) + 0.214
(=1,1) Qeem — Qeer | 0.0 0.04 0.0 —0.04 —0.01 + 0.02 —0.002(1)
EeeKk = EccK| 0.0 031 0.0 —0.04+40.10i[0.277513 +0.10|0.26(1) + 0.19i
(0,4) Zeem — Ecer | 025 0.04 0.01 0.04 0.34 + 0.02 0.36(1)
Ecen = Ecen |—0.001 0.32 0.0 —0.26 0.06701%  ]0.34(1) + 0.10¢
QecK — QoK | 027 029 0.11 —0.01 + 0.55¢0.667013 4 0.55¢(1.18(6) + 0.29:

(1 Differences between EOMS and HB results:

= Rel. corrections;

1z HQL-vanishing diagrams;

Ze-Rui Liang)

Doubly Charmed Baryons

= Res.-exchange contributions
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P-wave scattering lengths: J = (3/2)*

(@) 3
(5,I)  Processes o(p') O®?) (e7) Total
Tree Loop
(=2,1) QK — QccK | 0.16  0.60 —0.22 —3.00 —2.4713:9
= = +3.02
(1,1)  EeeK = EccK | 010 059 —0.22 -1.19 —0.73+3-92
(1,0)  EceK — EccK [—0.10 —8.77 0.22 1.71 —6.9312-53
(0,2)  Beem — Ecer | 062 075 —0.18 —41.8 —40.67320
(=1,0) EccK = EccK | 0.0 527 045 0.48 6.1913 78
Qeen = Qeen | 0.07 2.0 0.0 —1.13+0.01d| 0.9372:92 +0.014
(=1,1)  Qeem = Qeem | 0.0 —6.23 0.001 —0.10 —-6.3271%
EeeK = EccK | 0.0 —4.09 0.0 —0.11+0.015| —4.2%7-2% 4 0.014
0,3) Ecem — Ecem |—0.31 0.75  0.35 21.2 21.975:39
Ecefl = Eeen | 0.02 —2.31 0.0 —0.01+0.015|—2.307}13 +0.014
QeeK = QecK | 0.0 0.6 022 0.19+40.015 | 1.072:%7 4+ 0.01¢
. 7

(d The NNLO loop contribution turns out to be large for some channels
= The size of NNLO trees might be underestimated, due to the poor information on the NNLO LECs.
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P-wave scattering lengths: J© = (1/2)"

(@) 3
(5,I)  Processes o(p') O®?) (e7) Total
Tree Loop
(=2,1) QK — QccK [—0.38 0.58 —0.34 0.02 —-0.1313-9%
(1,1)  EeeK — Ec.K [—0.36 0.57 —0.37 —1.74 —-1.907%9
(1,0)  EceK — EccK | 0.36 —8.80 0.37 0.46 —-7.5912%2
(0,2)  Beem — Ecem | —0.80 0.75 —0.2 19.5 19.31319
(=1,0) EccK — EcK | 016 525 0.74 -9.77 -3.611277
Qeen = Qeen | —0.13 1.97 0.0 —2.16+ 0.01i | —0.327392 4+ 0.014
(=1,1)  Qeem = Qeem | 0.0 —6.23 0.0 —0.53 —6.75171%
EeeK = EccK | 0.0 —4.11 0.0 —0.60+0.015 | —4.7211-22 4 0.01¢
(0,3)  Beem = Ecem | —0.27 0.75  0.39 —104.9 —-104.17338
= = . +1.13 .
Eect) = Ecen | —0.03 —2.33 0.0 —1.4340.01i|—3.79%711% +0.014
QeeK = QecK | 016 0.58  0.34 —3.77 +0.01i | —2.697257 + 0.014
. 7

Results for P-wave scattering lengths for DCBs for the first time.
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Full results vs HQL results

(S,I) Processes a0+ [J7 = %7] ay [J7 = %+]
Full results HQL results Full results HQL results
(=2,3)  QecK —0.0970-1% —0.087013 —2.4773% 0.3475 %%
(1,1)  ZeeK | —0604£013  —0.62+0.13 —0.7315:%3 0.3975:03
(1,0)  Eec 1.03 4+ 0.19 1.0340.19 -6.937283 -8.191283
0,3)  Eeer —-0.16£0.02  —0.15+0.02 —40.6%329 0.63%329
(L0 =K | LR LR el el
Qeen 0427015 +0.55i 0.4270 15 +0.56i 0.937308 +0.01i  2.0373 55
(=1,1)  Qeemr | —0.01£0.02 0.0 +0.02 —6.32171°55 —6.2371%5
ZeeK [0.277013 40200 0.287513 +0.100 427123 1 0.010 —4.1471F
0,3)  Eeer 0.34 £ 0.02 0.33 £ 0.02 21.975:39 1411339
Ecen 0.0610 1% 0.05791%  —2.307113 +0.01i —2.16 £ 1.13
Qee K [0.661015 +0.550 0647013 +0.55i —2.307 )13 +0.01i  1.147307

Those HQL-vanishing diagrams are significant for P-wave scattering lengths.
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S-wave phase shifts: single channels

60 : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : 60
T -== 0(p) ~ - 0*) - = - O*) -=- 0p) -~ 0() = - - O") o 52
40 Total -+ HQL e Total -+ HQL RS i e
g - e =
o= - 20
e m
K 0 %
e ——— e B vz
~ 1 U [STmmeesmemmiimooSommm T NG T T e — o
B T I A e PSP "z
o 0 Tt L T 40 g
‘ —60
. 4.15 4.2 4.25
V5 [GeV] Vs [GeV]
T T T T T T T T T T

g 80 --- O() -~ O(?) - --0(?) - I === 0) — = 00*) = =-00") |15 &
[ r Total -+---- HQL B L Total -+--+- HQL i i;
S 60| i 18
< [ 1 o

[l]8 40 L

! 3
SRl %
— [¢]
= &

0

V3 [GeV] V3 [GeV]
= Cancellation exists between the LO and NLO contributions.

w Suffer from poor convergence property as usual in SU(3) ChPT!
= The HQL-vanishing diagrams contribute negligible!
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S-wave phase shifts: coupled channels

[ Only for elastic processes in elastic scattering regions

10
g 80 --- 0@) -~ 0@ - - - O(p?) === 0(p) -~ 0% - --0(*) S
5 Total -+ HQL L gL
£ 60 . Z;
% 40 g
[ ‘o
a4 20 2
L 8
4.15 4.2 4.25
Vs [GeV]
50
) 40
]
= 30
S
Se 10
S
2
3.8 3.85 3.9
V5 [Gev]

= Same conclusion can be drawn as the single-channel cases, except for the Ec.m(I = 1/2) channel.
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IV. Summary and Outlook

I1l. Summary and Outlook ]
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Summary and outlook

d One-loop analysis of the )¢ interactions within relativistic BChPT using EOMS

= Analytical chiral amplitudes are obtained, HDAS is used to estimate the low-energy constants.
= S- and P-wave scattering lengths are predicted.
= S-wave phase shifts for elastic scattering processes are presented in the energy region near threshold.

[d To draw more solid conclusions, one needs more data from Lattice QCD.

| attice computation of all the single channels is ongoing.
= Coupled channels with dis-connected diagrams, more types of interpolating operators.

ChPT & Lattice QCD — the spectroscopy of doubly charmed baryons

Thank you very much!
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IV. Summary and Outlook

Backup J
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Why phase shifts?

1 Disclaimer:

w Challenging to measure phase shifts experimentally!

= Yet, Liischer formula links phase shifts to energy levels from lattice simulations!
(A Liischer formula

det[l+ip-t- (1 +iM)] =0

1= ¢ is infinite-volume scattering matrix (ERE, S-matrix parametrization)
& M(Ecm, L) encodes finite-volume information

0.74

_— w/ thermal state removal

06140 -~ w/o thermal state removal

- d’=1 A E
- d’=2 = Tlu
0.3 2aM, S - d?=: + Bl
.31 o
*************************************** o4 d* =4 = B2
1|.£’lx\ l.:—'\l l.‘E 2.:%1 Q.bl Z.BQ .‘5.;&1 ;i.‘E 1.;&1 L‘E 0.30 0.35 0.40 0.45 0.50 0.55

d:T aFoy

p meson from 77 scatteing [M. Werner, et al., Eur.Phys.J.A 56 (2020) 2, 61]
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