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Modeling

Tie Rods are modeled as G4
tubes extending from end to
end.

Material is Brass

My original spreadsheet
shown

“‘Regions” in my table were
just based on original
filenames from Cip gave me.

In-plane and out-of-plane just
let me know orientation.

I'll attach these at the end just
for reference.

Dimensions (mm) Position (mm) Rotation (deg.)_
"REGION' R Lz X Y 4 X Y
P1 26 255 434 -434 944 90 0
26 255 -434 -434 944 90 0
26 255 179 -459 944 0 90
26 255 0 -434 816 0 0
P2 2 22 204 -102 173 803 0 90
In plane 22 204 -173 -102 803 30 0
22 204 173 -102 803 30 0
P2 1 22 204 0 -173 905 0 0
out plane 22 204 -189 0 905 0 0
22 204 189 0 905 0 0
P4 22 204 -444 -444 3111 30 0
22 204 444 -444 3111 30 0
22 204 -102 -444 3111 0 90
P5 34 255 271 -135 3264 90 0
in plane 34 255 -271 -135 3264 30 0
34 255 -135 271 3264 0 90
P5 34 255 288 0 3417 0 0
outplane| 34 255 -288 0 3417 0 0
34 255 0 -271 3417 0 0
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Geometry — Visualized via primary hit distribution.
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Primary Hits

Concentrated on Tie Rods
that hold up Collimator 2 (|
think that’s what we’re
calling it).

Hits are confined largely to
four of the rods.

log10(hit.e):hit.z

log10(hit.e)

IIII‘\H\‘IIIIlIIIIII\\I‘HII}IIII'IIII‘II\

o b vy by vy 1y I

1000 1500 2000 2500 3000

&2
o

Majority of hits
are here...
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Notes on Field Weighting

H Dimensions (mm) Position (mm) Rotation (deg) Position (inches) Dimensions (in) radius
Fleld eXtendS from "REGION' R Lz X Y z X Y X Y z R V4 r

H =Pr =T =20~ T 5™ |=4MA |42 T ML ™ v—(—O0o T "I — T/~ — 37 — =1~ = =10— = Vi3

900mm to 3100mm In Z’ [N s, | SR . 1. Yy (S L-7, Qi gy |7, g G-, , Wiy Wy - ) [Py - S g, | SN y RNy - Sy, NS | MRSy |

1 . | 26 255 | 179 -459 944 0 90 7 -18 37 1 10 492

and 0 to “2meterinr T O O X O T e e R e T

T =200 T =10 T T3 |=80 ™ =0 T ™m0 =3 = =6% = 53 = 37/~ = T = =207

£2unll2uilabeangaebandamap_directory/V2U.1la.50cm.parallel. txt INeplane = 22 m=| =204 =b =i73= g ddem | 308 =] =GB mm ) = o eS = = ol = DB = BB = G = =203
0.000 0.500

- — | 8 =[—20¢ 4 w73 L s00—[—988 o —90= + 0= |- 68 = — 4 — D1 — G87T— — & — —202
T - 200 o= + =173 505 o= =+ —0— |- -0 -633 35:5 .87 5 173
2 204 122 L o 205 [ =¥ 0 25.5 0.87 ) 129
22 204 189- L —0 o05 0= - —0— - %4 o 355 — 087 e 129
=g ==z = —am T = I —gr % —0— I T4 A= =T = TST — T — =6y
0 0 1.0872293e-17 - =20 ] e L i 31| =90 ] 0= b 94 = 122 B8 = B = =AY
I VP LIy E BE B 1- VP SR WP P Y | — — - —=0— |— 264 —| —168 = = |- 3im| = 6= o —00= |- == —Fhdm— =3 — SEF= — b — — 455
7.3277972e-18  2.3309704e-09  7.7719326¢ NIk miier il b =T e Yo e E ol - i A Tl e U v el V-l el T
1.8190744e-19 3.4937824e-09 3.6280711e implame p= =9 m— =055 = m—)Fd = =335 e 356 | =G == e (G0 =5 3T i) = GG = 3 = 2GS
— = [ = [=255 = =135 + 7= [=3964=| = 6= = =00= [~ 59125 =40625= =426~ = 43T= — &8 — = 363
obaXterm by subscribing to the professional edition here: https://mobaxterm.mobatek.net -, TSy~ TrT ;I T""!"rogs—ur™mmyrT|TSS ™ T0™ ™7
oweplenal 34— |— 256 = —288 & —0=— [=347=| = 0= & —0= | H.3I= — & — =4 — 35— — 30 — — 288
- = = [=255 = = 0= 4 =57 = wi7=| = = o == |- =8 = =025 =i = E35= = 48 = =2

outplane]

= | crossed out everything beyond the z-bounds of the map in blue (I did one on the edge of z in as
these are likely very very small)>

= | crossed out anything greater than the maps rmax in magenta.

= Remaining is a single element in

Weighting doesn’t do much of anything here. In the secondary sim no charges came from although
two photons did.



9095 — US Torus Tie Rods

Collar 2 Barite Wall I-beam Supports

Material X.r Spin Polarization (P_f) Frac e- on Target Frac of events Per Moller
Mild Steel 2000 1E-02 1E-11 1E-07
Stainless Steel (Worst) 1 1E-05 1E-08 1E-04
Stainless Steel (Ideal) 0.01 1E-07 1E-06 1E-02
Aluminum 0.0001 1E-09 1E-04 1E+00
Inconel 625 0.001 1E-08 1E-05 1E-01
Brass/Bronze (Worst) 0.001 1E-08 1E-05 1E-01

hit.y:hit.x:hit.z

Simulation Date: 5/30/2023 10 Billion Primaries — 1 Million Hits
Detector # 9095 3
| US Torus Tie Rods -- Unweighted By BField " - . r - :l
2] | = r
= = 400 | — R
|Tota| Prims 10,000,000,000 ﬂ Total Secondaries S,OO0,000I (per sens det) 4 | \ r ~N
“‘l".c"m;\ e l
Primary Counts Primary Fractional “Noo o | - w
000 ™ - 0o M
Primaries O 0&1 Primaries O 0&1 "1’17'}’ 1000 ﬂ";)( 2000 =%
00 500 o
9095 1019643 9095 1.02E-04
(9928 MainDet) Secondary Counts - 0&1 (9928 MainDet) Secondary Fractional - 0&1 (9928 MainDet) Total Fractional - 0&1
Secondaries Electrons Gammas Secondaries Electrons Gammas Secondaries Electrons Gammas
9095 13 502 9095 2.60E-06 1.00E-04 9095 2.65E-10 1.02E-08
(9911 PMT Region) Secondary Counts - 0&1 (9911 PMT Region) Secondary Fractional - 0&1 (9911 PMT Region) Total Fractional - 0&1
Secondaries Electrons Gammas Secondaries Electrons Gammas Secondaries Electrons Gammas
9095 28 107 9095 5.60E-06 2.14E-05 9095 5.71E-10 2.18E-09

Probably should have run more secondaries...




Material Xr Spin Polarization (P_f) Frac e- on Target Frac of events Per Moller
Mild Steel 2000 1E-02 1E-11 1E-07
Stainless Steel (Worst) 1 1E-05 1E-08 1E-04
. Stainless Steel (Ideal) 0.01 1E-07 1E-06 1E-02
9095 — US Torus Tie Rods [ —aie——i o=
Inconel 625 0.001 1E-08 1E-05 1E-01
Brass/Bronze (Worst) 0.001 1E-08 E-OS 1_E-01
Collar 2 Barite Wall I-beam Supports hityhichit2
Simalanen ates_Sci0/2008 Secondary were 5 million events
Detector # 9095 »
z.n:‘f \ N,
| US Torus Tie Rods -- Unweighted By BField " - =3 r - :l
|-
|Tota| Prims 10,000,000,000 u Total Secondarie 5,000,000 ]per sens det) - | 7 ’r " N
s
e, |
Primary Counts Primary Fractional NRoo g | _x‘-q;‘:“};,
Primaries 0 0&1 Primaries 0 0&1 %’i‘,:, 100 2000 20
Yoo 500 1000
9095 1019643 9095 1.02E-04
(9928 MainDet) Secondary Counts - 0&1 (9928 MainDet) Secondary Fractional - 0&1 (9928 MainDet) Total Fractional - 0&1
Secondaries Electrons Gammas Secondaries Electrons Gammas Secondaries Electrons Gammas
9095 13 502 9095 2.60E-06 1.00E-04 9095 2.65E-10 1.02E-08
(9911 PMT Region) Secondary Counts - 0&1 (9911 PMT Region) Secondary Fractional - 0&1 (9911 PMT Region) Total Fractional - 0&1
Secondaries Electrons Gammas Secondaries Electrons Gammas Secondaries Electrons Gammas
9095 28 107 9095 5.60E-06 2.14E-05 9095 5.71E-10 2.18E-09

Probably should have run more secondaries...




Material Xr Spin Polarization (P_f) Frac e- on Target Frac of events Per Moller
Mild Steel 2000 1E-02 1E-11 1E-07
Stainless Steel (Worst) 1 1E-05 1E-08 1E-04
. Stainless Steel (Ideal) 0.01 1E-07 1E-06 1E-02
9095 — US Torus Tie Rods [ —e——ie— &
Inconel 625 0.001 1E-08 1E-05 1E-01
Brass/Bronze (Worst) 0.001 1E-08 E-OS 1_E-01
Collar 2 Barite Wall I-beam Supports hityhichit2
Simalanen ates_Sci0/2008 3-4 Orders of Magnitude below limits
Detector # 9095 »
2o \
| US Torus Tie Rods -- Unweighted By BField " - =3 r - :l
|-
|Tota| Prims 10,000,000,000 ﬂ Total Secondaries 5,000,000| ]per sens det) 0"-. | ; ’r " S
s
e, |
Primary Counts Primary Fractional NRoo g | _x;-‘;‘:“}.',
Primaries 0 0&1 Primaries 0 0&1 %’i‘,:, 100 2000 20
Yoo 500 1000
9095 1019643 9095 1.02E-04

(9928 MainDet) Secondary Counts - 0&1

(9928 MainDet) Secondary Fractional - 0&1

(9928 MainDet) Total Fractional - 0&1

Secondaries Secondaries Secondaries Electrons Gammas
9095 9095 2.60E-06 1.00E-04 9095 2.65E-10 1.02E-08
(9911 PMT Region) Secondary Counts - 0&1 (9911 PMT Region) Secondary Fractional - 0&1 (9911 PMT Region) Total Fractional - 0&1
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Detector Hits

Detector '28' | Charge Secondary Sim Hits Energy Distribution
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Detector '28' | Gammas Secondary Sim Hits Energy Distribution
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PMT Region Hits

PMT Region | Charge Secondary Sim hit.e Distribution
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PMT Region | Gammas Secondary Sim hit.e Distribution
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part.vy:part.vx:part.vz {abs(hit.pid)!=2112}

Particle event
vertices from
secondary events

These are the generated
particles and not the hit
vertices.

Seems that the hot spot from
the primary is the region where
most secondary hits come
from... this is unsurprising.

Why is that spot bad???




Material X_r Spin Polarization (P_f) Frac e- on Target Frac of events Per Moller
Mild Steel 2000 1E-02 1E-11 1E-07
Stainless Steel (Worst) 1 1E-05 1E-08 1E-04
Stainless Steel (Ideal) 0.01 1E-07 1E-06 1E-02
Aluminum 0.0001 1E-09 1E-04 1E+00
Incongl 625 0.001 1E-08 1E-05 1E-01
ﬂsslBronze (Worst) 0.001 1E-08 E—OS 1E-01
ity hitxhit2 Assumption:
3 5O e Outside the field map used for simulation we still
N\ b N> . .
o] - r encounter possible fields of say 50-100 gauss
- r_.r 1L 1-r
ol | "1 N The computed ferrous backgrounds of 10°'° per e.o.t. would be
%;Qm l | weighted and give a 10®’ish per e.o.t
sm e W0
o The tolerable magnetic susceptibility for the background rate is
X ~1
(9928 MainDet) Total Fractional - 0&1 r
Secondaries Electrons Gammas
9095 2 65E-10 1.02E-08 For worst-case brass/bronze X ~ 0.001
{2911 Bp)) Hegion) otal Fractional - 0% We’re safe under very-conservative estimates by around
Secondaries Electrons Gammas . . . .
e E e = i{a=ra three orders of magnitude considering the worst possible

case of 100G fields beyond the map and worst magnetic
quality brass.



Original images from
Ciprian



Original images with measurements




Original images with measurements




Original images with measurements




Original images with measurements




Original images with measurements




Original images with measurements




