forward calorimeter - - -
Z ' /Z.n VS 't barrel  time-of % 200+ 100 Number of J/ ¢ = 469 = 22

1. Tl ,,,,,,,,,,,,,,, calorimeter -flight = - Fmean = 3.096 = 0.001 GeV
a" a -SD = 0,013 +0.00 GeV
= 1.1 - -
2|
1 _— ? —
T
0.9 + .
0.8 I, /I, r
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Confined States of Quarks and Gluons
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mesons baryons

tetraquark pentaquark

QCD predicts more types
of states than
just mesons & baryons

A SCHEMATIC MODEL OF BARYONS AND MESONS *

M. GELL-MANN
California Institute of Technology, Pasadena, California

... Baryons can now be
constructed from quarks by using the combinations
(qaq), (@qgqaqq), etc., while mesons are made out
of (qq), (qqqq), etc. ... Phys.Let.8 (1964) 214



Confined States of Quarks and Gluons

QCD predicts more types
of states than
just mesons & baryons

®@

mesons baryons

Ehe New YorkTimes Murray Gell-Mann, Who
Peered at Particles and Saw

Murray Gell-Mann
obituary
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mesons baryons

tetraquark pentaquark

QCD predicts more types
of states than
just mesons & baryons
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Confined States of Quarks and Gluons

)@

mesons baryons

glueballs hybrid meson

QCD predicts more types
of states than
just mesons & baryons

A SCHEMATIC MODEL OF BARYONS AND MESONS *

M. GELL-MANN
California Institute of Technology, Pasadena, California

... Baryons can now be
constructed from quarks by using the combinations
(qaq), (@qgqaqq), etc., while mesons are made out
of (qq), (qqqq), etc. ... Phys.Let.8 (1964) 214

Can we observe explicit
gluonic degrees of freedom
in nature’s bound states?

4
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How do we look for gluonic degrees of freedom in spectroscopy?

Nonets characterized by given JPC
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symmetry groups



Spectroscopy

How do we look for gluonic degrees of freedom in spectroscopy?

Nonets characterized by given JPC

S2
s. L é \ S=S,+8,
@& J=L+S
[\ / I ¥
‘/ P (_1)L+1
1 L+S
g C=(-1)"
O O
1=1/2,|5|=1
—@ ! o 1I;
I=1,5=0 1=0, 5=0
O O

symmetry groups

Non-rel. quark model has
allowed and
non-allowed (exotic) QNs

Determine quantum numbers
and pole parameters via
Amplitude Analysis



LQCD Full Spectrum
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LQCD Full Spectrum
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GlueX goal: look for hybrid patterns incl jexotics|




LQCD Full Spectrum

3000} negative parity I positive parity

:

1500

Meson Mass (MeV)

1000 - /: r My = 3'91 MeV ‘
= Lightest hybrid HSC 24 x 128
N | multiplet | isoscalar
500 0 + Dudek et al. sovector [N
«ns JPC | PRD 88 (2013) 094505 |

GlueX goal: look for hybrid patterns incl jexotics|



LQCD Full Spectrum

3000} negative parity I positive parity
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LQCD Full Spectrum

3000} negative parity I positive parity
=Fo ar-
2500 .
o K o
S
")
= L
m - H—
- 1500 +
(=]
é 0
1000 ) e } -1 , my = 391 MeV ‘
= P I 24 x 128
C o ugmesens T
n - ; ISOscalal
500 } mu Ip € T Dudek et al. isovector [
. JPC ! PRD 88 (2013) 094505 |

Most searches have focused on the lightest hybrid 11(1600) with1 ™
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Where are the Exotic hybrids?

Candidates

(older experiments)

State  Mass (GeV) Width (GeV)
m1(1400) 1.351 +£0.03 0.313 £ 0.040
m1(1600) 1.662 £ 0.015 0.234 £ 0.050

m1(2015) 2.01 £0.03 0.28 £ 0.05

State Production Decays
1(1400) T p,pn 7 nt a0t
m1(1600) T ppp nwbiw fimpnt
m1(2015) TP by, fim

State Experiments

71(1400) E852, CBAR
m1(1600) E852, VES, COMPASS, CBAR

| ow statistics, acceptance leakage, no. of
wave sets, interpretation of line shapes and
phases, controversial decay channels...
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Candidates
(older experiments) Most searches have

State  Mass (GeV) __ Width (GeV) focused on the 117 state

m1(1400) 1.351 +£0.03 0.313 = 0.040

m1(1600) 1.662 £ 0.015 0.234 £ 0.05( T T

m1(2015) 2.01 £0.03 0.28 n’
State Production

1(1400) P P

71(1600) Compass: PLB 740 (2015) 303

m (2015)

000

o1

State Experiments

-

71(1400) E852, CBAR
m1(1600) E852, VES, COMPASS, CBAR

e O
e ©

-
o
o

1000

Events / 40 MeV/c2
V) g -

| ow statistics, acceptance leakage, no. of
wave sets, interpretation of line shapes and
phases, controversial decay channels...




Where are the Exotic hybrids?

Candidates
(older experiments) Most searches have

State  Mass (GeV) __ Width (GeV) focused on the 117 state
7r1(l400) 1.351 £+ 0.03 0.313 £+ 0.040

m1(1600) 1.662 4+ 0.015 0.234 £ 0.05C T T
m(2015) 2.01 £0.03 0.28 n’
State Production
p p
& Compass: PLB 740 (2015) 303
<5000
State Experiments Z
2 4000
m1(1400) E852, CBAR g —
m1(1600) E852, VES, COMPASS, CBAR : N
1(2015) E852 g 2000
= 1000
| ow statistics, acceptance leakage, no. of 5 o Bada:
wave sets, interpretation of line shapes and 1.2 1.6 2 2.4 2.8
phases, controversial decay channels... m(n’ =) [GeV /2]

Past: Two different candidates 111(1400)/111(1600) that couple separately to nmr and n'm.
Not compatible with LQCD estimates for hybridSStates, nor with most phenomenological models.



Where are the Exotic hybrids?

«10°

' nm D-wave |
42(1320) N

15 18 17 8 18

lPA,QC fits extracted intensities and phases with a coupled-channel

amplitude to extract the pole positions of a2, a2’ and ;.
A. Rodas et al. (JPAC) [PRL 122, 042002 (2019)]
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Where are the Exotic hybrids?

«10°

15 18 17 8 18

' nt D-wave |
42(1320) N

m
m
m
m
n
.

14

Ge
u
n
|

45
2o N’ D-wave

sfaz(1320)

Couple to same pole
at low mass.

lPA,QC fits extracted intensities and phases with a coupled-channel

amplitude to extract the pole positions of a2, a2’
A. Rodas et al. (JPAC) [PRL 122, 042002 (2019)]
9

and 1.




Where are the Exotic hybrids?

single exotic mt1 (1564) resonant pole which couples to both n/n’nt channels
x10°

 nT D-wave |
42(1320) N

15 18 v 8 18

Couple to same pole
at low mass.

lPA,QC fits extracted intensities and phases with a coupled-channel

amplitude to extract the pole positions of a2, a2’ and ;.
A. Rodas et al. (JPAC) [PRL 122, 042002 (2019)]
9



Production of Hybrid Mesons

e Combine the QN

gluonic field with
those of the quarks

e Allows access to
conventional and
exotic mesons
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Production of Hybrid Mesons

e Combine the QN

gluonic field with
those of the quarks

JEC =0=F 17—, 2=+

e Allows access to
conventional and
exotic mesons

JEC =0t—, 171, 2t~
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Production of Hybrid Mesons

e Combine the QN

gluonic field with
those of the quarks

PC _ n—+ 17— 92—t
e Allows access to J O )

conventional and
exotic mesons

JPC — gt= 1+ 9+

10



Photoproduction: Exotics

Approximate J7¢

Mass (MeV)
m 1900 B
1 2100 B
n} 2300 |
bo 2400 0"~
ho 2400 0"~
h 2500 0"~
b2 2500 2~
ha 2500 2"~
hé 2600 2°

S

Possible quantum numbers
from Vector Meson Dominance
and t-channel exchange: (I)J"°

T p,o,0

i

pEJ’C,p(D — T
ww,PpP —
(um,pp,q)(n — 71’1

- X
pP — by
wP —» hg
wPhoP  _, K 7T,M,P,W,P,...

wr,pn,pP — b,
pm,wn,wP — h,
pm,om,pP — h’

P = Pomeron exchanee

* Can couple to all states in the lightest hybrid multiplet through t-channel
exchange and photoproduction (via Vector Meson Dominance)

11



Photoproduction: Non-exotics

linear —

polarization 7: 'n,n’
= Exchange JPC
17 rw,p
17~ : b, h
p p

* Photon beam polarization filters the “naturality” of the exchange particle

le
12



Photoproduction: Non-exotics

linear —
polarization 7 " - ThIS talk

Exchange JPC
17 tw,p
17~ : b, h

* Photon beam polarization filters the “naturality” of the exchange particle

le
12
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Worldwide Spectroscopy

hadron probes

colliding beam

fixed target

completed/analysis

ongoing/future

electromagnetic probes
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Spectroscopy

o electromagnetic probes
N
O
O
N

E . BCSH B

; . ABAR

0 N

20 O

§ ]

S - D >
n /O <L[O
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O
N
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The GlueX Experiment



GlueX Collaboration
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Jefferson Lab
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. RCag0
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City. L %0 0 m
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Utah WP Denves ng St'Louis <zt u
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pAichials ‘_-~",_ Kemucky ~ Virginial’
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[~ / /)
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//
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upgrade magnets
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Upgraded: 12 GeV !

4th Hall: GlueX
Cost > S310M
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The Experiment

*'Llnearlypolarlzed bremsstrahlung“ )

I * I forward calorimeter

* High statistics samples of multi- T w——
particle final states provided by large calorimeter -flight
acceptance detector for both charged target
and neutral particles

* Resolutions:
xy: og/E~6%/VE®2%

*q: O'p/p"’2_5% photon beam

forward drift

diamond
chambers

wafer
central drift

/‘_————
chamber

v’

\ electron

tagger magnet beam superconducting

electron magnet

beam tagger to detector distance

is not to scale
17



The Diamonds

JD70-100 scan 4 fit peak centroid

50 um diamond radiators

58‘ & - !woo: * Bragg/Laue: “rock that curve”
: L e * At BMIT beam line

£ | -

: . || diamond

: I scan

() SNETY EUETE FPUTY NS PUTEE FETEY FUTIU TR ST PP fY

u (mm)

JD70-105 scan 1 whole crystal rocking curve beam weighted.

fShow

- Entries 244778
-*!é' Mean 2939
=) -~ RMS 36.21
£ 30~ Constant  31.03
S C Mean 2916
2 o Sigma 30.04
= E

5 251

£

a Excellent
’ rocking
i3 curve
widths

0 100 200 300 400 500 600
theta (urad) 1 8




The Beam Line

Photon Tagger Pair Specirometer Ha" D
Triplet Polarimeter ,--X -------------- :
North LINAC | :
%_I_ Photon
, ' Beam Dump
) Collimator GlueX
East ARC Beam Dump  select 9<25 ur  Spectrometer
o polarized photons
= Expected Flux
: : '5{ 5000 |-
: S /| Flux on Tagger
E ; Baooo P P
: E 3 o
; : &
; 3000 |-
: : . | I
2000 |- | ‘.___,l._x_/,-\
* Linearly polarized photons via coherent /| Flux on Target |
bremsstrahlung from diamond radiator fose |- ~ p Polarized flux
* Design intensity of 10” y/s in coherent peak N -
between E, = 8.4 and 9 GeV 6 7 8 9 10 11 12
Photon Beam Energy (GeV)
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The Beam Line

Photon Tagger | Pair Sgecfrometerl Ha" D
Triplet Polarimeter ,--X -------------- :
North LINAC l : |
: ' /om Photon
E ' , . Beam Dump
- Diamond Radiator Electron Collimator GlueX
East ARC Beam Dump  select @<25 ur  Spectrometer
.’ ' polarized photons
Measured Flux Expected Flux
UL L L A B B B ML b %mb
— 7000 . — .
B - (a) — Diamond: PARA - S /| Flux on Tagger
- — : . : o !
S 6000 — Diamond: PERP  — Baooo P S |
2 = — Aluminum ] $ | —
< 5000 — s ]
- - 3000
§ 4000} — ] ‘
(T - - i |
c - - " | I—— "}
g 3000 = 2000 |- L A
£ - . ' W
O 2000 — / |Flux on Target |
- . 1000 | | i
1000E- E : Polarlged flux
L1 s T L1y s PR SR SN S ST S T N SR ST ST T SR SN NN SN SN N R A —
7.5 8 8.5 9 9.5 10 10.5 11 11.5 n

Photon Beam Energy (GeV) 6 7 8 9 10 11 12
Photon Beam Energy (GeV)
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The Beam Line

Photon Tagger Pair Spectrometer Ha" D
| Triplet Polarimeter|--\- - - - - :
North LINAC | :
%_I_ Photon
\ | & Beam Dump
Rl Collimator GlueX
EOS!A RC select @ <25 ur  Spectrometer

* Triplet production
e —e e’ e
* Known analyzing power

do ~ 1+ PX¥cos(2¢.-)

* Measure beam polarization
independent of spectrometer

arXiv:1703.07875

+

Polarization

Beam Dump

0.5

0.4

0.3

0.2

0.1

0

polarized photons

Measured Polarization

LPRPYRLRRNRRRN RRRE LARRN R
W
—a—

|

L3 L) . l Ll L3 Ll L] ' L) Ll L) Ll l L) Ll L) Ll l' L] . Ll L} l' Ll L] L} A I L)

—*—

¢ * PARA
. " PERP

Prattidy

i

3% Syst. Uncert.
2 l 1 s ' 1 l 1 s 1 1 l 1 s 1

(4)}
(o 4]
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The Calorimeters

Future
Particle ID
CDC SOOI IIEELIIIILT
o Central Drift Chamber EDC E
118.1 :
4° . \ Forward Drift Chambers ;
Solenoid :
o
o
390 cm long : :
inner radius: 65 cm outer radius: 90 cm ' :
: ; Forward
P 342 cm " : . | Calorimeter
. i | 240cm diameter
""""""""" 45 cm thick
- 560 cm -
30-cm target

22



The Barrel Calorimeter

| - 1.35mm = azimuthal
N ’ ~ direction

beamline E
30-cm targe
BCAL top half cutaway | _____
(b) .
S E
IRy
= 11.77 cm —| s -
t o
S SciFi
Pb
22.46 cm E 1
§ - W Glue
e /
S 0.053 mm , .
=EEE Gy St o
single module
BCAL end view end . . . .
(0) (d) e Sampling calorimeter (9.5% sampling fraction)
, : o le-cl intillating fi
e 48 azimuthal sections (modules) 750,000 double-clad scintillating fibers
e BCAL: 28 tonnes
® Reconstructs Y showers from 10 and n decays
® Provides timing information (neutrals/charged) . |
* With the CDC it provides charged particle PID 1.D. Bedttie et al.,
NIM A 896 (2018) 24-42
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SiPM Readout Assemblies

Electronics
Summing
Scheme

24



Beam Asymmetry

Tegan Beattie (Regina), Will McGinley (CMU)
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Motivation: yp—pn

> First steps toward mapping exotics: study observables of likely decay particles

T B i R
> rtn and rtn’ resonances high on list of 12 ©® Yo = pn =
possibly-accessible exotics/hybrids 1_.+\_+¥+h TR ..
0.8=- + --Laget -
E S Y —JPAC -
» 2 for n measured by GlueX at E,=9 GeV 06 - “  --Donnachie
» 3 for n' not yet measured at E,=9 GeV 04 § ot o
0.2F | | =
> 2 sensitive to four-momentum °; H. Al éhqﬂl et al. (GlueX coli‘abomnon) -
0.2 -
transfer squared (Mandelstam t) -~ Phys. Rev. €95, 042201(R).(2017) -
+ t= (Paer— Procor )2 04502704 06 08 1 12 14 16 18 2
= \ltarget recoil -t [(GeV/cY]
Measure 2 asymmetry of n' and n as functions of t
n—mnn’ n— 3n° n— 2y n'—m'nn
n’— 2y i’ — 2y n—2y
(BR = 22.9 %) (BR = 32.7 %) (BR = 39.4 %) (BR = 42.9 % * 39.4 %)

> Re-measuring Z for n lends confidence to the new n’ measurements Y



Event Filtering / Accidentals

> Select combinations of particles which match our topology (e.g., t't n)

> 2 pos. tracks (p, 1), 1 neg. track (1), 2 neutral showers (n — 2y)

> Loose dE/dx cut for Proton/Pion separation

> Missing mass cut to select exclusive n or n’ production

> Ensure invariant mass of beam + target = invariant mass of candidate particle

> Kinematic fit constrains 2y mass and tests for conservation of E and P

> 'Pulls' particle positions and momenta to fit hypothesis

> QOutputs 'Confidence Level' (CL), a measure of goodness-of-fit

> Vertex cuts remove candidates with decay vertices outside target volume

-
E=N

“1B4000

‘I!:5oo
3000
2500

=
N

CDC dE/dx (keV/cm)
=

1500
1000
5000

2
' [K' /e“0

KinFit Vertex X vs Y

2000 -

| LN R W e e

100 110 120 130

NS . -



Event Filtering / Accidentals

> Select combinations of particles which match our topology (e.g., t't n)
> 2 pos. tracks (p, 1), 1 neg. track (1), 2 neutral showers (n — 2y)
> Loose dE/dx cut for Proton/Pion separation
> Missing mass cut to select exclusive n or n’ production
> Ensure invariant mass of beam + target = invariant mass of candidate particle
> Kinematic fit constrains 2y mass and tests for conservation of E and P
> 'Pulls' particle positions and momenta to fit hypothesis
> QOutputs 'Confidence Level' (CL), a measure of goodness-of-fit

> Vertex cuts remove candidates with decay vertices outside target volume
RF Delta T

—

.

Counts / 6 MeV
3
|
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Invariant Masses

Counts /2.5 MeV

Counts / 2.5 MeV
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n.,n° Beam Asymmetries

> Defined such that:
> Natural parity exchange contributes positively
» Exchange of vector, pand w (J° = 1") N
» Unnatural parity exchange contributes negatively Onat. T Ounnat.

Onat. — Ounnat.

> Exchange of pseudovector, b and h (J° = 17)

Recoil

> In terms of yields Baryon

() = NA() 6,[1~ BE cos(2(d — B~ b )]

» 2 polarization configurations: PARA, PERP
> 2 data sets: 0/90, 45/135 P=Pjin

Y(d) = N, A(d) 6,[1 — R cos(2(dp — d,))]
Y($) = NA(d) o,[1 + PZ cos(2(d — d,))]

> 'Yield Asymmetry' eliminates o, and A(¢) » E: Pair Spectrometer yields

Photon
Direction

Photon
Polarization

Meson
Direction

ASYM =

P and P : Triplet Polarimeter

Y+ FY.. 2 - (R - R)z cos(2
= )2 cos(2(¢ - d%)) > le the onIy free parameter 29

> — 2y asymmetry fit/p - 771~
AN (P +P)Z cos(2(d — )) I ¢ N y asy ry nic/p




n.n° Asymmetry Method

—_

Fractional Asymmetry
Yi(9) - FrYj(e) X _ 2271

Counts/12 deg
ot
)

Yi(6) + FrYj(¢) — ndf ) *

ymmetry/12 deg

o
N

Fractional As
S
N

|
o
BN

Preliminary

Counts/12 deg

(P. + P))Scos2(6 — o)

o
IIIII]IIIIIIITIII]I'ITI'II ]IIIIIIIIII]
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GlueX: Beam Asymmetries n,n’
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Theory: Beam Asymmetry Ratio

> n' beam-target exchanges dominated by p, w, b, and h mesons

> Assuming no contribution from hidden strangeness exchange of ¢ and h’
mesons implies that the Z asymmetry of the n'and n will be equal

> JPAC predictions for two model assumptions for Zn./Zn allowing ¢ exchange:

1.010

1.005

1.000 f?\—/\\\\’_-—\j/j These two model
W 0.995 e B Pl predlctlons. use different
X oo Bl assumptions for the

0.990 g - — axial vector (b, h)

"""""" coupling strengths
0.985
V. Mathieu et al. (JPAC),
0.980 Physics Letters B774, 362 (2017)
0.0 0.2 0.4 0.6 0.8 1.0

-t (GeV?)
> Significant deviation from 1 may imply non-negligible ¢/h’ contributions or

more complicated interactions between the proton and produced meson




GlueX: Beam Asymmetry Ratio

Tl'/ﬂ

0.9 : _"_’ s s
B . ‘{ Mathieu et a!. (JPAC), :

o8 - Lo R Physics Letters B774, 362 (2017).......
: [ —e— etaprime / combined eta
0.7 e ...| —— JPAC Theory 1

: | —— JPAC Theory 2
I R B R R R
0.6 0.2 0.4 0.6 0.8 1

-1 (GeV?)
« Statistical errors only (limited by n’ statistical errors)
* No statistically-significant deviations from unity are observed
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Other Analyses



J/psi Threshold Production

>

2

=~ 1200

F ——data | LHCb
= —total fit i -
° - preliminary
81000 — background

g .

2 80

¥

3

=

P.(4312)

I\

4300 4250 4300

350 ".T‘. e,
mJ.'vp [Mov]

LHCb, arXiv 1904.03947 (2019)

4550 4800
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J/psi Threshold Production

e GLUEX Results

(2 citations)

* threshold (11.8-8.2 GeV)
production is clean; s-
channel photoproduction
probes 5-quark
interaction!

* probes gluon
distributions in the
proton and trace
anomaly term [Kharzeev

et al., NPA 661, 568
(1999)]
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J/psi Threshold Production

GLUEX Results

(2 citations)

threshold (11.8-8.2 GeV)
production is clean; s-
channel photoproduction
probes 5-quark
interaction!

probes gluon
distributions in the
proton and trace
anomaly term [Kharzeev

et al., NPA 661, 568
(1999])]

—
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o(yp — JApp), nb

1071k

 Number of J/ =469 22
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J/psi Threshold Production

 Number of J/ ¢ =469 22
Fmean = 3.096 = 0.001 GeV
—SD = 0.013 = 0.001 GeV

e GLUEX Results

(2 citations)

* threshold (11.8-8.2 GeV)

production is clean; s-
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GlueX talks at MENU 2019

Searching for Exotic Hadrons at GlueX Sean Dobbs

McConomy Auditonum, CMU Cohen University Center 09:15 - 09:45

Exclusive eta and eta' photoproduction and beam asymmetries at GlueX William McGinley

Rangos 1 15:00 - 15:30

Beam Asymmetries from Light Scalar Meson Photoproduction on the Proton at GlueX Dr Stuart Fegan

Rangos 1 17:00 - 17:30

Measurement of the Photon Beam Asymmetry $\Sigma$ for $\gamma + pito KM \Sigman0$  Mr Nilanga Wickramaarachchi
at $E_{\gamma}$ = 8.5 GeV in GlueX

Spectroscopy e 17:30 - 18:00

Hadron

Photoproduction of $1Xi$ Baryons at GlueX Ashley Ernst

Rangos 2 09:45 - 10:15

Spin-Density Matrix Elements for Vector Meson Photoproduction at GlueX Alexander Austregesilo

Rangos 2 14:30 - 15:00

Photoproduction of Baryon-anti-Baryon Pairs at GlueX. Hao Li
Meson- P -y

Nucleon | panc0s1 09:15 - 09:45

Physics with the GlueX DIRC Justin Stevens
Future

Facilities PN 13:30 - 14:00




Summary & Outlook

» Gluonic-field excitation leads to a complete spectrum of mesons.

» LQCD predicts hybrid multiplets; GlueX will map them out.

v'Reaction channels: yp—(p,w,®)p, Yp—(110,n,n " )p, etc.
v'Early physics analyses: beam asymmetries of n, n’ mesons
* Next: other asymmetries, SDMEs, cross sections, PWA
® Future:
* Primakoff program for n decay width and 1 polarizability
e DIRC Detector upgrade for improved K/ separation fall 2019
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Backup Slides



Old Data: yp—pn.pn’
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) and 1 Beam Asymmetries
YD — PYY
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I o background (MC)
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Future GlueX with Strangeness

. DIRC
) t |
Strangeness program | exotics ffall 2019)

—
’ forward calorimeter
J°v Allowed Decay Modes = — barrel time-of DIRC
2500 + - start  Calorimeter -flight
-
counter
m 1°7 byx, mp, ©f1, 7, ©, nay, 7n(1295) -m S "
. P target
- ”+~ 2
" 2000 ==
by 0° ar(1300), why, pfi, nh ’
he 0 why, nhy, KK (1460) | photon beam

0
0 KK (1460), KK{, nh
¢ ray, way, why, np, nby, p _ ]
2

wp, why, nw, why -
KKP, KK{', KK3, nh ss R

J PC
forward drift
chambers

m / MeV

central drift
chamber

/ superconducting
magnet

* Mapping the hybrid spectrum requires: large statistics ‘ PMT + Base
samples of many particle final states in strange and non-
strange decay modes

Purified Water

17.25 mm Thickness

(35.00 mm Width)
. Bar Box
* Experimentally access to strangeness content of the state by B L \
. Wi e
comparing strange vs non-strange decay modes - A e P PMT Suface—"
7 = 8 ‘|
Bar { 5 N i‘&,/ “_Window ,~ Standoff Box

91 mm-—< ~10mm
~|: 117 m

4 4 - 490m N



Cross Section do/dQ2 (mb/srad)

Primakoff program

0.5
y = All Contributions
""""" Coulomb
o4 g L eeeeee Nuclear Coherent
v 77 ————  Coulomb-NC Interfer.
b AN\ ------ - Incoherent
03 |1 37' )71'\
. @
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-
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-
e
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Seo
e
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....................

T T B 25 3 35 4 45 5
n Production Angle On (deg)

* Extract charge pion polarizability from
Primakoff production of pion pairs

* Comparison to other processes, eqg.
COMPASS’srecent ™ 7y —> T 7
and further test yPT predictions

45

* n — yy decay width through
Primakoff production

* Test discrepancy between
measurements at e e colliders
and previous Primakoff results




