
Target Shielding Redesign

Ciprian Gal, Tao Ye, Zhongling Ji, Zuhal Seyma Demiroglu

09 Mar, 2021

09 Mar, 2021 1/26



The updated geometry

Reminder slides from Ciprian Gal et al.

• Lowered the above wall by 
1524mm and the side and DS 
wall are also lowered in height 
accordingly. 


• Added an inner barite portion.
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https://moller.jlab.org/cgi-bin/DocDB/public/ShowDocument?docid=652


The updated geometry

09 Mar, 2021 3/26



Main Detector output from V1-V2 configurations

The ratio of rates at the MD doesn’t show any significant discrepancies.
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Main Detector output from V1-V3 configurations

The ratio of rates at the MD doesn’t show any significant discrepancies.
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Main Detector output from V1-V4 configurations

Adding the US inner barite plug makes a difference for the secondaries.
Probably scattering from the inner bore of that component and a taper
would be needed if we have to have it in.
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Energy Distributions for det5500, 5501 and 5502
US electronics definitions

Compton: entire 1.9m disk at entrance to hall (z=-26m)
Moller polarimeter tgt: R<20cm at z =-16.5m
Moller polarimeter det: (X,Y)=(0,0)-(10,20)cm; 20cm wide 30cm tall; at z=-9.5m
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The rates are still very small even without the US wall (increase by about factor 2)
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Energy Distributions for det5510, 5542, 5543 and 5546
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DetNo: 5543 , Energy distribution p
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Mean    2.056
Std Dev     5.943

d5510__energy_allPZ_em
Entries  14406
Mean    2.056
Std Dev     5.943

d5510__energy_allPZ_n
Entries  12661
Mean    2.284
Std Dev     12.19

d5510__energy_allPZ_n
Entries  12661
Mean    2.284
Std Dev     12.19

d5510__energy_allPZ_ep
Entries  1496
Mean    8.751
Std Dev      23.3

d5510__energy_allPZ_ep
Entries  1496
Mean    8.751
Std Dev      23.3

e-/pi-
gamma
neutron
e+/pi+

, Config4
z

DetNo: 5510 , Energy distribution all p

d5542_energy_allPZ_g
Entries  110491
Mean   0.6469
Std Dev     2.966
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d5542_energy_allPZ_g
Entries  110491
Mean   0.6469
Std Dev     2.966

d5542_energy_allPZ_em
Entries  2274
Mean      1.3
Std Dev     3.335

d5542_energy_allPZ_em
Entries  2274
Mean      1.3
Std Dev     3.335

d5542_energy_allPZ_n
Entries  6579
Mean    1.931
Std Dev     12.08

d5542_energy_allPZ_n
Entries  6579
Mean    1.931
Std Dev     12.08
d5542_energy_allPZ_ep

Entries  145
Mean    15.71
Std Dev     33.39

d5542_energy_allPZ_ep
Entries  145
Mean    15.71
Std Dev     33.39

e-/pi-
gamma
neutron
e+/pi+

, Config1
z

DetNo: 5542 , Energy distribution all p

d5542_energy_allPZ_g
Entries  6465788
Mean   0.2173
Std Dev     2.549

8−10 7−10 6−10 5−10 4−10 3−10 2−10 1−10 1 10 210 310 410
Energy [MeV]

10−10

9−10

8−10

7−10

6−10

5−10

4−10

3−10

2−10

1−10

1

H
its

d5542_energy_allPZ_g
Entries  6465788
Mean   0.2173
Std Dev     2.549

d5542_energy_allPZ_em
Entries  472762
Mean    0.504
Std Dev     3.402

d5542_energy_allPZ_em
Entries  472762
Mean    0.504
Std Dev     3.402

d5542_energy_allPZ_n
Entries  32009
Mean    4.247
Std Dev     16.74

d5542_energy_allPZ_n
Entries  32009
Mean    4.247
Std Dev     16.74
d5542_energy_allPZ_ep

Entries  4060
Mean    34.63
Std Dev     53.22

d5542_energy_allPZ_ep
Entries  4060
Mean    34.63
Std Dev     53.22

e-/pi-
gamma
neutron
e+/pi+

, Config2
z

DetNo: 5542 , Energy distribution all p

d5542__energy_allPZ_g
Entries    1.048214e+07
Mean   0.2709
Std Dev     2.613
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d5542__energy_allPZ_g
Entries    1.048214e+07
Mean   0.2709
Std Dev     2.613
d5542__energy_allPZ_em

Entries  2714708
Mean   0.6062
Std Dev     1.987

d5542__energy_allPZ_em
Entries  2714708
Mean   0.6062
Std Dev     1.987

d5542__energy_allPZ_n
Entries  68867
Mean    2.752
Std Dev     12.92

d5542__energy_allPZ_n
Entries  68867
Mean    2.752
Std Dev     12.92

d5542__energy_allPZ_ep
Entries  33572
Mean    7.963
Std Dev     28.88

d5542__energy_allPZ_ep
Entries  33572
Mean    7.963
Std Dev     28.88

e-/pi-
gamma
neutron
e+/pi+

, Config3
z

DetNo: 5542 , Energy distribution all p

d5542__energy_allPZ_g
Entries  6128612
Mean   0.2412
Std Dev     2.229
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d5542__energy_allPZ_g
Entries  6128612
Mean   0.2412
Std Dev     2.229
d5542__energy_allPZ_em

Entries  1652090
Mean   0.5011
Std Dev     1.595

d5542__energy_allPZ_em
Entries  1652090
Mean   0.5011
Std Dev     1.595

d5542__energy_allPZ_n
Entries  40849
Mean    2.576
Std Dev     12.75

d5542__energy_allPZ_n
Entries  40849
Mean    2.576
Std Dev     12.75

d5542__energy_allPZ_ep
Entries  20152
Mean    5.051
Std Dev     17.31

d5542__energy_allPZ_ep
Entries  20152
Mean    5.051
Std Dev     17.31

e-/pi-
gamma
neutron
e+/pi+

, Config4
z

DetNo: 5542 , Energy distribution all p

d5546_energy_allPZ_g
Entries  5598227
Mean   0.3719
Std Dev     3.276
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d5546_energy_allPZ_g
Entries  5598227
Mean   0.3719
Std Dev     3.276

d5546_energy_allPZ_em
Entries  112245
Mean    1.252
Std Dev      8.49

d5546_energy_allPZ_em
Entries  112245
Mean    1.252
Std Dev      8.49

d5546_energy_allPZ_n
Entries  333615
Mean   0.8573
Std Dev     5.753

d5546_energy_allPZ_n
Entries  333615
Mean   0.8573
Std Dev     5.753
d5546_energy_allPZ_ep

Entries  4294
Mean    51.14
Std Dev     63.33

d5546_energy_allPZ_ep
Entries  4294
Mean    51.14
Std Dev     63.33

e-/pi-
gamma
neutron
e+/pi+

, Config1
z

DetNo: 5546 , Energy distribution all p

d5546_energy_allPZ_g
Entries  5222413
Mean   0.2573
Std Dev     3.299
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d5546_energy_allPZ_g
Entries  5222413
Mean   0.2573
Std Dev     3.299

d5546_energy_allPZ_em
Entries  86133
Mean    1.279
Std Dev     9.976

d5546_energy_allPZ_em
Entries  86133
Mean    1.279
Std Dev     9.976

d5546_energy_allPZ_n
Entries  15930
Mean    5.742
Std Dev     19.52

d5546_energy_allPZ_n
Entries  15930
Mean    5.742
Std Dev     19.52
d5546_energy_allPZ_ep

Entries  3238
Mean    66.37
Std Dev     63.04

d5546_energy_allPZ_ep
Entries  3238
Mean    66.37
Std Dev     63.04

e-/pi-
gamma
neutron
e+/pi+

, Config2
z

DetNo: 5546 , Energy distribution all p

d5546__energy_allPZ_g
Entries  6781716
Mean   0.2938
Std Dev     3.132
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d5546__energy_allPZ_g
Entries  6781716
Mean   0.2938
Std Dev     3.132
d5546__energy_allPZ_em

Entries  1170624
Mean   0.6746
Std Dev      2.94

d5546__energy_allPZ_em
Entries  1170624
Mean   0.6746
Std Dev      2.94

d5546__energy_allPZ_n
Entries  31087
Mean    2.556
Std Dev      12.1

d5546__energy_allPZ_n
Entries  31087
Mean    2.556
Std Dev      12.1

d5546__energy_allPZ_ep
Entries  19268
Mean     14.3
Std Dev     39.48

d5546__energy_allPZ_ep
Entries  19268
Mean     14.3
Std Dev     39.48

e-/pi-
gamma
neutron
e+/pi+

, Config3
z

DetNo: 5546 , Energy distribution all p

d5546__energy_allPZ_g
Entries  5694693
Mean   0.2643
Std Dev     3.011
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d5546__energy_allPZ_g
Entries  5694693
Mean   0.2643
Std Dev     3.011
d5546__energy_allPZ_em

Entries    1.009316e+08
Mean   1.09e+04
Std Dev      1052

d5546__energy_allPZ_em
Entries    1.009316e+08
Mean   1.09e+04
Std Dev      1052

d5546__energy_allPZ_n
Entries  22910
Mean    3.127
Std Dev     13.61

d5546__energy_allPZ_n
Entries  22910
Mean    3.127
Std Dev     13.61

d5546__energy_allPZ_ep
Entries  14120
Mean    11.03
Std Dev     28.35

d5546__energy_allPZ_ep
Entries  14120
Mean    11.03
Std Dev     28.35

e-/pi-
gamma
neutron
e+/pi+

, Config4
z

DetNo: 5546 , Energy distribution all p
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2D Hit Distributions weighted by rate for all pz , config1/2/3/4

(Det5500 & Det5501 & Det5502)

Removing the US wall produced an increase in radiation at the entrance of the hall.
The increase is ∼3 for the entrance of the hall if we look at the integral values.
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2D Hit Distributions weighted by rate for all pz , config1/2/3/4 (Det5542)
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2D Hit Distributions weighted by rate*E for all pz , config1/2/3/4 (Det5542)
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2D Hit Distributions weighted by rate for pz > 0, config1/2/3/4 (Det5543)
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2D Hit Distributions weighted by rate*E for pz > 0, config1/2/3/4 (Det5543)
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Vertex positions vx vs vz weighted by rate for pz > 0, config1/2/3/4 (Det5543)
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Vertex positions vx vs vz weighted by rate*E for pz > 0, config1/2/3/4 (Det5543)
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Summary

The ratio of the different configurations at the main detector does not
show any significant discrepancy.

Removing the US wall produced an increase in radiation at the entrance
of the hall for photons and neutrons.

We are producing some particles by adding the additional barite plug
but it seems like more of them can be stopped in the US area.

To do list

Look at ”stopping power” for the roof, SBS bunker, and DS wall with a
look towards optimizing the thickness.

Update geometry from the engineering team.

Start looking collimator 1/2 region.

Thank you!
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Backup
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2D Hit Distributions weighted by rate for all pz , config1/2/3/4 (Det5510)
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2D Hit Distributions weighted by rate*E for all pz , config1/2/3/4 (Det5510)
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2D Hit Distributions weighted by rate for all pz , config1/2/3/4 (Det5546)
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2D Hit Distributions weighted by rate*E for all pz , config1/2/3/4 (Det5546)
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Vertex positions vy vs vz weighted by rate for pz > 0, config1/2/3/4 (Det5543)
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Vertex positions vy vs vz weighted by rate*E for pz > 0, config1/2/3/4 (Det5543)
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2D Hit Distributions weighted by rate*E for all pz , config1/2/3/4

(Det5500 & Det5501 & Det5502)
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2D Hit Distributions weighted by rate for all pz , config1/2/3/4

(Det5500 & Det5501 & Det5502)
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Radial distributions for pz > 0, config1/2/3/4 (Det5543)
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