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• Established in 2013 to develop theory and 
phenomenology in support of experimental 
program at JLab12. 

• 10y initially with periodic review: 3y year 
review, no 6y review (covid). 

• Bridge position (Emile Passemar) Director 
(AS) on joint appointment with JLab.

• 1-2 postdocs, Vincent Mathieu, Igor Danilkin, 
Cesar Fernandez-Ramirez. 
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• Over time ~40 researchers have 
been associated with JPAC. 

• (almost) all former postdocs 
have long-term or permanent 
positions.  

• Tuesday’s JPAC meetings have 
run continuously for the past10 
years (record over 8h) 
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• Several fellowship (e.g LANL Director’s 
Fellow, M. Moshinsky award (Mexico), 
JSA Postdoctoral Fellows, Nathan 
Isgur Fellow, Helmholtz Young 
Investigator Award, …)

Nathan Sherrill 
U.Sussex 

Jannes Nys
U. of Ghent

Meng Shi 
Private industry 

(IU,2019)(IU,2022)

(U.Ghent ,2018)

(U.Bonn,2019)

(Pekin U ,2015)(IU ,2021)

(IU ,2021)(U.Computense ,2019)

(U.Valencia 2018)

• 9 PhD students have graduated 
based on JPAC related work 
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• Two Summer Schools 
(2015,2017), INT Program 
(2020), Graduate course on 
reaction theory (P665), and 2021 
JPAC co-organized the virtual 
National Nuclear Physics 
Summer School 

• JPAC members have 
(co-)organized over 30 
international conferences and 
workshops, including its “own” 
series: 4 editions of Future 
Directions in Spectroscopy 
Analysis (FDSA).

• Over the years JPAC served as a 
liaison between many theoretical 
and experimental analysis efforts 
(BaBar,BESIII,COMPASS,EIC, 
LHCb,JLab) 

• Over $1.5M in external 
funding (US and abroad) 
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Diversity Equity and Inclusion 6

•  JPAC is comprised of people from different backgrounds

• Currently within the collaboration there are four women, one in a permanent 
position (Emilie), two postdoc associates (Astrid, Gloria) and one  PhD 
student (Nadine)

• Cesar is PI of HUGS International fellowship for graduate students in 
developing countries, and member of Theory-Research Summer to facilitate 
summer fellowship for students from Mexico 

• Astrid as on the JLab Theory Group DEI committee 

• We implement diversity and equity policies in all events we organize (e.g. 
NNPSS 2021)
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• Projects continue 
and are projected 
to result in peer 
reviewed 
publications. 

https://www.youtube.com/watch?v=wjs4eJPYDzQ
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Covid
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Covid
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Amplitude analysis 10

Experiment QCD (lattice)     

Reaction amplitudes are 
of main interest :  they 

connect observables with 
physical phenomena 
(“unphysical sheet 

singularities”)
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“Our resonances”

Citation: M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018) and 2019 update

a2(1700) IG (JPC ) = 1−(2 + +)

a2(1700) MASSa2(1700) MASSa2(1700) MASSa2(1700) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1705±40 OUR AVERAGE1705±40 OUR AVERAGE1705±40 OUR AVERAGE1705±40 OUR AVERAGE

1722±15±67 1 RODAS 19 JPAC 191 π− p → η(′) π− p

1698±44 2 AMSLER 02 CBAR 0.9 pp → π0ηη

• • • We do not use the following data for averages, fits, limits, etc. • • •

1681+22
−35 46M 3,4 AGHASYAN 18B COMP 190 π− p → π−π+π− p

1720±10±60 5 JACKURA 18 JPAC π− p → ηπ− p

1726±12±25 4 ABLIKIM 17K BES3 ψ(2S) → γ ηπ+π−

1675±25 ANISOVICH 09 RVUE 0.0 pp, πN

1722± 9±15 18k 6 SCHEGELSKY 06 RVUE γγ → π+π−π0

1702± 7 80k 7 UMAN 06 E835 5.2 pp → ηηπ0

1721±13±44 145k LU 05 B852 18 π− p → ωπ−π0p

1737± 5± 7 ABE 04 BELL 10.6 e+ e− →

e+ e−K+ K−

1767±14 221 8 ACCIARRI 01H L3 γγ → K0
S

K0
S

, Eee
cm= 91,

183–209 GeV
1660±40 4 ABELE 99B CBAR 1.94 pp → π0ηη

∼ 1775 9 GRYGOREV 99 SPEC 40 π− p → K0
S

K0
S

n

1752±21± 4 ACCIARRI 97T L3 γγ → π+π−π0

1The coupled-channel analysis of both the ηπ and η′π systems using ADOLPH 15data.
The mass is extracted from the T-matrix pole.

2T-matrix pole.
3 Statistical error negligible.
4Breit-Wigner mass.
5 Superseded by RODAS 19.
6 From analysis of L3 data at 183–209 GeV.
7 Statistical error only.
8 Spin 2 dominant, isospin not determined, could also be I=1.
9Possibly two JP = 2+ resonances with isospins 0 and 1.

a2(1700) WIDTHa2(1700) WIDTHa2(1700) WIDTHa2(1700) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

258± 40 OUR AVERAGE258± 40 OUR AVERAGE258± 40 OUR AVERAGE258± 40 OUR AVERAGE

247± 17±63 1 RODAS 19 JPAC 191 π− p → η(′) π− p

265± 55 2 AMSLER 02 CBAR 0.9 pp → π0ηη

• • • We do not use the following data for averages, fits, limits, etc. • • •

436+ 20
− 16 46M 3,4 AGHASYAN 18B COMP 190 π− p → π−π+π− p

HTTP://PDG.LBL.GOV Page 1 Created: 5/22/2019 10:05

Citation: M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018) and 2019 update

ηπ MODEηπ MODEηπ MODEηπ MODE
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

The data in this block is included in the average printed for a previous datablock.

1312.2± 2.8 OUR AVERAGE1312.2± 2.8 OUR AVERAGE1312.2± 2.8 OUR AVERAGE1312.2± 2.8 OUR AVERAGE Error includes scale factor of 2.6. See the ideogram below.

1306.0± 0.8±1.3 1 RODAS 19 JPAC 191 π− p → η(′)π− p

1308 ± 9 BARBERIS 00H 450 pp → pf ηπ0 ps
1316 ± 9 BARBERIS 00H 450 pp →

∆++
f

ηπ− ps

1317 ± 1 ±2 THOMPSON 97 MPS 18 π− p → ηπ− p

1315 ± 5 ±2 2 AMSLER 94D CBAR 0.0 pp → π0π0η

1325.1± 5.1 AOYAGI 93 BKEI π− p → ηπ− p

1317.7± 1.4±2.0 BELADIDZE 93 VES 37π−N → ηπ−N

1323 ± 8 1000 3 KEY 73 OSPK − 6 π− p → pπ−η

• • • We do not use the following data for averages, fits, limits, etc. • • •

1307 ± 1 ±6 4 JACKURA 18 JPAC π− p → ηπ− p

1315 ±12 5 ADOLPH 15 COMP 191 π− p → η(′)π− p

1309 ± 4 ANISOVICH 09 RVUE pp, πN

1324 ± 5 ARMSTRONG 93C E760 0 pp → π0ηη → 6γ

1336.2± 1.7 2561 DELFOSSE 81 SPEC + π± p → pπ±η

1330.7± 2.4 1653 DELFOSSE 81 SPEC − π± p → pπ±η

1324 ± 8 6200 3,6 CONFORTO 73 OSPK − 6 π− p → pMM−

1The coupled-channel analysis of both the ηπ and η′π systems using ADOLPH 15data.
The mass is extracted from the T-matrix pole.

2The systematic error of 2 MeV corresponds to the spread of solutions.
3 Error includes 5 MeV systematic mass-scale error.
4 Superseded by RODAS 19.
5ADOLPH 15 value is derived from a Breit-Wigner fit with mass-dependent width taking
the ηπ and ρπ channels into account.

6Missing mass with enriched MMS = ηπ−, η = 2γ.

HTTP://PDG.LBL.GOV Page 4 Created: 5/22/2019 10:04

Citation: M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018) and 2019 update

a2(1320) IG (JPC ) = 1−(2 + +)

a2(1320) MASSa2(1320) MASSa2(1320) MASSa2(1320) MASS

VALUE (MeV) DOCUMENT ID

1316.9±0.9 OUR AVERAGE1316.9±0.9 OUR AVERAGE1316.9±0.9 OUR AVERAGE1316.9±0.9 OUR AVERAGE Includes data from the 4 datablocks that follow this one.
Error includes scale factor of 1.9. See the ideogram below.

WEIGHTED AVERAGE
1316.9±0.9 (Error scaled by 1.9)

BELADIDZE 93 VES
IVANOV 01 B852
KEY 73 OSPK 0.6
BELADIDZE 93 VES 0.1
AOYAGI 93 BKEI 2.6
AMSLER 94D CBAR 0.1
THOMPSON 97 MPS 0.0
BARBERIS 00H
BARBERIS 00H
RODAS 19 JPAC 51.2
GRAYER 71 ASPK 0.5
FOLEY 72 CNTR 1.0
MARGULIE 76 SPEC 2.4
MARTIN 78D SPEC 1.1
CHABAUD 78 SPEC 0.2
CHABAUD 78 SPEC 1.5
CHABAUD 80 SPEC 2.4
CLELAND 82B SPEC 1.4
CLELAND 82B SPEC 0.2
CHALOUPKA 73 HBC
ANTIPOV 73C CNTR 0.2
EMMS 75 DBC 0.0
FERRERSORIA78 OMEG 1.9
BALTAY 78B HBC
DAUM 80C SPEC 0.0
AUGUSTIN 89 DM2 1.4
AUGUSTIN 89 DM2 8.9
ARMSTRONG 90 OMEG 1.9
AMELIN 96 VES 2.7
ALBRECHT 97B ARG 0.2
ACCIARRI 97T L3 1.5
BARBERIS 98B 0.0
CHUNG 02 B852 10.3
AGHASYAN 18B COMP 0.4

χ2

      94.6
(Confidence Level < 0.0001)

1290 1300 1310 1320 1330 1340 1350

a2(1320) MASS (MeV)

HTTP://PDG.LBL.GOV Page 1 Created: 5/22/2019 10:04

Citation: M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018) and 2019 update

π1(1600) IG (JPC ) = 1−(1 − +)

π1(1600) MASSπ1(1600) MASSπ1(1600) MASSπ1(1600) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1660+ 15
− 11 OUR AVERAGE1660+ 15
− 11 OUR AVERAGE1660+ 15
− 11 OUR AVERAGE1660+ 15
− 11 OUR AVERAGE Error includes scale factor of 1.2.

1564± 24±86 1 RODAS 19 JPAC 191 π− p → η(′) π−p

1600+110
− 60 46M 2 AGHASYAN 18B COMP 190 π− p → π−π+π−p

1664± 8±10 145k 3 LU 05 B852 18 π−p → ωπ−π0 p

1709± 24±41 69k 4 KUHN 04 B852 18 π−p → ηπ+π−π− p

1597± 10+45
−10

4 IVANOV 01 B852 18 π−p → η′π− p

• • • We do not use the following data for averages, fits, limits, etc. • • •

1660± 10+ 0
−64 420k 5 ALEKSEEV 10 COMP 190 π−Pb → π−π−π+Pb′

1593± 8+29
−47

4,6 ADAMS 98B B852 18.3 π− p → π+π−π− p

1The coupled-channel analysis of both the ηπ and η′π systems using ADOLPH 15data.
The mass is extracted from the T-matrix pole.

2 Statistical error negligible.
3May be a different state: natural and unnatural parity exchanges.
4Natural parity exchange.
5 Superseded by AGHASYAN 2018B.
6 Superseded by DZIERBA 06 excluding this state in a more refined PWA analysis, with

2.6 M events of π−p → π−π−π+ p and 3 M events of π− p → π−π0π0p of E852
data.

π1(1600) WIDTHπ1(1600) WIDTHπ1(1600) WIDTHπ1(1600) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

257± 60 OUR AVERAGE257± 60 OUR AVERAGE257± 60 OUR AVERAGE257± 60 OUR AVERAGE Error includes scale factor of 1.9. See the ideogram below.

492± 54±102 1 RODAS 19 JPAC 191 π− p → η(′) π−p

580+100
−230 46M 2 AGHASYAN 18B COMP 190 π− p → π−π+π−p

185± 25± 28 145k 3 LU 05 B852 18 π−p → ωπ−π0 p

403± 80±115 69k 4 KUHN 04 B852 18 π−p → ηπ+π−π− p

340± 40± 50 4 IVANOV 01 B852 18 π−p → η′π− p

• • • We do not use the following data for averages, fits, limits, etc. • • •

269± 21+ 42
− 64 420k 5 ALEKSEEV 10 COMP 190 π−Pb → π−π−π+Pb′

168± 20+150
− 12

4,6 ADAMS 98B B852 18.3 π− p → π+π−π− p

HTTP://PDG.LBL.GOV Page 1 Created: 5/22/2019 10:05

Citation: M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018) and 2019 update

a1(1260) IG (JPC ) = 1−(1 + +)

See also our review under the a1(1260) in PDG 06, Journal of
Physics G33G33G33G33 1 (2006).

a1(1260) MASSa1(1260) MASSa1(1260) MASSa1(1260) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1230 ±40 OUR ESTIMATE1230 ±40 OUR ESTIMATE1230 ±40 OUR ESTIMATE1230 ±40 OUR ESTIMATE

1299 +12
−28

1299 +12
−281299 +12
−28

1299 +12
−28 46M 1 AGHASYAN 18B COMP 190 π−p →

π−π+π− p
• • • We do not use the following data for averages, fits, limits, etc. • • •

1195.05± 1.05± 6.33 894k AAIJ 18AI LHCB D0 → K∓π±π±π∓

1209 ± 4 +12
− 9

2 MIKHASENKO 18 RVUE τ− → π−π+π− ντ

1225 ± 9 ±20 7k 3 DARGENT 17 RVUE D0 → π−π+π−π+

1255 ± 6 + 7
−17 420k 4 ALEKSEEV 10 COMP 190 π−Pb →

π−π−π+Pb′

1243 ±12 ±20 5 AUBERT 07AU BABR 10.6 e+ e− →
ρ0 ρ±π∓ γ

1230–1270 6360 6 LINK 07A FOCS D0 → π−π+π−π+

1203 ± 3 7 GOMEZ-DUM...04 RVUE τ+ → π+π+π− ντ
1330 ±24 90k SALVINI 04 OBLX pp → 2π+2π−

1331 ±10 ± 3 37k 8 ASNER 00 CLE2 10.6 e+ e− → τ+ τ−,
τ− → π−π0π0 ντ

1255 ± 7 ± 6 5904 9 ABREU 98G DLPH e+ e−

1207 ± 5 ± 8 5904 10 ABREU 98G DLPH e+ e−

1196 ± 4 ± 5 5904 11,12 ABREU 98G DLPH e+ e−

1240 ±10 BARBERIS 98B 450 pp →

pf π+π−π0ps
1262 ± 9 ± 7 9,13 ACKERSTAFF 97R OPAL Eee

cm= 88–94, τ →

3πν
1210 ± 7 ± 2 10,13 ACKERSTAFF 97R OPAL Eee

cm= 88–94, τ →

3πν

1211 ± 7 +50
− 0

10 ALBRECHT 93C ARG τ+ → π+π+π− ν

1121 ± 8 14 ANDO 92 SPEC 8 π− p → π+π−π0n

1242 ±37 15 IVANOV 91 RVUE τ → π+π+π− ν

1260 ±14 16 IVANOV 91 RVUE τ → π+π+π− ν

1250 ± 9 17 IVANOV 91 RVUE τ → π+π+π− ν

1208 ±15 ARMSTRONG 90 OMEG 300.0pp →

ppπ+π−π0

1220 ±15 18 ISGUR 89 RVUE τ+ → π+π+π− ν

1260 ±25 19 BOWLER 88 RVUE

1166 ±18 ±11 BAND 87 MAC τ+ → π+π+π− ν

1164 ±41 ±23 BAND 87 MAC τ+ → π+π0π0 ν

1250 ±40 18 TORNQVIST 87 RVUE

1046 ±11 ALBRECHT 86B ARG τ+ → π+π+π− ν

HTTP://PDG.LBL.GOV Page 1 Created: 5/22/2019 10:04
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he Nobel Prize in Physics 1963. NobelPrize.org. Nobel Prize Outreach AB 2022. Sat. 17 Sep 2022.

Petrov, V,A. "Half a Century with Quarks". arXiv:1412.8681

D.Dean, Physics Today 60, 11, 48 (2007)

R. Machleidt,D.R. Entem,  
PhysRep, 503,1 (2011)

S. Durr et al., Science 322, 1224 (2008)
E.Echten et al. Phys. Rev. 

Lett. 34, 369 (1978) 

F-K.Guo 

Stable 
charmonia 

Terra incognita

• Are these analogs of 
compact, halo, 
Borromean, etc.

Hadrons Nuclei
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JPAC’s vision for the next decade 

•  Complete development of the tools and techniques necessary to extract 
physics results from the GlueX and CLAS experiments. Work with the 
experimental collaborations on  implementation of these  tools in data 
analyses. 

•  Develop a broad program of XYZP studies  relevant to the current 
measurements at accelerators and the future electron-hadron facilities, 
including  the EIC and the upgraded Jefferson Lab. 

•  Explore  AI/ML tools, and  make use of their properties as universal 
interpolators, model selectors and efficient spanners of parameter space, 
with the ultimate goal of extracting amplitudes from data.

•   Support the growth of the QCD spectroscopy community by investing in the 
education of next generations. Lead the development of distributed,  project-
based learning platforms for students. 
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