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Use 9 GeV polarized photons on a proton target

Overview of the GlueX Experiment

to produce hybrid mesons with exotic JPC¢;

* part of the JLab 12 GeV upgrade
(in Newport News, Virginia)

* data expected in 2014

e use 12 GeV electrons and a

diamond radiator to produce
9 GeV polarized photons
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Overview of the GlueX Experiment

a “Quark Model” meson:

-0

MESON

but hybrids are also predicted:

1]

HYBRID MESON

and would shed light on
Gluonic e Xcitations

must have “conventional” quantum numbers:

JFC = 0+ (n,m) S=0;L=0;J=0]
0+ (fop,a0) [S=1;L=1;J=0
1+ (fi,a1)) [S=1;L=1;J=1]
1+- (hi,b1)) [S=0;L=1;J=1]
1— (w,) [S=1;L=0;]J=1]

 produce hybrid mesons with exotic JF¢:

™\ can have “exotic” quantum numbers:

JFC = 1+ (m,u) (for example)

= unambiguous signature for a
state beyond the quark model!
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hybrid meson production

AL
PION BEAM [ 1

/\

N N

simplest S = 0 hybrids have JFC = 1++or 1—
(i.e. they mix with quark model states)

PHOTON BEAM

N/\N

but simplest S = 1 hybrids can have JPC = 1-+

(i.e. they can be exotic)

=> photoproduction should be more favorable

for exotic meson production?
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 use “amplitude analyses” to distinguish JFC
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Overview of the GlueX Experiment

distinguish quantum numbers using
angular distributions of decay products

for example:

Tp— Xp— TP

if X~ has JP€ =2+ and decays to QU7 in a D-wave,
then you expect these angular distributions:

2++14+(rhoQ)D

S = N e O

| I 1
-1 -0.5 0 00 1 -1 -05 0 05 1

cos? (Resonance) cos?® (Isobar)

* use “amplitude analyses” to distinguish JPC
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Overview of the GlueX Experiment

distinguish quantum numbers using | it’s called an “amplitude analysis”

angular distributions of decay products because distributions are added on
the amplitude level:

for example:
p — X-p — D Q)= Y YV, A, ,(Q)
a | p

if X~ has JP€ =2+ and decays to QU7 in a D-wave,
then you expect these angular distributions:

A(£2) = Resonance Angles

24++1+(rhoQ)D | x Isobar Angles
x Isobar Breit Wigner

S 6 s g F
S S I
4 4 - V are complex fit parameters
3 J |-
2 2 I
1 1 =
1 I 1
0—1 -0.5 0 05 1 0—1 -0.5 0 05 1
cos? (Resonance) cos?® (Isobar)

* use “amplitude analyses” to distinguish JPC
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Overview of the GlueX Experiment

distinguish quantum numbers using | it’s called an f‘amplitude analysis”
angular distributions of decay products because distributions are added on
the amplitude level:
for example: 2
p — X-p — mHT TP I(Q) =YYV, A, ,(Q)
if X~ has JPC = 2++ and de F 17

decomposition of 37 from E852
then you expect these ang

Tp >R TP Resonance Angles
sobar Angles
sobar Breit Wigner

2++1+( 80

70

All Events
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* use “amplitude analyses” to distinguish JPC

12



Overview of the GlueX Experiment

GlueX/Hall D Detector
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Jay . C
the GlueX detector

* designed to have:
* uniform acceptance
* good resolution
e ability to handle “high”
multiplicities (up to ~8 particles)

* tracking
 Central Drift Chamber (CDC)

e Forward Drift Chamber (FDC)
e momentum resolution 1-3%

* calorimetry
* Forward Calorimeter (FCAL)

e Barrel Calorimeter (BCAL)
* energy resolution ~6%/VE + 2%

* pid
* Time of Flight (TOF)
* timing from BCAL
» dE/dx from tracking chambers
* future Cerenkov Detector?

e GlueX Experiment

GlueX/Hall D Detector
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L

the GlueX detector

* designed to have:
* uniform acceptance
* good resolution
e ability to handle “high”
multiplicities (up to ~8 particles)

* tracking
 Central Drift Chamber (CDC)

e Forward Drift Chamber (FDC)
e momentum resolution 1-3%

* calorimetry
* Forward Calorimeter (FCAL)

e Barrel Calorimeter (BCAL)
* energy resolution ~6%/VE + 2%

* pid
* Time of Flight (TOF)
* timing from BCAL
» dE/dx from tracking chambers
* future Cerenkov Detector?

e GlueX Experiment

GlueX/Hall D Detector

simulation of a *very* difficult channel

vp — fin’p — 8yp
No1 4001 107970 signal No Extra Showers
;1 200 —— Pythia background
=1000}
S -
< 800
7))
= 600
g -
200
oL L N
0.5 2.5 3 3.5
M(8y) [GeV/c?*

acceptance = 8-10%
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Overview of the GlueX Experiment

* use 12 GeV electrons and a
diamond radiator to produce
9 GeV polarized photons

add Hall D
and GlueX

* 107 - 108 y/s on
proton target

accelerating
modules ..
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Overview of the GlueX Experiment

* use 12 GeV electrons and a
diamond radiator to produce
9 GeV polarized photons

add Hall D
and GlueX

* 107 - 108 y/s on
proton target

accelerating
modules . 4

coherent bremstrahlung (diamond radiator)
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Overview of the GlueX Experiment

simulation of yp — 377 n with
linear polarization

coherent bremstrahlung (diamond radiator)

uncollimated

12 GeV electrons

beam flux (/GeV /s)

_________
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tagging range

) A T B
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Overview of the GlueX Experiment

Use 9 GeV polarized photons on a proton target
to produce hybrid mesons with exotic JPC¢;

 part of the JLab 12 GeV upgrade
(in Newport News, Virginia)

* data expected in 2014

19



Overview of the GlueX Experiment

Use 9 GeV polarized photons on a proton target

to produce hybrid mesons with exotic JPC¢;

* part of the JLab 12 GeV upgrade
(in Newport News, Virginia)

* data expected in 2014

20



Overview of the GlueX Experiment

Use 9 GeV polarized photons on a proton target

to 1 el o asio IPC.
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Overview of the GlueX Experiment

Use 9 GeV polarized photons on a proton target
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Overview of the GlueX Experiment

Use 9 GeV polarized photons on a proton target




Overview of the GlueX Experiment

Use 9 GeV polarized photons on a proton target

to produce 1

* part of thg
(in Newp

* data expef
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Overview of the GlueX Experiment

Us photos of 8 of 48 modules of the Barrel Calorimeter (lead and scintillating fibers)
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Use 9 GeV polarized photons on a proton target

Overview of the GlueX Experiment

to produce hybrid mesons with exotic JPC¢;

* part of the JLab 12 GeV upgrade
(in Newport News, Virginia)

* data expected in 2014

e use 12 GeV electrons and a

diamond radiator to produce
9 GeV polarized photons

« 107 - 108

proton target

A

v/s on

-
add an arc

Z:

add 5+5
accelerating
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add Hall D
and GlueX

GlueX/Hall D Detector

 produce hybrid mesons with exotic JF¢:

N — T N
* use “amplitude analyses” to distinguish JPC
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Events / (20 MeV/c?)
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The Context of the GlueX Experiment

Experimental Context
(advances in spectroscopy)
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Theoretical Context
(advances in lattice QCD)
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The Context of the GlueX Experiment

Experimental Context
(advances in spectroscopy)

rryrrr|yrrr|yrrryrrrprr ot

BABAR

80 E_ {
70 é— Y(4260) preliminary

Events / (20 MeV/c?)
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1. discovery of the
X, Y, Z states
in charmonium

2. mapping the
light quark vectors
with ISR

3. progress in searches
for exotic mesons
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Th t af tho (C1noa¥X Hynorimaont
some properties of the Y(4260)

Experime
(advances i arXiv:0808.1543
< ”3802_'”m'm'm"”'m'm'mE * discovered by BaBar
> c: BABAR - in ete~ — i)/
§ 2 7():— preliminary E cTC w
S S 6oF E N
= = 6°g ete- — - Jp - e ete annihilation
g = S0F = . PC — 11—
2 S £ ‘ E requires J*¢ =1
sa} m 40: + ]
30 + + H 3+ confirmed by CLEO
208 24 #H L + | + H“ and Belle
L] | 10 + ---------- o 9T y =
98 4 42 44 : . }
Qg e L * latest BaBar results:
m(re Jp)(GeV/c?) B '
1. discovery of the M=4252 %6 %5 MeV
PRL.99, 182004 (2007
X, Y, Z states o (2007) . * noexpected 1—
in charmonium [ ; : Belle | charmonium states in
N§ 60 ; L Solution | _— thiS regiOn
>0 | _
§4ok sowent A * models predict 1
Q] B 7] .
2 Lt | ete” = Jp hybrids between 4200
E 20f g} JN | - and 5000 MeV
*Ufi Jm{iu% PR o t = + Possible charmonium
’ 4 4.5 55 5.5 hybrid meson?
M(r* JAp) (GeV/c?)




The Context of the GlueX Experiment

Experimental

(advances in spe bottomonium and strangeonium partners of the Y(4260)?

3 30F { Y1»(10890)? PRD 82, 091106(R) (2010)
S 70
8 6ok Y (4260) _ °°°8_+'Y('1§)1E7£""""'*I'+ ““““““““ Belle |
P * anomalously large = ;06 4..“28,%---------.;--_{. ........................
= ‘o 1
2 ete~ — Y (1S) = o.00a |4 YES A O
seen at 10890 MeV £ ooo|- - i~ * 1 A S E—— —
° 0.000 t : ‘
- | !
* inconsistent with 1075 .1(;.8. l l1l0.185 .1c;.9. l l1.0i95l l .111. T 11.05
Y‘(S S) \s (GeV)

. PRD 74, 091103 (2006)
1. discoveryofthe  §( o —

X, Y, Z states Y(2175)?
1In charmonium

* peak at 2175 MeV 1n
ete” — o

* consistent state seen by
BES in J/ — n(¢pmm)

31



The Context of the GlueX Experiment

Experimental Context
(advances in spectroscopy)

rryrrr|yrrr|yrrryrrrprr ot

C F
B S BiBiR
- Y (4260) PRI
= OF E
2 sop + <
o - =
@ 40F + + E
30F E . .
2okt Ll %H | % o b | Hr the charmonium renaissance and GlueX
o jssea 10 S t~lellgel 100 o =
10F | | + SR
08 4 22 14 46 a8 5 52 34 advantage of charmonium states:
m(rJAp)(GeV/c?)

clean, narrow, obvious states

1. discovery of the
X, Y, Z states
in charmonium

disadvantage of charmonium states:
conventional JFC

=> sets the stage for GlueX and exotic JF¢!
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The Context of the GlueX Experiment

Experimental Context
(advances in spectroscopy)
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m(rTt J/tp)(GeV/cZ)

2. mapping the
light quark vectors
with ISR




The Context of the GlueX Experiment

BaBar’s program to measure R exclusively

et ISR

\V4 » hadrons

2. mapping the
light quark vectors
with ISR
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The Context of the GlueX Experiment

BaBar’s program to measure R exclusively I

a collection of e*e- ISR plots from BaBar

e+
\Qi e BaBar ISR
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g_ 4 5 ‘% e z I ¢ -BaBarISR 1 o DM2
10 : B LM S]]
2. mappif] % | h o | 2] ﬂ i I L 5 w
light qf F E RN AT T ﬁ
with 1§ | | @M~ Tl W 127 W |
: gﬁ M*ﬁ ”-. (I M + + ++ﬁ++++++ |
i e = e i ol D O B PO ST
1 2 3 . ?GeV) : Em GV 1 15 2 25 3 35 4 . :.(5Gev)5 125 15 5 1'75(Gev) & %23
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The Context of the GlueX Experiment

BaBar’s program to measure R exclusively

et ISR

e-
-/

2. mapping the
light quark vectol
with ISR

events/(25 MeV/cz)

g

2

100

M(w(1420)) = 1350 £ 20 + 20 MeV/c?
M(®w(1650)) = 1660 + 10 £ 2 MeV/c?

properties of light quark vector states

o e Al

0 (1420)

T I ' T

®(1650)

1.2

1.4 1.6 71 8
M,_(GeV/cT)

0 T T

W
T T T

oe’'e >on ) (nb)
[\®]

®(1650)

M(w(1420)) = 1380 + 20 + 70 MeV/c?
M(®w(1650)) = 1667 £ 13 £ 6 MeV/c?

=> valuable input for GlueX

25
E om. (GeV)
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The Context of the GlueX Experiment

Experimental Context
(advances in spectroscopy)

rryrrr|yrrr|yrrryrrrprr ot

©°
% OF { BABAR
§ 705— Y(4260) preliminary -:
= “F E
so- —;
5) - ]
@ 40F + + E
30 —;
10F } b o .
=PI PRI B B BN PR VR P W

9.8 4 42 44 46 438 5 52 54
m(rTt J/tp)(GeV/cz)

3. progress in searches
for exotic mesons




The Context of the GlueX Experiment

Experimental Context

(advc
R analysis of T Pb — &7t - Pb at COMPASS
S s0p
S 70F PRL 104, 241803 (2010)
8 eof x10°
g 502_ 3 E_ a,(1320) event distribution 800 I"T'pr P ‘I @)
g 0 s -
> - — C
K 405 — 3 = +  background wave SN 700§ l I l
30F } § ) 5E a,(1260) % 600 £ I
20 #{ Y - > 500 F ”
N el S HE = -
10f } - 2F n,(1670) SN I
E SO < A00F [\
954 g 15¢ 2 300 ] / l
: 1F s E [ |
= : E 200 [ // | l
0.5 — ]
: 0 gl i
0 C0 1 o LA A A s LA aa g T et 0
0 0.5 1 1.5 ) 25 3 06 08 1 12 14 16 18 2 22 24
Mass of Tt System (GeV/c?) Mass of TR System (GeV/c?)
* indication of an exotic (1-*) decaying to @7t with phase motion
e a factor of ~11 smaller than a>(1320)

3. progress in searches
for exotic mesons
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The Context of the GlueX Experiment

Experimental Context

(ad]
< T analysis of yp — ottt n at CLAS
S sof
§ 70;— PRL 102, 102002 (2009)
< 6op x10° x103
g sof 300 [ 50 ¢ d
2 40f [ a. T p 4. -t
) 305— % 250 ;_ + Total 40 ‘ 1 (pTC)
20% = 200 -k = m(1600)?
10F o . 30 E
EL 1 < N -
98 4 & 150 5 : I
() — 2 3
A I
112 14 16 18 2 "% RV TR s
M(r*n*) (GeV) M(r*ntn) (GeV)
* no indication of the exotic decaying to Ot in photoproduction
* ratio of exotic to a2(1320) production (times BF’s to Q)
3. progress i 15 < 2% (95% CL)
for exotic = dialogue between pion production and photoproduction has begun
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The Context of the GlueX Experiment

Experimental Context
(advances in spectroscopy)

rryrrr|yrrr|yrrryrrrprr ot

- Y (4260) Pemney
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50F + =
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m(t Ip)(GeV/c?)

C 1 PR N SRS RIS S SRR
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1. discovery of the
X, Y, Z states
in charmonium

2. IflaPPing the = opportune timing for GlueX!
light quark vectors

with ISR

3. progress in searches
for exotic mesons




The Context of the GlueX Experiment

Theoretical Context
(advances in lattice QCD)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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The Context of the GlueX Experiment

Theoretical Context
(advances in lattice QCD)

how does GlueX become a test of QCD?

1. QCD predicts mesons with exotic JP¢?
(i.e. they should exist?)

2. QCD predicts they should be produced
in photoproduction?
(i.e. they should be produced?)

3. QCD predicts they have reasonable

widths and decays?
(i.e. they should be detected?)

traditionally the domain of models, but
lattice QCD is now being applied...
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The Context of the GlueX Experiment

Theoretical Context

IFRILES)

16

14

121

10}

08r

04F
0

06

light quark spectroscopy from lattice QCD
(unquenched, u,d,s quarks have the strange quark mass)

mag =iy - -
&g @ @0 T Ho
-, C,J-. L
=, -
1 14 e
2., o ]
E E S-: %_: Ca..j@_,
-, =¥ e - 1.2}
10}
0.8
T 0.6
0.4}
1772773 4~ 27ty 11 Ot |+t 9t+ g+t 4+
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9

sf @ o -
. = 017

1.4}
RS

12}

1.0}

0.8}

0.6}

o<f 1~ Tt 27

exotic JPC

[The Hadron Spectrum Collaboration] PRD 82, 034508 (2010)

es in lattice QCD)

lueX become a test of QCD?

Jicts mesons with exotic JPC?

. they should exist?)
YES
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The Context of the GlueX Experiment

Theoretical Context
(advances in lattice QCD)

/ GeV

m

25

20+

15F

1.0

exotic meson spectroscopy from lattice QCD
(exotic meson mass as a function of pion mass) rlueX become a test of QCD?
Jicts mesons with exotic JPC?

£ 3 & . they should exist?)
. ¥ YES

previous ‘
studies ]

1 l, T
guenched N A [
Ty

dynamical

0.1 0.2 0.3 0.4 0.5 0.6 2 /2
m, [/ GeV

[The Hadron Spectrum Collaboration] PRD 82, 034508 (2010)
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The Context of the GlueX Experiment

o S _ Theoretical Context
1. calculate radiative transitions in charmonium (advances in lattice QCD)
(PRD 73, 074507 (2006))

2. extend to radiative transitions with exotic
mesons (related to photoproduction) how does GlueX become a test of QCD?

(PRD 79, 094504 (2009))

L(er —vIp) = e (177)
ﬂ)
(115 +10) keV 2. QCD predicts they should be produced
is much larger than in photoproduction?
(i.e. they should be produced?)
I'(JY —=vyn:) = LIKELY

J/p (177)
(2.51 £0.08) keV
looks promising!

3. extend to light quarks (in progress)

[The Hadron Spectrum Collaboration]
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The Context of the GlueX Experiment

6()/0

phase shift calculations in lattice QCD
(I =2 zxr— )

i{
-10 - 4 ~
B 1

-20 F

| :liwé %fl :

24% —a—

(arXiv:1011.6352)
50
.60 -
524 MeV 144 NeV 396 MeV
) 163 —0 » HooEIar:d ——
20 [E—o— 160—0—  ,n_5 | |§ Cohen
20”7 —g— 20° —o— Duruso y —

(widths and decays are difficult in lattice QCD)

[The Hadron Spectrum Collaboration]

Theoretical Context
(advances in lattice QCD)

2 [ Y .,r‘.
0.1 0.2 0.3 04 05 0.6 0.7 0s k- /Gel
1 I I T T I T T

how does GlueX become a test of QCD?

3. QCD predicts they have reasonable
widths and decays?

(i.e. they should be detected?)
SOME PROGRESS
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The Context of the GlueX Experiment

‘ => progress/! I

Theoretical Context
(advances in lattice QCD)

how does GlueX become a test of QCD?

1. QCD predicts mesons with exotic JP¢?
(i.e. they should exist?)

2. QCD predicts they should be produced
in photoproduction?
(i.e. they should be produced?)

3. QCD predicts they have reasonable

widths and decays?
(i.e. they should be detected?)

traditionally the domain of models, but
lattice QCD is now being applied...
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The Context of the GlueX Experiment

Technological Context
(advances in amplitude analysis)

GPU
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The Context of the GlueX Experiment

distinguish quantum numbers using
angular distributions of decay products

for example:

Tp— Xp— TP

if X~ has JP€ = 2+ and decays to Q% in a D-wave,
then you expect these angular distributions:

2++1+(rhoQ)D
S 6 s gL
S S I .
4 sl Technological Context
3 3 L (advances in amplitude analysis)
2 2
1 1+
| |
"3 05 0 05 1 Y3050 05 1
cosd (Resonance) cos? (Isobar)

GPU
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The Context of the GlueX Experiment

distinguish quantum numbers using
angular distributions of decay products

for example:

Tp— Xp— TP

if X~ has JP€ =2+ and decays to QU7 in a D-wave,
then you expect these angular distributions:

2++1+(rhoQ)D

s B S gL

5 5

4 4 =

3 3+

2 F 2 |

1 1+
0—1 -0.5 0 0.5 1 O—l -0.5 0 05 1
cos? (Resonance) cos?® (Isobar)

it’s called an “amplitude analysis™
because distributions are added on
the amplitude level:

Q)= )| ) Vopho (@)
o | B

A(£2) = Resonance Angles
x Isobar Angles
x Isobar Breit Wigner

V are complex fit parameters

GPU
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The Context of the GlueX Experiment

it’s called an “amplitude analysis™
fit 1(82) (modified by detector acceptance) because dlStI‘lbllj[lOIlS are added on
to data using an unbinned extended likelihood the amplitude level:
2
the likelihood simplifies to two sums: 1[(Q) = 2 2 Va . Aa . (Q)
a | p
-2In(L) = -2 Y In(I(R)) + 2 ) 1(RQ,)
data MC A(L2) = Resonance Angles
x Isobar Angles
doing an “amplitude analysis” means finding the x Isobar Breit Wigner
V, or any free parameters within A, that
minimize this function V are complex fit parameters

ideal function for parallelization!

GPU
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The Context of the Glue

fit I(£2) (modified by detector acceptance)
to data using an unbinned extended likelihood

the likelihood simplifies to two sums:

-2In(L) = -2 Y In(I(RQ) +2 ¥ I(Q,)

data MC

a progression of strategies
(NSF Physics at the Information Frontier Grant)

1. Open Science Grid
X latencies, if you lose one node
you lose the fit, etc.

2. Clusters of CPU’s

X good progress, but we can do
better

3. Clusters of GPU’s
v revolutionary speed gains!

doing an “amplitude analysis” means finding the
V, or any free parameters within A, that
minimize this function

ideal function for parallelization!

Technological Context
(advances in amplitude analysis)

GPU
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a progression of strategies
(NSF Physics at the Information Frontier Grant)

The Context of the Glue

sample fit to GlueX yp — &*7tt-n Monte Carlo

40

w
92}

30

25

20

15

10

Time for Fit Convergence [seconds]

¢ MPI-Enabled Fit
2. Clusters of CPU’s

===1/N Scaling from 1 CPU Fit X good progress, but we can do
better

Technological Context
(advances in amplitude analysis)

I I I I 1

10 15 20 25 30
Number of Worker Nodes in Fit

GPU
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a progression of strategies
(NSF Physics at the Information Frontier Grant)

The Context of the Glue

GPU’s provide massive parallelization
(100’s of computing cores)

3. Clusters of GPU’s

Control ALU ALU
e v revolutionary speed gains!

CPU GPU

Technological Context
(advances in amplitude analysis)

GPU
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The Context of the Glue

Node | Node 2

CPU |=GPU |
CPU 2=GPU 2

-CPU | =GPU |
—CPU 2=—=GPU 2

\

Node n

CPU | =GPU |

CPU 2=GPU 2

CPU

Master Node

a progression of strategies
(NSF Physics at the Information Frontier Grant)

3. Clusters of GPU’s
v revolutionary speed gains!

Technological Context
(advances in amplitude analysis)

GPU
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The Context of the Glue

Node | Node 2 Node n
— — —
D D D D D R
o 0o o 0o o o
O O O O O O
| | | | | |
— — —
oD D D R D R
o 0o o 0o o 0o
O 0O L\) L/) O 0O
fits to GlueX Monte Carlo

(with computationally intensive amplitudes)

a progression of strategies
(NSF Physics at the Information Frontier Grant)

3. Clusters of GPU’s
v revolutionary speed gains!

Fit Configuration

Time to Converge

4 (CPU + GPU)

(seconds)
Single CPU 4855
Single CPU + | GPU 57
CPU Master + 6

Technological Context
(advances in amplitude analysis)

GPU
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The Context of the Glue

amplitude analysis software (AmpTools)
* currently being used for a CLEO-c

analysis and GlueX and CLAS-12

simulations (will be released soon)

* revolutionary speed gains with GPU’s!

* accommodates more sophisticated

a progression of strategies
(NSF Physics at the Information Frontier Grant)

1. Open Science Grid
X latencies, if you lose one node
you lose the fit, etc.

2. Clusters of CPU’s

X good progress, but we can do
better

3. Clusters of GPU’s
v revolutionary speed gains!

phenomenology

* physicists (theorists and experimentalists)
write amplitudes

= will meet the needs of GlueX

Technological Context
(advances in amplitude analysis)

GPU
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Events / (20 MeV/c?)

80F
70E

20

The Context of the GlueX Experiment

Experimental Context
(advances in spectroscopy)

50F
40
30F

10F

rryrrryrrryr T r e T e T

BABAR

preliminary

} Y (4260)

[ S N N S v b by b by by
8 4 42 44 46 438 5 52 54

m(@rJ/p)(GeV/c?)

GlueX/Hall D Detector

!

Theoretical Context
(advances in lattice QCD)

25
F ¥ )
;¢
n |
20 % z 1 4 .
s g{sglig:s 1" tot—2
quenched 4 4 4\ 16
dynamical ¥ v 7 20
0. 0.2 0.3 0. 0.5 0.6 /”f//( Y

Technological Context
(advances in amplitude analysis)

GPU



summary

* the GlueX experiment will use
9 GeV polarized photons on a
proton target to search for
hybrid mesons with exotic JPC

* construction has begun

* expecting first data/commissioning
in 2014

* the context of GlueX is opportune!
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