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CLAS e6 Run Period

Data collected from 30 January to 16 March 2002

����� �� � �
	 � �

GeV

Beam current: 7 nA

Liquid deuterium target

Luminosity:

� � �

cm � �s � �
Integrated luminosity: 14.4 fb � �

CLAS field: 2250 A inbending

Trigger: good electron

Trigger rate: 3000 per second

Events: 3.5 billion
NIKHEF 23/04/04 – p.2/19



� ��� � �
��� �
	

Reaction
e’

n

p

γ∗
d

p

X

e

e’

n n

p

p

γ∗

FSI

d

e

Electron scatters from a neutron in deuterium

The spectator proton is detected along with the
scattered electron

One wishes to minimize final-state interactions
with the proton

CLAS can detect protons down to about 250
MeV/c from 40–140

�
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Spectator Model
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CLAS spectrometer

��
� � 5.8, 4.2, 2.6 GeV

LD target
Luminosity:

�  � �

/cm

�

s
green: EM calorimeter
magenta: Cherenkov
red: TOF scintillators
blue: drift chambers
yellow: SC magnet
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E6 Deuteron Target

� 5cm long cell

� conically shaped
0.7–1.2 cm diameter
maximizes flow while
minimizing material the
slow protons encounter

� right side shows super
insulation around target
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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 Dependence

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

# 
co

u
n

ts

0

20

40

60

80

100

120

140

160

)<-0.3 pqθ<1.1 GeV -1.<cos(* W )<-0.3 pqθ<1.1 GeV -1.<cos(* W

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

# 
co

u
n

ts

0

50

100

150

200

250

300

350

400

)<0.3 pqθ<1.1 GeV -0.3<cos(* W

LC WF

JLAB E94-102

)<0.3 pqθ<1.1 GeV -0.3<cos(* W

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

# 
co

u
n

ts
0

2

4

6

8

10

12

14

16

18

2x10
)<-0.3 pqθ<2.0 GeV -1.<cos(* 1.1<W )<-0.3 pqθ<2.0 GeV -1.<cos(* 1.1<W

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

# 
co

u
n

ts

0

10

20

30

40

50

60

2x10
)<0.3 pqθ<2.0 GeV -0.3<cos(* 1.1<W )<0.3 pqθ<2.0 GeV -0.3<cos(* 1.1<W

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

# 
co

u
n

ts

0

2

4

6

8

10

12

14

16

18

20

22

24
2x10

)<-0.3 pqθ>2. GeV -1.<cos(* W )<-0.3 pqθ>2. GeV -1.<cos(* W

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

, GeVsP
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

# 
co

u
n

ts

0

2

4

6

8

10

12

14

16

3x10
)<0.3 pqθ>2. GeV -0.3<cos(* W )<0.3 pqθ>2. GeV -0.3<cos(* W

Spectator momentum
distribution � � for:
left: � �� � )� � �  	 �

right: �  	 � � � �� � )� �  	 �

and for:
top:
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GeV
middle:
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GeV
bottom:
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	  GeV
with:
curves: spectator model
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Quasi-Elastic Scattering
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GeV

�

�

� �  	 � �

GeV

� � � = 0.3, 0.4,
0.5, 0.6 GeV/c

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

� dashed red:
spectator model
with non-
relativistic wave
function
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� � Dependence
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GeV

� clockwise: � � =
0.3, 0.4, 0.5, 0.6
GeV/c

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

� dashed red:
spectator model
with non-
relativistic wave
function
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� � Dependence
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� � Dependence
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GeV

� clockwise: � � =
0.34, 0.39, 0.46,
0.56 GeV/c

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

� dashed red:
spectator model
with non-
relativistic wave
function
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� � Dependence
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Dependence
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Dependence
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Dependence
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Dependence
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Conclusions

CLAS has extensive data on tagged structure
functions

Final state interactions dominate at forward angles

� )�

The data follow the spectator model reasonably
well

Some hints of interesting deviations are apparent
for extreme kinematics
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