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1. Haobo Yan et al., Phys. Rev. D 111 (2025) 014503 on D — Dy(2300)
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3.-Haobo Yan et al., Phys. Rev. Lett 136 (2026) 141901 on e = m(1300)
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BRERFAIEST % (OpTion)

> KEBDANSRIAREEITE S mKIREREN
C(t1,- -+ ,tn) = (Q[01(£1)O2(12) - - - O (1) (€2)

> XJFREMIELRZSEIRY 0(3) ARERAILIFEF O, BE/NHY/NEE

> Mathematica 24 OpTion ALEIEEEARIAFR R FEUES N (RERF
> OpTion kA THERRGIFE (CLQCD) IERITH
> TS FFE: https://github.com/wittscien/OpTion

& wittscien / OpTion (Public L\ Notifications % Fork 0 ¢ Star 14

<> Code (%) Issues I Pullrequests (») Actions [ Projects () Securityand quality |~ Insights

+ main ~ ¥ 1Branch © 2 Tags Q Go to file About

OpTion (Operator construcTion) is a

@A wittscien Fix Python output when the coeff is complex cb1d4b9 - 5 mon its Mathematica package for building
i ice OCD

Haobo Yan (##%i&ik), Chuan Liu, Liuming Liu, Yu Meng, JHEP 10 (2025) 210
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https://github.com/wittscien/OpTion

BRERFAIEGZ (OpTion)

» Mathematica {4 OpTion FALAMEIEERARI 2% FHES N AE
> OpTion AT FERRS{EH (CLQCD) NEAIE
;S FHE: https://github.com/wittscien/OpTion

& wittscien / OpTion (Public

<> Code (©) Issues 9 Pullrequests () Actions [fJ Projects () Securityand quality |~ Insights

¥ main ~ ¥ 1Branch © 2 Tags

Q Gotofile

M wittscien Fix Python output when the coeff is complex cb1d4b9 - 5 months ago

Manual
OpTion
Tests
.gitignore
LICENSE.md
OpTion.wl

README.md

0 README  &[& MIT license

Haobo Yan, Chuan Liu, Liuming Liu, Yu Meng, JHEP 10 (2025) 210

Update tutorials

Fix Python output when the coeff is complex
Update tutorials

First commit.

First commit.

Add option to output Python input

Update the published paper link

<> Code ~

O 28 commits

6 months ago
5 months ago
6 months ago
2 years ago
2 years ago
5 months ago

7 months ago

[\ Notifications

About

OpTion (Operator construcTion) is a
Mathematica package for building
operators in lattice QCD.

physics mathematica lattice-qcd

Readme
MIT license
Activity

14 stars

1 watching
0 forks

Report repository

Releases 2

> OpTion 1.1.0 ( Latest
on Jul 24, 2025

+ 1 release

% Fork 0O
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https://github.com/wittscien/OpTion

IBREFFNE% (OpTion)

> Mathematica £X{4 OpTion LSRR FRUER N IREFF

> OpTion Bk AT HFERRSIEE (CLQCD) NWERAITE
> TS FFE: https://github.com/wittscien/OpTion

r’ ® i# omega3.nb

v m v [+ 8@ eEs. vim g 5 & dp & () e [T B AP

- Get[FileNameJoin[{DirectoryName[DirectoryName[NotebookFileName[]]], "package/OpTion.wl"}]1;

(» I=0 sum w *)
PrintNHadronOperatorAll[ {0, 06, 0}, "T1-", 3, 2, {"P", "P", "P"}];

Haobo Yan, Chuan Liu, Liuming Liu, Yu Meng, JHEP 10 (2025) 210
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https://github.com/wittscien/OpTion

IBREFFNE% (OpTion)

> Mathematica 344 OpTion FHLIMEIEERAR IR FAWER N (RERF
» OpTion f AT FEMREGIEE (CLQCD) BIERIE
> HFEFFE: https://github.com/wittscien/OpTion

® [ ) omega3.nb 100% v
E:E: v @ v | Input v 1] g] {";.] %‘u dr 8] () Gmw fg 53 j & LV__\ @ O\

In[1]:= Get[FileNameJoin[{DirectoryName[DirectoryName [NotebookFileName[]]], "package/OpTion.wl"}11];

OpTion: package for Operator construcTion in lattice QCD.
Author: Haobo Yan
Contact: haobo@stu.pku.edu.cn

(» I=0 sutm w *)

PrintNHadronOperatorAll[ {0, 06, 0}, "T1-", 3, 2, {"P", "P", "P"}];

Haobo Yan, Chuan Liu, Liuming Liu, Yu Meng, JHEP 10 (2025) 210
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https://github.com/wittscien/OpTion

IBREFFNE% (OpTion)

> Mathematica ¥X{4 OpTion FHLAMIEERA T AZFRT FAUER N (KE5RF

> OpTion Bk AT HFERRSIEE (CLQCD) NWERAITE
> TS FFE: https://github.com/wittscien/OpTion

® [ ) omega3.nb

100% v

B v ® v [+ @A vim |8 b S| 8 e | R AP D& EQ

In[1]:= Get[FileNameJoin[{DirectoryName[DirectoryName [NotebookFileName[]]], "package/OpTion.wl"}]11];

OpTion: package for Operator construcTion in lattice QCD.

Author: Haobo Yan

Contact: haobo@stu.pku.edu.cn

In[2:= (» I=0 yum w *)

PrintNHadronOperatorAll[ {0, 0, 0}, "T1-", 3, 2, {"P", "P", "P"}];

Pi[ex,y] P2[-ey] Pa[-ex] - Pi[ex,-y] P2[ey] P3[-ex] - P1[e_x,y| P2[-ey]| P3[ex] +
Pi[ex,-y] P2[ey] Pslex] - Pi[ex,y| P2[-ex] P3[-ey] + P1[e x,y] Pa[ex] P3[-ey] + P1[ex,-y] P2[-ex] P3[ey] - P1[ex,-y] Palex] P3ey]

Piley] Palex] P3fex,y] -Pilex] Pa[ey] P3ex,y] -Pi[-ey] Palex] Ps[ex,y] +Pilex] P2[-ey] P3fex,y] -
Pi[ey] P2[-ex] Ps[ex,-y]| + Pi[-ex] Pa[ey] Ps[ex,-y] + P1[-ey] P2[-ex] P3[ex,y| - P1[-ex] P2[-ey] P3|ex,y]

Pl[ey] Pz[ex,—y] P3[-ex] _Pl[—ey] PZ[ex,y] P3[-ex] - Pl[ey] Pz[e—x,—y] P3[ex] +
Pi[-ey] P2a[ex,y| Palex] - Pilex] Pa[ex,y| Ps[-ey] + P1[-ex] P2[ex,y] Pa[-ey]| + P1lex] Pa[ex,-y] P3[ey] - Pi[-ex] P2[ex,-y| P3[ey]

Pl[ex,y,z] PZ[—ey] P3[e—x,—z] -P1 [ex,—y,z] Pz[ey] P3[e—x,—z] +P1 [ex,y,—z] P2 [—ey] PB[e—x,z] = Pl[ex,—y,—z] Pz[ey] P3[e—x,z] = Pl[e-x,y,z] PZ[—ey] P3[ex,—z] * Pl[e—x,—y,z] P2 [ey] P3[ex,—z] =
P1 [e—x,y,—z] Pz[—ey] P3[ex,z] + Pl[eAx,,y,,Z] Pz[ey] P3[ex,z] - Pl[ex,y,z] Py [-ex] P3[efy,7z] + Pl[e—x,y,z] P2 [ex] P3[e—y,—z] - P [ex,y,—z] P2 [-ex] P3 [efy,z] +
P1 [e—x,y,—z] P2 [ex] P3 [e—y,z] + Pl[ex,—y,z] P2 [-ex] P3[ey,—z] = Pl[e—x,—y,z] P2 [ex] P3[ey,—z] + Pl[ex,—y,—z] P2 [-ex] P3 [ey,z] = P [e—x,—y,—z] P2 [ex] P3 [ey,z]

P1[ex,y,z] P2[ey,z] Ps[-ex] + P1[ex,y,z| Pa[e_y,z] Ps[-ex] - P1[ex,y,z| Pa[ey, 2] Ps[-ex] - P1[ex, .y, z]| P2[ey,z] Ps[-ex] - P1[e x,y,z] Pa[e.y, 2] Pslex] - P1[e x,y,z] Pa[e_y,z] P3[ex] +
P1 [e—x,—y,z] P?_[ey,—z] P3[ex] + Pl[e—x,—y,—z] PZ[ey,z] P3[ex] - Pl[ex,y,z] P2 [e—x,—z] P3[—ey] - Pl[ex,y,—z] PZ[e—x,z] P3[—ey] +P1 [e—x,y,z] Pz[ex,—z] P3[—ey] +
Pl[e—x,y,—z] P2[ex,z] P3[_ey] * Pl[ex,—y,z] PZ[e—x,—z] P3 [ey] + Pl[ex,—y,—z] PZ[e—x,z] P3[ey] = Pl[e—x,—y,z] PZ[ex,—z] P3[ey] = Pl[e—x,—y,—z] ) [ex,z] P3[ey]

Haobo Yan, Chuan Liu, Liuming Liu, Yu Meng, JHEP 10 (2025) 210
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https://github.com/wittscien/OpTion

IBREFFNE% (OpTion)

> Mathematica ¥X{4 OpTion FHLAMIEERA T AZFRT FAUER N (KE5RF

> OpTion Bk AT HFERRSIEE (CLQCD) NWERAITE
> TS FFE: https://github.com/wittscien/OpTion

® [ ) omega3.nb
Bl v m v [+ 8@ eEs. vim g 5 & dp & () e [T B AP

In[1]:= Get[FileNameJoin[{DirectoryName[DirectoryName [NotebookFileName[]]], "package/OpTion.wl"}]11];

OpTion: package for Operator construcTion in lattice QCD.
Author: Haobo Yan
Contact: haobo@stu.pku.edu.cn

In[2:= (» I=0 yum w *)

PrintNHadronOperatorAll[ {0, 06, 0}, "T1-", 3, 2, {"P", "P", "P"}];

[Pilex,y] P2[-ey] Psl-exl} Pi[ex,-y] P2[ey] Pal-ex] - Pi[ex,y] P2[-ey] Palex] +
Pi[ex,-y] P2[ey] Pslex] - Pi[ex,y| P2[-ex] P3[-ey] + P1[e x,y] Pa[ex] P3[-ey] + P1[ex,-y] P2[-ex] P3[ey] - P1[ex,-y] Palex] P3ey]

Piley] Palex] P3fex,y] -Pilex] Pa[ey] P3ex,y] -Pi[-ey] Palex] Ps[ex,y] +Pilex] P2[-ey] P3fex,y] -
Pl[ey] P2 [-ex] P3[ex,—y] +P1[-ex] PZ[ey] P3[ex,—y] +Pl[_ey] P2 [-ex] P3 [ex,y] -Pi[-ex] P2[—ey] P3[ex,y]
Pl[ey] Pz[ex’_y] P3[-ex] —Pl[—ey] Pz[ex’y] P3[-ex] - Pl[ey] Pz[e_x,_y] P3[ex] +
Pi[-ey] P2a[ex,y| Palex] - Pilex] Pa[ex,y| Ps[-ey] + P1[-ex] P2[ex,y] Pa[-ey]| + P1lex] Pa[ex,-y] P3[ey] - Pi[-ex] P2[ex,-y| P3[ey]

Pl[ex,y,z] PZ[—ey] P3[e—x,—z] -P1 [ex,—y,z] Pz[ey] P3[e—x,—z] + P [ex,y,—z] P2 [—ey] P3[e—x,z] = Pl[ex,—y,—z] Pz[ey] P3[e—x,z] = Pl[e—x,y,z] PZ[—
P1 [e—x,y,—z] PZ[—ey] P3[ex,z] + Pl[e—x,—y,—z] PZ[ey] P3[ex,z] - Pl[ex,y,z] P2 [-ex] P3[e—y,—z] + Pl[e—x,y,z] P2 [ex] P3[e—y,—z] = Py [ex,y,—z] P2 [~

100% v

0@ E QA

+
Sy
_——9 ~
&

P1 [e—x,y,—z] P2 [ex] P3 [e—y,z] + Pl[ex,—y,z] P2 [-ex] P3[ey,—z] = Pl[e—x,—y,z] P2 [ex] P3[ey,—z] + Pl[ex,—y,—z] P2 [-ex] P3 [ey,z] = P [e—x,—y,—z] P2 [ex] P3 [ey,z]

ey] P3[ex,_z] + Pl[e_x,_y,z] Pz[ey] Pg[ex,_z] -
ex] P3[e,y,z] +

Pl[ex,y,z] PZ[eAy,—z] P3[-ex] +P1 [ex,y,—z] Pz[e—y,z] P3[-ex] - Pl[ex,gy,z] Pz[ey,—z] P3[-ex] - Pl[ex,—y,gz] Pz[ey,z] P3[-ex] - P1 [e—x,y,z] Pz[e—y,—z] Ps[ex] - P1 [e—x,y,—z] Pz[e—y,z] P3[ex] +

P1 [e—x,—y,z] PZ[ey,—z] P3[ex] + Pl[e—x,—y,—z] PZ[ey,z] P3[ex] - Pl[ex,y,z] P2 [e—x,—z] P3[—ey] - Pl[ex,y,—z] Pz[e—x,z] P3[—ey] + Py [e—x,y,z] Pz[ex,—z] P3[—

ey] +

Pl[e—x,y,—z] P2[ex,z] P3[_ey] i Pl[ex,—y,z] PZ[e—x,—z] P3 [ey] * Pl[ex,—y,—z] PZ[e—x,z] P3[ey] = Pl[e—x,—y,z] PZ[ex,—z] P3[ey] = Pl[e—x,—y,—z] P2 [ex,z] P3[ey]

Haobo Yan, Chuan Liu, Liuming Liu, Yu Meng, JHEP 10 (2025) 210
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https://github.com/wittscien/OpTion

IBREFFNE% (OpTion)

> Mathematica ¥X{4 OpTion FHLAMIEERA T AZFRT FAUER N (KE5RF

> OpTion Bk AT HFERRSIEE (CLQCD) NWERAITE
> TS FFE: https://github.com/wittscien/OpTion

rﬂ [ ) omega3.nb
v m v [+ @ e vim 8 5 % i 8 @ e RSP

In[1]:= Get[FileNameJoin[{DirectoryName[DirectoryName [NotebookFileName[]]], "package/OpTion.wl"}]11];

OpTion: package for Operator construcTion in lattice QCD.

100% v

0@ E QA

Author: Haobo Yan
Contact: haobo@stu.pku.edu.cn

In[2:= (» I=0 yum w *)

PrintNHadronOperatorAll[ {0, 06, 0}, "T1-", 3, 2, {"P", "P", "P"}];
Pi[ex,y] P2[-ey] Pa[-ex] - Pi[ex,-y] P2[ey] P3[-ex] - P1[e_x,y| P2[-ey]| P3[ex] +
Pi[ex,-y] P2[ey] Pslex] - Pi[ex,y| P2[-ex] P3[-ey] + P1[e x,y] Pa[ex] P3[-ey] + P1[ex,-y] P2[-ex] P3[ey] - P1[ex,-y] Palex] P3ey]

Pl[ey] P2 [ex] P3[e-x,—y] - Py[ex] Pz[ey] P3[e-x,—y] —Pl[“ey] P2 [ex] P3[e—x,y] + Py [ex] PZ[‘ey] P3 [e—x,y] -
Pi[ey] P2[-ex] Ps[ex,-y]| + Pi[-ex] Pa[ey] Ps[ex,-y] + P1[-ey] P2[-ex] P3[ex,y| - P1[-ex] P2[-ey] P3|ex,y]

Pl[ey] Pz[ex,—y] P3[-ex] _Pl[—ey] PZ[ex,y] P3[-ex] - Pl[ey] Pz[e—x,—y] P3[ex] +
Pi[-ey] P2a[ex,y| Palex] - Pilex] Pa[ex,y| Ps[-ey] + P1[-ex] P2[ex,y] Pa[-ey]| + P1lex] Pa[ex,-y] P3[ey] - Pi[-ex] P2[ex,-y| P3[ey]

IPl[ex,y,z] PZ[—ey] P3[e—x,—z]|— P1 [ex,—y,z] Pz[ey] P3[e—x,—z] +P1 [ex,y,—z] P2 [—ey] P3[e—x,z] = Pl[ex,—y,—z] Pz[ey] P3[e—x,z] = Pl[e—x,y,z] PZ[—ey] P3[ex,—z] * Pl[e—x,—y,z] P2 [ey] P3[ex,—z] =

P1 [e—x,y,—z] PZ[—ey] P3[ex,z] + Pl[e—x,—y,—z] PZ[ey] P3[ex,z] - Pl[ex,y,z] P2 [-ex] P3[e—y,—z] + Pl[e—x,y,z] P2 [ex] P3[e—y,—z] = Py [ex,y,—z] P2 [-ex] P3 [e—y,z] +
P1 [e—x,y,—z] P2 [ex] P3 [e—y,z] + Pl[ex,—y,z] P2 [-ex] P3[ey,—z] = Pl[e—x,—y,z] P2 [ex] P3[ey,—z] + Pl[ex,—y,—z] P2 [-ex] P3 [ey,z] = P [e—x,—y,—z] P2 [ex] P3 [ey,z]

Pl[ex,y,z] PZ[eAy,—z] P3[-ex] +P1 [ex,y,—z] Pz[e—y,z] P3[-ex] - Pl[ex,gy,z] Pz[ey,—z] P3[-ex] - Pl[ex,—y,gz] Pz[ey,z] P3[-ex] - P1 [e—x,y,z] Pz[e—y,—z] Ps[ex] - P1 [e—x,y,—z] Pz[e—y,z] P3[ex] +

P1 [e—x,—y,z] PZ[ey,—z] P3[ex] + Pl[e—x,—y,—z] PZ[ey,z] P3[ex] - Pl[ex,y,z] P2 [e—x,—z] P3[—ey] - Pl[ex,y,—z] Pz[e—x,z] P3[—ey] + Py [e—x,y,z] Pz[ex,—z] P3[—ey] +
Pl[e—x,y,—z] P2[ex,z] P3[_ey] * Pl[ex,—y,z] PZ[e—x,—z] P3 [ey] + Pl[ex,—y,—z] PZ[e—x,z] P3[ey] = Pl[e—x,—y,z] PZ[ex,—z] P3[ey] = Pl[e—x,—y,—z] ) [ex,z] P3[ey]

Haobo Yan, Chuan Liu, Liuming Liu, Yu Meng, JHEP 10 (2025) 210
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={K nmnr - w(782) &5

> EZAFRIGEE B ERMER S =R aRREX

1. Roper ##77Z: Burkert and Roberts, RMP 2019
2. T, Z455@EF2: Hansen, Romero-Lopez, Sharpe, JHEP 2024
(T,c(3875) BI{E3F¥3E M, ™ DD* fAR)

> ={UNEREEIRESHI IR RYIZ
> ERERIEICHFAERT R

Stevenson Maglich MacMillan Alvarez Rosenfeld
PRESS/TV CONFERENCE ON DISCOVERY OF OMEGA MESON

Berkeley, August 31, 1961
Maglic’, Alvarez, Rosenfeld & Stevenson, Phys. Rev. Lett. September 1, 196]

o NFIERI Maglic et al (1961)

> FE nnn 5, SHETH o M F

> o BERENESRZI=CRSHET (RAbETE)
> o AR FEEERNY, fliltzFAENF 1 fm BSRSHERBE(ER. 2FREHIE. ..

Sakurai (1960); Erkelenz (1974); Brown and Jackson (1976); Barkov et al., 1985; Connell et al. (1997); Bazavov et al. (2021)
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\\‘%ﬁ%ﬁmﬁ BIRAREEE

> R OpTion MIESREFT
> ISRERE, £RES, KESREET
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jJINERZAEAZ I

HE4 PR AR a/fm B m? mb M, /MeV M,L
C24P34 243 x64 0.10530(18) 6.200 —0.2770 —0.2310 340 4.38
C24P29 24> x 72 0.10530(18) 6.200 —0.2770 —0.2400 292 3.75
C32P29 323x64 0.10530(18) 6.200 —0.2770 —0.2400 292 5.01
C24P23 243 x64 0.10530(18) 6.200 —0.2790 —0.2400 230 2.93
C32P23 323x64 0.10530(18) 6.200 —0.2790 —0.2400 228 3.91
C48P23 483 x96 0.10530(18) 6.200 —0.2790 —0.2400 225 5.79
C48P14 48 x96 0.10530(18) 6.200 —0.2825 —0.2310 133 3.56
C48P14 643 x 128 0.10530(18) 6.200 —0.2825 —0.2310 133 4.63
E28P35 283 x64 0.08973(20) 6.308 —0.2490 —0.2170 351 4.46
E32P29 323x64 0.08973(20) 6.308 —0.2490 —0.2170 287 4.19
E32P22 323x96 0.08973(20) 6.308 —0.2490 —-0.2170 215 3.14
F24P30 243x96 0.07746(18) 6.410 -0.2295 —0.2050 303 2.86
F32P30 323x96 0.07746(18) 6.410 -0.2295 —0.2050 303 3.81
F48P30 483 x96 0.07746(18) 6.410 -0.2295 —0.2050 305 5.72
F32P21 323x64 0.07746(18) 6.410 -0.2320 —-0.2050 210 2.67
F48P21 483 x96 0.07746(18) 6.410 -0.2320 —-0.2050 208 3.91
F64P14 643 x 128 0.07746(18) 6.410 -0.2320 —0.2050 136 3.41
G32P35 323x96 0.06887(12) 6.498 -0.2150 —0.1926 352 3.94
G36P29 362 x 108 0.06887(12) 6.498 -0.2150 —0.1926 297 3.73
H48P32 483 x 144 0.05187(26) 6.72 —0.1850 —0.1700 321 4.06
164P31 643 x 128 0.03761(08) 7.020 -0.1569 —0.1475 312 3.81
164P19 643 x 128 0.03761(08) 7.020 -0.1585 —0.1475 188 2.29

Nz =i
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Hu et al, PRD 09 (2024) 054507
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HE4 PR AR a/fm B m? mb M, /MeV M,L
C24P34 243 x64 0.10530(18) 6.200 —0.2770 —0.2310 340 4.38
C24P29 24> x 72 0.10530(18) 6.200 —0.2770 —0.2400 292 3.75
C32P29 323x64 0.10530(18) 6.200 —0.2770 —0.2400 292 5.01
C24P23 243 x64 0.10530(18) 6.200 —0.2790 —0.2400 230 2.93
C32P23 323x64 0.10530(18) 6.200 —0.2790 —0.2400 228 3.91
C48P23 483 x96 0.10530(18) 6.200 —0.2790 —0.2400 225 5.79
C48P14 48 x96 0.10530(18) 6.200 —0.2825 —0.2310 133 3.56
C48P14 643 x 128 0.10530(18) 6.200 —0.2825 —0.2310 133 4.63
E28P35 283 x64 0.08973(20) 6.308 —0.2490 —0.2170 351 4.46
E32P29 323x64 0.08973(20) 6.308 —0.2490 —0.2170 287 4.19
E32P22 323x96 0.08973(20) 6.308 —0.2490 —-0.2170 215 3.14
F24P30 243x96 0.07746(18) 6.410 -0.2295 —0.2050 303 2.86
F32P30 323x96 0.07746(18) 6.410 —-0.2295 —0.2050 303 3.81
F48P30 483 x96 0.07746(18) 6.410 -0.2295 —0.2050 305 5.72
F32P21 323x64 0.07746(18) 6.410 —-0.2320 —0.2050 210 2.67
F48P21 483 x96 0.07746(18) 6.410 —-0.2320 —0.2050 208 3.91
F64P14 643 x 128 0.07746(18) 6.410 -0.2320 —-0.2050 136 3.41
G32P35 323x96 0.06887(12) 6.498 -0.2150 —0.1926 352 3.94
G36P29 362 x 108 0.06887(12) 6.498 -0.2150 —0.1926 297 3.73
H48P32 483 x 144 0.05187(26) 6.72 —0.1850 —0.1700 321 4.06
164P31 643 x 128 0.03761(08) 7.020 -0.1569 —0.1475 312 3.81
164P19 643 x 128 0.03761(08) 7.020 -0.1585 —0.1475 188 2.29

Nz =i
Fe SR

> hERESIEARFSER] Wilson-Clover B3

Hu et al, PRD 09 (2024) 054507
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Eg: Finite-volume spectra at m,; = 305 MeV
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