Fit RMS vs Light Yield

RMS (mm)

Light Yield (PE/cm)

o Z-Plane X-Coordinate RMS ® Y-Plane X-Coordinate RMS
* Y-Coordinate RMS

. Y-Plane 2-Dimensional RMS
. Z-Plane 2-Dimensional RMS . 3-Dimensional RMS

. Z-Coordinate RMS

RMS of Gaussian fits vs light yield. The differences in RMS between the Y- and Z-Planes are the results of their relative

positioning; the Z-Plane is in front of the Y-Plane and causes additional scattering and emission of secondaries. The 2- and 3-

. . o . g o °
dimensional RMS is given by 0y = \/03I +02and 0yy; = \/(%)2 + 02 + 02 respectively.
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Fits to Inverse Power Function

1 2
o; = A; (ﬁ—I—A),R = 0.997

A = 0.61 4 0.05,
A = 0.082 & 0.004

o; is the Core RMS of the double-Gaussian fit

3p—
S - and L is the light yield.
® U WZD Plane‘ N I e
Y 2D Z-Plane oi(L)

is the same for each coordinate.

—> For a given L, AA

l.e. the proportion of RMS at a given
light yield to the asymptotic value is the
same for each coordinate.
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Positional Error - 20 PE/cm Yield, Z-Plane X
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Positional Error - 40 PE/cm Yield, Z-Plane X
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Positional Error - 50 PE/cm Yield, Z-Plane X
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Positional Error - 55 PE/cm Yield, Z-Plane X
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Positional Error - 60 PE/cm Yield, Z-Plane X
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Positional Error - 65 PE/cm Yield, Z-Plane X
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Positional Error - 70 PE/cm Yield, Z-Plane X
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Positional Error - 75 PE/cm Yield, Z-Plane X
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Positional Error - 90 PE/cm Yield, Z-Plane X
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Positional Error - 100 PE/cm Yield, Z-Plane X

Plot RMS 1.53
Fit RMS 1.191

(3] llllllllllllllllllllllllllllllllllllllllllll

=
=
=
e
-
| 8

.

Y-Plane X

10 15
Positional Error (mm)

FitRMS  1.261

Plot RMS 1.64

l A '

3] l]]llll”IllllllllllllllllllllllllIllllllll

-10 -5

10 15
Positional Error (mm)

Count

35000

25000

15000

10000

| ©

(4] llIllllllllllllllllllllllllllllllllll”lllll

Plot RMS
Fit RMS

1.53 |

1.238

—

10 15
Positional Error (mm)

Count

35000

30000

25000

15000

10000

Plot RMS
Fit RMS

1.68 |

1.310

"

L l L L L L

| ©
L

4] llll]llll]lllllllllllllllllllllllllllllllll

10 15
Positional Error (mm)



Count

Count

40000

35000

25000

20000

15000

10000

5000

35000

25000

20000

15000

10000

| ©
—

Positional Error - 105 PE/cm Yield, Z-Plane X
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Positional Error - 110 PE/cm Yield, Z-Plane X
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Positional Error - 115 PE/cm Yield, Z-Plane X

- Plot RMS 1.52
= FitRMS 1.170
E — lﬁ L -

5 -10 -5

.

Y-Plane X

10 15
Positional Error (mm)

FitRMS  1.233

Plot RMS 1.63

l A '

3] l]]l]lllllllllllllllllllIllllllllllllllllll

=10 s

10 15
Positional Error (mm)

Count

35000

25000

15000

10000

| ©

(4] lllllllllIllllllllllllllllllllllllllllllllll

Plot RMS 1.52 |
FitRMS  1.218

—

10 15
Positional Error (mm)

Count

35000

25000

15000

10000

PlotRMS 1.67
FitRMS  1.282

L R

"

L l L L L L

| ©
L

4] lllllllll]llllllllllllllIllllllllllllllllll

10 15
Positional Error (mm)



Count

Count

Positional Error - 120 PE/cm Yield, Z-Plane X Z

45000 = 45000 ~
400005— : 4owo§— | |
swf. | PIOtRMS 1.51 swf.  PIOtRMS  1.52
o | FitRMS 1.166 =t  FitRMS 1.213
25000_5_-— 250005—
2oooo§— 2oooo§—
150005— 15000%_
10000;— 10000;—
s000 - -
912““-110"”"”“-5'—“—“ 0 | 912 gty 0 . e a1
Positional Error (mm) Positional Error (mm)
Y-Plane X Y
sowf-  Plot RMS 1.63 sowf-  Plot RMS 1.67
x| Fit RMS 1.224 wof- | Fit RMS 1.274
25000 | 25000 |
20000

15000 15000

10000 10000

l 1 1 L | —— L l L L L L

-10 -5 0 5 10 15 10 15
Positional Error (mm) Positional Error (mm)

3] l]]l]llllllllllllllllllllllllllllllllllllll

-

:
4] lllllllll]llllllllllllllllllllllllIllllllll

| ©

-t
| ©



Count

Count

45000

40000

35000

30000

25000

20000

15000

10000

5000

40000

35000

25000

20000

15000

10000

Positional Error - 125 PE/cm Yield, Z-Plane X

Plot RMS 1.51
FitRMS 1.162
AT N TR T 2 ok P I T
-15 -10 -5 0 10 15
Positional Error (mm)
Y-Plane X
= Plot RMS 1.63
— FitRMS  1.217
Ell,.l.-.....-..-'- PR T ST W W
15 -10 -5 0 10 15

| ©

Positional Error (mm)

Count

Count

45000

35000

30000

25000

15000

10000

35000

30000

25000

15000

10000

Plot RMS 1.52 |
FitRMS 1.209
L | L PSR I oo
-15 -10 -5 10 15
Positional Error (mm)
= PlotRMS 1.67
=~ FitRMS 1.266
15 -10 10 15

| ©

Positional Error (mm)



Count

Count

45000

40000

35000

30000

25000

20000

15000

10000

5000

40000

35000

25000

20000

15000

10000

| ©
—

Positional Error - 130 PE/cm Yield, Z-Plane X
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Positional Error - 135 PE/cm Yield, Z-Plane X
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Positional Error - 140 PE/cm Yield, Z-Plane X
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Positional Error - 145 PE/cm Yield, Z-Plane X
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Positional Error - 150 PE/cm Yield, Z-Plane X
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