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Organizational issues

RF7 subgroup has been created only last week

— We are in the process of organizing ourselves.

— Stay tuned for details of the group structure and schedule. Please subscribe to our mailing list
(blank-subject-line E-mail to listserv@fnal.gov with SUBSCRIBE SNOWMASS-RPF-07-HADR-
SPECT FIRSTNAME LASTNAME in the body text)

Hadron spectroscopy is a very broad subject crossing particle and nuclear physics
communities. We will focus on heavy-quark conventional hadron (qq, qqq)
spectroscopy (charm and bottom), and on “exotic” hadron (multiquark or with
valence gluons) spectroscopy (heavy and light)

Previously, we have been active under EF06 subgroup (QCD and strong
Interactions: hadronic structure and forward QCD):

— A meeting dedicated to hadron spectroscopy took place on June 24. See 6 introductory talks at:
https://indico.fnal.gov/event/43796/

— Summary of that meeting was given by Bryan Fulsom on July 8
Broad participation in RF7 is welcome. Consider submitting Lol.
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A simpler and more elegant scheme can be Freiom Lod4s preprin / » Jan 2 19
constructed if we allow non-integral values for the

charges. We can dispense entirely with the basic
5 baryon b if we assign to the triplet t the following 6)
i properties: spin %, z = -3, and baryon number j. In general, we would expect that baryons are built not only from the product
| We then refer to the members u3, d-3, and s-3 of ' . - — -
‘ the trlplet as "quarks" 6) q and the members of the of three aces, AAL, Dut also f‘rgm W’ =AMAAM' etcey wﬂere _A
> as anti-quarks . Baryons can now be denotes an anti-ace, Similarly, mesons could be formed from A4, AAAA
Y » quarks b? using the comhingtions etce For the low mass mesons and baryons we will assumé the simplest
SYNCHROTRON LABORATORY | (qaq), {@9gqqd)]| etc., while mesons are made out - o
CALIFORNIA INSTITUTE OF TECHNOLOGY | of (qq) (qqqq], etc. It is assuming that the lowest possibilities, AA and AMA, that is, "deuces and treys",

gurdtion (gqq) gives just the represen-
ta.tlons l 8 and 10 that have been observed, while

* Don’t we know about quarks from mid 1960s?

» ...and don’t we have exact theory of strong
Interactions since early 1970s?
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Hadron Strongly coupled theory

spectroscopy PRD90,094507 (2014)

5500 | _ oo
— Experiment (as of 2014) a  Slopp “cbb
. 1.,}_\.\;. o ¢ Lattice QCD (Brown et al., 2014) . =
5000 - x = ]
o Sooloch
_ 4500} L e oo .
: r
0s(M;) = 0.1181 = & 40001 s g 85 °* * )
' | LHCb 20165 = % o Zep = 2eoToer
C 011ﬁ11e1'e11t & Asymptotlc % 3500 |- _TE!;;chcQEC }
freedom s o o =cc
: : : s00f  Tb P :;__;-!- - |
« Lattice QCD is doing very well for et A
lower excitations of gg and o EETiE ’ |
qqq had rons 2000 Ac Error bars include all relevatsystematc ncer ta nties
Still in its infancy when dealing with * QCD-motivated phenomenology,
unstable and multiquark states with uncontrollable errors due to

9999, 99999, -.. | > model assumptions
See next talk by Richard Lebed
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Status of our understandlng of hadron

spectroscopy
We know the lightest hadrons in each quark configuration are
predominantly bound states of gg or gqq

We don’t know if diquarks, strongly motivated by QCD, are
good building blocks for more complex quark structures:
(99)(@q)?, (99)(q9)q?, ...

We are not even sure about the role of diquarks in baryons

q(qq)?

We don’t know if gluon can be among dominant hadron
constituents, as motivated by QCD: glueballs gg? hybrids

9499 ?, 99997
We are not sure If nuclear-type forces can bind mesons to other

N

mesons or baryons (“molecular’ states) —

iuonens snojepueds
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Heavy hadrons often lead the way

“Eightfold Way” symmetry — Gell-Mann 1961

"E JP=0 Y=S

= 0 it _1

ne [+ H .l 72

g .2 5 ,f/ :uﬁn . I 1

cTo I A =

g-ég 0 *\‘-’ // mII: 0

S 53 :

I N e e

Y ,
8= -1 0 1 1
3 Isospin projection @ =™+ %Y
£ (“charge index” in multi-charged particles)

Meson
octet

Fractional
elementary
charge?
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Heavy hadrons often lead the way

November revolution

“Eightfold Way” symmetry — Gell-Mann 1961 e Of 1974
2 V=S5 pBe — ete X o
5 JP=Q F I 1
“g . ‘ o I=% 8T 242 Events — 5000 ! +A—
nE_ 1 @ & ql=% - E e*e- — hadrons
§ 2 ‘g _(/ u_n ; o4 7o S-PECTROMETER 552000 | .31
,,,,,,,,,,,,,,,, » - B3 at normol current —
g‘é% O \»‘-' / mII:[] e0F [ -10% current 8'000 | I: .I.
528 e 4. 1 : S F s :
52 1 0 1 = f J & 0 i \|j
E o Q=m+ %Y g *°f € 200 -
”; Isospin projection 72 g + - I p Y
r (“charge index” in multi-charged particles) © sof o 100 E i A3
Meson - ! e E
octet : 50 ! g
Fractional o
_______ A N
elementary 20
charge?
i —
3.10 3.2 314

Hidden charm

COUNTS/{2.9 % Bin)

15000 |

10000

Crystal Ball

———

P(235) - VXc(13P2’1'0) .

3

4

|
Xc(13P1’£)
- v J/Y(13S,

Non-relativistic bound states of heavy

fermion pair (cc)

carrying new quantum number (charm)
conserved in strong interactions

Separation of interaction energies and the
masses of constituents helps!
Source of effective theories. = Rich’s talk
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Heavy hadrons often lead the way

XYZ Revolution Belle 2003 _
e'e”— Y(4S) —»BB,

B (@t K

S
I
]

L y29) _

R DD* .
200 oD | 1

not all mesons
are simple qq!

100 - X(3872)

Number of Events

- ['~1Mel/

D°D*® molecule, y.(23P,), 0 | n-Jl T T T
(cu)(cu) diquark tetraquark, ...? 3500 3750 4000 4250 (MeV)

Dispute ranges on! M(7T+TL'_]/1/J)

Observation of a narrow charmonium - like state in exclusive B+- ---> K+- pi+ pi- J / O
psi decays

Published in: Phys.Rev.Lett. 91 (2003) 262001 - e-Print: hep-ex/0309032 [hep-ex]

pdf @ links & DOI [= cte

Observation of large CP violation in the neutral B meson system

Published in: Phys.Rev.Lett. 87 (2001) 091802 « e-Print: hep-ex/0107061 [hep-ex] H Idden Charm

paf & DOI [ cite 2 1,012 citations



RF7: Hadron Spectroscopy, Tomasz Skwarnicki, Rare & Precision Frontier Kick-off 9

Heavy hadrons often lead the way LHCb 2019 1un 1 & 2

_0 _
D z:D*0

XYZPc Revolution Belle 2003 LHCb 2015 run 1
e*e-— Y(4S) —BB, pp —A, + -

B mtn K Ap =, (0] /K

1200F
[ —data i
- — total fit |

1000.-— backgrou'nd

LHCb

MeV)

800k

Weighted candidates/(2 MeV)

300 = 1" ! ,Po(4450)° W
- Y(2S) i %600 sool o EPC(MW v
- DD* 1 s 200 ' )A
not all mesons 200 pp | i AN

“ ] o e | |
4900 4250 4300 4350 4400 4450 4500 4550 4600
My [MeV]

neither all baryons are
simple qqq states!

are simple gg! F 1
i I ] 300
|

100 (- X(3872) 1 .

Number of Events

= ['~1Mel/ 100

DOE*O molecule,)(c(23P1), D | n-ljl | 1 1 | 1 0

(cu)(cu) diquark tetraquark, ...? 3500 3750 4000 4250 .[vai
Dispute ranges on!

M ™ ] /1Y) T
Observation of a narrow charmonium - like state in exclusive B+- ---> K+- pi+ pi- J / O Test of lepton universality using 5+ — K" {7 " decays

. LHCb Collaboration - Roel Aaij (NIKHEF, Amsterdam) et al. (Jun 25, 2014)

psi decays ) i . : B A duri
Published in: Phys.Rev.Lett. 113 (2014) 151601 » a-Print: 1406.6482 [hep-ex] mong en urlng

Belle Collaboration » 5.K. Chel (Gyeongsang Natl. U.) et al. (Sep 10, 2003)

........... it @ Dol S cit 2 woawions  |@gacies of the heavy
flavor experiments

D™+ molecules,
(cu)(ud)c pentaquarks,... ?

Published in: Phys.Rev.Lett. 91 (2003) 262001 - e-Print: hep-ex/0309032 [hep-ex]

pdf @ links & DOI [= cte

Observation of .J /wp Resonances Consistent with Pentaquark States in A% —

J/wK p Decays
Observation of large CP violation in the neutral B meson system ! B Reflects a Iarge
) LHCb Collaboration - Roel Aaij (CERN) et al. (Jul 13, 2015) t f
Belle Collaboration - Kazug AAbe (KEK, Tsukuba) et al. (ul 24, 2001) Hidden charm Published in: Phys.Rev.Lett 115 (2015) 072001 - e-Print: 1507.03414 [hep-ex] community O
Published in: Phys.Rev.Lett. 87 (2001) 091802 » e-Print: hep-ex/0107061 [hep-ex] el i
odf @ links @ DOl [S dite (000 citations physicists working on
pdf ¢ DOI [E cdite ) 1,012 citaticns had ron Spectroscopy
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Narrow Zb+’o and ZC+’O states BES-IIl 2013

Belle 2012 ete” > ntn"h.(1'P,)
ete” - 7T+7T_Y(n3S1) Z,(4020)  pspr _
Charged and neutral versions detected | ©=1* ' -
no confusion with (bb) ! | Y(4260)

B

Mass
MeV

10700

g

Events/(0.005 GeV/ic?)
£
-

4200

10600 =

410 415 420 425
M., (GeVic)

=13 +5MeV

10500
10400

10300

10200
10100
10000

9900

['=28+ 3 MeV

9800 3400

Events /0.01 GeV/c®

9700

9600

a7 38 39 40

M(redi) (GeVIC?)

BES-IIl and Belle 2013
ete” > ntnT] /P (135))
Narrow! Masses slightly above thresholds? ete” o yrr ] /P (135))

7

a4
oLLLLl

3
9500 1784 ad

H o etr o e P e e ey .,
-1 10.2 103 10.4 10.5 10.6 10.7

8

r=18+2MeV 11+2MeV 3000 _1180

9400




Mass
MeV

4600

4200

3800

3400

3000
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Exotic mesons Exotic baryons

- I=0 I=1 1=1/2

i P.(4457) . _
T p g O
____________________________________________________ P.(4312)
I Z.(4020)

Charmonium cc

13S, threshold states — need more experimental results

11S
B J
JP? more states?)

Theoretical disputes about exact dynamics of near-

to sort out (pattern of production and decay modes?

11

Mass

10700

10600 =~

10500
10400
10300
10200
10100
10000
9900
9800
9700
9600
9500

9400

Narrow states near hadron-hadron thresh

Conventional
mesons

(some still to be discovered)

Bottomonium bb

2]
_LDO
§%

S

Exotic mesons

[=1

_________ o7, (10650).

~-=——7,(10610) _

Expect many more
narrow near-
threshold states to
be discovered, also
Involving other quark
combinations !
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Many exotic broader states not nea

B - ZK,7Z - ¢y (2S)nt
(cu)(cd) tetraquark?

~ Belle 2008 ]

B - XK, X = ]J/Wp
(cs)(cs) tetraquarks?
3,43P, o (cc) in the mix?

CDF 2008

Candidates/10 MeV/c?
O A NWAEROOW~N OO

-

1.1 1.2 1.3 1.4 1.5
AM (GeVic?)

CMS \s 7TeV, |_ sefb‘

CMS 2013

250

N(B*) /20 MeV

e [~56 — 120 MeV

LHCDb
2016

X(47100)

140
X(4500)

;‘ L },

—
[
(=

—
[=1
(=]

= > o
= =] o

Number of events / (10 MeV)
s 8

4100 4200 4300 4400 4500 4600 4700 4800
Mass of J/y system [MeV]

There are no models which can explain all these effects at the same time

w
=]

Events/0.01 GaV

4.3
MTY) (Ge)

['~181 + 31 MeV

=]

=]

=
|

Candidates / ( 0.2 GeV?)
g
|

0

Resonant "%
phase-shift ¢

12

gcc hybrid states?,

(cd)(cd) tetraquarks,...
(i' 1 L
WD DS UEDY WS,

-ﬁ mA ]
z | [ $(2S,) ]
SoF Y(4260) wp Y(4260) {3
z " ™ el
g [ i
[_?_1 20— 36 38 4 42 44 46 48 5_ |

r thresholds

€ e _’YISR” ” ]/1/’

BaBar 2005

10

4 1.4

a8 s
m(wtn] /)

R
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Te———

00
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£ d
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0 O
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ee ->ntr h,
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600+
400
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.....

Karliner,Rosner,Skwarnicki 2017
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Conventional heavy baryons
« Alots of new states are being discovered. Many contain nice evidence for diquark substructure e.g.

LHCb-PAPER-2017-002, PRL 118 (2017) 182001; 3.3 fb!

OZI allowed but rips the diquark apart
— suppressed (narrow states)

Future:

Many more charm and beauty baryons to discover

Study different decay modes of known baryons

xx 0_y T K-
QC %HCK,

N
o
\‘o\

300-

Candidates / (1 MeV)

200

1004

E.S—=>pKnt

=D
threshold

The narrow states
are likely 1P and 2S
of c-(ss diquark)

3100

3200 3300
m(Z,K") [MeV]

=
O
S
SEX
N RS
S =M
/\“ﬁ O N T
Q\/Q} O ™~
S
> Q |
NeJ %3@ -
Q}b 3 = LHCDb ]
> SHIB S > .
OO | b) o
2, 2Rss 1 .03188)
o o Lo |
& v v r=60+19 MeV
. 1
=

the diquark survives
— fast fall apart (wide states)

LHCb-PAPER-2019-042, PRL 124 (2020) 082002; 9 fb!

r LHCb + Data

N QO **0 —u
g 20 r ! | b Background
7 | | -
g I ' "iﬂ || il il ] ||| Bl i|
R A e I o I . 4 [l & 18 [ &1 bl 1 '| |,.! 1] _;.!_
5 C Iyl Ju el kel 17 B '!!: |-ﬂ."!|'"‘!:!!" ”'ii!""lu'-!'lh nil '||""! “='|!' j ;! !!i i i!i

I il i [T It AT T I A AT
€ il ",[Liﬂh,' | AT R T e 8 TR i
= 0 ":'I'"ﬂ!!u’ : 50 ﬁ 1 {i] ﬁ

M(ZIKT) - M(ZD) [MeV]

E) > EST
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Doubly flavored baryons and stable (?) tetraguarks

baryon
U

LHCDb- PAPER 2017 018 LHCb PRL 119 (2017) 112001

?g 180‘ = c - . T;:Aj A/\C*'—)DK"II+
= 2 LHCb 13 TeV 1.7fb1 1 .. ~—d
2 160 F q = e
= : : e
v 140 + Data = e e G IK
= F —Total . W
% 120 :_ ........ Slgnal —:
g 100 ---Background .
R _
O 60 =

40 =

20 =

) TR E——— N R
3500 3 600 3 700
m, (Z55) [MeV/c?]

Karliner,Rosner PRD90,094007-(2014)

State Quark content M(J=1/2) M(J =3/2)
2L ccq 3690 + 12
=) blcq] 6914 + 13 6969 + 14
= e b(cq) 6933 + 12

=) bbq 10162 = 12 10184 = 12

LHCh: 3621 +£1 55
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Doubly flavored baryons and stable (?) tetraguarks tetraquark
6
baryon
w [ :)

LHCDb- PAPER 2017 018 LHCb PRL 119 (2017) 112001

RS
> 180; LHCb 13 TeV 17t ]
S 160 5 E
F +Data E
lg 140; — Total .
S120F Signal E
g 100 ---Background -
O 60F E
40 E
20 E

L ] 1
0 3500

Karliner,Rosner PRD90,094007-(2014)

3600 3700
m.,, d(._ [MeV/c?]

State Quark content M(J=1/2) M(J =3/2)
2L ccq 3690 + 12
=) blcq] 6914 + 13 6969 + 14
= e b(cq) 6933 + 12 .

=) bbq 10162 = 12 10184 = 12

LHCh: 3621 +£1

55

the same toolkit
- )3

Distance from threshold (MeV)
for hadronic decay

—100

—-200 ¢t

The lightest 1* state

above threshold but v. narrow

Karliner,Rosner PRL 119, 202001 (2017)
Eighten, Quigg PRL 119, 202002 (2017)
See also:

Esposito,Papinutto, Pilloni,Polosa, Tantalo |
PRD88, 054029 (2013)

Stable tetraquark,

will decay weakly f
cec be bb

1000 1500 2000 2500
tzpp(QR)  (MeV)

Consistent results predicted by LQCD:
Francis,Hudspith,Lewis,Maltman PRL
1118,142001 (2017)

Future searches for such states above or below the (Qq)(Qq)

threshold will be very exciting
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Hidden double charm tetraguarks 7

pp —> J/Y - pu u)J/ P > putum)+ - LHCb June 2020

~ 220 o 220

= 200 = 200 E
2 180 2 180 s
= 160 = 160 =
= 140 = 140 =
3120 4 120 4
% 100 : bl =2 100 2
. 2 wf E -
= E g L 2
'S B oF 2 2
3 7000 8000 ]
j_% .-"A"dhf_:,‘hr [MeV/cT] 7000 gﬂdu,w [MEV.-’CQI?DO 7000 Sng}]di__;,w [MEVIIC%%GD
Structure die Jh Sigmiﬁcan;i .
pr 7 _threshold pr " binned
s ::8:¢&° Any structure beyond NRSPS plus DPS 340 6.0
Condidies |G MEVIED Threshold enhancement plus X (6900) 640 6.9¢0
Very significant structure in JhyJhy mass o o0 o
Interpretation of data is not clear:
— One, or more (interfering?) resonances
— possible effects due to nearby thresholds, however, there are no known mechanism for binding forces
between two charmonium states, and the X(6900) peak seems too wide to be a molecule (I'-80 MeV or more)

— likely theoretical interpretation: (cc)(cc) tetraquark state(s)
Experimental questions to answer in the future:

— How many states? JPs? Other decay modes e.g. J/yn,
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Experimental prospects for the next decade

b — ¢ major source of spectroscopic data on charm

107+ | HL-LHC 1
E; CMS ..... i
ATLAS et —
—~106! P
_TE” "l 3 o
8 \U')’g a' N SE- __(7') 9
9SS %105 L5 . vl S S
£ 3. —H— de Phase-11
S 8s Tevatron Upgra
© OS5104 T e Upgrade |
SO 8D CDF,D0
Q 23
<103, I
'bﬁ g210 SuperKEKB (Belle 11)
=
\_/102: ............................. !
: KEK (Belle)
@ :
10t r‘.s‘.‘: __________________
‘@ PEPI

2000 2005 2010 2015 2020 2025 2030 2035

hadron colliders

10 GeV e'e- colliders

17

Unique features of LHC:
— enormous production rates (before trigger)
— access to b-baryons (also serves pathway to charm pentaquarks)
— access to doubly-flavored states ( bc, ccq, cccc,...)

Expect many new measurements/discoveries from LHCb
—  triggering optimized to flavor physics ——3t
— good hadrons ID (n/K/p separation)

(see talk by T.S. on June 24)

ATLAS/CMS potential:

— best flavor rates, but triggering on them is a challenge, no hadron ID
— can be competitive in certain channels (u*tu~u*u=?)

— the only experiments which may have a chance to confirm some of LHCb
claims o e o
(see talk by Alexis Pompili on June 24)

Expect many new
measurements/discoveries from

Belle Il. Unique features:
— good y, % n detection

— access to precision bb spectroscopy below and
above BB threshold (via dedicated runs)

— production also via yy collisions
(see talk by Bryan Fulsom on June 24)

Belle II MIER

PR - RHIAE [ 0 A~
TOP % ECL
Za
|



https://indico.fnal.gov/event/43796/contributions/189184/attachments/130305/158665/EF06_fulsom_20200624.pdf
https://indico.fnal.gov/event/43796/contributions/189185/attachments/130312/158688/Skwarnicki-EF06-June24-20.pdf
https://indico.fnal.gov/event/43796/contributions/189186/attachments/130324/158721/HadSpect-Snowmass-EF06-meeting-Pompili.pdf

Luminosity ¢m %s 1
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Peak Luminosity Trends (e'e” collider) SuperKEKB
0% g . : —_ .
Past and future: dedicated ,’ Super Tau-Charm Factory
/ Proposed at Hefei and Novosibirsk
10k : / *_(in_RgD_pﬂa_s_e —_
energy up to +/s~7 GeV
-ID'M ':-,_ ........................................................................................................ ...................................................... SO SO S BES-”I: hlghest IumInOSIty
; 1 Energy upgrade L _ _ :
| 10 /5~4.9 GeV eTe” — cc experiment near
o —— e - = the charm threshold
3 (precision c¢ spectroscopy below and above DD
threshold, light-hadron spectroscopy including glue-rich
[ ]/¢ ﬁ%gg) (see talk by Ryan Mitchell on June 24)
PANDA: highest luminosity pp — cc¢
10 experiment near the charm threshold
(under construction; physics 2025-)
1970 1980 B _ 2020 2030 ..


https://indico.fnal.gov/event/43796/contributions/189187/attachments/130318/158708/BESIIISnowmassSummary.pdf
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Experimental prospects at JLab and EIC

JLab: 12 GeV e beam (2017-...) Electron lon Collider ep, eA (2030-...)

Photoproduction of charm -—
(see talk by Justin Stevens on June 24) ,chtxi'?\ et \

lon In;ector X \
Electron >\

Slo ge

BNL-EIC

| ider .
) Detecto Polarized
Location Electrons V' Electron
> ons Source
: P ossible y
etector / /
CC" N, Electrons
a 7 Electron >
Cﬁ f Injector (RCS) -
— \ 7 ‘
g 01¢ e
2 S ke S
< R e o s (Polarized)
; o T lon Source
a 4
k=4
GlueX
I —a— SLAC
j/_‘z : —#— Cornell (
--e----- JPAC P7(4312) 3/2 BR=2.9% |
_{ i ——— JPAC P;(4440) 3/2° BR=1.6% ‘ 7
101 e JPAC P;(4457) 3/2' BR=2.7% | \/g — 20 - ].4]. Ge
8 9 10

E, Gev 20

Statistical errors will be improved

£ =107 em 251

Search for light hybrid mesons Photoprodugtlon of c_harmonlum
exotics possible


https://indico.fnal.gov/event/43796/contributions/189188/attachments/130321/158716/snowmass_stevens.pdf
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Summary and outlook
* Itis ajungle out there! Renewed experimental and

Charmonium above the flavor threshold; more exotic states than cc states!

theoretical (see next talk) efforts are needed % 4800
- i = X(4700) (o oo
— States at hadron-hadron thresholds must be better understood % 1600 —l’i(%ﬁm v «4) 7 @@
(bound “molecular” states or something more complicated) 22 [y RE PR ammee 4500 i
o _ _ s LW wiEs) = zaas0) ) e =2 £+ (4440), B (4457)
— Can we definitely establish diaquark substructures? In baryons?2 4 —.g,ggggg___ ‘“'v T L P=prmany '
In tetra- or penta-quarks? Stable tetraquarks? nre g :203 L = Y LR, R Y
; ¥ ra160THT & —_— 7 -1 00) ‘,'_ o B - 8
— Still looking for definite experimental proofs of bound states with X“m‘)j,@'sj N £ X0 iﬂ?\//
valence gluons: hybrids and glueballs 4000 ‘w:@tmo;ﬂ .'L....j—|Z (4020) gg X- pp; ——Z7(4050) D*D*
— Do conventional qg, gqq states get modified by multiquark 1500 _E ’ ;":-'5§}£?5_“3q})—.;§(a8”?) MLD DD*
effects? Precision studies of conventional mesons and baryons Los) VO - — - DD
. Tentative goals for Snowmass21: 3600F RS o R
— Identify opportunities offered by facilities available in the next 3100k (2
decade or two, :
— ... and identify work which needs to be done to take the best 3200F
advantage of them: 1000 LS
e.g. triggering in ATLAS,CMS; data mining triggers in LHCb; better EM calo in T

LHCb; dedicated runs of Belle Il for bb spectroscopy, use of central collisions at + 1-- +(-) ++ S+ ++ --
LHC (glueballs?), exotic hadrons in heavy-ion program, ... 0 1 1 0 I 2 2" & other

» Other experimental projects, which have not been
mentioned are welcome to contribute



