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Big picture

+ Track fitting downstream the pattern recognition via AM.
: Assume d, = 0 and fit for curvature, ¢, 1, and z,;
+ Aim at:

very high efficiency/low fake rate;

track parameters resolutions:

GP
- ~ few % at 20 GeV/c;
Pr

O 1 mrad;

o, ~ 0.005;

» O ~ | mm.
%



Trigger towers geometry

+ Exploit ¢-n detector symmetries:

rotate trigger towers to /8 < ¢ < 3/8 m;
flip -z — +z.

+ Three trigger tower typologies:

@ central: 0< |n| <0.76;
@® intermediate: 0.76 < |n| < 1.46;
® forward: 1.46 < |n| < 2.40.

strip-strip sensors

pixel-strip sensors



Fitting strategy

» Two independent fits in x-y and p-z views:

x-y fit — curvature and ¢:

» conformal mapping: circles through origin — straightlines
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p-z fit — m and z,:
» x, transformation.

: Two step fit with different retina granularities.

- Two fitting modes:
» fitting per road,
» fitting per trigger tower.



CMS . .
g Retina granularity scan

+ Step 1 granularity is fixed at 40X40 bins for x-y and 20X20 bins for p-z:
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CMS

x-y fit

Step 1 configuration: Step 2 configuration:
40X 40-bin grid; open a 100 100-bin grid around
stepl — \/AX +AX , max step 1 2 Axstepl;
Ostep2 = \/Ax++Ax

threshold .. =4.5.
threshold =4.5.
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p-z fit

Step 1 configuration: Step 2 configuration:

20X20-bin grid; open a 80x80-bin grid around
max,,, * 1.5 Axstepl;

_ [ JAX+AX*  (PS mod.),
threshold__ =4 . Owerz T gyA+AK (28 mod.);
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u= w/o PU: PR and trk efficiency

: Muons with p.> 2 GeVl/e, Nh > 3.
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CMS

u PU140: PR and trk efficiency

All particles with p.> 2GeV/e,N . =)5.

hits
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"1 u* w/o PU: full detector resolutions

: Muons with 15 <p,< 20GeV/e, N . =)5.

hits

x2 / ndf 463.3/ 57 %2 / ndf 193.5/82
Constant 3247 +31.8 Constant 1781+ 16.2
Mean -2.57e-05 +2.37e-05 Mean 0.0003243 + 0.0012403
Sigma  0.003258 + 0.000021 Sigma 0.1717 + 0.0009
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¥2 / ndf 97.91/33 x*/ ndf 646.9/ 66
Constant 1921+ 16.8 Constant 1120 *+ 10.6
Mean  -0.0002333 + 0.0000058 Mean 0.001009 + 0.000420
Sigma 0.0008018 £ 0.0000040 Sigma 0.05349 + 0.00032

~ ().8 mrad
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CMS

n PU140: full detector resolutions

. All particles with p.> 2GeV/e, N =5.

hits

¥/ ndf 1326/ 97 x2 /et 943 /97
Constant 2011 + 18.8 Constant 1295 +12.9
Mean  -2.353e-05 + 3.883e-05 Mean  0.002727 * 0.001704
Sigma 0.005419 + 0.000033 Sigma 0.2356 + 0.0016
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¥2 / ndf 762.9 /95 ¥? / ndt 1299/ 88
Constant 1158 £ 11.3 Constant 3753 +38.1
Mean  -0.0002122 + 0.0000097 Mean -0.002076 + 0.000123
Sigma 0.001378 + 0.000009 Sigma 0.01668 + 0.00012
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CMS

u” w/o PU: resolutions vs p_

: Muons with p.> 2 GeV/e,N . =5.

hits
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