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Assembly progress

Total Good Not yet  
bonded & tested

Chip to HDI 4 2 2

Sensor to HDI 10 6 4

Encapsulation 1 1 0

Thermal cycle 16 16 0

On ladder 32 28 X

Half-ladder assembly

One in NWU

• We are about to move on to next ladder assembly session.• We don’t have space for new ladders.• Ladder Source test campaign is scheduled to be started next week.• Ladders will be sent to BNL after the Source test campaign.
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Calibration, double entry
With long conversion cable

Does any facilities see this behavior before ?
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•Running options : 
•Layer alignment
•Number of layer
•2 methods to choose the study chip (slot)

•Cut options : 
•INTT_event = 1 (coincidence signal of 3 sci + 1 INTT hit)
•camac_tdc6 within a certain range
•camac_adc < a certain cut      (optional)
•Double saving event (DSE)     (optional)
•Golden track considered only  (optional)
•Pure hit track only                    (optional)

Macro preparation for Testbeam2021

DSE ~ 25%
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4 layers efficiency test

Efficiency of l1 is set to be 70% ( 30% of l1 data is deleted )
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Alignment results 
Ladder 2 has a + 234 μm offset in Y axis
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abs(Correction of l0, l1, l3) <40μm 
Fitting gaus mean : 0.212

correction (mm)
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4 hit PLC : 0-0, eID : 0, chip : 5, chan :5.983, 6.100, 5.983,6.373

fit result : Y = 0.1053 X + 5.9518
/NDF : 0.02302χ : 0.05, NDF : 2, 2χ

4 hit PLC : 0-0, eID : 0, chip : 5, chan :5.983, 6.100, 5.983,6.373

7

Alignment results 
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Ladder 2 has a + 234 μm offset in Y axis

Layer 2
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Alignment results add offset
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Ladder 2 has a + 234 μm offset in Y axis
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4 hit PLC : 0-0, eID : 0, chip : 5, chan :5.983, 6.100, 6.206,6.373

fit result : Y = 0.1276 X + 5.9741
/NDF : 0.00042χ : 0.00, NDF : 2, 2χ

4 hit PLC : 0-0, eID : 0, chip : 5, chan :5.983, 6.100, 6.206,6.373

Layer 2

Layer2 - 0.223 mm
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3 layers alignment 
• Only 3 layers • Efficiency of l0 is set to be 70%• L2 has a + 234 μm offset in Y axis

Amount of the correction of l2• The procedures to correct the layer position 
1. find out the outlier
2. fit with the rest 2 points
3. correct the outlier to this fitting line

Outlier
Mean : -0.2351 mm

After adding the l2 correction back
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The online monitoring plot 
Hit map, demo with MC
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The online monitoring plot 
The chip adc distribution, demo with MC
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The online monitoring plot 
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The peak should be at 4 as we have 4 layers ladder

Double saving event

MC Cosmic data
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•Lots of the cut options 
•Online monitoring plots
•Efficiency for 3 or 4 layers
•Alignment study for 3  or 4 layers

•Ready for Testbeam !

•Next step : 
•Multi-tracks in one event 

Summary
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Back up

14
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Event profile example
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4 hit PLC : 1864-0, eID : 2207, chip : 5, chan :5.125, 5.203, 5.047,5.971

fit result : Y = 0.2381 X + 4.9793
/NDF : 0.13252χ : 0.27, NDF : 2, 2χ

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

hit 4 second fit, isolated layer 3

fit result : Y = -0.0390 X + 5.1640
/NDF : 0.00912χ : 0.01, NDF : 1, 2χ

4 hit PLC : 1864, eID : 2207, chip : 5, chan :5.125, 5.203, 5.047,5.971

Example of event profile : 1110

The original best fit
The residual of l2 > 5*0.078mm

The following selection, 
layer-3 (outlier) is excluded

Outlier

Same cluster !
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Event profile example
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4 hit PLC : 5965-0, eID : 7092, chip : 5, chan :7.855, 5.827, 5.749,6.685

fit result : Y = -0.3588 X + 7.0672
/NDF : 1.12012χ : 2.24, NDF : 2, 2χ

4 hit PLC : 5965-0, eID : 7092, chip : 5, chan :7.855, 5.827, 5.749,6.685
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4 hit PLC : 5965, eID : 7092, chip : 5, chan :7.855, 5.827, 5.749,6.685

hit 4 second fit, isolated layer 0

fit result : Y = 0.4290 X + 5.2290
/NDF : 0.17142χ : 0.17, NDF : 1, 2χ

4 hit PLC : 5965, eID : 7092, chip : 5, chan :7.855, 5.827, 5.749,6.685

Example of event profile : 0111

The original best fit
The residual of l1 > 5*0.078mm The following selection, layer-0 (outlier) is excluded

Outlier
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Other examples of rejected event  
Too large adc

Only 1 hit

Only 1 cluster
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Issue of double saving event
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. 

one event
real data

one event
real data
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•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
•eID : event ID

Macro preparation for Testbeam2021
MC ——> interface macro ——> filter macro ——> tracking ana macro
TestBeam —————————> filter macro ——> tracking ana macro
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• 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 
1. Find the point with largest residual (layer 0 in the example)
2. Correct the point position by 0.3*original residual
3. Fit the points again
4. Check the new r-  of Global fit and 4 local fits
5. If all r-  become smaller : calculate new residual, repeat action 2 and 3
6. If one of r-  becomes larger  or residual < 3μm: stop, back to the previous position. 
7. Move to the next point 

χ2

χ2

χ2

Alignment algorithm 
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first fit

fit result : Y = 0.0000 X + 4.5500
/NDF : 0.40502χ : 0.81, NDF : 2, 2χ

l0-residual : -0.45000
l1-residual : 0.45000

/NDF : 0.13502χ
/NDF : 0.52072χ
/NDF : 0.52072χ
/NDF : 0.13502χ

first fit
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fit result : Y = -0.1109 X + 4.8088
/NDF : 0.25922χ : 0.52, NDF : 2, 2χ

l0-residual : -0.37265
l3-residual : 0.34686
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/NDF : 0.38792χ
/NDF : 0.27462χ
/NDF : 0.04692χ

0

1− 0 1 2 3 4 5
Layer ID

3

3.5

4

4.5

5

5.5

6

6.5

7

Y 
po

si
tio

n 
(U

ni
t :

 m
m

)

0

fit result : Y = -0.2748 X + 5.1911
/NDF : 0.11872χ : 0.24, NDF : 2, 2χ

l0-residual : -0.19257
l3-residual : 0.10676
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fit result : Y = -0.1221 X + 5.0894
/NDF : 0.02182χ : 0.04, NDF : 2, 2χ

l0-residual : -0.08100
l3-residual : 0.03653

/NDF : 0.02552χ
/NDF : 0.04202χ
/NDF : 0.00922χ
/NDF : 0.00002χ
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3 bad

fit result : Y = -0.0135 X + 5.0170
/NDF : 0.00012χ : 0.00, NDF : 2, 2χ

l0-residual : -0.00144
l3-residual : -0.00325

/NDF : 0.00012χ
/NDF : 0.00012χ
/NDF : 0.00002χ
/NDF : 0.00002χ

3 bad

Repeats ~ 10 times Repeats ~ 10 times

First study point Second study point
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Current Testbeam setup in G4
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Channel ID order

U26

U13


