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Unitarity of CKM matrix -3-

Vyyq| =0.97367 £0.00032
V.| = 0.22431 + 0.00085
V.,,| = 0.00382 + 0.00020

First row:

Vua  Vus  Vup\ 107*accuracy |y 12 + |V 5|2+ |Vyp|? = 0.9984 + 0.0007
Vcd Vcs Vcb

Vi Vie Vi Veq| = 0.221 + 0.004 1.81%
V.| = 0.975 + 0.006 0.62%
PDG 2024 Second row: Vcbl = 0.0411 + 0.0012 2.92%

102 accuracy |Vqg|* + |Vog|?+ |Vop|? = 1.001 + 0.012

High precision determination of the second row provide strong tests of CKM
unitarity, but this has to answered together with theoretical understanding!



Tau-charm region : perturbative vs non-perturbative QCD -4-

" T decay (NSLO) Fat - * Around the proton radius scale
low Q? cont. (N°LO) = "
DIS jets (NLO) ] (~ 1 GeV), QCD cannot be
, Heavy Quarkonia (NLO) = - solved analytically, and the
e e jets/shapes (NNLO+res) F* ]
pp/pp (jets NLO) = 4 theoretical calculation at this
EW precision fit (N3LO}-e— ] .
pp (top, NNLO) —+ - scale 1s one of the seven
‘© i Millennium Prize Problems.
=4 ]
e The baryon of the Tau-
0.15 charm region: 1is just in the
[ region where the transition
0.1 |
[ from perturbative to
- =0 y(Mz%) =0.1179 £ 0.0010 ] )
005 il ia nonperturbative happens.
1 10 100 1000
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Lattice QCD

6
Shatt — Z Ez—ReTr(l —Up) + Z cj(fot”yu + amyg)q
N —— — ! N — | —

wilson gauge action lattice fermion action

¢ Charm quark on discrete lattice:
consider both IR and UV effects:

m.L 24, and a~! > massscale

for m, = m™ ~ 140MeV, and m_ ~ 1.3GeV,

L 2 5.6fm

a” !> 1.3GeV =~ (0.15fm)™!

xXT

@ Quark
A Gluon




Chinese Lattice QCD configurations

Hu, et. al., CLQCD, PRD109, 054507 (2024)

@ a =0.1053(2) fm
@ a = 0.0888(3) fm
@ a =0.0775(2) fm
) fm
) fm

v' 2+1 flavor full-QCD ensembles with stout smeared

. . . . = 0.0683 To be generated
clover fermion action and Symanzik gauge actions 2 PO 051923 ® "\ the future
m : - d -
N : i HEE @ o~ 0.04fm
* 14 ensembles with more than 5000 1 — o S30A1QQHours
250 A100 . 4 A100
configurations in total; e’ Sﬁ:Jrgo Hours
ooy @ @ 150A100 @ 10a100 O
* 5 lattice spacings from ~ 0.05 fm to 0.11 fm; Fiais BOAE
128 A100
g @ 43 A100
Hours
* 7 pion masses from ~ 130 MeV to 350 MeV; - 200 Mev OO0 o O
...... O ———— ‘ 429_,/519@,
Hours
* 4 Volumes from ~ 2.5 fm to 5.0 fm.
O Ensembles with another setup are preparing for

better control on systematic uncertainties.



Baryon events produced by STCF -7-

Branching fractions for some J/y, w(3686)— BB decay form STCF Frontiers of 5

February

Decay mode B (in units of 107%) Angular distribution parameter oy, Detection efficiency No. of events expected at the STCF P h - e
J/w— AA 19.43 £ 0.03 £ 0.33 0.469 £ 0.026 40% 1100 x 10° ys l cs
w(3686) — AN 3.97+0.02+0.12 0.824 £ 0.074 40% 130 x 10°
Ty — =020 11.65 % 0.04 0.66 £ 0.03 14% 230 x 10°
w(3686) — == 2.7340.03 0.65 + 0.09 14% 32 x 10°
Jjy— E"ET 10.40 £ 0.06 0.58 +0.04 19% 270 x 10°
w(3686) — =Z7=7 2.78 +0.05 0.91+0.13 19% 42 % 10°

The expected numbers of events per year at different STCF at 4.630 GeV.

w(3686)m 7 0.033 3.3 x 107
AcA. 0.56 5.6 x 10%
AA, 6.4 x 107 Single tag 29 =
_ ) T = - % HighsPEducation Press S ’ @ Springer
T+T 3.4 3.4 x 10 : ! .

STCF, Front. Phys. 19, 14701 (2024)
High precision measurement in STCF

High precision calculation in LQCD



Outline

2. Semi-leptonic hyperon decays




A — p{v semi-leptonic decay

Experimental measurement:

BESIII LHCb STCF

BESIII : PhysRevLett.127.121802 (2021)
Br(A - pu™v,)  (1.48+021)x10™*  (1.46%0.10)x10™* -

BESIII : arXiv: 2509.09266

- - —4 —4
Br(A - pe™v,)  (8.16£0.27)x10 - (8.32£0.07)x 10 STCF : Eur. Phys. J. C 85, 1408 (2025)
[Vaus | - 0.235£0.016 - LHCD : arXiv: 2511.15681
Vol 0.2332+0.0042 - 0.9%
_ 0.90-
(:l%- 0.80+ e !
I - - a
Lattice QCD calculation: e : : :
@—0.057 = I i
. L81—[}*.10— I ;
S. Bacchio, et al. Phys. Rev. Lett. 135, 231901 (2026) e 1 1 ,
3-4.507 - = :
Q i
Ensemble |[Abrv. V/(I4 ﬁ a [fIIl] My [MGV] ST .15 0.10 .05 o.luo

g% [GeV?]

cB211.072.64| B64 (64> x 128|1.778|0.07957(13)| 140.2(2)




£ — Afv semi-leptonic decay -10-

Cabibbo-model fits
ByPT

Branching fraction £ — Aev, :

2 Pem. D
: _ 5 5F
BESII: (3.60 + 0.405¢4¢ £ 0.105y,5) X 107* ) 3.00 '% I
w |
PDG2024: (5.63 + 0.405q; + 0.314y5) X 107 = of
X Ry S ¥ a—"
g(ll'
Lattice QCD calculation: BESIIL, arXiv: 2512.15273
_ — 14
APy s )07 (1 = 5)8[Z(piy 50)) )
~ i ’ uF 2 (2 vy
=tn(ps) [VuFL (@) +i04g %(i) + qﬂ%(i)] uz(pi)
o ey L Gal@®) | Gald?) 6\ /@
—un(pr) | 7G1(q7) + 10,9 - + qu e Ysus(pi) e

In collaboration with: Z.F. Liu, Y. Meng, G.Y. Wang, W. Wang, Q.A. Zhang, F.W. Zhang



Hyperon: Lattice set-up -11-

The three point correlation functions of hyperon:

C2 )\ (tteq. V. 0T = Z ST T T (O (), T(y), O=.5(0)) Tye

where
T
OE— = Eijk(di C’}/5Sj)P_|_Sk,
T
On = € (u; Cvysd;) sk,
J = ay,(1—5)s. 4
Pion C24P34
mass .
: __
smear size |Pion (MeV) .
C24P34 243 X 64 0.105 4 30 . .
C32P29 323 X 64 0.105 4 30 290 984 2
C32P23
C32P23 323 X 64 0.105 4 30 230 954 2 .
F32P30 323 x 96 0.077 550 300 772 2
>

Lattice spacing



Reduction formula _12-

momentum: P} = (my,0,0,0),P, = (E»,0,0,p)

V2 mom_1
3pt i, e 1.30
Ep—u\(tv tseCI??a?)T - Ze 17726 Z?
7 ? 1.25
Y11 ra) 1.20 -
X (Oa(z),u(y)l's(y), 0=(0))T
-— - 2 115
current projector E
mom= (0,0, p) I'=~, | I'= Yy '=~, | I'=~ H10 o 1.028 £ 0.046
T = 0 0 7, 7 Lo | 3 oo
T = ~* Ifg 0 0 0 0O tseqg 12
T =~ 0 V) 0 0 L.00 s
T = ~%~Y 0 0 0 0 -6 4 -2 0 2 4 :
TT —~ 3 8 184 I;J t- t_{seq}/2
R 6
T —~Y~72 0 Vs 0 0
T =51 0 0 0 0 The ratio of 3pt/2pt
Linear combination of form factors:
V; = AF1(q*) + BF,(q*) + CF3(q?%), [ =1~6



Preliminary result of £ — Afv

—04 :4, $
—0.6 ) P +
By 0
¥  Physical point S
109 4 c2ap34 Preliminary
., | ® c32pP23 +
- ¢ C32P29 +f°
.l 4 F32P30
b G36P29
q*[GeV?]
vector form factor F1
The next :

1. New ensemble G36P29

2. Chiral and continuum limit extrapolations

dr/dg?[10-16 GeV]

e
-

e
o

o s
=
L

Preliminary

Electron channel

) Muon channel

T T T T T
0.00 0.01 0.02 0.03 0.04

q* [GeV?]
Differential decay width

Pion ) C24P34

mass .
Running...

G36P29 | F32P30

C32P29
C32P23

Lattice spacing

13-




Outline

3. Charmed baryon

_14-



Recent progress on charmed hadron in Lattice QCD -15-

v" Charmed meson:
v' Decay constant: H.Y. Du, el.al, PRD 111,054504 (2025)
v D, - ¢fv: G.F Fan,etal, 2510.14478 (2025)
v D - D,y: Y.Meng, et.al, PRD 109, 074511 (2024)

v" Charmed baryon:
v" Decay constants: L.Y. Li, et.al, Phys.Rev.D 113 (2026), 054509
v E,— Zfv: Q.A.Zhang, et.al, CPC 46, 011002 (2022),
v E,— &,/ mixing: H. Liu, et.al, PLB 841,137941 (2023), PRD109, 036037 (2024)

[r] [1]



Charmed baryon: Decay Constants

4 Ay = A, form factor:

= (Ag]iAlAp) o< (4|04, 10) o ;.
[ I — || form
o @ | factor The definition of decay constants:
| /. l\\ {
\@/ @ (0€ji(u Cysd;)cilAe) = my fa ua,
Charmed baryon A, Ap = A, two—body decay

Only QCD sum rule calculation:

Y.-J. Shi et al. 1 — E g ——
A. Khodjamirian et al. —- - E e R
Z.-X.Zhaoetal. { M E a
Z.-G. Wang - —e—i - ——i b —e— 41 +—e— - ——
L L U ) L ) L ) L B U B L L B L L L B L N B R L | L L B L N N L B
0.00 0.01 0.02  0.00 0.01 0.02 0.01 0.02 0.03 0.02 0.040.02 0.04
fa. (GeV?) Jz. (GeV?) Jz. (GeV?) f. (GeV?) fo, (GeV?)

The decay constants of charmed baryons have yet to be determined from first principles.



Interpolating operator

SU(3) symmetry of di-quark:
303=3®6

( OA+ = €ijk (u?C%dﬂcm

C

3:¢8 O+ = E@jk(U;C%Sj)Ckv

—

T
| O=0 = €iji(d; Cyss;)cy,

Pseudoscalar current

A. Khodjamirian, et al., JHEP 09, 106 (2011).
H. Liu, et al., Phys. Lett. B 841, 137941 (2023)

( T

Eijk(d;C%Sj)’Y“%Ck;

= €1 (u; Cypdi )V vscn,

1

= %Eijk(dgc’mdj)v“%ck,

1

= %%k(u;cwwh“%ck»

1 T

= %Gijk(sg Cusi )V s Ch-

Vector current

_17-




Charmed baryon: Lattice set-up -18-

A
Pion H48P32 F32P30 C24P29/C32P29

e e
mmmmmesses @ Four lattice spacings [0.052 - 0.105] fm — continuum limit . ‘ .
ENENEEEEEE C32P23

smmmmemems @ m,; = 135 — 320 MeV — physical pion mass
cLacD O
C48P14

physical pion mass ‘
>
Pion (MeV) Lattce spacing

C24P29 243 x 72 0.105 2x%10 30—
— —— Effective mass: 2.3417£0.0172 GeV
3 Z 28 I A, baryon
C32P29 32° X 64 0.105 290 984 2%10 e o
2 2.6 .
C48P14 483 x 96 0.105 135 187 2x20 E 2.4 e o 5 3
C32P23 323 x 64 0.105 230 451 2x10 =
5 10 15
F32P30 323 x 96 0.077 300 777 2x10 N e
’I ----------- Model weight
HA4SP32 483 x 144 0.052 320 550 2%6 £l ~= e
- !

5 10 15



Non-perturbation renormalization

Renormalization on the lattice QCD:

00

Charmed meson

Proton

U/

Charmed baryon

Renormalization condition:

Zo,Z

-1/2
ql

Z

-1/2
q2

Z

-1/2
q3

lo;Ismomy, /syM3q = 1

1.025 -

1.000

2GeV)

0.975

0.950

0.925

Z%)’IIS /2%1‘2 ( 1

0.900 -

0.875

C24P29, a=0.10524 fm
C32P29, a=0.10524 fm
C32P23, a=0.10524 fm
C48P14, a=0.10524 fm
F32P30, a=0.07753 fm
H48P32, a=0.05119 fm

B A B - e

=m
- -
‘‘‘‘‘
=
Emm—
-

bt 1Y

Rl
L ~— - R -
- —— ———— TR ——-
~— - === =
T~ e ——
— -
~— e e————

-
———

1.025 1

2GeV)

ZNS/Z3 (n

1.000 1

0.975 4

0.950

0.900 -

C24P29, a=0.10524 fm
C32P29, a=0.10524 fm
C32P23, a=0.10524 fm
C48P14, a=0.10524 fm
F32P30, a=0.07753 fm
H48P32, a=0.05119 fm

B R - e

k=== -

0.925 { ~~=I7W==

- o~
-

e ——— —m———
= —_—— =m==—
M~ - -—= ==
S~ ——— -
- - -
- —_———
- ————

~
-
-
~———
-—

08754  TTTETEs —

_19-

L.Y. Li, et.al, Phys.Rev.D 113, 054509 (2026)



Numerical result of decay constants

Charmed baryon renormalization constants:

Ensemble  Z}™ S 7 Z3¥s Zys
C24P29 0.0277(32) 0.9584(84) 0.9510(85) 0.9205(32) 0.0824(38)
C32P29 0.9252(91) 0.9557(95) 0.963(10) 0.9319(98) 0.994(10)
C32P23 0.9477(85) 0.9791(88) 0.9701(84) 0.9389(81) 1.0023(86)
C48P14 0.9481(86) 0.9796(89) 0.9783(80) 0.9469(77) 1.0108(83)
F32P30 0.8908(56) 0.9085(57) 0.9048(51) 0.8872(50) 0.9228(52)
HASP32 0.8400(27) 0.8492(28) 0.8513(26) 0.8420(26) 0.8607(27)
Charmed baryon decay constants:
Y.-J. Shi et al. - 1 1 — —v—
A. Khodjamirian et al. - @ . - . —— |
Z.-X.Zhaoetal. {1 & 1 & . . .
Z.-G. Wang 4 +—@— 4 e - —— 4 +—e— - ——
This work —HEH - HEH . —— . i . HEH
000 002 001 002 003 002 004 002 004 002 0.04
fa. (GeV?) fz=. (GeV?) f= (GeV?) fs. (GeV?) fo. (GeV?)

L.Y. Li, et.al., Phys.Rev.D 113, 054509 (2026)



Charmed Baryon Z, Decays -21-

- PD : (In 2024
20 (dsc) » 27 (dss)?*v,: Recent progresses G average: (In 2024)

=0 _ . =— .+ _
« Experimental measurement: (In 2021) Bepa(Ee —="eTv.) = (1.05+0.200%

€+
BBelle(Eg — = _€+Ve)

= (0.7304+0.021 +£0.033)%
BBelle(E(c) - E_ﬂ'_‘_) ( ) ’ vy

BariceEl — Z et )

= (1.38+0.14+£0.22)%

Batice@El— = 11) O O
combining with a normalization mode: (in 2019) ° °

BeneE —E7 71 = (1.80+0.50+0.19% o o
giving the absolute branching fractions: Belle Collaboration, PRL127, 121803 (2021)

ALICE Collaboration, PRL127, 272001 (2021)
Belle Collaboration, PRL122, 082001 (2019)
PDG Collaboration, PRD110, 030001 (2024)

BpaeE2 — =7ty = (1.314+0.04+0.07 4+ 0.38)%
BariceEY —-EZ"ety) = (2.484+0.25+0.40+0.72%



Lattice QCD results in 2022:

Q.A. Zhang, et.al, CPC46, 011002 (2022)
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29-

Ensembles by CLQCD collaboration:

B=10/g" DxT a Csw « i % m,

5108 620 WxT2 0.108 1.161 -02710 285 0.1330 640
5080 641 3%06 0.080 1141 02295 295 0.1318 650

« 2+1 flavor stout smeared clover
fermion + Symanzik gauge actions

« 2 lattice spacings @ a = 0.105fm
and 0.077fm;

* Valence quark mass @ m,;~300MeV
m, ~650MeV;

* Charm quark tuned by physical j /¢
mass;

e Measurements: 18,000 ~ 31,000.



3.
Lattice QCD results in 2025:

Ensembles by RBC&UKQCD collaborations:
C. Farrell et al., Phys. Rev. D 111, 114521 (2025)

Label NZx N;xNs al[fm] amua am$  ami  m, [MeV] Nmeas
o ey B E msE e P T TR e Y- TR i v v CO1 248 x64x16 0111 001 004 00323 420 2264l 283 ex
C005 24*x64x16 0.111  0.005 0.04 0.0323 340 2488 sl, 311 ex
FOO4 32° x 64 x 16  0.083 0.004 0.03 0.0248 300 2008 sl, 251 ex
F1M 483 % 96 x 12 0.073 0.002144 0.02144 0.02217 230 1808 sl, 113 ex

o 2+1 flavor domain-wall fermion +
lwasaki gauge actions;

« 3 lattice spacings @ a ~ 0.07 — 1.11 fm;

* Valence quark mass @ m,~ 230-420
MeV;

3
175

« Charm quark use anisotropic clover
action, m, is tuned to match the mass
of D, and hyperfine splitting.

- All-mode-averaging is used on each
— o ensemble.

2 /2
T/ Tinax

—0.4 —0.2 0.0 0.2 0.4 0.6 0.8 1.0
Ll -



Charmed baryon: =, Decay

Discrepancies in decay rates of 2 - Z-etv,

r~—

Belle

ALICE
PDG average

Zhang et al.

Farrel and Meinel

(1.31+0.39%
(2.48 £0.86)%
(1.05 £+ 0.20)%
(2.38 £0.49)%
(3.58 +0.120%

0.25
&
> 0.20
<]
O
i
l, 0.15-
B
5 010
o =0 - =" ety
~
ﬁ - .
_[50.057 — Farrell and Meinel (this work)
= Zhang et al.
0.00 | I I | I I
0.0 0.2 0.4 0.6 0.8 1.0 1.2
2 [GeV?]

C. Farrell and S. Meinel, arXiv:2504.07302 [hep-lat]

B=10/g I3xT a My Ks My
s108 6.20 243 %72 0.108 —0.2770 285 0.1330 640 CL CD
5080 6.41 393 %96 0.080 ~0.2295 295 0.1318 650 Q

Label N3 x N, x N5 f3 a [fm] 2z/L [GeV] am,,

val
amg )

amg) () ﬁgi}' Ny Ny

COl 243 x 64 x 16 2.13 0.1106(3
C005 24 x 64 x 16 2.13 0.1106(

FO04 323 x 64 x 16 2.25 0.0828(3
FIM 483 x96 x 12 2.31 0.0728(3

) 0.4673(13) 0.01
3) 0.4673(13) 0.

) 0.4680(17) 0.

) 0.3545(13)

)05

(
(
004
(

0.4312(13) 0.04
0.3400(11) 0.04

0.0323
0.0323
0.0248

0.1541 1.2004 1.8407 283 2264 RBC
0.1541 1.2004 1.8407 311 2488
—0.05167 1.1021 1.4483 251 2008

0.002144 0 2?2(} 10) 0.02144 0.02144 —0.05874 1.0941 1.5345 113 1808

224




Puzzle of E0 - E-e*v, decay

ALICE’s result is updated

—e—

——A

(!

Farrel and Meinel (2025)

2.6 0

QAZ et al. (2022)

10.8 ¢

PDG average (2024)

p—=@— Belle (2021)

5.60

1.3 0

{ ALICE (2021)

1

2

3

by Q.A. Zhang PPT

E. — E form factors from lattice QCD with domain-wall quarks:
A new piece in the

Callum Farrell

https://doi.org/10.1142/S0217751X2645003X

5.

C.Farrell etal. - (o |
PDG| —eo—
ALICE 2025 F—a—
ALICE 2021 I L i
Belle | } ®
05 1.0 15 20 25 30 35 40

L.Y. Li and W. Wang, Int. J. Mod. Phys. A (2026)

puzzle|of ! decay rates

and Stefan Meinel

Department of Physics, University of Arizona, Tucson, Arizona 85721, USA

®™ (Received 22 April 2025; accepted 10 June 2025; published 27 June 2025)



e m = mixi
Charmed baryon: Z. — . mixing

* Baryonic currents of SU(3) eigenstates: 303=3P6

Anti-symmetric triplet
03 — 6abc (ETGC’)%Sb) P_|_éc,
J=0

« Mixing comes from the breaking of SU(3)y symmetry:

—sin@ cos@

Symmetric sextet
06 — 6(;Lbc (eTaC,?Sb) . ;Y*,Y5P+éc
J=1

=) 1 =3
Mass eigenstates ( HC)) — ( cos 0 Smg) ( “C>) Havor e:gev\s-(:a-bes

—/ r—
Ze) E2)

the mass and flavor eigenstates satisfying:

—3/6 /> —3/6 /-
HolE"(7 = 0)) = m_y|E"°(P = 0)),

206-




e m = mixi
Charmed baryon: Z. — . mixing

Several works from various methods are controversial......

Sum rule

HQET

Quark model

Lattice QCD

5.5°+1.8°

8.12°£0.80°

16.27°£2.30°

24.66° £0.90°

Negligibly small

T.M. Aliev, et al., Phys. Rev. D 83, 016008 (2011)

Y. Matsui, Nucl. Phys. A 1008, 122139 (2021)

H.W. Ke, et al., Phys. Rev. D 105, 096011 (2022)

C.Q. Geng, et al., Phys.Lett.B 838, 137736 (2023)
C.Q. Geng, et al., Phys.Lett.B 839, 137831 (2023)

Brown, et al., Phys. Rev. D 90, 094507 (2014)

07




Charmed baryon: =, — Z_ mixing -28-

Strategy I: From matrix of correlation function Strategy IlI: From the matrix of Hamiltonian

H. Liu, ef al., PLB841, 137941 (2023) H. Liu, et al., PRD109, 036037 (2024)
Lattice Calculation

o = 3 (0%@,00%0,0) (03,05, 0))
(0°@,00°@,0)) (0°@,H0°@,0))

Lattice Calculation

350 ((B3(B)|(Hy + AH)Z3 (D)) (B3(B)|AH|ES
e - [4F (( (P)|(Ho + AR)E(P)  (EX(P)IAHIE(P) )

(2”)3 = 307 =605 = 6(
(Ee(P)IAH|EZ(P"))  (B2(P)I(Ho + AH)|ES(P'))

Theoretical Parametrization — C(mz=_,mz=/,0) . L
© Theoretical Parametrization

2mZ; 0 23|04|23)  (23|04|ES
MF(I_),:O):( = ) +m8(( cl 8| _c) ( c| 8| c))

0 2m (ES]0gIED)  (28]0g|=¢)

— Mp(m=

et

mEéa 9)

* Results from LQCD (C11P29S) agree with each other:

] ® Cl1P14L & C08P30S
0.8 1 A cleaMm &  Co6P30S
$ Cums @ Fysilpoint] Strategy I: 6 = (1.094 £ 0.060)°

010 015 020 025 030

m, (GeV) Strategy II: 6= (0.810 £ 0.206)°




Challenges and Prospect

C.Farrell etal. | =
A small mixing angle is not a
sufficient to explain Z, decays!
PDG| —e—
ALICE 2025+ ——
Strategy I: 6 =(1.094 + 0.060)° iCE 2021 L
Strategy II: 6 =(0.810 £ 0.206)° ol

0.5 1.0 15 2.0 25 3.0 35

v" A new LQCD calculation using CLQCD configurations is under progress

N —

v" An independent experimental measurement of 22 — E~n ™" is needed.

4.0

0.




Summary -30-

v Lattice QCD has provided a nonperturbative approach to explore baryon physics
for STCFs

v Some progresses have been made in the hyperon

v' Many progresses have been made in the charmed baryon:
v Decay constants,

v’ E, - Efv form factor

v

[1]

¢ — 2. mixing
v' There are still many challenges:

v E. > Efv puzzle

Thank you very much for your attention !
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