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Large width Zvtx distribution
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- - N : Mahiro |k
Analysis Plan during INTT WOrkshop | ar oo emete

- Analysis topic
- Zvix distribution analysis

- Current knowledge/status of this topic
Zvtx determination algorithm is ready

- Goal for the workshop

1.
2. Estimate the resolution by the magnitude of |Z|
3.

- Milestones to reach to your goal

2. Reconstruct the distribution using simulation data with a wide Zvtx distribution and determine
the resolution



Truth Zvitx distribution of Simulation data

p+p CO||ISIOn magnetlc fleld(Pythla (8 307)) 0, = 52 cm |

+ 0,=952 cmis from MBD’s Zvtx distribution (pp, Omrad).

» Hinako taught and helped me to
make this simulation data. | should
be able to make |t by only myself

\ MBD ONLINE MONITOR I

| Run #50889 Events: 16942 Date:Fri Aug 9 10:20:15 202¢ |

' | MBD ZVertex (south<-->north)

Fit

Z eons= "2.2 + 1.6 c=52 t2.2¢cm
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Truth Zvtx VS reconstructed Zvtx

« X axis : truth Zvtx , Y axis : reco Zvtx
» |t has a correlation and slope looks like 1. | will do fitting and check it.

+ Around 0 looks like well S
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Next to do

* |nvestigate in more detail of last plot

 (Calculate the resolution by Z position

« Make Zvix distribution of run52480

» Learn about Tracking
» How to use EMCal data
- Make simulation data (with different momentum, single electron)

Really want!!!

» Try to do Tracking



Back Up



Plot 1 : Zvertex distribution (0 mrad)

) —— 9/11/2024 SPHENIX Internal

~ p+p \E 200 GeV ]
- Crossing angle : 0 [mrad]
25(0) __ Streaming data
mean™NTT= -2.85 [cm]
oNTT=34.6 [cm]
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Only hits associated with 10 FPHX BCOs
were selected.

Each files were created individually and
then combined In order to get enough
statistics. Each has 10K events and all
together have 100k events.

Used Data
Run 50889, p+p collision, Streaming data, 0 [mrad]



Reconstructed method of Zvertex

from Cheng-Wei’s method

1. Select each cluster on the inner, outer
barrel. Connect them with a line.

P barrel .
) outerbarre 2. Calculate the distance of closest
| approach (DCA) of the track to the
b nnerbarrel  peam center. DCAz is defined as z
component of DCA.
@ Beam Center @
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Reconstructed method of Zvertex

from Cheng-Wei’s method

1. Select each cluster on the inner, outer
barrel. Connect them with a line.

® - oUerbaTel 5 calculate the distance of closest
| approach (DCA) of the track to the
t nnerbarrel - heam center. DCAz is defined as z
component of DCA.
D > 3. Determine the DCAz error range by
o emeerell o w7, dividing the width between D and @ by

' DCAz point Z \ /12



Reconstructed method of Zvertex

Counts

DCAz point
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outer barrel

from Cheng-Wei’s method

1. Select each cluster on the inner, outer
barrel. Connect them with a line.

inner barrel 2. Calculate the distance of closest

DCAZz [cm]

approach (DCA) of the track to the
beam center. DCAz is defined as z
component of DCA.

3. Determine the DCAZz error range by
dividing the width between (1 and @ by

V2.

4. Plot the DCAz points with this range.
CaICUIate the Zvertex.
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Analysis cut

 Hot channel cut
» Delta phi cut

Tracklets are selected for which the angular difference between inner

cluster and outer cluster |A¢| < 0.04 [rad]. P
- 0.1 N _ _ _ h_dphi_nocut
= g Entries 3074783
* Number of tracks < 3 = 00 EREERERE! & B o
006 CRER R B el
- FPHX BCO cut . S |
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Tracklet

y Determine the pair of Cluster A and Cluster B
(tracklet) on the x-y plane.

Tracklets are selected for which the angular difference
between cluster Aand B | A¢, 5| < 0.04 [rad].

d_phi: phi_in

01 h_dphi_nocut
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X axis : angular of cluster A

y axis : angular difference between cluster A and cluster B
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