Neutron Detector Tests
and Background Characterization
Using the TOF Technique
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N-20 Neutron Detector prototype tests

 Test and optimize detector design

» Measure detector background loads

» Optimize trigger conditions

 Develop calibration procedures

* Develop data analysis and presentation software
Time of Flight technique utilizing GO beam time structure

30 nsinterval between beam bunches

o |[deal start time for TOF measurement

 Detector calibration / background characterization

 Possibility to measure inclusive particle production
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N-20 Detector Model. Neutron interaction at 2 GeV/c

CEBAF Hall A End Station
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Cosmics event: signal in the second column, left portion
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Cosmics event: signal in the second column, right portion
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Cosmics event entering at an angle

= N o = N o

HTTTTTT I TTTITITTIqoT ||||||||||||||||||||

< L[ i —

b u

el || o —

G .

g il M
r L — k
— & r =3
B L 1 L
L 3 M D_CJJ'
ca I T i —_ Q
L - -
< i -

B o —

o P i th
= N W b = N W b
|||||||||||||||||||| ||||||||||||||||||||

. B i —
- -
E o
B N MJ
2. |- a =
m -t

® | S 3 o

= T T 7
— : |
L | 4
L ol

o — C
B n

= N W

4-I|IIII|IIII|IIII|II

£Z]

|i|g| 1T | TTTT | TTTT | TTTT |
L
&l

- N W b

+I|IIII|IIII|IIII|II

i

i | U L | TTTT | TTTT | TTTT |
2|
g

fa

9221 82/50/2002

=<g> |aaedpel @ L0 29|l




SIEI

Jjdwebo)

OL-

0l

G0

S0

Cosmics event in the third and fourth column, iron wall

- N W - N W - N W - N W
J_I|IIII|IIII|IIII|II HTTTTTT I TTTITITTIqoT II|IIII|IIII|IIII|II 4-I|IIII|IIII|IIII|II
& E—L—— | _l.__
— o | B
_ a [ o i N
3) B B
- ] = m__
— m__ e ~ — o
o : S 2 TS
B o [ T I N
v H = h—_
e < B il B =
| b L e — B
D_ 1 |
=l i o —

- N W = - N W - N W - N W
I_I|IIII|IIII|IIII|II II|IIII|IIII|IIII|II II|IIII|IIII|IIII|II 4-I|IIII|IIII|IIII|II
~ i | I -

— m_ - :

- | ) — |

[ B i = M —

E o [ — a | =

O _ g i 3 M o Th g8

E = T i & &

& = = L &

C . B — el B
C B o — B

E on— | N

C B o —

O£zl 82/50/2002

=<g> |aaedpel @ L0 29|l




Column 2 Column 3 Column 4 Column 5

Column 1

layers 1 -4 layers 1 -4 layers 1 -4 layers 1 -4

layers 1 -4

Cosmics

Run Analysis

2003/05/28 12.32

PRI K SN RO A A AN RN A I R A O AN OO A A N A1 | A | TSR T T T I T T A T W A WA 1 PRI 1 PR |
s o L o L X o L e B L e L T e
412 | 0. 3.05
m..mo> 0.23
£.81 ! 080, it _3 0.01 3.08
051 H ks bg 0.08 0.19
0.50 p 0.10 4 0.04 3.06
062 > - AL by 0.08 023

-

047

030
043

o

Lo

No timewalk corfection

0.00

P A | P 1y 1

P

-1.28 05

0.58 LA g

062 0.02 -0.01 3.06 It 3.04

053 > . 0.09 0.19 018

- # A ._ -

021 . 0.m 3.05 bl 306

0.38 . 008 0.18 017

0.00 0.44 om 3.09 309

0.00 : 009 : 0221 023
. PRI SR, i g,

|_m|M_mD

hﬁm_c.,_ - Lﬁm__.r\_

25 5

10

1

(.J-l L
of
m__

(ns) tL -tR. (ns)

R R T R e
-1

stafarcrsorid
-05 0 05 1

In(aR/aL,)

In(aL,),In(aR )

Trigger on signal in 4 layersin acolumn. Timesrelativeto layer 1



2003/05/28 12.40
Cosmics Run Analysis
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N-20 Detector Model. Neutron interaction at 2 GeV/c

: I I I I I | I I I I I I 1 | I 1 I | I |:

B CEBAF Hall A End Station N

- Cutplaneaty=0m i

FREPRP S ; i

B | | | | | | | | | | | | I | | :
0 2 4 (5]




TN

J||[dwebo

oL-

0l

L_

0

Charged track stopped in the thi rd column
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Charged track entering at an angle
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Neutral event: signal in the third row, second column
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“Backflux” event: signalsin the last three columns
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Comparlson of background neutron spectra FuII/Empty He target
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Vertex Distribution. Full °He Target
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Conclusion

* The TOF technique helps

- Detector calibration

- Background characterization

- Information input for the simulation models
 Possibility to measure inclusive particle production

- Protons

- Neutrons

- Pions and relativistic charged particles
e Option to use GO-type beam in areal experiment

- May help with resolution, PID, background reection



