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Jlab 12 GeV Upgrade 

Maintain capability to 
deliver lower pass beam 
energies : 2.2, 4.4, 6.6,
…. 

§ Enhanced capabilities 
in existing Halls 
§ Increase of Luminosity 
1035 - ~1039 cm-2s-1 

The completion of the 12 
GeV Upgrade of CEBAF 
was ranked the highest 
priority in the 2007 NSAC 
Long Range Plan.  Full 
use of upgrade is higeest 
priority for the 2015 LRP.  
In addition, support was 
given for MRE’s like 
SoLID. 

New	  Hall	  

CHL-‐2	  

	  20	  cryomodules	  

	  Add	  5	  
	  cryomodules	  

	  Add	  5	  
	  cryomodules	  

	  20	  cryomodules	  

	  Add	  arc	  
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SoLID	  



Overview	  of	  SoLID	  in	  Hall	  A	  	  
• 	  Full	  exploitaFon	  of	  JLab	  12	  GeV	  Upgrade	  
	  	  	  	  à	  A	  Large	  Acceptance	  Detector	  AND	  Can	  Handle	  High	  Luminosity	  (1037-‐1039)	  
	  	  	  	  	  Take	  advantage	  of	  latest	  development	  	  in	  detectors	  ,	  data	  acquisiFons	  and	  simulaFons	  
	  	  	  	  	  Reach	  ulFmate	  precision	  for	  SIDIS	  (TMDs),	  PVDIS	  in	  high-‐x	  region	  and	  threshold	  J/ψ	  	  
• 5	  highly	  rated	  experiments	  approved	  	  
	  	  	  	  	  Three	  SIDIS	  experiments,	  	  one	  PVDIS,	  	  one	  J/ψ	  producFon	  (+	  3	  run	  group	  experiments)	  
• Strong	  collaboraFon	  (250+	  collaborators	  from	  70+	  insFtutes,	  13	  countries)	  
	  	  	  	  	  Significant	  internaFonal	  contribuFons	  (Chinese	  collaboraFon)	  

Solenoidal	  Large	  Intensity	  Device	  
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SoLID-Spin: SIDIS on 3He/Proton @ 11 GeV 

E12-‐10-‐006:	  	  	  	  	  Single	  Spin	  Asymmetry	  on	  
Transverse	  3He,	  ra;ng	  A	  

E12-‐11-‐007:	  	  	  	  	  Single	  and	  Double	  Spin	  
Asymmetries	  on	  3He,	  ra;ng	  A	  

E12-‐11-‐108:	  	  	  Single	  and	  Double	  Spin	  
Asymmetries	  on	  Transverse	  Proton,	  	  
ra;ng	  A	  

Key of SoLID-Spin program: 
Large Acceptance ���
+ High Luminosity���
 à 4-D mapping of asymmetries ���
à Tensor charge, TMDs …
à Lattice QCD, QCD Dynamics, 
Models. 5

Two run group experiments DiHadron and Ay 



Features	  of	  	  SoLID	  for	  SIDIS	  

•  Uses	  new	  high-‐rate	  technology;	  GEM	  trackers,	  Sashlyk	  calormimeters,	  	  MRPC	  
for	  ;ming	  and	  K	  iden;fica;on,	  dead;meless	  electronics.	  

•  Can	  accommodate	  longitudinal	  and	  transversely	  polarized	  3He	  and	  H	  targets.	  	  
Can	  measure	  TMD’s	  for	  p	  and	  n.	  

•  Solenoidal	  geometry	  avoids	  gaps	  in	  the	  acceptance:	  	  Can	  measure	  double	  
asymmetry	  to	  reduce	  systema;c	  errors	  to	  below	  the	  large	  sta;sitcs:	  

•  Excellent	  sta;s;cs.	  
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See	  talk	  by	  H.	  Gao	  on	  	  
TMD’s	  with	  SoLID	  

Collins	  Asymmetries	  



Threshold J/ψ Production 

Gluon Dynamics, Proton Mass, Conformal Anomaly  
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J/ψ @ SoLID 

	  
	  

* /N N Jγ ψ+ → +Threshold J/Ψ production, probing 
strong color fields in the nucleon, 
QCD trace anomaly (important to 
proton mass budget)     

e p → e′	  p′ J/ψ(e- e+) 
γ p → p′ J/ψ(e- e+) 	  

12

Imaginary part:  related to the  
total  cross section through  
optical theorem 
 
Real part (dominant at the 
lowest energies): contains the  
conformal (trace) anomaly 
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SoLID in Hall-A, E12-12-006 

S. Stepanyan, The proton mass 
Workshop at Temple 

Primary detection channels:  
•  4-fold coincidence, which consists of detecting the scattered electron, 

the recoil proton, and the (e+e−) from J/ψ decay  
•  3-fold coincidence, without proton detection. 



ReacFon	  mechanism	  for	  J/Ψ	  producFon	  
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Models-I:  Hard scattering 
mechanism (Brodsky, Chudakov, Hoyer, 
Laget 2001) 
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Models	  -‐II:	  Partonic	  soc	  mechanism	  	  
(Frankfurt	  and	  Strikman	  2002)	  
2-‐gluon	  Form	  Factor	  

?

PRD66, 031502 (2002) 
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Study the threshold behavior of cross section with high precision 
could shed light on the conformal anomaly  
 10	  

Luminosity	  1.2*1037/cm2/s,	  	  	  	  	  11GeV	  3uA	  e-‐	  on	  15cm	  LH2	  50	  Days	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  
No	  compe;;on	  in	  sta;s;cs	  

Projection of Differential and Total Cross Section 



Nucleon	  Mass	  DecomposiFon	  and	  the	  
Trace	  Anomaly	  
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PR12-‐12-‐06:	  Near	  Threshold	  J/Ψ	  ElectroproducFon	  

Establish a baseline for J/ψ production in the JLab 
energy range! 

•  Bonuses: 
–  PhotoproducFon	  data 
–  Decay	  angular	  distribuFon	  of	  J/ψ	  
–  Interference	  with	  Bethe-‐Heitler	  term	  (real	  vs.	  imaginary) 

•  Future Plans: 
–  Search	  for	  J/ψ-‐Nuclei	  bound	  states	  
–  J/ψ	  medium	  modificaFon	   

12 

¤ Measure	  the	  t	  dependence	  and	  energy	  dependence	  of	  J/ψ	  
cross	  sec;ons	  near	  threshold	  
➥  Probe	  the	  nucleon	  strong	  fields	  in	  a	  non-‐perturbaFve	  region	  
➥  Search	  for	  a	  possible	  enhancement	  of	  the	  cross	  secFon	  close	  to	  

threshold	  
➥  Shed	  some	  light	  on	  the	  conformal/trace	  anomaly	  	  
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Observation of J=ψp Resonances Consistent with Pentaquark States
in Λ0

b → J=ψK−p Decays

R. Aaij et al.*

(LHCb Collaboration)
(Received 13 July 2015; published 12 August 2015)

Observations of exotic structures in the J=ψp channel, which we refer to as charmonium-pentaquark
states, in Λ0

b → J=ψK−p decays are presented. The data sample corresponds to an integrated luminosity of
3 fb−1 acquired with the LHCb detector from 7 and 8 TeV pp collisions. An amplitude analysis of the
three-body final state reproduces the two-body mass and angular distributions. To obtain a satisfactory fit of
the structures seen in the J=ψp mass spectrum, it is necessary to include two Breit-Wigner amplitudes that
each describe a resonant state. The significance of each of these resonances is more than 9 standard
deviations. One has a mass of 4380! 8! 29 MeV and a width of 205! 18! 86 MeV, while the second
is narrower, with a mass of 4449.8! 1.7! 2.5 MeV and a width of 39! 5! 19 MeV. The preferred JP

assignments are of opposite parity, with one state having spin 3=2 and the other 5=2.

DOI: 10.1103/PhysRevLett.115.072001 PACS numbers: 14.40.Pq, 13.25.Gv

Introduction and summary.—The prospect of hadrons
with more than the minimal quark content (qq̄ or qqq) was
proposed by Gell-Mann in 1964 [1] and Zweig [2],
followed by a quantitative model for two quarks plus
two antiquarks developed by Jaffe in 1976 [3]. The idea
was expanded upon [4] to include baryons composed of
four quarks plus one antiquark; the name pentaquark was
coined by Lipkin [5]. Past claimed observations of penta-
quark states have been shown to be spurious [6], although
there is at least one viable tetraquark candidate, the
Zð4430Þþ observed in B̄0 → ψ 0K−πþ decays [7–9], imply-
ing that the existence of pentaquark baryon states would not
be surprising. States that decay into charmonium may have
particularly distinctive signatures [10].
Large yields of Λ0

b → J=ψK−p decays are available at
LHCb and have been used for the precise measurement of
the Λ0

b lifetime [11]. (In this Letter, mention of a particular
mode implies use of its charge conjugate as well.) This
decay can proceed by the diagram shown in Fig. 1(a), and is
expected to be dominated by Λ% → K−p resonances, as are
evident in our data shown in Fig. 2(a). It could also have
exotic contributions, as indicated by the diagram in
Fig. 1(b), which could result in resonant structures in
the J=ψp mass spectrum shown in Fig. 2(b).
In practice, resonances decaying strongly into J=ψp

must have a minimal quark content of cc̄uud, and thus are
charmonium pentaquarks; we label such states Pþ

c , irre-
spective of the internal binding mechanism. In order to

ascertain if the structures seen in Fig. 2(b) are resonant in
nature and not due to reflections generated by the Λ% states,
it is necessary to perform a full amplitude analysis,
allowing for interference effects between both decay
sequences.
The fit uses five decay angles and the K−p invariant

massmKp as independent variables. First, we tried to fit the
data with an amplitude model that contains 14 Λ% states
listed by the Particle Data Group [12]. As this did not give a
satisfactory description of the data, we added one Pþ

c state,
and when that was not sufficient we included a second
state. The two Pþ

c states are found to have masses of
4380! 8! 29 MeV and 4449.8! 1.7! 2.5 MeV, with
corresponding widths of 205! 18! 86 MeV and
39! 5! 19 MeV. (Natural units are used throughout this
Letter. Whenever two uncertainties are quoted, the first is
statistical and the second systematic.) The fractions of the
total sample due to the lower mass and higher mass states
are ð8.4! 0.7! 4.2Þ% and ð4.1! 0.5! 1.1Þ%, respec-
tively. The best fit solution has spin-parity JP values of
(3=2−, 5=2þ). Acceptable solutions are also found for
additional cases with opposite parity, either (3=2þ, 5=2−) or
(5=2þ, 3=2−). The best fit projections are shown in Fig. 3.
Both mKp and the peaking structure in mJ=ψp are repro-
duced by the fit. The significances of the lower mass and

(a) (b)

FIG. 1 (color online). Feynman diagrams for (a) Λ0
b → J=ψΛ%

and (b) Λ0
b → Pþ

c K− decay.

*Full author list given at end of the article.

Published by the American Physical Society under the terms of
the Creative Commons Attribution 3.0 License. Further distri-
bution of this work must maintain attribution to the author(s) and
the published article’s title, journal citation, and DOI.
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higher mass states are 9 and 12 standard deviations,
respectively.
Analysis and results.—We use data corresponding to

1 fb−1 of integrated luminosity acquired by the LHCb
experiment in pp collisions at 7 TeV center-of-mass
energy, and 2 fb−1 at 8 TeV. The LHCb detector [13]
is a single-arm forward spectrometer covering the
pseudorapidity range, 2 < η < 5. The detector includes a
high-precision tracking system consisting of a silicon-strip
vertex detector surrounding the pp interaction region [14],
a large-area silicon-strip detector located upstream of a
dipole magnet with a bending power of about 4 Tm, and
three stations of silicon-strip detectors and straw drift tubes
[15] placed downstream of the magnet. Different types of
charged hadrons are distinguished using information from
two ring-imaging Cherenkov detectors [16]. Muons are
identified by a system composed of alternating layers of
iron and multiwire proportional chambers [17].

Events are triggered by a J=ψ → μþμ− decay, requiring
two identified muons with opposite charge, each with
transverse momentum, pT , greater than 500 MeV. The
dimuon system is required to form a vertex with a fit
χ2 < 16, to be significantly displaced from the nearest pp
interaction vertex, and to have an invariant mass within
120 MeV of the J=ψ mass [12]. After applying these
requirements, there is a large J=ψ signal over a small
background [18]. Only candidates with dimuon invariant
mass between −48 and þ43 MeV relative to the observed
J=ψ mass peak are selected, the asymmetry accounting for
final-state electromagnetic radiation.
Analysis preselection requirements are imposed prior to

using a gradient boosted decision tree, BDTG [19], that
separates the Λ0

b signal from backgrounds. Each track is
required to be of good quality and multiple reconstructions
of the same track are removed. Requirements on the
individual particles include pT > 550 MeV for muons,
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FIG. 2 (color online). Invariant mass of (a) K−p and (b) J=ψp combinations from Λ0
b → J=ψK−p decays. The solid (red) curve is the

expectation from phase space. The background has been subtracted.
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FIG. 3 (color online). Fit projections for (a)mKp and (b)mJ=ψp for the reduced Λ" model with two Pþ
c states (see Table I). The data are

shown as solid (black) squares, while the solid (red) points show the results of the fit. The solid (red) histogram shows the background
distribution. The (blue) open squares with the shaded histogram represent the Pcð4450Þþ state, and the shaded histogram topped with
(purple) filled squares represents the Pcð4380Þþ state. Each Λ" component is also shown. The error bars on the points showing the fit
results are due to simulation statistics.

PRL 115, 072001 (2015) P HY S I CA L R EV I EW LE T T ER S week ending
14 AUGUST 2015

072001-2



Charm	  Pentaquark	  
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	  Qian	  Wang	  ,	  Xiao-‐Hai	  Liu	  ,	  and	  Qiang	  Zhao	  Phys.	  Rev.	  D	  92,	  034022	  (2015)	  

If	  the	  pentaquark	  can	  be	  seen	  in	  photoproducFon,	  it	  would	  be	  as	  important	  	  
as	  the	  original	  discovery:	  	  T.	  Swarnicki,	  (LHCb	  &	  SU).	  

Size	  is	  model-‐dependent.	  
Shown	  are	  upper	  bounds.	  



Evidence	  for	  the	  Pentaquark???	  
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� + N �! N + J/ 

? 
Intense experimental effort (SLAC, Cornell … ) shortly 

after the discovery of  J/ψ 

But near threshold not much since (~40 years till now) 
 



J/Ψ	  Summary	  
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Ø  SoLID	  can	  observe	  J/Ψ	  producFon	  near	  threshold	  with	  unprecidented	  
staFsitcs.	  

Ø Measure	  both	  E	  and	  t	  dependence.	  

Ø  SensiFve	  to	  mulF-‐gloun	  exchanges	  and	  the	  conformal	  anomaly.	  

Ø  Charmed	  Pentaquark	  can	  be	  probed	  at	  Jlab	  with	  SoLID	  
	  



Parity Violating Deep-Inelastic 
Scattering 

 

Precision Test of Standard Model 
Unique Information on Nucleon Structure  
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PVDIS with SoLIDat JLab P. A. Souder, Oct. 20, 2014

JLab	  6	  GeV	  PVDIS	  Results	  

PVES/Qweak 

new best  
fit 

first experimental determination that an axial 
quark coupling combination is non-zero (as 
predicted)

JLab 6 GeV 
Result 

2C
2u

-C
2d

 

2C1u-C1d 

SLAC E122 

D. Wang et al., Nature 506, no. 7486, 67 (2014) 

1
9



PVDIS	  with	  SoLID	  @	  JLab12	  
	  

•  High Luminosity on LD2 and LH2  
•  Better than 1% errors for small 

bins over large range kinematics 
•  Test of Standard Model  
•  Quark structure:  
      charge symmetry violation 
      quark-gluon correlations  
    d/u at large-x  

20	  



Parity	  Viola;on	  with	  SoLID	  

PVDIS	  	  asymmetry	  has	  two	  terms:	  	  
	  1)	  	  C2q	  weak	  couplings,	  test	  of	  
Standard	  Model	  	  
	  2)	  	  Unique	  precision	  informaFon	  
on	  quark	  structure	  of	  nucleon	  	  

6	  GeV	  PVDIS	  

SoLID-‐PVDIS	  

Mass	  reach	  in	  a	  composite	  model,	  	  
SoLID-‐PVDIS	  	  ~	  20	  TeV,	  sensiFvity	  	  
match	  LHC	  reach	  with	  complementary	  
Chiral	  and	  flavor	  combinaFons	  	   21	  



New	  Physics	  and	  c2’s	  
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• Virtually all GUT models predict new Z’s
• LHC reach ~ 5 TeV, but....
• Little sensitivity if Z’ doesnt couple to leptons
• Leptophobic Z’ as light as 120 GeV could have escaped detection

arXiv:1203.1102v1
Buckley and Ramsey-Musolf

Since electron vertex must be vector, the Z’ cannot 
couple to the C1q’s if there is no electron coupling:  
can only affect C2q’s 

SOLID can improve sensitivity: 
100-200 GeV range

Leptophobic Z’ 
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For the Low-Q2 Parity Test (measuring Weak angle), we can use 
(i) Atomic Parity Violation  (Cs, …) 
(ii) Low-Q2 PVES  (E158, Qweak, MESA P2, Moller, SoLID…) 

  independent of Zʼ decay BR  (good for both visibly/invisibly decaying Zʼ).

Deviations from the SM prediction (due to Dark Z) 
can appear “only” in the Low-E experiments.

∆ sin2 θW (Q2 ) 0.42 εδ
mZ

mZ

1
1 + Q2/m 2

Z

 
Invisibly-decaying Dark Z. 

Colored regions are predictions 
for the Weak angle due to the 
g-2       shift.

 [Davoudiasl, Lee, Marciano (2014 )] 

Weak angle shift for Low Q   due to Dark Z’2

Slide adapted from Lee, PAVI-14



New	  Models	  Extend	  Q2	  Range	  

24	  



Charge	  Symmetry	  ViolaFon	  
We	  already	  know	  CSV	  exists:	  
§  u-‐d	  mass	  difference	  	  	  	  δm	  =	  md-‐mu	  ≈	  4	  MeV	  

	  	  δM	  =	  Mn-‐Mp	  ≈	  1.3	  MeV	  
§  electromagneFc	  effects	  

25	  

For APV in electron-2H DIS  

• Direct	  sensiFvity	  to	  parton-‐level	  CSV	  
•  Important	  implicaFons	  for	  PDF’s	  
• Could	  be	  parFal	  explanaFon	  of	  the	  
NuTeV	  anomaly	  

δd

δu

bag model (solid) Radionov et al.
QED splitting (dashed) Glueck et al.

x 

SensiFvity	  will	  be	  enhanced	  if	  u+d	  falls	  off	  
more	  rapidly	  than	  δu-‐δd	  as	  x	  →	  1	  

Significant	  effects	  are	  predicted	  at	  high	  x	  

SOLID sensitivity



Recent	  PredicFons	  

Shape	  at	  large	  x	  
is	  very	  different	  
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Isovector	  EMC	  Effect	  (New	  Proposal)	  

27	  

AddiFonal	  contribuFon	  
to	  NuTeV	  anomaly?	  



A	  Special	  HT	  Effect	  

28	  

Zero	  in	  quark-‐parton	  model	  Higher-‐Twist	  valence	  quark-‐quark	  correlaFon	  

Isospin	  decomposiFon	  
before	  using	  PDF’s	  

Use	  ν	  data	  for	  small	  b(x)	  term.	  

following	  the	  approach	  of	  	  	  
Bjorken,	  PRD	  18,	  3239	  (78),	  	  
Wolfenstein,	  NPB146,	  477	  (78)	  

The	  observaFon	  of	  Higher	  Twist	  in	  PV-‐DIS	  would	  be	  exciFng	  direct	  evidence	  for	  diquarks	  

(c) type diagram is the only operator 
that can contribute to a(x) higher 
twist: theoretically very interesting! 

σL contributions cancel 

Castorina & Mulders, ‘84

€ 

APV =
GFQ

2

2πα
a(x) + f (y)b(x)[ ]



Coherent	  Program	  of	  PVDIS	  Study	  
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Strategy:	  requires	  precise	  kinemaFcs	  and	  broad	  range	  

x Y Q2 
New Physics none yes small 

CSV yes small small 
Higher Twist large? no large 

Fit	  data	  to:	  

§ Measure	  Ad	  in	  narrow	  bins	  of	  x,	  Q2	  with	  0.5%	  precision	  
§ Cover	  broad	  Q2	  range	  for	  x	  in	  [0.3,0.6]	  to	  constrain	  HT	  
§ Search	  for	  CSV	  with	  x	  dependence	  of	  Ad	  at	  high	  x	  
§ Use	  x	  >	  0.4,	  high	  Q2	  to	  measure	  a	  combinaFon	  of	  the	  Ciq’s	  

AMeas. = ASM

"
1 +

�HT

(1� x)3 Q2
+ �CSVx

2

#

KinemaFc	  dependence	  of	  physics	  topics	  



PVIDS	  with	  the	  Proton	  

Phys.	  Rev.	  D	  87	  	  
(2013)	  	  094012	  

PVDIS	  is	  complementary	  
to	  the	  rest	  of	  the	  JLAb	  
d/u	  program:	  no	  nuclear	  

effects	  

AAA

APV =
GFQ

2

2πα
a(x)+ f (y)b(x)[ ]
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PVDIS	  Summary	  
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Ø  SoLID	  can	  measure	  PVDIS	  in	  the	  large	  Bjorken	  x	  region	  with	  sub-‐
percent	  staFstcs.	  

Ø  SensiFve	  to	  possible	  new	  weak	  interacFons	  or	  compositeness	  scales.	  

Ø  Can	  search	  for	  CVS	  at	  the	  quark	  level.	  

Ø  Search	  for	  the	  isovector	  EMC	  effect.	  

Ø  Search	  for	  di-‐quark	  higher	  twist	  effects.	  

Ø Measure	  d/u	  for	  the	  proton	  with	  no	  nuclear	  correcFons.	  



Status of SoLID  

Conceptual Design, pre-R&D,  
Time Line, Organization  
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SoLID Detector Overview 
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SIDIS&J/Psi:  
          6xGEMs         LASPD    LAEC           LGC        HGC    FASPD MRPC   
FAEC 

          PVDIS:   Baffle         LGC        5xGEMs     EC 

When	  the	  12	  GeV	  upgrade	  was	  proposed,	  much	  of	  this	  
instrumentaFon	  was	  not	  fully	  developed.	  



GEM	  Progress	  

GEM	  foils	  made	  at	  CIAE	  

•  First	  full	  size	  prototype	  assembled	  at	  UVA,	  tested	  in	  beam	  (Fermi	  Lab)	  	  
•  30x30	  cm	  prototype	  constructed,	  readout	  tested	  (CIAE/USTC/Tsinghua/

Lanzhou)	  
•  GEM	  foil	  producFon	  facility	  under	  development	  at	  CIAE	  (China)	  

A MRPC prototype for 
SOLID-TOF in JLab  
Y.	  Wang,	  et	  al.	  	  	  	  JINST	  8	  
(2013)	  P03003	  

(Tsinghua,	  USTC) 

MRPC	  –	  High	  ResoluFon	  TOF	  Timing	  resoluFon	  ~	  85	  
ps	  

>	  95	  %	  efficiency	  

Chinese	  CollaboraFon	  
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SoLID	  Detector	  Development	  

Light	  Gas	  Cerenkov	  
(Temple)	  

ECal	  (UVA,	  W&M,	  Shandong,	  Tsinghua)	  

SimulaFons	  now	  with	  realisFc	  backgrounds	  	  

Heavy	  Gas	  
Cerenkov	  (Duke,	  
Regina)	  

ECal	  MounFng	  Design	  (ANL)	  35	  



-‐ 	  2010-‐now:	  Five	  highly	  rated	  SoLID	  experiments	  approved	  by	  PAC	  +	  3	  run	  group	  	  
-‐ 	  2013:	  CLEO-‐II	  magnet	  formally	  requested	  and	  agreed,	  site	  visits	  and	  planning	  
-‐ -‐2010-‐now:	  Progress	  

-‐ 	  Spectrometer	  magnet	  study,	  modifica;ons	  
-‐ 	  Detailed	  simula;ons	  	  
-‐ 	  Detector/DAQ	  design	  and	  pre-‐R&D	  
-‐	  Strong	  Interna;onal	  collabora;on	  (Chinese,	  Canadian,	  …)	  

ü  7/2014:	  pre-‐CDR	  submiied	  
ü  2/2015:	  Director’s	  Review,	  successful	  
ü  10/2015:	  Long	  Range	  Plan,	  SoLID	  strongly	  endorsed	  
ü  11/2015:	  discussion	  with	  DOE,	  pre-‐R&D	  funding	  
Plan:	  	  
o  Magnet	  transporta;on,	  ini;al	  tests	  and	  refurbish	  (2016)	  
o  Detector,	  DAQ	  	  pre-‐R&D	  effort	  ramping	  up	  
o  Science	  review	  (early	  2017?)	  
o  pCDR	  à	  TDR,	  MIE	  proposal	  (dral	  MIE	  in	  2017)	  	  
o  CD	  processes/	  PED/R&D	  (2017	  –	  2019)	  
o  Construc;on	  starts	  2020	  

SoLID Timeline, Status and Plan 
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Summary 
Full exploitation of JLab 12 GeV Upgrade 
    à SOLID: A Large Acceptance Detector that can handle High Luminosity 
(1037-1039) 
Rich, important physics program to address some of the most fundamental questions 
in Nuclear Physics. 
Vibrant program:  For upcoming PAC, there will be 3 GPD proposals and 2 
PVDIS proposals.  
	  
SoLID will provide the community with a large acceptance detector 
capable of operating at very high luminosities making high-precision 
JLab 12-GeV measurements in QCD (TMD, GPD, J/ψ, d/u), and 
electroweak physics. It also provides access to a broad set of other 
reactions.  
 
SoLID could be an initial detector for the future EIC. 	  	  
	  
Detailed	  informaFon:	  	  see	  the	  SoLID	  whitepaper:	  arXiv:1409.7741;	  	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  and	  	  h�p://hallaweb.jlab.org/12GeV/SoLID/	  
arXiv:1409.7741
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