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Current in blue, comparison in red (updated with HRS
platform)

* The change in the radius of the hall does not seem to
produce significant differences
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Tighter collimator (neck Down)
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Current in blue, comparison in red

Tighter collimator to hide neck down (0.78 deg ->
0.61 deg; US radius: 1.133-> 0.891; DS radius:
1.345->1.058)

There is a small decrease in the radiation at the
HRS platform but the radiation at the hall lid nearly
doubles for PREX

CREX(PREX) sees a 20(65)% increase in number of
HE neutrons at the hall lid
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Tighter colllmator (plpe to Donut)
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Tighter collimator to hide half of donut; covers beam pipe until the donut @2929cm

 (0.78 deg -> 0.57 deg; US radius: 1.133->0.822; DS radius: 1.345->0.976)

This is even worse although the HRS seems unaffected (the big dipole iron must be blocking

everything)

CREX(PREX) sees a 30(95)% increase in number of HE neutrons at the hall lid
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Tighter collimator (middle of Donut)
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33

e Current in blue, comparison in red
« Tighter collimator to hide half of donut; to R=15cm @ 2929 cm

e (0.78 deg -> 0.28 deg; US radius: 1.133->0.412; DS radius: 1.345->0.489)
« CREX(PREX) sees a 1070(816)% increase in number of HE neutrons at the hall

lid
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current
smaller Coll Neck
smaller Coll Pipe2Donut
smaller Coll MidDonut

Tighter collimators

W/uA
PREX CREX PREX@70uA [W] CREX@150uA [W]
32 6 2264 833
74 10 5193 1451
99 12 6965 1805
509 197 35601 29478

* [he power deposited Iin the collimator more than doubles
when we cover the neck down



New HRS

e The detector as implemented by Maduka (pink)
sits right at the center of the HRS platform

* it is significantly smaller than what we had
(overlap in blue) and what is on the platform

In reality

e plan to increase the size and extend it
downstream and to size to make it more accurate

e The support structure is ~5¢cm thick iron with Air
inside




old detector

I —

« Will need to look at some drawings for the
HRS platform dimensions (not urgent)

e The dimensions that Maduka had for the
pillars and the total size of the platform is
consistent with what Sanghwa and |
measured in the hall

e Electronics boxes are spread out over a
larger area (highlighted regions on the right
drawing) — drawing not to scale




New HRS + new Det

* |ncreased size of detector to cover any area where
electronics could be placed

* This will produce an increase in the radiation per
electron since the surface area is increased (400k cm?2

to ~987k cm?2)
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Blue is current, red is with the new platform (increased hall
radius) and new detector

e the Increase In Instantaneous rate I1s consistent with a
more than doubling of the area of the detector
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e Blue: is newHRS+newDet; Red is +2ft [ron dump shield
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* Blue: is newHRS+newDet; Red is +2ft Concrete dump

shield

e Concrete still shows better results compared to iron
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1ft concrete+1 ft |ron+4 in Donut
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Blue: is newHRS+newDet: Red is + 1ft [ron+1ft concrete
dump shield + 4in donut

* This is our "maximal shielding” configuration
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Summary table

HRS detector Under detector
Total NEIL/cm2 uncert Ratio to P1 uncert Total NEIL/cm2 uncert Ratio to P1 uncert
PREX1 (ERR dump) 4.60E+10 1.79E+09 1.00 0.06 7.43E+10 4.92E+09 1.00 0.09
PREX2 current 5.77E+10 5.69E+09 1.25 0.13 7.60E+10 1.85E+10 1.02 0.26
C5 current 3.86E+10 7.80E+09 0.84 0.17 4.70E+10 1.96E+10 0.63 0.27
current (farm) 5.23E+10 1.11E+09 1.14 0.05 8.03E+10 3.77E+09 1.08 0.09
vacuum beamline 5.12E+10 1.55E+09 1.11 0.05 8.06E+10 5.34E+09 1.09 0.10
no donut 3.90E+10 1.31E+09 0.85 0.04 5.04E+10 3.74E+09 0.68 0.07
smaller Coll Neck 4.38E+10 1.02E+09 0.95 0.04 6.92E+10 3.19E+09 0.93 0.08
smaller Coll Pipe2Donut 4.17E+10 9.59E+08 0.91 0.04 7.68E+10 3.29E+09 1.03 0.08
smaller Coll MidDonut 5.77E+10 9.57E+08 1.25 0.05 1.21E+11 3.50E+09 1.63 0.12
larger Hall 5.46E+10 1.63E+09 1.19 0.06 8.00E+10 5.32E+09 1.08 0.10
PREX2 newHRS 3.00E+10 1.45E+09 0.65 0.04 8.12E+10 5.42E+09 1.09 0.10
New HRS + 2ft Iron 2.07E+10 1.17E+09 0.45 0.03 2.97E+10 2.81E+09 0.40 0.05
NewHRSDet 3.05E+10 7.62E+08 0.66 0.03 7.09E+10 4.98E+09 0.95 0.09
NewHRSDet+2ft Fe 1.79E+10 5.39E+08 0.39 0.02 2.32E+10 2.44E+09 0.31 0.04
NewHRSDet+2ft Conc 1.55E+10 5.00E+08 0.34 0.02 2.23E+10 2.29E+09 0.30 0.04
NewHRSDet+1ftConcftFe N/A N/A #VALUE! = #VALUE! N/A N/A #VALUE!  #VALUE!
NewHRSDet+1ftConc1ftFe
+4inDonut 1.46E+10 4.81E+08 0.32 0.02 1.91E+10 1.94E+09 0.26 0.03
current (farm) 4 47E+10 1.84E+09 0.97 0.06 5.78E+10 5.41E+09 0.78 0.09
vacuum beamline 4.01E+10 2.50E+09 0.87 0.06 7.14E+10 8.97E+09 0.96 0.14
no donut 1.37E+10 1.20E+09 0.30 0.03 2.29E+10 4.73E+09 0.31 0.07
smaller Coll Neck 3.91E+10 1.77E+09 0.85 0.05 6.03E+10 5.70E+09 0.81 0.09
smaller Coll Pipe2Donut 3.59E+10 1.65E+09 0.78 0.05 5.86E+10 5.46E+09 0.79 0.09
smaller Coll MidDonut 1.50E+11 2.53E+09 3.26 0.14 2.84E+11 8.31E+09 3.83 0.28
larger Hall 4.05E+10 2.53E+09 0.88 0.06 6.48E+10 8.34E+09 0.87 0.13
CREXS5 newHRS 2.09E+10 2.04E+09 0.45 0.05 5.92E+10 7.85E+09 0.80 0.12
New HRS + 2ft Iron 1.54E+10 1.76E+09 0.34 0.04 1.42E+10 3.21E+09 0.19 0.05
NewHRSDet 2.72E+10 1.29E+09 0.59 0.04 5.21E+10 7.38E+09 0.70 0.11
NewHRSDet+2ft Fe 1.37E+10 8.34E+08 0.30 0.02 1.76E+10 3.37E+09 0.24 0.05
NewHRSDet+2ft Conc 1.15E+10 7.72E+08 0.25 0.02 1.17E+10 3.24E+09 0.16 0.04
NewHRSDet+1ftConc1ftFe N/A N/A #VALUE! = #VALUE! N/A N/A #VALUE! = #VALUE!
NewHRSDet+1ftConc1ftFe
+4inDonut 5.57E+09 4.21E+08 0.12 0.01 1.36E+10 2.75E+09 0.18 0.04

e At best it seems we will get to ~45% of PREX1 for the HRS platform
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Todos

Investigate Iron vs Concrete
Try 11t shielding on the platform itselt
Optimize shielding

Integrate the vacuum pipe and the larger hall into the
current(base) configuration

* Fix detector positions around donut
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Vacuum in beampipe

............................................................................................................................................................................
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* When implementing the beam pipe | included only the volumes containing materials

* since the hall was filled with air otherwise, the hole inside the pipe was effectively air

* There are some small difference in the radiation at different points inside the hall,

except for the Hall detectors
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Vacuum in beampipe

x:y {volume==2204 && PDGid==11}
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* As expected this helps CREX quite a bit
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e Current in blue, comparison in red
* had to remove the hall detector since it was overlapping with the HRS platform

* Because the HRS detector is now in the shadow of the platform legs it shows
significantly smaller instantaneous levels of radiation

e additionally this detector has N6O%1%f the surface area of the previous detector



New HRS + 2ft|ron
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* As before the 2ft of Iron helps with radiation seen at the

platform
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PREX1 (ERR dump)
PREX1 (actual dump)
PREX2 ERR

PREX2 current

P2 with P1pipe

P2 current+4in

P2 current+Conc

P2 current+ (Conc*2)

P2 current+ (Conc*0.5)
P2 current+Poly

P2 current+4in+1ftCont
P2 current + donut shield
P2+2Pipe+2ftiron
P2+2Pipe+2ftlron+Wdonut

CREX ERR

C5 current

C5 current+4in

C5 P1pipe

C5 current+Conc

C5 current+(Conc*2)

C5 current+(Conc*0.5)

C5 current+Poly

C5 current+ 2Pipe septum
C5 current+ 4in+1ftConc
C5 current+2Pipe+donut shield
C5+2Pipe+2ftiron
C5+2Pipe+2ftlron+Wdonut

Previous Summary table

Total NEIL/cm2

4.60E+10
4.05E+10
4.96E+09
5.77E+10
2.12E+10
4.46E+10
2.38E+10
1.54E+10
2.70E+10
2.19E+10
1.83E+10
5.27E+10
2.30E+10
2.38E+10

6.73E+09
3.86E+10
9.86E+09
7.31E+10
2.23E+10
1.73E+10
1.70E+10
1.86E+10
3.85E+10
1.01E+10
4.09E+10
1.78E+10
2.35E+10

uncert
1.79E+09
1.68E+09
6.72E+08
5.69E+09
3.38E+09
4.64E+09
3.44E+09
1.81E+09
2.63E+09
3.09E+09
2.84E+09
5.61E+09
3.01E+09
3.10E+09

2.05E+09
7.80E+09
2.61E+09
1.12E+10
5.78E+09
3.23E+09
3.35E+09
5.13E+09
8.70E+09
3.28E+09
7.86E+09
5.20E+09
6.03E+09

Ratio to P1
1.00
0.88
0.11
1.25
0.46
0.97
0.52
0.33
0.59
0.48
0.40
1.15
0.50
0.52

0.15
0.84
0.21
1.59
0.49
0.38
0.37
0.40
0.84
0.22
0.89
0.39
0.51

21

uncert
0.06
0.05
0.02
0.13
0.08
0.1
0.08
0.04
0.06
0.07
0.06
0.13
0.07
0.07

0.04
0.17
0.06
0.25
0.13
0.07
0.07
0.11
0.19
0.07
0.17
0.11
0.13

Total NEIL/cm2

7.43E+10
7.78E+10
1.09E+10
7.60E+10
4.39E+10
6.68E+10
2.76E+10
1.72E+10
2.40E+10
5.40E+10
2.69E+10
8.28E+10
1.51E+10
1.68E+10

1.31E+10
4.70E+10
3.80E+10
1.06E+11
3.21E+10
2.68E+10
1.09E+10
1.40E+10
9.65E+10
3.85E+10
4.73E+10
1.00E+10
2.21E+10

uncert

4.92E+09
5.39E+09
2.61E+09
1.85E+10
1.31E+10
1.45E+10
1.04E+10
4.07E+09
6.13E+09
1.59E+10
7.95E+09
1.98E+10
6.31E+09
5.59E+09

6.57E+09
1.96E+10
2.11E+10
3.38E+10
1.65E+10
1.00E+10
5.20E+09
1.01E+10
3.52E+10
2.35E+10
2.41E+10
5.61E+09
1.30E+10

Ratio to P1
1.00
1.05
0.15
1.02
0.59
0.90
0.37
0.23
0.32
0.73
0.36
1.11
0.20
0.23

0.18
0.63
0.51
1.43
0.43
0.36
0.15
0.19
1.30
0.52
0.64
0.13
0.30

uncert
0.09
0.10
0.04
0.26
0.18
0.20
0.14
0.06
0.09
0.22
0.11
0.28
0.09
0.08

0.09
0.27
0.29
0.47
0.22
0.14
0.07
0.14
0.48
0.32
0.33
0.08
0.18



PREX 1 radiation estimation

Hall A dump configuration from Keith W.

for 2010:
61 - 8
1879.56
/A
163.9 FT. TO CENTER
- OF TARGET, REF.
87.0 FT, TO CENTER
- OF TARGET, REF.
fo 61 - 81

1879.56

20 - 0 (TO FACE OF WALL)
609.6

—

12FT. 0.25IN,
TO FOIL-1TEM 44
11FT. 9.75IN,

TO CENTER SCREEN
HALL “A* 10FT. 8.25 IN. 49.75°
TO UPSTREAM FACE OF ORIF
0 - 7
TO DIFFUSER 18,500
20 - 0°
70 FACE OF

SS ENCLOSIRE TR T T

- T
—

« PREX 1 estimates were done with a rudimentary dump
configuration (most of the radiation to electronics came
E 8 o) T e from within the hall proper)

' * The splash back from the dump was simulated by
putting a stainless steel wall at the entrance of the

| dump tunnel
5 ERR Update * The updated configuration with 4in aperture and the Al
HRS rad | wall produced similar levels of radiation to the HRS
. 2.3E+11 2 1E+11 latform
[NEIL/cm2] ; P
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ERR estimates

1MeV neq / cm?

HRS
power PREX-I PREX-II CREX P2/P1 CREX/P1 P2/H2 P2/PVDIS
supply
neutron 1.0E+11 |7.6E+09| 1.5E+10 7% 20% 70% 73%
electron 1.2E+11 |[1.4E+10| 2.1E+10 11% 12% 94% 84%
total 2.3E+11 |[2.1E+10| 3.6E+10 9% 16% 83% 80%

NIEL thresholds: Semiconductor damage ~10?3, Optocoupler damage ~10*!

e Focus for design of PREX2 and CREX

was successfully cleaning up the
radiation from the target and collimator

* We used the same dump configuration
for our simulations of PREX2 and

CREX

* We were unaware of changes made
to the dump, so we expected our
estimate to be reasonable
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t

iguration

* including the 4 cm Al aperture at
~midway until the Al door

of the current design in the simulation

use the diffuser
 We implemented the major features

o
O
O
)
-
O
-
E
)
=
Pl
LL]
oC
@)
-
Q\
<
LL]
C
Al
e
LL
[ ]

location

ion chamber

e/

Current Hall A Dump conf

beam direction

(15.00)

lIrection

- beamc



Updated PREX2 and CREX estimates

P2/P1 . C/P1  P2/P1 | C/P1 | C(din) P2(2fty/
. (ERR) | (ERR) | (now) | (now) | P1 | P1

ratio to |
SRExq 009 016 125 084 020 033

e The current dump configuration presents 2 problems:

e the neck down intercepts scattered electrons (this
is a problem for PREX2)

 the aperture intercepts significantly more
electrons than in the previous configuration (part
of the problem for PREX2, the big issue for CREX)

* |Increasing the aperture by ~6 cm (to the old 4in
level) the CREX problem is basically solved

« Adding 2 feet of concrete to block the entire line of
sight to the HRS detector reduces the PREX2 dose

significantly

e This base shielding design would be possible
within the geometrical constraints inside the hall

@12.5 deg

25



Conclusions and optimization plans

* The current dump configuration has the potential to

produce significant radiation doses to the HRS electronics
atform

P
* We have identitied a Oth order mitigation scheme
e optimization will follow (material, position, size)

* We plan to add the rest of the dump in the simulation to
ensure nothing else could cause an issue

20



PREX1 (ERR dump)
PREX1 (actual dump)
PREX2 ERR
PREX2 current
P2 with P1pipe
P2 current+4in
P2 current+Conc
P2 current+ (Conc*2)
P2 current+ (Conc*0.5)
P2 current+Poly
P2 current+4in+1ftCont
P2 current + donut shield
CREX ERR
C5 current
C5 current+4in
C5 P1pipe
C5 current+Conc
C5 current+(Conc*2)
C5 current+(Conc*0.5)
C5 current+Poly
C5 current+ 2Pipe septum
C5 current+ 4in+1ftConc

C5 current+2Pipe+donut shield

Total NEIL/cm2

4.60E+10
4.05E+10
4.96E+09
5.77E+10
2.12E+10
4.46E+10
2.38E+10
1.54E+10
2.70E+10
2.19E+10
1.83E+10
5.27E+10
6.73E+09
3.86E+10
9.86E+09
7.31E+10
2.23E+10
1.73E+10
1.70E+10
1.86E+10
3.85E+10
1.01E+10
4.09E+10

HRS detector
uncert Ratio to P1
1.79E+09 1.00
1.68E+09 0.88
6.72E+08 0.1
5.69E+09 1.25
3.38E+09 0.46
4.64E+09 0.97
3.44E+09 0.52
1.81E+09 0.33
2.63E+09 0.59
3.09E+09 0.48
2.84E+09 0.40
5.61E+09 1.15
2.05E+09 0.15
7.80E+09 0.84
2.61E+09 0.21
1.12E+10 1.59
5.78E+09 0.49
3.23E+09 0.38
3.35E+09 0.37
5.13E+09 0.40
8.70E+09 0.84
3.28E+09 0.22
7.86E+09 0.89

Area for HRS det: 4e5 cmA2

Area for Under det: 6e4 cmA2

uncert
0.06
0.05
0.02
0.13
0.08
0.1
0.08
0.04
0.06
0.07
0.06
0.13
0.04
0.17
0.06
0.25
0.13
0.07
0.07
0.1
0.19
0.07
0.17

Radiation - entire run values

Under detector

Total NEIL/cm2

7.43E+10
7.78E+10
1.09E+10
7.60E+10
4.39E+10
6.68E+10
2.76E+10
1.72E+10
2.40E+10
5.40E+10
2.69E+10
8.28E+10
1.31E+10
4.70E+10
3.80E+10
1.06E+11
3.21E+10
2.68E+10
1.09E+10
1.40E+10
9.65E+10
3.85E+10
4.73E+10

uncert

4.92E+09
5.39E+09
2.61E+09
1.85E+10
1.31E+10
1.45E+10
1.04E+10
4.07E+09
6.13E+09
1.59E+10
7.95E+09
1.98E+10
6.57E+09
1.96E+10
2.11E+10
3.38E+10
1.65E+10
1.00E+10
5.20E+09
1.01E+10
3.52E+10
2.35E+10
2.41E+10

Ratio to P1
1.00
1.05
0.15
1.02
0.59
0.90
0.37
0.23
0.32
0.73
0.36
1.11
0.18
0.63
0.51
1.43
0.43
0.36
0.15
0.19
1.30
0.52
0.64

uncert
0.09
0.10
0.04
0.26
0.18
0.20
0.14
0.06
0.09
0.22
0.1
0.28
0.09
0.27
0.29
0.47
0.22
0.14
0.07
0.14
0.48
0.32
0.33



PREX2 - Under HRS detector

current setup
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current setup + 1 ft Concrete
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PREX2 - Under HRS detector

current setup

Hits/{5000 ev) hits for det 1005| part: e| neilLinX
[Integral 0|

0.8
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0.4

0.2

Oo....l....I....l....l....l....l....l....l....l....
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6 Hits!/{5000 ev) hits for det 1005| part: e| neilLinX
[Integral 7.308e—07 |
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iy T g

1 2 3 4 5 1] 7 8 9 10
energy [MeV)
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& Hits/(5000 ev) hits for det 1005| part: e| neilLinX
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o Hits/{5000 ev) hits for det 1005| part: n| neilLinX

current setup + 1 ft Concrete

Hits/(5000 ev) hits for det 1005| part: e| neilLinX

%10 [Integral 2.211e-08 | [ntegral 0]
C 1=
- E
. 0.8
8 — =
6 0.6
4 4 0.4
2_% 0.2}
Y T U VP PP I PRI FUUIE PRI PO PO IR I IS P P I I P PR P
0 001 002 003 004 005 006 007 008 009 0.1 OO 001 002 003 004 005 006 007 008 0.09 0.1
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E 25K
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1%.— 0.1 n
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current setup

CREX - Under
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HRS detector

(PDGid==11) && Edeposit>0 && Edeposit<=0.1

current setup + 1 ft Concrete
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CREX - Under HRS detector

current setup current setup + 4 in donut
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PREX2 - current dump

electrons
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Hits/(5000 ev) hits for det 1001| part: €| neilLinX

[ Integral 0]
1~
0.8
0.6
0.4
0.2
00—111111111]111111111111111111111111111111111111111
001 002 003 004 005 006 007 008 009 0.1
energy [MeV)
J}-msf(sooo ev) hits for det 1001| part: €| neilLinX
[Tntegral  4.12¢-06 |
0.5_—_|_
0.4:—+ J(J[
0.3F +
02f +H,
-
e ++JF+H
- TH +'|'|'+ T 4
0|||||||||||||||||||||||||||||l| ||| +||l||||||||
1 2 3 4 5 10
energy [MeV)
é—hts'(sooo ev) hits for det 1001| part: €| neilLinX
>_< [Tntegral 3.468e-07 |
0.4F
0.35¢
0.3f
0.25F
02F
0.15F
0.1
0.05F
0:1|||1||||1l|||1||||||||ll||||l|||1|||||

200 400 600 800 1000 1200 1400 1600 1800 2000

energy [MeV)

PREX2 - comparison

_&-msf(SOO{J ev) hits for det 1001| part: n| neilLinX

current setup + 1 ft concrete shield

Hits/(5000 ev) hits for det 1001| part: €| neilLinX

x10 [integral 1118007]  Integral 0]
35F -
30F- 0.8
25F L
20 T 0.6
151 0.af-
10F T - -
5}_|_++ <|> 0'2__
0:111|1111]11111111111111111111111111111]1111[1111 Oo-lllllllllllllIllllllIIIIIIIIIIIIIIIIIIIIIIII|llll
") 0.01 002 003 004 005 0068 007 008 001 002 003 004 005 006 007 008 003 04
energy [MeV] energy [MeV]
ynsf(sooo ev) hits for det 1001| part: n| neilLinX _Hits/(5000 ev) hits for det 1001 part: g| neilLinX
x1 [Tntegral 1.392e 05 | x10 [Tntegral 2.055e—06 |
25[ 0.2 J{
2 IJ[
C 0.15—
1.5 C J{
0.1
1 - H
"t o Hﬁﬂ it 1 f
0:11||l||||||||||||||||||||||l||||||||||||||||||| 0_||||||||l|||||||||||||||||||||||||||||||||||1T|||
1 2 3 4 5 [ 7 8 9 2 3 4
energy [MeV) energy [Me‘v’]
ynsf(sooo ev) hits for det 1001| part: n| neilLinX %-ms'(SOOO ev) hits for det 1001| part: €| neilLinX
451 ['Integral 3.245e—06 | x10 [ Tntegral 2.965e—07 |
o 0.35F
4 -
3.5k 0.3F
35_. 0.25F
2.5;—- 0_2:_
2F :
- 0.15_—
1.5F C
E 0.1
e -
0.5-:'_ 0.05F
O:IIIIlIIIIlIIIllIIllllllllll]lllllllllll o:lllllllllllllllllllllllllllllllllllllll
200 400 600 800 1000 1200 1400 1600 1800 2000 200 400 600 800 1000 1200 1400 1600 1800 2000
energy [MeV) energy [MeV)

35

25

20

15

10

_&-hls"(SOOO ev) hits for det 1001| part: n| neilLinX

[Integral 6.924e-08

_IIIIIIIlll.x_’_l_llllllllllllllll

5 *
0 poa oo bovn s bevaa b byvn s bonna by v bonaalonny
0 001 002 003 004 0 05 006 007 008 009 0.1
energy [MeV)
é—hts’(SOOO ev) hits for det 1001| part: n| neilLinX
| Integral 4.078e-06
1.4—
1.2
1
0.8
0.6 T
0.4F
0.2F
O"_|||l||||l||||||||||||||||||||||||l||||||||||||||
1 2 3 4 S 3 7 8 9
energy [MeV)
*gmsf(sooo ev) hits for det 1001| part: n| neilLinX
x1 [
3.5__ Integral 2.455e-06
aff
255
2ft
1.5
1
0.5F
o:lllllllllllllllllllllllllllllllllllllll
200 400 €00 800 1000 1200 1400 1600 1800 2000
energy [MeV)



current setup

(PDGid==11) && Edeposit>0 && Edeposit<=0.1

2000 Entries 106 | —
E E 10 0 0
a00 - 9 86 0 L
- 1 0 0 7
toco~ - : i
s : 3
o TR 3 e SREER 107
oz kTR = - s EL _::_'
_5005_ ) =~ - - 7
—1ooo;— . . . 10
~1500—
_%...|...2.”;06...|....|....|...3.1(;°6...
2[mm]
(PDGid==11) && Edeposit>0.1 && Edeposit<=10
2000 Entries 1225
E F 11 1 0 10
s00 - 295 914 0
o 4 0 0 ]
1000~ ]
soof- J,
E T
o ¥ !
—so0f- -
b
1500
‘2"99056"""'2'7506"'""'l""""s'u;oé"'
2[mm]
(PDGid==11) && Edeposit>10
2000 Entries 22 1
E E 0 0 0
Ta0of- 18 4 0
- 0 0 0 -
1000 — }
5005 = 10"
£ E
gk |
E — 10
~1000—
1500

v TR ] ] TR T 0] Ty ot EET a1 oo s PRI a 10°
2000000 26000 27000 28000 28000 30000 31000 32000

2[mm)

{PDGid==2112) && Edeposit>0 && Edeposit<=0.1
Entries 133

TTT T[T T[T AT T[T I [T AT T[T T[T ITTr[rIrorT
I I I I I I I

0 0 0
27| 103 1
2 0 0
1
| 107
10°
AR EPEPEETE EPEETITE BEPTETES EP TR AP PR B

26000 27000 28000 29000 30000 31000 32000

(PDGid==2112) && Edeposit>0.1 && Edeposit<=10
Entries 70

2 1 0
16 51 0
0] 0] © '
) ! L] 107
10°
S TS S ETE PR PRSP

26000 27000 28000 29000 30000 31000 32000

2[mm]
(PDGid==2112) && Edeposit>10
Entries < ] S— 1
E o] o 0
- 0 9 0
C 0 0 0
: 10"
E_ — 10
Eoicigpssoop spyiol s po prpnlstyonpp quns s xlissions aniigss i 10"
2[mm)

PREX2 - comparison

current setup + 0.5 ft concrete shield (2x stat)

(PDGid==11) && Edeposit>0 && Edeposit<=0.1

2000~ Entries
= E 5
RE = 15
- 2
1000~
soof- .
- Rl BT .=
U L
o o= - .
500~
1000~ -
1500 E—
2000 E 1 1 1 1
B8000 25000 27000 28000 23000
(PDGid==11) && Edeposit>0.1 && Edeposit<=10
000 - Entries 979
A = 24 2 0
L = 480 470 0
- 3 0 0
1000~
soof-
- -
0 ;— H
sco:— 10+
1000~
1500~
somk Pl EMEPEPENE EPEEPEPE BPEPEEPE BN Ml BPEPEPEP | N 10°
25000 25000 27000 28000 23000 30000 31000 32000
2{me]

(PDGid==11) && Edeposit>10

AR LR RARRN LLARN LRRRE RRRRE LRARS LAY

Entries 40 1
0 0 0
39 1 0
0 0 0

(PDGid==2112) && Edeposit>0 && Edeposit<=0.1

- Entries 164 b —
- 3 0 0
= 50| 108 1
- 1 0 0 .
= . i i
= 10
E— 10
= 1 1 1 1 1 1
000 25000 27000 28000 22000 30000 31000 32000
2imm)
(PDGid==2112) && Edeposit>0.1 && Edeposit<=10
Entries 70
= 3 0 0
= 19 46 0
: 2 0 0 1
= .
= - 10
E‘_ 107
- P | il | PEFEE BPEE TR PR EETE BP TS R
25000 27000 28000 22000 30000 31000 32000
2imm)
(PDGid==2112) && Edeposit>10
- Entries 11 1
- 0 0 0
= 6 5 0
. 0 0 0
- 107
3 107
:.._‘_l..I..‘_I..‘_l..l...l... 10°
000 26000 27000 28000 22000 30000 31000 32000
zimm)



current setup

Hits/(5000 ev) hits for det 1001| part: €| neilLinX

[ Integral 0]
1~
0.8
0.6
0.4
0.2
00—111111111]111111111111111111111111111111111111111
001 002 003 004 005 006 007 008 009 0.1
energy [MeV)
J}-msf(sooo ev) hits for det 1001| part: €| neilLinX
[Tntegral  4.12¢-06 |
0.5_—_|_
0.4:—+ J(J[
0.3F +
02f +H,
-
e ++JF+H
- TH +'|'|'+ T 4
0|||||||||||||||||||||||||||||l| ||| +||l||||||||
1 2 3 4 5 10
energy [MeV)
é—hts'(sooo ev) hits for det 1001| part: €| neilLinX
>_< [Tntegral 3.468e-07 |
0.4F
0.35¢
0.3f
0.25F
02F
0.15F
0.1
0.05F
0:1|||1||||1l|||1||||||||ll||||l|||1|||||

200 400 600 800 1000 1200 1400 1600 1800 2000

energy [MeV)

PREX2 - comparison

_&-msf(SOO{J ev) hits for det 1001| part: n| neilLinX

current setup + 0.5 ft concrete shield

x10 [Integral 1.118e—07 |
35k 1
30F
E 0.8
25
20(- T 06
o
: 1 04
10— 4
i | 1[ 02
O:_llllllllllllllllllllllllllllllllllll 11111111[1111
0 001 002 003 004 005 006 007 008
energy [MeV]
ynsf(sooo ev) hits for det 1001| part: n| neilLinX
x1 [Tntegral 1.392e 05] 44
25F F
C 0.16
2:_ 0.14
: 0.12
1.5 0.1
0.08
1_ 0.06
C 0.04
0.5
B J[ 0.02
0:11||l||||||||||||||||||||||l||||||||||||||||||| 0
1 2 3 4 5 [ 7 8 9
energy [MeV)
ynsf(sooo ev) hits for det 1001| part: n| neilLinX
" 51 [Tntegral 3.245¢-06 |
off 0.35
o 03
35:_ 0.25
250 0.2
2E 0.15
oF 0.1
1=
E 0.05
0.5
E 0
0l|||1||||||||11||||||||ll||l|||||1||||1
200 400 600 800 1000 1200 1400 1600 1800 2000

energy [MeV)

40

00....1....1....1....]....l....l....l....l....l....

Hits/(5000 ev) hits for dat 1001| part: e| neilLinX
[Integral 0|

001 002 003 004 005 006 007 008 003 0.1
energy [MeV)

- Hits/{5000 ev) hits for dat 1001| part: e| neilLinX

%10 [Integral 1.746e—06 |
3 1 + +-|- L ++'|' +Jf++
1...I....I....l....l....l....l....l....I....I....
8 energy [Mevl
6 Hits/(5000 ev) hits for dat 1001| part: e| neilLinX
x10 [Tntegral 3.29e-07 |
- 200 400 600 800 1000 1200 1400 1600 1800 2000
energy [MeV)

14

12

10

N

=)
A A I IR B al

-+
_’_

1.4
1.2

0.8
0.6
0.4

0.2

=
=15

Hits/{5000 ev) hits for det 1001| part: n| neilLinX
[Integral 6.202e—08 |

x10~°

P
0.09 0.1
energy [MeV)

1 11 1 11 11 11 11 1

o
of
o
N
ofb
p=q
of
of
o
&L
of
Py
of
ofb
p=q
of
of
p=q
B1n
of
p=q
@k

_¢ Hits/(5000 evj hits for det 1001| part: n| neilLinX
[Integral 6.153e—06 |

)_(‘

LR LN RN RN RE s et e S
I AN I I

o

0
energy [MeV)

Hits/(5000 ev) hits for det 1001]| part: n| neilLinX
[ Tntegral 1.893e-06 |

200 400 600 800 1000 1200 1400 1600 1800 2000

energy [MeV)



current setup

(PDGid==11) && Edeposit>0 && Edeposit<=0.1

2000 Entries 106 | —
E F 10 0 0
“1500:— 9 86 0 !
- 1 0 0 5
t00of- ~ ' 1
soo~ : i
E MRS, B Sgm e dw‘
o B T B 3
_5005_ ) =~ - - 7
—1000;— . . . 10°
1500
_%...|...2.7&:6...|....|....|...3.1éoé..3.m
2[mm]
(PDGid==11) && Edeposit>0.1 && Edeposit<=10
2000 Entries 1225
E E 11 1 0 10
s00 - 295 914 0
o 4 0 0 J
1000~ ]
soof- ,
= i
o 5 i i.
so0l- ]
—10005— 10
1500
v Fioscnpaop oo o qpsgst oo rpss)yiap gy s g
2000000 26000 27000 28000 28000 30000 31000 32000
2[mm]
(PDGid==11) && Edeposit>10
2000 Entries 22 1
E F 0 0 0
’?soo:— 18 4 0
C 0 0 0 E
1000 )
5005 = 10"
| E
=
= — 10
~1000—
1500
_%...1....1....1....1....l....l...s.m 10°

2[mm)

PREX2 - comparison

(PDGid==2112) && Edeposit>0 && Edeposit<=0.1

2000 Entries 133
EE o[ o 0
Ta00 - 27] 103 1
o 2 0 0
1000
soof-
of- i
soof
-10005—
“1500f-
_%...l...2.7(;06...|....|....|...3.1(;06..3.m
2[mm)]
(PDGid==2112) && Edeposit>0.1 && Edeposit<=10
2000 Entries 70
E F 2 1 0
R = 16 51 0
C 0 0 0
1000~
soof-
OE— - [
soof
—10005—
“1s00f-
'%“'l"lzlréoé'”l““l“"l"'slic:&”:;'m
2[mm]
(PDGid==2112) && Edeposit>10
2000 Entries [ ]
A o] o 0
R 0 9 0
C 0 0 0
1000
soof-
of NCE
sof
—10005— .
1s00f-

£ b e g s ] Sy PRl s s g
2006000 26000 27000 28000 28000 30000 31000 32000

2[mm)

41

current setup + 2 ft concrete shield (2x stat)

(PDGid==11) && Edeposit>0 && Edeposit<=0.1

000 Entries 85
E E 6 0 0
1500 17| 61 0
- 1 0 0
1000
500f— -
C - L T -
oF NG . . -

- =, e .~ = -
-500f— .
-1000f— . .

-15005—

[P P B P B B BN B

98000 26000 27000 28000 23000 30000 37000 . 32000
2z[mm]
(PDGid==11) && Edeposit>0.1 && Edeposit<=10

2000 Entries 829

EF 23 4 0

1500~ 458 339 2

F 3 0 0

1000
5005— -
C oy L] .
o Er M | e -
-500—
-10003—
-1500—
_2080:....1....1....1....1....1....1....
5000 26000 27000 28000 29000 30000 31000 32000
z[mm]
(PDGid==11) && Edeposit>10
000 Entries 28|
E E 2 0 0
1500 24 2 0
C 0 0 0
1000
500f—
of— "
_5002—
-1000~
-15005—
_20:...1....1....1...;1....1....1....
88000 26000 27000 28000 29000 30000 31000 32000

2[mm]

107

102

107

102

107

102

10°

(PDGid==2112) && Edeposit>0 && Edeposit<=0.1

11

32000
z[mm]

PRI IEFERT R ST AR
30000 31000 32000

z[mm]

000 Entries 175
g - 6 0 0
X500 69 95 0

E 5 0 0

1000 -

5oof—
oF- ;

soof-

-1ooof—

isoof-

PPN N B I B A B B
26000 27000 28000 29000 30000 31000
(PDGid==2112) && Edeposit>0.1 && Edeposit<=10

000 Entries 33
E - 1 0 0
1500 14 16 0

= 2 0 0
1000~

soof— " -

of- . .
C - "

_500:_
of
-15005—

_2020:...l....l....l....l..

5000 26000 27000 28000 29000
(PDGid==2112) && Edeposit>10

22000 Entries 4

E E 0 0 0

1500~ 2 2 0

= 0 0 0
1000~

5005— i}

of- .

soof
-1ooof—

-15003—

~2000056——3ad0 7063300625000

PRRTTN BETUR T S S MRS
30000 31000 32000

z[mm]

107

10°



PREX2 - comparison

current setup current setup + 2 ft concrete shield

Hits/(5000 ev) hits for det 1001| part: €| neilLinX _g-hlsf(SOO{J ev) hits for det 1001| part: n| neilLinX
[ntegral 0] x1 [Mntegral 1.118e-07 | Hits/(5000 ev) hits for det 1001]| part: e| neilLinX Hits/(5000 ev) hits for det 1001]| part: n| neilLinX
[ L F [Integral 0] x10° [Integral  1.7e-07 |
1 o { Integ = eg e
K 35k . 0.16F
i 30 L 0.14 :—
0.8 - B :
06— 20:— T 0 6-— 0.1;_ 4
- 15}_ b 0.08f
o i L 0.4F 0.06-
- 10 T i C
- - B 0.04—
0.2 5F B -
: - 1 + 1[ 0.2r 0.02F- 4
- L - |
Q)—lllllllllllllllllllllllllllllllllllllllllllllllll O:lllllllllllllllllllllllllllllllllll llllllllll —lllllllllllllllllllllllllllllIllllIllllIllllIklll O_lllll-‘:-'l-l-li-l-'l-llIIIIIIIll-l’.lllllIII+IIIIIIIIII+I-III+-kIII
001 002 003 004 005 008 007 o'nsene?g'gglme\%‘ N 001 002 003 004 005 008 007 nBene?gy [MeV] 00 001 002 003 004 005 006 007 008 0.09 0.1 0 001 002 003 004 005 006 007 008 0.09 0.1
energy [MeV) energy [MeV)
_(1;!1!5’(5000 ev) hits for det 1001| part: €| neilLinX _&-Ills’(SOO{J ev) hits for det 1001| part: n| neilLinX _ Hits/(5000 ev) hits for det 1001 part: e| neilLinX _ Hits/(5000 ev) hits for det 1001 part: n| neilLinX
3 5_ ['Integral  4.12e-06 | >_‘ [Tntegral 1.392e-05 | X [Tntegral 1.614e 06 | >:<10 [Tntegral 3.012e 06 |
C - 14F 7E
04 __+ + of- 0.1 E+ 0.7F
X + - 0.12F 0.6f +
03f 15 0.1 Jﬁ 05
- JV 0.08F- ‘~> 0.4
02f +H, 1 0.06F- 1[ Jf J( 0.3f
t ++ o050 0.04f ++++H++ 0.2F
Py & ot 1T iy g
: b 1 : : FTH T4 :
L (1] == O 0F
0||||1|||||2|||||:;||||d|||||5||||||||||+||l|||||||| -nll1||l||2|||||:;||||d|||||5|1|||6|||||7|||||8]||||9||||| "'"']""I""I""I""I""I""l""sl""l"" ""l""I""I""I""I""SI"";""SI"";'"'10
energy [MeV] energy [MeV) energy [MeV) energy [MeV)
_é-llts’(SOOO ev) hits for det 1001| part: e| neilLinX l—hts’(SOO{) ev) hits for det 1001| part: n| neilLinX Hits/(5000 ev) hits for det 1001| part: e| neilLinX & Hits/(5000 ev) hits for det 1001| part: n| neilLinX
x1 [Tntegral 3.468e 07 | 45210 [Tntegral 3.245e 06 | [ Integral 2.639e-07 | x10 [ Integral 7.363e-07 |
= e 03 C
0.4F E B
o 4k 1
0.35F a5kl 0.25F C
0.3F af 02 : 08
0.25F o 5El : 06
0.15F- 1.5E- 0.1F 0.4n
0.1E = - Z
3 1E 0.05F 021
0.05F 0.5F C r
- 5 Loy 1y . I PP P T PP I I PP I IR PP PP PP
0’l|||1|||11l||11||||||||ll||l|l|||1||||1 0'l|||1||||||||11||||||||ll||l|||||1||||1 0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 200 400 600 800 1000 1200 1400 1600 1800 2000
200 400 600 800 1000 1200 1400 lﬁcoenelrg(;(ime%l(‘i(x) 200 400 600 800 1000 1200 1400 lS(X)enelrg(yX?ME%/L](X) energy [MeV] enerqy [MeV]

42



current setup

(PDGid==11) && Edeposit>0 && Edeposit<=0.1

2000 Entries 106 | —
E E 10 0 0
"1500:— 9 86 0 !
- 1 0 0 .
t00oF- * : i
soof- : ;
of; Wk % R CEoMl e A E
_5005_ ) =~ - - 7
—1000;— . . . 10°
~1500—
”2%:)5"'I"Izl}'(;(x')'”I””l””l“'alu;oé”'
2[mm]
(PDGid==11) && Edeposit>0.1 && Edeposit<=10
2000 Entries 1225
E E 11 1 0 10
s00 - 295 914 0
o 4 0 0 ]
1000~ ]
soof- oy
= i
o % i H.
soof ]
~1oooE— 10
1500
‘2%:)6"'""2";506'"I""l“"l"'s'u;oé“s'zooo
2[mm]
(PDGid==11) && Edeposit>10
2000 Entries 22 1
E F 0 0 0
Tsoo:— 18 4 0
- 0 0 0 S
1000
sz = 10"
£ E
=
o — 10
~1000—
1s00f-
_%111111 100

2[mm)

PREX2 - comparison

(PDGid==2112) && Edeposit>0 && Edeposit<=0.1

2000 Entries 133
EE o[ o 0
R 27 103 1
- 20 0
1000
soof-
oE— :
soof
-uxx)f—
“1500f-
_%...l...2.7(;06...|....|....|...3.1(;°6...
2[mm)]
(PDGid==2112) && Edeposit>0.1 && Edeposit<=10
2000 Entries 70
E F 2 1 0
R = 16 51 0
C 0 0 0
1000~
soof-
OE— - L]
soof
~1ooof—
“1s00f-
_%‘.Il.llZ‘?(;(X‘)“.lIIIIIII.““‘S‘K;O(‘)“S‘ZOOO
2[mm]
(PDGid==2112) && Edeposit>10
2000 Entries [ ]
EE . o[ o 0
R 0 9 0
C 0 0 0
1000
soof-
oF g :
sof
-moof— R
1500
_%111111
26000
2[mm)

2000 Entries 491
E b j0.42 2 0 0
R 11 36 0 '
1 C 0 0 0
1000
b -
F T ) e T
o . . . -
107 o - s s = - "
_500:_ - .
~1oo05— . . . .
10 -'5005—
~ T T N TR T PR T R R
2008000 27000 30000 31000 32000
2[mm)
(PDGid==11) && Edeposit>0.1 && Edeposit<=10
2000 Entries 509
EE 0.26 8] o 0
Ta0of- 264| 234 0
1 - 3 0 0
1000
soof-
C -
107 °F - !
~500
1000
10 —15005—
‘ZQQQ-""I”'2'7306”'|'“'I”"l”'3'1<;oé”52mo
2[mm]
(PDGid==11) && Edeposit>10
1 2000 Entries 21
EE 0.00 0] 0] ©
00~ 21 0 0
C 0 0 0
1000
107 -
500
oF-
. -soof-
10° E
-1000—
rssof
10° _2%:)6...|...2.7(;°é...|....|....|...3.1&’6...
2[mm)]

43

current setup + 1 ft Poly shield

(PDGid==11) && Edeposit>0 && Edeposit<=0.1

(PDGid==2112) && Edeposit>0 && Edeposit<=0.1

2000 Entries 72—
E F 0.37 2] 0 0
a00 - 32 38 0
E 0 0 0
1000
soof-
of- :
soof
~1ooof—
1500~
~ T T N TR ETU T PR T N R
2008000 26000 27000 28000 30000 31000 32000
2[mm)]
(PDGid==2112) && Edeposit>0.1 && Edeposit<=10
2000 Entries 29
EE . 039 1 0l 0
Jsoof- 8 20 0
- 0 0 0
1000~
3
oE— - ' R ’ i
soof-
1000~ .
“1s00f-
_%...l...2.7(;06...1....1....1...3.1(;06...
2[mm]
(PDGid==2112) && Edeposit>10
Entries S5FH——
£ aa o 00
500~ 1 4 0
E 0 0 0
1000~
soof-
of- . .
soof
—10005—
1500
_%...l...2.7(;06...1....|....|...3.K;06...

2[mm]



current setup

Hits/(5000 ev) hits for det 1001| part: €| neilLinX
[ Integral 0]

0.8

0.6

0.4

0.2

Oolllllllllllllllllllllllllllllllllllllllllllllllll
001 002 003 004 005 006 007 008 009 0.1
energy [MeV)

é—hlsf(sooo ev) hits for det 1001| part: €| neilLinX
| Integral

4.12e-06 |

0.5

i
+|

0.4

=
+

0.3

e

0.2

ft

Ik
£, Mt T H,

||||||||||||||||||||||||||||l| ||| +||l||||||||
1 2 3 4 5 10

|G RN R R

0.1

energy [MeV)

é—hts'(sooo ev) hits for det 1001| part: €| neilLinX
[Tntegral 3.468e-07 |

0.4
0.35
0.3
0.25
0.2

0.15
0.1

AN LALN LR LALAS LR NY LRI LARANLR )(

0.05

TN SN N U N U U U U U U W W U O AN O O O O W A N
200 400 600 800 1000 1200 1400 1600 1800 2000
energy [MeV)

(=]

PREX2 - comparison

_g-msf(SOO{J ev) hits for det 1001| part: n| neilLinX

current setup + 1 ft Poly shield

Hits/(5000 ev) hits for det 1001| part: | neilLinX

x10 [integral 11180-07] [~ { Integral 0]
35F -
30F 0.8
25F C
205—: T N
15 0.4k
10F T 1 [
5=_+ 1[ 021
O:_1111;|:111111111“11111“111111.11111 l““l““ _|1111|||1111|||1111|||1111|||1111|||11111|||111||
0 001 002 003 004 005 006 007 008 00 00 .01 05 006 007 008 0.09 0.1
energy [MeV] energy [MeV)
ynsf(sooo ev) hits for det 1001| part: n| neilLinX %—Iils/(SOOO ev) hits for det 1001| part: €| neilLinX
x1 [Tntegral 1.392e 05 | x10 [Tntegral 2.083e06 |
25F X
C 0.2
2 - J{
C ).15'—Jf
1.5 C
i 2.05 H
“E g ﬁjr Hﬁ bt !
- TETTII T T o ' sty Ty
B e S e e |||l||||||||||||||I||||||||||||||l|||||||||l||||
1 2 3 4 5 [ 7 8 9
energy [MeV) energy [MeV]
l""s’(5°°° ev) hits for det 1001| part: nj neilLinX Hits/(5000 ev) hits for det 1001| part: ¢ neilLinX
4'51 [Tntegral 3.245¢-06 | x10 [Tntegral  3.3e-07 |
- 0.4 b
aft :
- 1.35F
3.5k C
- 0.3F
37 -
25H ).25F
oFE 0.2
1.5F 3.15F
i3 0.1F
0.5F ).05F
0:l|||1||||||||11||||||||ll||l|||||1||||1 C
200 400 600 800 1000 1200 1400 1600 1800 2000 0'|||||l|||||||||||||||||||||||||||||||l|

energy [MeV)

200 400 €00 800 1000 1200 1400

energy [MeV)

44

1600 1800 2000

35
30
25
20
15

10

(=]

1.4

1.2

0.8
0.6
0.4
0.2

25

1.5

0.5

;I:ls“(soo{) ev) hits for det 1001| part: n| neilLinX

[Integral 4.89e-08

Ht }

llIIllll]llllllllllllllllllllllll[llllIIIllIIIIl
001 002 003 004 005 006 007 008 0039 0.1
energy [MeV)

"'I””IHJ'I””IIHII”IIIIIIII””I‘” )(

y.ns'(sooo ev) hits for det 1001| part: n| neilLinX

['Integral 4.116e-06

P

- - -
L 1

Illlllllllllllll

=3

pav v o b Povaa v bovnn bonna banaalenns
1 2 3 4 5 [ 7 8 2 10

energy [MeV)

;iusf(sooo ev) hits for det 1001| part: n| neilLinX

[ Integral 1.661e-06

llllllllllllll]l]lllllllllx

[ NS N S AN I A A NN
200 400 600 800 1000 1200 1400 1600 1800 2000
energy [MeV)




current setup

(PDGid==11) && Edeposit>0 && Edeposit<=0.1

2000 Entries 106 | —
E E 10 0 0
"1500:— 9 86 0 !
- 1 0 0 .
tooof~ - : ]
soof- : ;
E. PR et O 2 Hio‘
of; Wk % R CEoMl e A E
_5005_ ) =~ - - 7
—1000;— . . . 10°
~1500—
”2%:)5"'I"Izl}'(;(x')'”I””l””l“'alu;oé”'
2[mm]
(PDGid==11) && Edeposit>0.1 && Edeposit<=10
2000 Entries 1225
E E 11 1 0 10
s00 - 295 914 0
o 4 0 0 ]
1000~ ]
soof- oy
= i
o % i H.
so0l- ]
~1oooE— 10
1500
‘2"9?0;6"'|'"2",'506"'I""l“"l"'a'u;oé“s'zooo
2[mm]
(PDGid==11) && Edeposit>10
2000 Entries 22 1
E F 0 0 0
Tsoo:— 18 4 0
E 0 0 0 o
1000 )
sz = 10"
£ E
=
= — 10
~1000—
1s00f-
_%111111 10°

2[mm)

PREX2 - comparison

(PDGid==2112) && Edeposit>0 && Edeposit<=0.1

2000 Entries 133
E F 0 0 0
R = 27| 103 1
E 2 0 0
1000
soof-
oF
soof
-uxx)f—
1500
_%...l...2.7(;06...|....|....|...3.1(;°6...
(PDGid==2112) && Edeposit>0.1 && Edeposit<=10
2000 Entries 70
E F 2 1 0
R = 16 51 0
C 0 0 0
1000~
soof-
oF .-
soof
~1ooof—
1500
~ o L e
2000000 26000 27000 28000 28000 30000 31000
(PDGid==2112) && Edeposit>10
2000 Entries 9
E F . 0 0 0
R 0 9 0
C 0 0 0
1000
soof-
of- :
sof
-moof— .
1500
_%111111

10°

45

current setup + 4 in Donut+ 1 ft concrete shield

(PDGid==11) && Edeposit=0 && Edeposit<=0.1

2000 Entries 481
£ F 0.38 4] 2 0
500~ 8| 33 0 1
E 1 0 0 4
e S 1
soof- i
e . - - ; ﬁio‘
o .. - ", .
—1000;— . - 10°
ssoof-
PO N I B B B B B
% 26000 27000 31000 32000
2[mm]
(PDGid==11) && Edeposit>0.1 && Edeposit<=10
Entries 536
£°F pas S 2] 0
Ts00f- 286 232 0
: 30 0 :
1000~ -1
s00f- :
o:_ v . h
_5005_ —:10'
-1ooof—
~1500f ‘
E 10°
OO N I B B B B B
2022000 26000 27000 31000 32000
2[mm]
(PDGid==11) && Edeposit>10
2000 Entries L S— 1
E E 0.25 0] o 0
Ts00f- 10 1 0
F 0] 0 0 4
1000 —
5005 —=10,
i3 =
_sooF-
o — 10
-1000
3
_%IIIIII e
26000 27000 28000 31000 32000
2[mm)

(PDGid==2112) && Edeposit>0 && Edeposit<=0.1

Entries -] ——
EF - D43 s 0T 0
500~ 23] 44 1 1
E ) 1 0 0
1o00F- i ]
500 . i
E . . : & . . ixo
o:— - | . ' 2
_soof- -
—1ooo;— . 10
1s00f-
sopan sl pigep ) e pspsilseap sty phieleg ey
2082000 26000 27000 31000 32000
2[mm)
(PDGid==2112) && Edeposit>0.1 && Edepositz=10
2000 - Entries 24 1
L 0.24 of © 0
1500 10 12 0
. 20 0
1000:— 4
5005 - — 10
of- . H
_soof-
E — 10
~tooof- i
1s00f- :
TN ST PR I ir EPWPAT [ S B i
% 26000 27000 31000 32000
2[mm)
(PDGid==2112) && Edeposit>10
2000 Entries [ E— 1
EE 1011 0] _ 0] o©
500~ 1 1 0
E 0 0 0
1ooo:— d
5005 — 10
£ _ E
500
E — 10
~1000 [~
1s00f-
_%llllll T
26000 27000 28000 29000 30000 31000 32000

2[mm)]



current setup

Hits/(5000 ev) hits for det 1001| part: | neilLinX

[Tntegral 0]
1_.
0.8
0.6
0.4
0.2F
) P I P U RN P PR P PO T
0 001 002 003 004 005 006 007 008 009 0.1
energy [MeV)
J;msf(sooo ev) hits for det 1001| part: | neilLinX
[Tntegral  4.12e-06 |
0.5

IIII
—

0.4

—

0.3

—t

0.2

f

*++++++

E L R RaRs A
——

0.1
7...1....1....1....1....|....|+ |++|+-H-
0 1 2 3 8
energy [MEV]
*l;hlsf(SOOO ev) hits for det 1001| part: e| neilLinX
x1 [Tntegral 3.468e—07 |
0.4F
0.35E
0.3f
0.25F
0.2F
0.15F
0.1f
0.05F
)| PPN EPUP PSPPI EPPUPS EUPUE IPEPUN PP PPN IS IO
200 400 60 800 1000 1200 1400 1600 1800 2000
energy [MeV)

35
30
25
20
15

=

2.5

15

0.5

PREX2 - comparison

;ins'(sooo ev) hits for det 1001| part: n| neilLinX
[Tntegral 1.118e—07 |

TTT[TTTT[TTITT TTTT |1||||||||)(
A I 1 | I |

!

001 002 003 004 005 006 007 008 009 0.1
energy [MeV)

-+
e

);lnsf(sooo ev) hits for det 1001| part: n| neilLinX
[Tntegral 1.392e-05 |

t

M NS RS FETEE FEEEl STrEl el TTE Tres R

1 2 3 4 5 ]

F

8 9 10
energy [MeV)

J;ms.f(sooo ev) hits for det 1001| part: n| neilLinX
[Tntegral 3.245e-06 |

T T [T [ [T O e vv s lllll)(

v Lo Loy Lo Lo L Lo Lo Lon o 1oy

200 400 600 800 1000 1200 1400 1600 1800 2000
energy [MeV)

46

0.8

0.6

0.4

0.2

0.2

0.15

0.1

0.05

0.3

0.25

0.2

0.15

0.1

0.05

0 0.0

current setup + 4 in Donut+ 1 ft concrete shield

Hits/(5000 ev) hits for det 1001| part: | neilLinX
[ Tntegral 0|

R FETEE FETE FEETE RTET ST ST FETTl FEETE T
002 003 004 005 006 007 008 009 0.1
energy [MeV)

*L;ms,f(sooo ev) hits for det 1001| part: | neilLinX
x1 [Tntegral 2.048e—06 |

—p—
—
_—
+l
—_—

U
HH+ fiy jﬁﬂﬁ f ! 4y

...l.“.l..“l....l....l....l..“l....l....l....

| L L L

energy [MeV]

_Hits/(5000 ev) hits for det 1001| part: | neilLinX
10 [Tntegral 2.497e-07 |

1000 1200 1400 1600 1800 2000
energy [MeV)

41;!5’(5000 ev) hits for det 1001| part: n| neilLinX
[Tntegral 6.293e—08 |

20

15

10

S LRI BLES t TL R RLELE BRI B

5 +
0 AT PP Y T PR Y P PR N P
] 001 002 003 004 005 006 007 008 009 0.1
energy [MeV)
yns'(sooo ev) hits for det 1001| part: n| neilLinX
x [Tntegral _3.73¢ 06 _
1
0.8
0.6{H
04 T
0.2F
L R TR P FOTTR PO DUTOT LOUIN DUTUT BT SO
9 1
energy [MeV)
J;htsf(sooo ev) hits for det 1001| part: n| neilLinX
[Tntegral 8.185¢ 07 _
1.4:
1.2H
1H
0.85
0.6H
0.4H
0.2:—
O:...I...I...I...I...I...l...I...I...l...
200 400 600 800 1000 1200 1400 1600 1800 2000
energy [MeV)



PREX2 - comparison

current setup + donut shield:

* 131 cminz

*20cminr (46 to 66 cm)

* DS edge ~50 cm from the edge of the hall (would require some refinement to fit in)
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current setup + 4 in Donut+ 1 ft concrete shield
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current setup + 2PipeSeptum+donut shield
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PREX 1 dump configuration
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 Dump configuration was different than what we had in the
simulation

e The beam pipe has an Aluminum aperture that is about 4in In

diameter In about the same location as the donut is now
68



GDML implementation

* Furthermore Kent
noticed that the neck
down in my
configuration didn't
match the drawing (or
reality)

* now the neck-down iIs
right after the wall
similarly to what we
have In the hall
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 Sanghwa, Dave and | went over to the hall and we made

some measurement of the space available to us with the
HRS parked in the 12.5 deg position

* | Implemented 3 simple 1 foot thick shielding blocks in the
simulation (ran for both concrete and Polyethylene)
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Hall Configuration

10 cm thick Steel wall (in
green) is not present in
our simulation

a thanks to Sanghwa



Hall Configuration

\

than_kst'o éé’ngh a

10 cm thick Steel wall (in green) is not present in our
simulation

e moreover, the hrs “electronics box” we have now doesn't
cover the whole area where electronics exist and may be
too forward

/2



Hall Configuration

thanks to Sanghwa



PREX2 - HRS rad damage
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summary histogram per electron on target| neilLogX
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* Best configuration seems
to be the PREX1 beam
pipe, followed closely by
the current pipe with
shielding
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Blue: current setup + concrete Shield
Magenta: current setup + Poly Shield

CREX - HRS rad damage
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 For CREX having a large
aperture can provide
significant improvement
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Plots with electrons plus gammas
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PREX2 - current dump

electrons+photons
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current setup
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