PDVD geometry check
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PDVD; wire geometry check

Pt R MR A S, A uhreds 183475 °nove

Xin's observation

* The U/V wires should be shifted along the z direction: : x
* Anodes0,2,5,7:(z-9.8) mm |
« Anodes1,3,4,6:(z+13.2)mm - || * 7
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Plane V (ch 952-1427, 476 wires) [ba}:38)

Calibration using data

» Selectthe same time region across all three wire planes. \
 Determine the y-z positions of the fired wires. /

* Thethree fired wires are expected to intersect at the same ™
pOint. 2000 :‘\ 'I'
C ros S_c h e c k Plane W (ch 1904-::8";,2‘584 lvires) [bad:3]
* |verified this by selecting one reference pointin each anode. il /
; »\ /
\




PDVD geometry formation

View 1
View 2

* The ACRU U wires are used as the
reference geometry.

* Theremaining anodes are derived by
rotation, translation, and mirroring.

* Therefore, an incorrect base wire offset 18
propagates to all anodes, creating the
observed pattern in which some
anodes are shifted upward and others
downward.
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https://github.com/DUNE/duneggd/tree/master/python/duneggd/protodunevd

PDVD induction view offset

middle

boundary

30.96 mm

17.90 mm



https://indico.fnal.gov/event/72882/contributions/332393/attachments/194727/270403/pdvd_gallery_chmap_lz_210126.pdf
https://indico.fnal.gov/event/72882/contributions/332393/attachments/194727/270403/pdvd_gallery_chmap_lz_210126.pdf
https://indico.fnal.gov/event/50215/contributions/233060/subcontributions/8275/attachments/151355/195602/Update%20to%20the%202nd%203-View%20Anode%20Layout%20with%2060%20degree%20relative%20angles.pdf
https://indico.fnal.gov/event/50215/contributions/233060/subcontributions/8275/attachments/151355/195602/Update%20to%20the%202nd%203-View%20Anode%20Layout%20with%2060%20degree%20relative%20angles.pdf
https://indico.fnal.gov/event/50215/contributions/233060/subcontributions/8275/attachments/151355/195602/Update%20to%20the%202nd%203-View%20Anode%20Layout%20with%2060%20degree%20relative%20angles.pdf
https://indico.fnal.gov/event/50215/contributions/233060/subcontributions/8275/attachments/151355/195602/Update%20to%20the%202nd%203-View%20Anode%20Layout%20with%2060%20degree%20relative%20angles.pdf

Extracted coordinate from base CRU in geometry

X
'offsetUVwire': [Q('1.5@0cm'), Q('@.87cm')],
wire 0
-71.47
length: 3.47 cm
3.006684 cm
-74.48

-167.88 ~166.14 0
1.736025 cm

v

In the current official
geometry, Wire 0 is defined at
the strip edge.

All wire positions are then
defined relative to this edge.

In Wire-Cell, Wire 0 should be
located at the strip center.
This initial misalignment is
propagated through the
rotation and mirroring
operations, affecting all
derived anodes.



https://github.com/DUNE/duneggd/blob/master/python/duneggd/protodunevd/protodune_vd.cfg#L18
https://github.com/DUNE/duneggd/blob/master/python/duneggd/protodunevd/protodune_vd.cfg#L18

Updated offset:

wire
-71.47

3.006684 c

'offsetUVwire’:
[Q('1.118376cm'), Q('0.648658cm')]

0
\Iength: 3.47 cm
\

LB move downward half

-74.48

[
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AN

-167

88  _166.14 0

1.736025 cm

30.96 mm

v

In the current official
geometry, Wire 0 is defined at
the strip edge.

All wire positions are then
defined relative to this edge.

In Wire-Cell, Wire 0 should be
located at the strip center.
This initial misalignment is
propagated through the
rotation and mirroring
operations, affecting all
derived anodes.



https://github.com/DUNE/duneggd/blob/master/python/duneggd/protodunevd/protodune_vd.cfg#L18
https://github.com/DUNE/duneggd/blob/master/python/duneggd/protodunevd/protodune_vd.cfg#L18

shift visualize:

ProtoDUNE-VD — first 10 U and V wires per anode, yz projection (page 1/2: anodes 0-3)
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overall shift visUaliZe: s ez ssesos
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ProtoDUNE-VD — first 10 U and V wires per anode, yz projection (page 2/2: anodes 4-7)
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current official gdml

CRP5

bottom

CRP4

CRP2

top

CRP3

gauss (deconvolved)
median Az(UnV — W) = +8.30 mm {4 crossings) INCONSISTEN

248 4
anode 1/
286 1 :
/
T 2841
e .
~ / /
AN
282 7NN
/
280 /o
i
/
;.
—12 -20 ~18 -16 -14
y [em]

gauss {deconvolved)
median Az{UnV — W) = -10.85 mm (4 crossings} INCONSISTEM

304

284

z [em]

244

224

—-62

gauss (deconvolved)
median Az{UnV — W)} = +9.58 mm (6 crossings) INCONSISTENT

anode 3 /
268 ,
/1
266 v
- fj
= /
g
N
264 7
/ / J( \\
— -
262
1;.
260 y
é é IIU 1'2 1‘4

y [eml]

gauss (deconvolved)
median Az{UnV — W)} = -3.20 mm (4 crossings) INCONSISTENT

116 1

1141

112 4

z [em]

074

108 A

94

gauss (deconvolved)
median Az{UnV — W) = -3.20 mm (4 crossings) INCONSISTENT

162

160 4

158

z [em]

156

154 4

—240 —238 —236 —234 —232
y [cm]

gauss (deconvolved)
median Az{UnV — W) = +8.30 mm {9 crossings) INCONSISTEN1

z [em]

Lcrm]

gauss (deconvolved)
median Az{UnV — W) = -10.85 mm (4 crossings) INCONSISTENT

204

202

z [em]

328 130 332 334 336
y [em]

gauss (deconvolved)
median Az{UnV — W) = +1.93 mm (6 crossings) CONSISTENT

132 4

1304

128

126 A

1241

136 138 140 142 144
y [cm]




fter correct offset; based on CAD file
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data-drived, wirecell-v6
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