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April 8, 2006

Study RICH alignment with more statistics:
* Compute Xring'XSPFit and yring'ySPFit

(Xrings Yring) ~ — RICH ring PMT digits

(Xsprits Yspri) — reflected track position

« DST files used for analysis:
438 NuMI target subruns
 General Cuts:
1. Good beam: Ny, =1 & |Xpeaml<0.5CM & |Y,0m|<0.5CM

2. Multiple good tracks: n,,.>1 & |X;,|<10cm & |y, |<10cm
3. p<=140 GeV



Track Quality After Cuts
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Extra cuts: “rich-track match” & gof>0.01 & charge



Xring=—Xgpirk VS- Run #

ring
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Distribution of x

Positive tracks

Distribution of x; -Xspry
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Negative tracks
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Xring

—Xgpyr VS. Momentum

Positive tracks

X ing“Xgpre, VS. Momentum
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Negative tracks
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Positive: X,;,,—Xspik TOr €ach mirror

Mirror 1
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Negative: X,

Mirror 1
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Xring

Positive tracks

X. =X vs Mirror #

ring *~SPtrk

—Xgpir VS Mirror #
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Negative tracks

X inaXspyk VS Mirror #
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e Mirror-to-mirror variations of order 1.2cm

 Similar trend for positive and negative
tracks, apart from a constant offset of ~3mm
between them



Xring_XSPtrk VS Xring & yring

Positive tracks Negative tracks
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and y,,, for +ve and —ve tracks



Yiing=Yspirk VS- Run #

Positive tracks Negative tracks
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Distribution of y;,,—Yspyk ON PMT

Positive tracks Negative tracks
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Positive tracks

Negative tracks
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Yring-Yspurk INCreases with p for +ve tracks (for p<110GeV)

Yring-Yspirk d0€S Not seem to change with p for -ve tracks
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yl‘ing_ysptrk vs Mirror #

Positive tracks Negative tracks
Y ingYspirk VS Mirror # Yiing Y VS Mirror #
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» Overall spread is ~1cm

« Same trends for positive and negative tracks,
X with a constant offset of <lmm between them




yring_ySPtrk VS Xring & yring
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Alignment

Before After

\
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Translation?

Rotation?




Conclusion

X-offset
— Strong momentum dependency for +ve and —ve tracks

— Similar offsets for +ve and —ve tracks, except a
constant offset of ~3mm between them

y-offset
— Small momentum dependency for +ve tracks

— Same offset for +ve and -ve tracks (constant offset
between them is <1mm)

Difference between +ve and —ve tracks due to
small mis-modelling of the magnetic field?
Alignment

— Constant offset: rotation

— Slope: combination of rotations?
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