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Macro preparation for Testbeam2021

® Several features have been added, the macro is more flexible now.
® Layer alignment (optional, 4 layer only)
®* Compatible with 3 or 4 layers case
®* humber of event to be studied
® 2 methods to choose the study chip (slot) is provided.

® The event preselection becomes tighter !
®INTT_event =1 (coincidence signal of 3 sci + 1 INTT hit)
® camac_tdc6 within a certain range
®camac_adc < a certain cut  (optional)
® No double saving event (optional)
® Golden track considered only (optional)
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Macro preparation for Testbeam2021
Tesmeam e T e o] vasng e e

® 3 added branches in filter_N_v3.c makes the analysis easier
® nele : number of element in the this event (vector)
®* DSE : double saving event indicator
® If double saving event appears, DSE =1, else DSE =0
®elD : event ID
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Event profile example

Example of event profile : 1110

4 hit PLC : 1864-0, elD : 2207, chip : 5, chan :5.125, 5.203, 5.047,5.971 4 hit PLC : 1864, elD : 2207, chip : 5, chan :5.125, 5.203, 5.047,5.971

mm)
mm)

Y position (Unit
Y position (Unit :

it result : Y = 0.2381 X + 4.9793 it result : Y =-0.0390 X + 5.1640
%2 :0.27, NDF : 2, x%/NDF : 0.1325 %2 :0.01, NDF : 1, x/NDF : 0.0091
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Event profile example

Example of event profile : 0111

4 hit PLC : 5965-0, elD : 7092, chip : 5, chan :7.855, 5.827, 5.749,6.685 4 hit PLC : 5965, elD : 7092, chip : 5, chan :7.855, 5.827, 5.749,6.685
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B | hit 4 second fit, isolated layer 0
—B it result : Y = -0.3588 X + 7.0672 —6|Hit result : Y = 0.4290 X + 5.2290
" %2 :2.24, NDF : 2, 2/NDF : 1.1201 " %2:0.17, NDF : 1, ¥%/NDF : 0.1714
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The original best fit

The residual of 11 > 5°0.078mm The following selection, layer-0 (outlier) is excluded
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Other examples of rejected event

Too large adc

root [1] tree_both->Scan{"camac_adc:camac_tdc:INTT _ewventimodule:chip_idichan_id:adc:nele:DSE:elD", "eID==8000")
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Alignment algorithm

® Only works on 4 layers Testbeam
® Global fit (red line)  : 4 points fitting line
® 4 Local fits (rest color): 3 points fitting line

® The procedures to correct the layer position

Find the point with largest residual (layer O in the example)

Correct the point position by 0.3*original residual

Fit the points again

Check the new r- )(2 of Global fit and 4 local fits

If all r-;(2 become smaller : calculate new residual, repeat action 2 and 3

If one of r-)(2 becomes larger or residual < 3um: stop, back to the previous position.
Move to the next point
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I Repeats ~ 10 times I Repeats ~ 10 times I

Cheng-Wei Shih (NCUHEP, Taiwan)



Alignment results

Ladder 2 has a + 234 um offset in Y axis

layerO Y axis alignment layer1 Y axis alignment
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Alignment results
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Ladder 2 has a + 234 um offset in Y axis

layerO Y axis residual
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4 hit PLC : 0-0, elD : 0, chip : 5, chan :5.983, 6.100, 5.983,6.373
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it result : Y = 0.1053 X + 5.9518
” %2 :0.05, NDF : 2, x/NDF : 0.0230
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Ladder 2 has a + 234 um offset in Y axis

layerO Y axis residual layer1 Y axis residual
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® Several features are added in the tracking macro
® Layer alignment (4 layers only)
®* Compatible with 3 or 4 layers case

®* The event preselection is powerful now
®INTT_event =1
® camac_tdc6 range cut
® camac_adc cut
® Double saving event selection
® Golden track selection

® Next step :
® Some plots will be added for online monitoring.
® Upload the macro on GitHub after adding the description.
® Consider the Testbeam box rotation into alignment algorithm.
® Multi-tracks in one event
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Taiwan INTT team

Ou-Wei Cheng Kai-Yu Chg Chia-Ming Kuo Chng-Wei Shih Lian-Sheng Tsai
Wei-Che Tang Rong-Shyang Lu  Jenny Huang
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MC — —> interface macro — —> filter macro — —> tracking ana macro
TestBeam - ———————— > filter macro — —> tracking ana macro

Interface macro : to convert the MC data format into TestBeam data format
filter macro : to filter the double saving hits in each event.

Some hits seem to be recorded twice : 1<->3, 2<->4, 5<->7 and 6 <-> 8. | think it is ok as long as both are identical.
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i It will effect on tracking result as the energy-weighted method is applied. ; 6
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Channel ID order
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