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Last Update

Pixel resolution is off in both barrel and backward region
Material budget is off in the backward region
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From the reduction of beam pipe material
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“Decouple” Two Components in Mom. Res.

To make things simpler,

« Reduce the thickness of silicon wafer from 40um to 5um
(DD4hep/Eicrecon cannot deal with a thickness<5um)

 Remove service/cooling materials: carbon fiber and aluminum
 Beam pipe material = vacuum

- Minimize the multiple scattering components in the momentum
resolutions

- Focus on the pixel size components in the momentum resolutions
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Extraction of Resolutions

 LDT: RMS is used to extract the resolutions
 RMS highly depends on the dp/p range of interest

- Use RMS to extract the resolutions from DD4hep instead of
Gaussian fit

- But the Gaussian fit is used to determine the dp/p range of
interest: +/- 50
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Momentum Resolutions

 Reduce the thickness of silicon wafer from 40um to 5um
# RMS res > ¢ 10 res
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Momentum Resolutions

o /r.m.s (%)

 Reduce the thickness of silicon wafer from 40um to 5um
* Now, experiment with the barrel silicon pixel resolutions
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Momentum Resolutions

 Reduce the thickness of silicon wafer from 40um to 5um

All barrel hits The gap 2 barrel + 3 disk hits All disk hits
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Summary
« Changes in detector setup to decouple multiple scattering and
pixel size effects on momentum resolution

* Provide momentum resolution extracted using RMS and
Gaussian sigma in DD4hep results

» Testing various pixel resolutions of the barrel silicon layers
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Momentum Resolutions
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A LDT v3, dr¢=5um, dz=20um

¢ DD4hep 10
% DD4hep RMS

g n=0.0 g n=-0.2 & T n=-0.4 & g4
g O LDT v3, dr¢=20um, dz=20um E E I g g
= [ o7 s, drg=t0um, dz=20um 0® ) 0® =4 ° = =
o 4I" A LDT v3, drg=5um, dz=20um 0© o 0© = 5 53
4 DD4hep 1o o o ° o L
# DD4hep RMS 0®° 0®° L 9
° o
o o o o 2 o
2 o 2) 1]
0° DDUUD. °o° Dnnnn' L goo
. poBl e s . aofl e s i o - 1
PR % RRRAM 0? W [ AN g
I S R VRN T RN VRN - T R e S B T RNV RN TN T 675 9
p (GeV/c) p (GeV/c) p (GeV/c)
g = g - g4 g = g -
S n=-0.9 by n=-1.0 s P n=-1.2 S 2 n=-1.4
§ 0° E 0° E 0° § 0° g 0
o 40 0® o 4 0® Ly o © 0® © 1.5 0®
o o o o
0° 0° 0° 0° o
0° 0° o 0° 1 o po®
20 0° go® 2 ° pgo® po® ° go® 00 O st
o got o o 2) oo o o O At
o gpo AA A o o 0 Daasa®®50 0 g ¢
% pof AAAA 0% _pot AtAA’* A{? 5 (R 09 o2 beest?
5o0aaassn . ; s
A 0! L L L L L L L o L L L L L L L L L L L ol L L L L L L L L
2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 18 0 2 4 6 8 10 12 14 16 18 8 10 12 14 78 02 4 6 8 10 12 14 16 18
p (GeV/c) p (GeV/c) p (GeV/c) p (GeV/c) p (GeV/c)
g | - & - 2o - g A . & .
P 1 n=-1.6 =08 n=-1.8 P n=-2.0 P n=-2.2 - n=-2.4
£ € € ] £ £
£ = _o-o"; = ot o £ .-"‘- N _-".
© © © o © ©
o6 .o”'ﬁﬂﬂ o4 -'.°°E¢R -".n'- -"n'-
Py L ) KL al e VLM
- R ¢ 50 ﬂoﬂ ¢ 0.5) IS "y A ¢
0.5] 0.4 'ﬁﬂ °® o°ﬂoﬂ° 14 -t o " X4
o o ? -t Y 05 LR
o 02 .e® ﬂ‘ﬁ ataaly et sl ¢
02 "i:ﬁ:ﬂ‘ "..lb“ﬁ‘ Sty e ¢ .b:h"
= e : Al
O S S R R PO ST L S [V N AN o e S R R R PR IR T O TR R PO RSE L e R R VR T
p (GeV/c) p (GeV/c) p (GeV/ic) p (GeV/c) p (GeV/c)
& - 15 - & - 8 - 2 -
P n=-2.5 P n=-2.6 - n=-2.7 P n=-2.8 P n=-2.9
€ £ £ £ £ 3
= o E o', = ot S ot = "
o - © - o 9 © o L]
e . a8 1 s _n‘ «* at +* al " all
L] A A * A L) A - A
L] [y IS o 0 L] A IS - A 2] - A °
LA 3 + % a 'XJ nl ° wyn ¢ P N
.Il.. ‘00 ..n’,o 'l-.. ‘00 'l-. ‘,é .l-.- 4
05 _..'.l‘,o’ 05 AR 1 aTal” 00 1 ety 0! L
o "n’ . "h:h" ' "h:hon‘ [ "h:‘o“ [ 1 "h:hon’ [
R By oty e gty
B TR T T T T T T P T T T T T TN TP T B e T T T TN TR T T B T T VT TN TR PO T N T VT T TR T T
0 2 4 6 8 10 12 14 16 18 0 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
p (GeV/c) p (GeV/c) p (GeV/c) p (GeV/c) p (GeV/c)

L:.\ Brookhaven

National Laboratory

Cheuk-Ping Wong

10



