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o Detector configuration: Bryce Canyon

o Particle Generation Details

• Fixed kinematic settings: 𝜙, 𝜃, 𝑝

• Shoot 𝜋!

• Repeat many times

• Spread in distributions give parameter resolutions

• No angular smearing applied
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𝜃"#$ Dependence

April 18th , 2023

|𝜼| Peak Separation 
[mrad]

1.50 0.15

1.25 0.23

1.00 0.34

0.50 -- 0.00 0.1

Peak separation at various 𝜃settings for fixed 𝑝 =
5.5 !"#

$
, 𝜙 = 30%

𝒑
𝑮𝒆𝑽
𝒄

Peak Separation [mrad]

0.4-0.5 Low stats

3-18 ~0.15

Peak separation at various 𝜃settings for fixed 𝜂 =
1.50, 𝜙 = 30%

𝒑
𝑮𝒆𝑽
𝒄

Peak Separation [mrad]

0.4-0.5 ~0.80

1-3 ~0.1

5-12 ~0.03

Peak separation at various 𝜃settings for fixed 𝜂 =
0.10, 𝜙 = 30%

o Peak-to-peak separation within a kinematic setting were constant.

o Some 𝜂 dependence between forward/backward, central, and the 

transition regions

o Some momentum dependence between low, mid, and high 

momentum. More so in the central region.

*see next slide
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𝜃"#$ Dependence

April 18th , 2023

𝑝 = 5.5 𝐺𝑒𝑉/𝑐

Δ𝜃 = 0.1
Δ𝜃 = 0.1

Δ𝜃 = 0.03

o Finer binning shows additional structure.
o Δ𝜃 = 𝑚𝑟𝑎𝑑

Same, different bin widths
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𝜃"#$ 𝜂 Dependence: My Sim (𝜙 = 30=, 𝑝 = 5.5 𝐺𝑒𝑉/𝑐 𝜃 = 𝑓𝑖𝑥𝑒𝑑)

April 18th , 2023

𝜂 = −1.5 𝜂 = −1.25 𝜂 = −1.00

𝜂 = −0.5 𝜂 = −0.25 𝜂 = −0.10

𝜂 = 0.10 𝜂 = 0.25 𝜂 = 0.5

𝜂 = 1.00 𝜂 = 1.25 𝜂 = 1.50



hth_0_0
Entries  153
Mean     0.44
Std Dev    0.0005601
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hth_0_0

Entries  153
Mean     0.44
Std Dev    0.0005601

: 1.50h: 30.0, f: 25.2, q, p: 0.40 GeV/c, qRec 
hth_0_1

Entries  61
Mean   0.4403
Std Dev    0.0005918
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hth_0_1

Entries  61
Mean   0.4403
Std Dev    0.0005918

: 1.50h: 30.0, f: 25.2, q, p: 0.50 GeV/c, qRec 
hth_0_2

Entries  49731
Mean     0.44
Std Dev    0.000539
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hth_0_2

Entries  49731
Mean     0.44
Std Dev    0.000539

: 1.50h: 30.0, f: 25.2, q, p: 1.00 GeV/c, qRec 

hth_0_3
Entries  49849
Mean   0.4399
Std Dev    0.0004447

0.439 0.4392 0.4394 0.4396 0.4398 0.44 0.4402 0.4404 0.4406 0.4408 0.4410
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200 hth_0_3
Entries  49849
Mean   0.4399
Std Dev    0.0004447

: 1.50h: 30.0, f: 25.2, q, p: 2.00 GeV/c, qRec 
hth_0_4

Entries  49873
Mean   0.4398
Std Dev    0.000367
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Entries  49873
Mean   0.4398
Std Dev    0.000367

: 1.50h: 30.0, f: 25.2, q, p: 3.00 GeV/c, qRec 
hth_0_5

Entries  49921
Mean   0.4398
Std Dev    0.0002425
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Entries  49921
Mean   0.4398
Std Dev    0.0002425

: 1.50h: 30.0, f: 25.2, q, p: 5.00 GeV/c, qRec 

hth_0_6
Entries  49941
Mean   0.4398
Std Dev    0.0002147
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Entries  49941
Mean   0.4398
Std Dev    0.0002147

: 1.50h: 30.0, f: 25.2, q, p: 6.00 GeV/c, qRec 
hth_0_7

Entries  49933
Mean   0.4398
Std Dev    0.0001696
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hth_0_7

Entries  49933
Mean   0.4398
Std Dev    0.0001696

: 1.50h: 30.0, f: 25.2, q, p: 8.00 GeV/c, qRec 
hth_0_8

Entries  49965
Mean   0.4398
Std Dev    0.0001403
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hth_0_8

Entries  49965
Mean   0.4398
Std Dev    0.0001403

: 1.50h: 30.0, f: 25.2, q, p: 10.00 GeV/c, qRec 

hth_0_9
Entries  49982
Mean   0.4398
Std Dev    0.0001168
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Entries  49982
Mean   0.4398
Std Dev    0.0001168

: 1.50h: 30.0, f: 25.2, q, p: 12.00 GeV/c, qRec 
hth_0_10

Entries  49991
Mean   0.4398
Std Dev   05- 9.948e
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Entries  49991
Mean   0.4398
Std Dev   05- 9.948e

: 1.50h: 30.0, f: 25.2, q, p: 15.00 GeV/c, qRec 
hth_0_11

Entries  49985
Mean   0.4398
Std Dev   05- 8.997e

0.439 0.4392 0.4394 0.4396 0.4398 0.44 0.4402 0.4404 0.4406 0.4408 0.4410
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Entries  49985
Mean   0.4398
Std Dev   05- 8.997e

: 1.50h: 30.0, f: 25.2, q, p: 18.00 GeV/c, qRec 
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𝜃"#$ 𝑝 Dependence: My Sim (𝜙 = 30=, 𝜂 = 1.50, 𝜃 = 25.2)

April 18th , 2023



hth_0_0
Entries  49854
Mean    1.471
Std Dev    0.0001149
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hth_0_0
Entries  49854
Mean    1.471
Std Dev    0.0001149

: 0.10h: 30.0, f: 84.3, q, p: 0.40 GeV/c, qRec 
hth_0_1

Entries  49900
Mean    1.471
Std Dev    0.0001273

1.471 1.47105 1.4711 1.47115 1.4712 1.47125 1.4713 1.47135 1.4714 1.47145 1.47150

20

40

60

80

100

120

140

160 hth_0_1
Entries  49900
Mean    1.471
Std Dev    0.0001273

: 0.10h: 30.0, f: 84.3, q, p: 0.50 GeV/c, qRec 
hth_0_2

Entries  49907
Mean    1.471
Std Dev    0.0001375

1.471 1.47105 1.4711 1.47115 1.4712 1.47125 1.4713 1.47135 1.4714 1.47145 1.47150
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hth_0_2

Entries  49907
Mean    1.471
Std Dev    0.0001375

: 0.10h: 30.0, f: 84.3, q, p: 1.00 GeV/c, qRec 

hth_0_3
Entries  49949
Mean    1.471
Std Dev    0.0001457

1.471 1.47105 1.4711 1.47115 1.4712 1.47125 1.4713 1.47135 1.4714 1.47145 1.47150

50

100

150

200

250 hth_0_3
Entries  49949
Mean    1.471
Std Dev    0.0001457

: 0.10h: 30.0, f: 84.3, q, p: 2.00 GeV/c, qRec 
hth_0_4

Entries  49975
Mean    1.471
Std Dev    0.0001304
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hth_0_4
Entries  49975
Mean    1.471
Std Dev    0.0001304

: 0.10h: 30.0, f: 84.3, q, p: 3.00 GeV/c, qRec 
hth_0_5

Entries  49976
Mean    1.471
Std Dev    0.0001149

1.471 1.47105 1.4711 1.47115 1.4712 1.47125 1.4713 1.47135 1.4714 1.47145 1.47150
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Entries  49976
Mean    1.471
Std Dev    0.0001149

: 0.10h: 30.0, f: 84.3, q, p: 5.00 GeV/c, qRec 

hth_0_6
Entries  49987
Mean    1.471
Std Dev    0.0001069
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Entries  49987
Mean    1.471
Std Dev    0.0001069

: 0.10h: 30.0, f: 84.3, q, p: 6.00 GeV/c, qRec 
hth_0_7

Entries  49995
Mean    1.471
Std Dev   05- 9.026e
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Entries  49995
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Std Dev   05- 9.026e

: 0.10h: 30.0, f: 84.3, q, p: 8.00 GeV/c, qRec 
hth_0_8

Entries  49994
Mean    1.471
Std Dev   05- 7.748e
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Entries  49994
Mean    1.471
Std Dev   05- 7.748e

: 0.10h: 30.0, f: 84.3, q, p: 10.00 GeV/c, qRec 

hth_0_9
Entries  49995
Mean    1.471
Std Dev   05- 6.749e
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Entries  49995
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Std Dev   05- 6.749e

: 0.10h: 30.0, f: 84.3, q, p: 12.00 GeV/c, qRec 
hth_0_10

Entries  49999
Mean    1.471
Std Dev   05- 5.666e
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Entries  49999
Mean    1.471
Std Dev   05- 5.666e

: 0.10h: 30.0, f: 84.3, q, p: 15.00 GeV/c, qRec 
hth_0_11

Entries  49997
Mean    1.471
Std Dev   05- 4.821e
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Entries  49997
Mean    1.471
Std Dev   05- 4.821e

: 0.10h: 30.0, f: 84.3, q, p: 18.00 GeV/c, qRec 
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𝜃"#$ 𝑝 Dependence: My Sim (𝜙 = 30=, 𝜂 = 0.1, 𝜃 = 84.3)

April 18th , 2023
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: 0.10h: 30.0, f: 84.3, q, p: 0.40 GeV/c, qRec 
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: 0.10h: 30.0, f: 84.3, q, p: 0.50 GeV/c, qRec 
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Std Dev    0.0006739
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: 0.10h: 30.0, f: 84.3, q, p: 1.00 GeV/c, qRec 
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: 0.10h: 30.0, f: 84.3, q, p: 2.00 GeV/c, qRec 
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: 0.10h: 30.0, f: 84.3, q, p: 3.00 GeV/c, qRec 
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: 0.10h: 30.0, f: 84.3, q, p: 5.00 GeV/c, qRec 
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: 0.10h: 30.0, f: 84.3, q, p: 6.00 GeV/c, qRec 
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: 0.10h: 30.0, f: 84.3, q, p: 8.00 GeV/c, qRec 
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: 0.10h: 30.0, f: 84.3, q, p: 10.00 GeV/c, qRec 
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: 0.10h: 30.0, f: 84.3, q, p: 12.00 GeV/c, qRec 
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: 0.10h: 30.0, f: 84.3, q, p: 15.00 GeV/c, qRec 
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: 0.10h: 30.0, f: 84.3, q, p: 18.00 GeV/c, qRec 
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𝜃"#$ 𝑝 Dependence (Adjust Range): My Sim (𝜙 = 30=, 𝜂 = 0.1, 𝜃 = 84.3)

April 18th , 2023


