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Yp

Ym

X p

X m

Beampipe Looking Downstream

0 or

20 dB

Mixer

1495−− 45 MHz

1 MHz

BW

Filter

−40 to

+60 dB

Detector

0 dB

G.I.F.

sin ω =ω
3 dB at

3:1 s

Y0

Multiplexer
125 kHz

Demultiplexer

S/H

S/H

30 kHz

30 kHz

30 kHz

30 kHz

Filter

+Yp HAPPEX
−Yp CODA

+Ym HAPPEX

+Ym CODA

XY to EPICS

62.5 kHz
Multiplexer

X0

µ
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Measurement of 3He density with elastic 3He(e,e)
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Reaction point along the beam reconstructed by hadron spectrometer, m

E
ve

nt
s

0

100

200

300

400

500

600

700

800

900

-0.1 -0.075 -0.05 -0.025 0 0.025 0.05 0.075 0.1

6����� /2,9 >�����
� 
��� ��
�� ��� ���� ���
��������	 �� ��� ��	�
� �����
�����
�� +��������� �!� �
����	���� �(����1

��
��	 �� ����� 	���������
�� �� 6���1 /2�� ���
��� /2�!� �
� ����� � /�/ -�. �1 5�

��� ��
�� �����
� ��������� �
������
�� �
� ��� ���+��
��	 '��� ����	 ��	�(�	����� ��

���� +�������� �������1 �� ��� +�������� ��������� ��� �
������
�� '��� ���� ���� �L1

3�� 
(����� �
����
� 
� ��� ������ ������(� �
 ��� ���� ������� 	��������	 ��
� ���

���
��������	 
����
� 
� ��� ������ '���� �� 6��1 /2,� �� �1! �� �������� '���� ���

�
����
� �������	 �� ���(����� ��� ������ 
����
� 	����� � ������ '���� �� �1�

�� �������1 3�� �1� �� 	�%������ �
��	 �� 	�� �
 ��� ������� 	��
�����
� 
� ���

������ ������ 	����� ��� ������ '����1 3�� �$�)����*� ������� 
������	 �� ����

������ ��� ���������(� �
 ����� )� � ��* ������������� �� ��� 
(����� 
����
� 
� ���

������ ��
�� ��� ����1 3��� �� �
 ������� ��� �(���� 
���������� ��
�� �
 ��� ������

'���� ��� ���������	 �� ��� ��� 
� ��� ���
��������	 ������
� 
��� ��
�� ��� ����1

�(� �	� ���� )������ ��	� ���� �
	�� �	�������� �� ��� �� ������������� %��
 ��� �	���� �	����
	�� ��� ��� �� ��� 	�������	� ������������

�"�



Reaction point along the beam reconstructed by electron spectrometer, mR
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Coincidence time, ns
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Missing momentum bin, MeV/c
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Missing momentum bin, MeV/c
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Missing momentum bin, MeV/c
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80°<θBq<100°

0<Pmiss<10

  7.097    /     9

P1  0.1297E-01  0.6478E-03

P2 -0.4113E-01  0.7174E-01
P3  0.5109E-01  0.7372E-01

φBq, deg

3 H
e(

e,
e´

p)
2 H

 c
ro

ss
 s

ec
tio

n,
 µ

bn
/M

eV
/s

r2

10<Pmiss<20

  7.231    /     9

P1  0.1223E-01  0.2836E-03

P2 -0.8835E-01  0.3489E-01
P3 -0.1490E-01  0.3232E-01

φBq, deg

20<Pmiss<30

  12.19    /     9

P1  0.1088E-01  0.1717E-03
P2 -0.8956E-01  0.2253E-01

P3 -0.1399E-01  0.2218E-01

φBq, deg
30<Pmiss<40

  10.61    /     9

P1  0.9331E-02  0.1253E-03
P2 -0.8958E-01  0.2035E-01

P3 -0.7555E-02  0.1818E-01

φBq, deg

40<Pmiss<50

  11.20    /     9
P1  0.7252E-02  0.1203E-03

P2 -0.1111  0.2486E-01

P3 -0.2161E-01  0.2229E-01

φBq, deg
50<Pmiss<60

  8.880    /     8
P1  0.5771E-02  0.1249E-03

P2 -0.1375  0.3234E-01

P3  0.1262E-02  0.2562E-01

φBq, deg
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80°<θBq<100°

60<Pmiss<70

  6.365    /     8

P1  0.4530E-02  0.1196E-03

P2 -0.1511  0.3539E-01
P3  0.1238E-01  0.2975E-01

φBq, deg

3 H
e(

e,
e´
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80°<θBq<100°
Pmiss, MeV/c
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Pmiss, MeV/c
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3

3He(e,e´p)2H

Laget PW

Laget PW+FSI

Laget PW+FSI+MEC+3body

Salme sp.f. x CC1
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 4413/200

 DISCR

fixed
 cable delay

 4518/100

DELAY/FO

modular
870 ns
delay

to ADC

to TDC

S1L 1-6>1-6

S2L 1-6>7-12
 pulser>14

S1R 1-6>1-6

S2R 1-6>7-12
 pulser>14

 4413/200

 DISCR

 4518/100

DELAY/FO

   fixed
 cable delay

modular
880 ns
delay

to TDC

to SCALERS CEB0

to ADC

 2373

  MLU

 4413/200

DISCR

 4518/100

DELAY/FO

    fixed
 cable delay

modular
880 ns
delay

 to ADC

to TDC
GAS CERENKOV

 

 4413/200

 DISCR

 4518/100

 DELAY/FO

4564

 OR

 4518/100

DELAY/FO

   fixed
 cable delay

modular
fixed
delay

   to ADC

to TDC

 

1-16

to SCALERS

to SCALERS

S-RAY>1

S1-OR>2

S2-OR>3

C/G-SUM

S-RAY

 S1

 S2

C/G

 2373

 MLU

C/A-OR

C/A

PROMPT TRIGGER T1

       SRAY

 PROMPT TRIGGER T2

No SRAY but all possible
combinations of S1, S2,
C/G, C/A with one missing
    ____
    SRAY*S1*S2*C/G
    ____
    SRAY*S1*S2*C/A
    ____
    SRAY*S1*C/G*C/A
    ____
    SRAY*S2*C/G*C/A

      HALL A ELECTRON PROMPT TRIGGER DESIGN 11/13/97

4516

AND
S1 1-6

 S2 7-12
pulser 14

    INPUT A
    1-12,14

 INPUT B
 1-12,14

 4518/100

DELAY/FO

to SCALERS CEB2to SCALERS CEB1

patch, row 1

 E1/2  E1/4

E1/6  E1/8  E1/10

 E1/14

patch, row 2

 E1/12

 4518/100

DELAY/FO

 E1/16

4564

 OR

S1R-OR
  OR
S2R-OR

ENABLE

E1/20

 4518/300

 DELAY/FO

 E2/12

 X5

1
 ECL->NIM

 RETIMING DELAY

  RETIMING
  DELAY to 
FTM in E-ARM

 E2/2

to SCALERS CEB3

patch, row 3

A1 - A10

B1 - B10

LINEAR
FAN-IN
  1-4

LINEAR
FAN-IN
  5-8

LINEAR
FAN-IN
 9-10

LINEAR

FAN-IN

NIM

NIM

NIM

NIM
     C/G 
ANALOG SUM>11

 NIM

 E2/4

LeCroy Model Number

FUNCTION

 CAMAC CRATE/SLOT

  CAMAC Module Notation

 4518/100

DELAY/FO

 E1/18

to SCALER

 Phillips

 E2/6,7

 E2/8

times used,blank if 1

1-12,14

1-12,14

>1-10
1-11

1-11

1-11

11

1-11

1-12,14 1-12,14

  1-12,14

1-12

 1-12

1-12,14 1-12,14

 4413/200

 DISCR

 4518/100

 DELAY/FO

    fixed
 cable delay

   to ADC

 
17-26

  AEROGEL

  CERENKOV

to SCALERS

modular
fixed
delay

to TDC

1-16

1-10

1-16

1-10

1-16

 17-26

  ANALOG
  MIXER/
AMPLIFIER

PRE-SHOWER
   1-48

 SHOWER
  1-96

to ADCs

6>13

7

(rear panel out)

S1-OR OR
S2-OR>7

6����� =2�9 ;�
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� ���� 
� ��� ������
� ������� �������1
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  4516

 logic(AND)

 4518/100

 delay/FO

MLU OUT
  0>1

T1>1

      hadron delay 1
0 - 300 ns variable delay 
  delay + hTOF = 300 ns

 4518/300

  Trigger
   Super
   (TS)
    VXI

  TDC 1875 START

 
 ECL->NIM

transit from
HRS1 to HRS2
  237 ns

 STOP to
coinc TDC
  = TC

transit from
HRS2 to HRS1
  340 ns

T1>1

AND

FTM

 AND

FTM

   NIM

ECL->NIM

 NIM/11

transit from
HRS2 to HRS1
  237 ns

Belden 9907 Belden 9907

  RG-213

 1>2

 

Accumulated
T2 delay is
136 ns up to
this point

     hadron delay 2
300 - 0 ns variable delay
delay 2 + delay 1 = 300 ns

 TS
LEVEL
TRANS
 VXI

Electron
   Arm

Hadron
Arm T3

   

Accumulated
T1 delay is
116 ns up to
this point

Coincidence Trigger 11/14/97

Delayed S2R from E-Retiming Delay

 Electron Arm
 Electronics

  Hadron Arm
 Electronics

E2/6,7

 1 Phillips

Phillips

ECL->NIM

H1/22,23

H2/9

E1>1

delay/FO
   X2
  H2/9

from H-ARM RETIMING DELAY (NIM)
 711

DISCR

NIM/10

 4518/300

 4518/300

delay/FO
   X4
 H2/10

delay/FO
   
  H2/10

1

H2/11

 NIM

ECL->NIM

NIM/12

1

3
5

4518/100

delay/FO

H1/18

1-16 to SCALERS ABC3 (h-)

to SCALERS ABC4

Hadron Arm T4
  MLU OUT 9

Downstream BCM (V/F)

5

5

3

Phillips

ECL->NIM

 E2/6,7

N3

Phillips

ECL->NIM

E2/18,19

 4518/300

delay/FO
   X4
 H2/14

4

fixed

delay

  DISCR

   QUAD
 LOGIC UNIT

   NIM

ECL->NIM

 NIM/11

 ADC
GATES

13

4

4
16

VXI

NIM

NIM

NIM

NIM

Phillips

ECL->NIM

E2/18,19

TDC 3

Phillips

ECL->NIM

E2/18,19

   65 ns
cable delay

E1

N2

E2

N1

E3

SCINT ADC GATE

START for
coinc TDC

Phillips

ECL->NIM

 E2/6,7

   NIM

  DISCR

  NIM/5

to SCALER CEB4

Downstream BCM (V/F)

   NIM

ECL->NIM

  NIM/1

1-16

T1 MLU (out 2)

T2 MLU (out 5)

T1>1

T2>2

Upstream BCM>14

TDC 1

13

16 16

Phillips

ECL->NIM

H1/22,23
N1>5

     E5 "TC
(E-ARM Trigger)"

FTM EXT

NIM/

 Level-1
 ACCEPT

 Level-1
 ACCEPT

 RETIMING
NIM > L1-T2

 Level-1
 ACCEPT

4

1

cable T1

VXI

 Level-1
 ACCEPT

L1-T2

TDC 1875 START

 TDC 1877 STOP (VDC)

TDC 1877 STOP (FPP)

to SCALER

cable T2

TDC 1877 STOP

ADC 1881 GATE

T2>2

transit from
HRS2 to HRS1
  237 ns
Belden 9907

cable T3

Logic

 Module

T2

T1

 T5

 T3

T4

Triggers
T1....T5

Triggers TS1
...TS5 plus
 Clock=TS8

Downstream BCM>16

Det Monitor>15

 Fixed Delay

Fixed Delay

to SCALERS ABC5 (h+)

2

14

Upstream BCM (V/F)

Upstream BCM (V/F)
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