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What’s New: The CEBAF Upgrade will take advantage of recent advances

in computing power, combined with a doubling of the existing energy of the
' iding

February 2006: Project Receives CD-1 ecifically,
es of
Secretary of Energy Announces Approval and Funding for New
Facilities Upgrade at the Thomas Jefferson National Lab and > may be
Highlights Lab’ s Successful Education Programs pverbefore-

- Facilities 3 = WO
for.the Future .- : [ |
il Y 12 GeV Upgrade
= Twenty-Year Outlook ‘ CD'O Slgnl ng aI
| : Jefferson Lab
— April 19, 2004 |
Deputy Energy
Secretary
R Kyle McSlarrow
&2 || November 2003
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Thne Glua< Collanoretion

Approximately 70 Collaborators
Members from seven countries
Active collaboration since 1998
New Members are very welcome
http://www.gluex.org/
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Flyoric Mesons

built on quark-model mesons
ground_s-ra-re excited flux-‘rube
‘ flux-tube m=1
m:O 1-+ or 1+_

normal mesons

CP={(-1)--°K(-1)-+1}

’ ={(-1)5+1}
PC-N-+ N+-
Flux-tube Model JPe=1++1-- Jre=0-+0
m=0 CP=(-1) ! (not exotic) =1
m=1 CP=(-1)5 e
exotic ‘
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rlyorid Prediciions
Flux-tube model: 8 degenerate nonets
1*+,1-- 0-+,0*-,1-*,1*- 2-* 2*- ~1.9 GeV/c?

—_—r  —~ —

S=0 S=1

Lattice calculations --- 1-* nonet is the lightest
UKQCD (97) 187 £0.20
MILC (97) 1.97 +0.30
MILC (99) 2.11 +0.10
Lacock(99) 1.90 +0.20
Mei(02) 2.01+0.10 |

Bernard(04) 1.792+0.139
In the charmonium sector:

1= 4.39+0.08 TR
0~ 461 1011 Splitting = 0.20

I 19+£0.2
2+~ 2.0+0.11
O~ 2.3£0.6
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my I6(JPC)=1-(1-) Exotlc Signals
Ky T&J%)= 7 (1)

ny I9(J7€)=0+(1")

ny I9(J%)=0"(1-")

n,(1400) Width ~ 0.3 GeV, Decays: only nm NOT A
weak signal in np production (scattering??) | \vpp1p
strong signal in antiproton-deuterium.

n;(1600) Width ~ 0.16 GeV, Decays pn,n'zn,(b;n) Dﬁes
Only seen in p production, (E852 + VES) lxit‘)

7,(2000) Weak evidence in preferred hybrid The right
modes f;n and by place. Needs

confirmation.
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Friotoprocuct on)

More likely to find exotic hybrid mesons
using beams of photons
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rlyoric Dec

O
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Exotic Quantum Number Hybrids

m,— nby, nfy, mp , Nay
N;—>7n(1300)n , ain

b, > amn, hn, on,an
h, > b, pn, on

bo —> 7’5(1300)75 , thC
ho —> blTC , hln

e -
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Mass and model
dependent
predictions
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EXOMCS in Photoprocluction

1-* nonet

ny T6(JPC)=1-(1-)

Ky I6(T%)= 5 (1°)
N1 I6(JP6)=0(1-)

;I’L,X

ny I6(J7€)=0"(1-*)

Need to establish nonet nature
of exotics: nm n n/

Need to establish more than one
nonet: O+ 1-+ 2*- y<:> pl(Do(I)
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O™ and 27 Exotics.
In photoproduction, couple to p, ® or ¢? L'n

bo TE(TP1°0")  way pf o pf,

ho I6(JP€)=0-(0*") wfg0f,pa

h'o I8(JP€)=0-(0"") ¢fq.0f1.pay
Ko I(IP)=%(0")

(o) way pfopfy by TS(IP)1(2+)

"Similar to m, " on(prpfo,fiea; hy I8(JIP)=0-(2+)

<|>(|)fo,<|>f1,901 h', I8(JP€)=0-(2*")

‘, , , K, I(JP)= 3(2*
., 5,30,2l§._gons do not havg@ﬁp;ouog QN's > L(JP)= z(2*) .
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In order to establish the existence of gluonic excitations,
We need to establish the nonet nature of the 1-* state.

We need to establish other exotic QN nonets - the
O* and 2*-

In the scalar glueball sector,
the decay patterns have
provided the most sensitive
information. I expect the
same will be true in the
hybrid sector as well.

6_IIIIIIIIIIIIIIIII|III

r,(V(r)-V(2r,))

|
AV
!

ECAY PATTERNS ARE CRUCTAL
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Thne C

excited flux tube

Glua/l E
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lead-glass detector

/

Cerenkov
\ counter

wire tracking
chambers

superconducting
magnet




Ooptlrnizecd for PYWA

Nearly 4n acceptance for neutral and charged particles.

Linearly polarized photons with energy optimized for
hybrid searches.

Uniform acceptance in the variables appropriate for
Partial Wave Analysis.

PWA Leakage studies have been performed using
Monte Carlo.

B 5/30/2006 CIPANP 2006
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Gottfried-Jackson frame:

In the rest frame of X
the decay angles are
theta, phi
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Partial Wave

+ 1000 1500 2000
— T Tcoﬂ:on Mass [MeV/c?]

4000 o
Analysis = im o cE
Double blind studies of 3n final states § ,pf
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171" Leakage

& ++

Leakage I =
T

™

*y

If your acceptance is not well neutral "

Events/20 MeV
—t
=)

understood, The PWA can “leak” e d oA
one wave into another. 10 IRT R o
Break the GlueX detector in Monte Carlo: [ ;Fg%" Bridih
distort B-field YT an ™ e
degrade resolution Mass  [MeV/c’

change hole sizes
distort beam energy

Largest leakage is ~ 1/2% of a strong
signal. a,(1**) & (1)

Events/20 MeV

100 1500 2000

2
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Partial Wave Analysis

Have been able to pull out signals that are ~1% of
a strong signal using PWA.

It is extremely difficult to produce leakage that is
as large as 1%.

Assuming a good theoretical understanding,
If hybrids are present at ~1% of normal mesons
strength, this detector will be able to find them.

Studies are currently being redone with detector
software.
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Detecior P& D Work
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Deiecior Heviews

July 2003: Held a 2-day review of GlueX Electronics

October 2004. Held a 2-day review of the GlueX Detector.

November 2004: Solenoid Assessment

January 2006. Tagger Review
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Arnelysls Preparzai]orn

From the very start, the GlueX Collaboration has had an active theory
group. It iswell recognized that theorists need to be closdly integrated
Into the analysis from the start.

The theoretical underpinnings of Partial Wave Analysis need to

Be looked at closely now that large data sets are becoming available.
What exactly are the model assumptions and how do they affect
The results.

The scale of data from GlueX will be comparable to LHC experiments.
However, the needs are different — GRID technologies will be crucial.
Also, the tools to parallelize the analysis of 100,000,000 event data
sets are being developed.
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SUrnrnery

The GlueX Collaboration is moving forward!

The DOE 20-year plan and CDO have opened the door to
agreat deal of interest by new groups in GlueX.

The Collaboration is pressing forward with detector R&D
coupled with external reviews of what we are doing.

The Collaboration is working hard to make sure that analysis
Issues due to the large data sets are in hand.

We are paying close attention to the theoretical underpinnings
of PWA to make sure that what comes out of GlueX is
aclear answer.
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