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NJJ%E’ CLAS e6 Run Period

Data collected from 30 January to 16 March 2002
Eyeam = 5.77 GeV

Beam current: /7 nA

_iquid deuterium target

_uminosity: 1034 cm—2s~!

ntegrated luminosity: 14.4 fb—!
CLAS field: 2250 A inbending
Trigger: good electron

Trigger rate: 3000 per second
Events: 3.5 hillion
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d(e, e'p;) Reaction

® Electron scatters from a neutron in deuterium

o The spectator proton is detected along with the
scattered electron

® One wishes to minimize final-state interactions
with the proton

o CLAS can detect protons down to about 250
MeV/C frOm 40_1400 NIKHEF 23/04/04 — p.3/1
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Nﬁ*ﬁ Spectator Model
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M!"i CLAS spectrometer

Jefferson Lab
CLAS Detector

E.=5.8, 4.2, 2.6 GeV
LD target

Luminosity: 10%*/cm?s
green. EM calorimeter
magenta: Cherenkov
red: TOF scintillators
blue: drift chambers
yellow: SC magnet
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NIpEer

¢ 5¢cm long cell

e conically shaped
0.7-1.2 cm diameter
maximizes flow while
minimizing material the
slow protons encounter
e right side shows super
Insulation around target

E6 Deuteron Target
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Nﬂ*ﬁr Tagged Electron Scattering Event

Actual CLAS quasi-
elastic scattering
event with Inbend-
Ing electron and
backward-going spec-
tator proton
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CLAS Kinematics
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Spectator momentum
distribution p, for:

left: cos by, < —0.3

right: —0.3 < cosfp, < 0.3
and for:

top: W* < 1.1 GeV
middle: 1.1 < W* < 2.0
GeV

bottom: W* > 2.0 GeV
with:

curves:. spectator model

S
NM*F) Spectator Momentum Dependence

[ W<iigeV -1.<cos(eu)<-043 I [ wW<iiGev -0.3<cos(6u)<043 ]

@25 03 035 04 045 05 055 0.6 065 07 @25 03 035 04 045 05 055 06 065 07
P,, GeV P,, GeV

[ W>2. GeV »1.<cos(9w)<»0.3 | [ W>2.GeV -043<cos(ew)<0.3 |
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Quasi-Elastic Scattering

| W'=0.94 GeV Q"'=1.8 GeV '/~ P7"=300 MeVic |

FZn('CE) Q2)S(a87pT)

¢ 2=18GeV2

o W*=0.94 GeV
® pr — 03, 04,
0.5, 0.6 GeV/c

e solid black:
spectator model

"
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with  light-cone

| W =054 GeV O'=1.8 Ge¥'c * P==500 MaV'c ]
1

wave function

e dashed red:
spectator model
with non-
relativistic wave
function
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oy, Dependence

F2’n, (CE, QZ)S(a87 pT) (X =035018 GaV'ic” Prr=300 Mavic_|

o )? =1.8 GeV?

o ¥ =0.25 GeV

e clockwise: pr =
0.3, 0.4, 0.5, 0.6
GeV/c

¢ solid black:
spectator model
with  light-cone
wave function

e dashed red:
spectator model
with non-
relativistic wave
function

. | 11 12 13 14 153 18 17T

...........................................................

Ty

[x=0.25 Q"=1.8 GeV Jc_ P71 =500 MeVic |

N 11 12 13 14 13 18 ir
nl

0.25 Q"=1.8 GeV'ic” P;'=400 MeVic |

&

Foum

A A ey Rriraris —— MM ERa02

SR P P -~
1 11 12 13 14 13 18 W

[ x'=0.25 Q"=1.8 GeV'ic" P7=600 MeVic |

& Sjo_P)
=1

F
-

T RLEEEEEE Tt CECREPEE EREPP

-.. L
RN 12 13 14 15 14 17
III.

NIKHEF 23/04/04 — p.11/1



oy, Dependence

[(37=0.25Q°=1.8 GeV'ic’ P; =300 MeVic | [ x=0.35Q™=1.8 GeV'ic’ P; =300 MeVic |

[ x'=0.45Q"=1.8 GeV'ic’ Py =300 MeVic |

X ]

LE !

-}

a3

a2

L&

X

- - -
[ 9 [ 9

p . i ] ELE
& & &
= = =

. By o ua

s

(13

s

a1

s

]

= -

. . nas
W e &

L] =

£ ] a
= g -

-
B

L& ]

¥ ]

02

ol

s

NIKHEF 23/04/04 — p.12/1!



NI

cos 6,, Dependence

FJ (x, Q%) P(pr, cos Op,f
° Q2 = 1.8 GeV?
*=0.25 GeV
e clockwise: pr =
0.34, 0.39, 0.46,
0.56 GeV/c
e solid black:
spectator model
with  light-cone
wave function
e dashed red:
spectator model
with non-
relativistic wave
function
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l\ﬂ“ﬁ cos 6,, Dependence
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W* Dependence

[ cos{d )e0.3 P =300 MeVic 0'=1.8 GV ic" | [cosiy J<0.3 P =140 MeVic O'=1.0 GeV ic |
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W* Dependence

[ cos{d Je0.3 P =300 MeVic O'=2.8 GV ic" | [cosld Je0.3 P =140 MeVic 0'=2.0 GeV ic_ |
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z* Dependence

[cosii )03 P7=300 MeVic '=1.8 Gev ic | [cos )03 P =340 MeVic 0'=1.8 GeV ic”
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z* Dependence
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NJJ%FJ Conclusions

o CLAS has extensive data on tagged structure
functions

o Final state interactions dominate at forward angles
Hpq

# The data follow the spectator model reasonably
well

# Some hints of interesting deviations are apparent
for extreme kinematics
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