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Major Changes to FastSim (V0.2.5):

-New voxel system for track navigation (many bugs
fixed)

-Fixes and modifications to the Dch geometries
-Added Parent Track ID 1nfo to PacQA ntuples (see
PacQA/trunk/src/PacSimTrackTest.cc)

-Added and tested a preliminary FastSim beamshield
(test results to follow below)

-Looking to improve capabilities of EDML parser to
enable easier geometry creation in future




Important Notes:

-All stimulations run with Bhwide Monte Carlo
generator

-30k Monte Carlo events for unshielded results (angles
between 5° and 173°), 60k Monte Carlo events for
shielded results (angles between 2° and 178°)

-Higher statistics now needed, especially for
shielded results

-Wire radil may need to be re-evaluated to match
new developments




Direct Comparisons of Results:

| Occupancy Rate per Dch Wire Layer |
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Dlrect Comparisons of Results:

\ Flux Rate per Dch Wire Layer
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Direct Comparisons of Results:

| Occupancy Rate per Individual Dch Wire |
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Baseline Geometry: Occupancy Rates

| Occupancy Rate per Dch Wire Layer (baseline) |
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Baseline Geometry SimHit Checks

| SimHits in Radial-z Plane (baseline) |
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Baseline Geometry

| Occupancy Rate per Dch Wire Layer (baseline_shielded) |
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Baseline Geometry (shielded): StmHit Checks

| SimHits in Radial-z Plane (baseline_shielded) | | Number of Dch Track Hits vs. 6 (baseline_shielded) |
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Longbwd Geometry Occupancy Rates

| Occupancy Rate per Dch Wire Layer (longbwd)
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Longbwd Geometry SimHit Checks

| SimHits in Radial-z Plane (longbwd) | Number of Dch Track Hits vs. 0 (Iongbwd)
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Longbwd Geometry

| Qccupancy Rate per Dch Wire Layer (longbwd_shielded) ‘
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Longbwd (shielded) Geometry: StmHit Checks

| SimHits in Radial-z Plane (longbwd_shielded) | | Number of Dch Track Hits vs. 6 (longbwd_shielded) |
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Longfwd Geometry Occupancy Rates

| Occupancy Rate per Dch Wire Layer (longfwd) |

450
400
350
300
250
200

150

Occupancy Rate (kHz)

100

3L P AL B I N A Y [ S e B O N T [ == e e e e e e e e

B =-cscev

Bl o-15cev < E <150V
B i scev <E<acev
Il ccev<c<ascev

rm—

| | 45Gev<E<55GeV

[ ssGev<E <6508V
- 6.5Gev<E

0 5 10 15 20 25

Wire Layer

| Flux Rate per Dch Wire Layer (longfwd) |

Flux Rate (cm ?s™)

B =-cscev

I o156ev < E < 1.50ev
B 1scev<E<acev
Il ¢cev<E<sascev

—

|| 45Gev<E<55Gav

[ s.scev<E <oscev
B sscev<e

0 5 10 15 20 25
Wire Layer

30 35

Rate of Particles Entering and Exiting Dch vs. z (longfwd) |

5 _ S Entries through inner cylinder [
i E.‘" —— Exits through inner cylinder i
4 I~ F u Entries through outer cylinder |]
= ] Exits through outer cylinder M
N - ! : -
E = ! -
— s 3 E-
& 3 = i -
= .
1] = ! -
x L i |
o L : -
] |
= 2— | ]
-— 3 —
[1+]
m =5 s
1 == —]
L e -
B 1 I I 1 |J| ) apii 1 L Gl oo | - B, Ky o '--_l L._l__L._,J'_i__,J.._I_. J'|.I—‘,--.Jv,.._|J'l.|--.!E | | I |_
-950 -100 -50 0 50 100 150 200

Z (cm)

| Occupancy Rate per Individual Dch Wire (longfwd) |

=k Tk | T 17T | UL | T 1 T 71 | UL | --- S s e S e e s gy
E <0.15GeV i
0.0025 Bl o-15cev <E <1508y 1
B i 5cev <k <dcev i
— Il cev<E<ascev i
k 0.002 H
% || 4scev<E<535Gev H
E [ s5Gev<E <6508V ]
E 0.0015 B sscev<e ]
§, i
=3 0001 —
r] i
u —
e 7
0.0005 —
1]
0 5 10 15 20 25 30 35 40

Wire Layer




Longfwd Geometry SimHit Checks

| SimHits in Radial-z Plane (longfwd) | Number of Dch Track Hits vs. 6 (longfwd) |
250 _I T | T T T T | T T T T | T T T T | T T T T | T T T T T T T T T T T T N 100 : T T T | T T T | T T T | T T T | T :
B ) = 90 - Primary Bhabhas H
200 — == 80— i
- — w = Sncondaries (anghs s fram original pamnt) H
i i T 70 H
B _ = = =
E 150— — g 60— —
S B ] e - 3
- . — - 5 50 =
i _ ; =] £ =
= § : = e = 7]
e 100 — . ; i = O 40— 3 =3
ST _ sl | § F - =
- ———— | g 30— —]
L - = = =
50 — — 20— =
N _ 10— —
D _I I | PSR e e | g S - |_!_'— 'T' A_I_l faspe sy 4---4---|—-|---|---| El | N u - 5; | | JLl] | Jwsfuddl) | I | Ll fF | hifl i | [y M) | Lro i o | e

=300 =200 =100 ] 100 200 300 400 0 20 40 60 80 100 120 140 160 180
z (cm) a(°)

| Predicted Occupancy Rate per Wire Layer | | Number of Dch Track Hits vs. 6 (longfwd) |
— : T T T T I T T I | | T T T T | T T DAL | s T T T — L —= T T— T — T ] 100 : T T T | T T T | T T T | T T T | T :
N — H I u
E 450 = Geometrical approximation H gp — Geometrical approximation o
@ - i = H
+ 400 - u 80— H
o = Simulation § " = Simulation H
350 H 2 70 H
2 = u o = h
2 300 - = 5 = =
3 = = @ 60— —
8 F = = = 3
O 250 - = S 50— =
= . o = =
200 = S 40 —
= 3 @ = =
150 — — ‘E 30— =
=5 = 3 £ =
100 F = “ 20 —
50 - 10 . . =
u - | I IR L [ | i i | T T | L L I T I | L | (I I e D - | rﬁ' :I' | | {177 | L4 4 | L1 | [ | L | I ) | | I T (| e

0 5 10 15 20 25 30 35 40 0 20 40 60 a0 100 120 140 160 180

Wire layer 6(°)




Longfwd Geometry (shielded): Occupancy Rates

Occupancy Rate per Dch Wire Layer (longfwd_shielded) |
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Longtwd (shielded) Geometry: SimHit Checks
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Longbwdiwd Geometry: Occupancy Rates
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Longbwdiwd Geometry: SitmHit Checks

| SimHits in Radial-z Plane (longbwd) |

250 _I T | T T T T | T T T T | T T T T | T T T T | T T T T T T T T T T T T ]
200 — =
- I i
= I =
E 150 ._!i‘ i —
L - ; ;?‘ B
= - A _
3 - i -
E — i : —
€ 100 HHHHHHM anaitll]
N | e | | |||| H 5
50— —
D _I 1 | | Y S 4 l =k i L - l_!_'— '@' '_I_l i S J—-L- I D S e | ----L---l P P | 1 B

=300 -200 =100 0 100 200 300 400

z (cm)

| Predicted Occupancy Rate per Wire Layer |

',:; B il
E - Geometrical approximation H
£ 500 i
[l N L
14 B Simulation L
a = L
54001 =
o N |
=]
o = =
¥} = =
© 300 —
200 H -
100 —
D B 1 1 1 | 1 1 11 | 1 1 1 1 | 1 1 154 I ] 11 1 | 1 1 1 1 | 1 ik 1 I 1 1 1 1 | B
0 5 10 15 20 25 30 35 40

Wire layer

| Number of Dch Track Hits vs. 6 (longbwd) |
100 T T T | T T T | T T T | T T T | T

Primary Hfabhas

90

———  tacondaries {angl | fram original parnt)

70

60

50

40

30

Number of Dch Track Hits

20

10

20 40 60 80 100 120 140 160
()

| Number of Dch Track Hits vs. 6 (longbwd) |
100 T T T | T T T | T T T | T T T | T

=]
oy

o
-
=]

0

Geometrical approximation

90

80

Simulation

70

60

50

40

30

Number of Dch Track Hits

20

10

e || At | 1y .-| Looogow b i Lo g el s | |. .|“ |r?5n 1
20 40 60 80 100 120 140 160 180
(%)

=]
(=]




Longbwdfwd Geometry (shielded): Occupancy Rates
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Longbwdiwd Geometry (shielded): SimHit Checks
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Shortfwd Geometry Occupancy Rates

| Occupancy Rate per Dch Wire Layer (shortfwd) |
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Shortfwd Geometry StmHit Checks

| SimHits in Radial-z Plane (shortfwd) | Number of Dch Track Hits vs. 6 (shortfwd) |
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Shortfwd Geometry (shielded): Occupancy Rates

Occupancy Rate per Dch Wire Layer (shortfwd_shielded) |

Occupancy Rate (kHz)

160

140

120

== L L I Y L ) I S |

0 5 10 15 20 25

Wire Layer

o

Bl o-15cev < E <150V
B i scev <E<acev
- 4Gev = E < 4.5GaV
4.5Gev = E <5.5GaV
[ ss6ev <E <6508V

. -6.EGQU5E

30 35

Flux Rate per Dch Wire Layer (shortfwd_shielded) |

Flux Rate (cm ?s-)

1.5

40

Moy

B o15cev < E<1.50ev
B i scev<E<acev
Il <cev<E<ss6ev
4.5Gev < E <5.5GeY
[ ssGev<E<65Gev
B sscev<e

0 5 10 15 20 25
Wire Layer

30 35

40

| Rate of Particles Entering and Exiting Dch vs. z {shortfwd_shielded) |

N
[

-
(4]

Particle Rate (kHz)

0.5

-950

[+

-100

n
"

-50

—— Exits through inner cylinder

Entries through outer cylinder

Exits through outer cylinder

ity
' Vs

b i ; :
I |:J|-Er|mli|:i:|d1“’]l1| ||":| |-11I'“.'{hnli|1'|| AN L -:rhn:-_:: ii'ljunnl 1 Ihu T A

0 50
Z (cm)

100 150 200

| Occupancy Rate per Individual Dch Wire (shortfwd_shielded) |

0.0012

e
-

Occupancy Rate ( us™)
= s
2 2
B &

0.0002

10

| ERREe

Bl o-15cev <E <1508y
B i 5cev <k <dcev
Il cev<E<ascev
4.5Gev < E <5.5GaV
[ s5Gev<E <6508V
B sscev<e

15 20 25 30 a5 40
Wire Layer




Shortfwd Geometry (shielded): StimHit Checks
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Weddingcake Geometry Occupancy Rates

| Occupancy Rate per Dch Wire Layer (weddingcake) |
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Weddingcake Geometry: StmHit Checks
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Weddingcake Geometry (shielded): Occupancy Rates
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Weddingcake Geometry (shielded): SimHit
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SimHits in Radial-z Plane (weddingcake_shielded) ‘ Number of Dch Track Hits vs. 8 (weddingcake_shielded) ‘
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Spherical Geometry Occupancy Rates

| Occupancy Rate per Dch Wire Layer (spherical) |

Rate of Particles Entering and Exiting Dch vs, z (spherical) ‘
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Spherical Geometry SimHit Checks

| SimHits in Radial-z Plane (spherical) | Number of Dch Track Hits vs. 6 (spherical) |
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Spherical Geometry (shielded): Occupancy Rates

Occupancy Rate per Dch Wire Layer (spherical_shielded) ‘ ‘ Rate of Particles Entering and Exiting Dch vs. z (spherical_shiclded) ‘
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Spherical Geometry (shielded): SimHit Checks

| SimHits in Radial-z Plane (spherical_shielded) ‘ ‘ Number of Dch Track Hits vs. 8 (spherical_shielded) ‘
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Convex Geometry: Occupancy Rates

| Occupancy Rate per Dch Wire Layer (convex) |

‘ Rate of Particles Entering and Exiting Dch vs. z (convex) ‘
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Convex Geometry:

| SimHits in Radial-z Plane (convex) |

SimHit Checks

| Number of Dch Track Hits vs. 8 (convex) |
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Convex Geometry (shielded): Occupancy Rates
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Convex Geometry (shielded): SimHit Checks

| SimHits in Radial-z Plane (convex_shielded) | | Number of Dch Track Hits vs. 8 {convex_shielded) |
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