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Test	
  samples	
  can	
  be	
  found	
  at	
  jonathan’s	
  directory:	
  
	
  
/star/ins/tu/ons/ksu/bouchet/TEST_PXLDBMAKER/test1	
  
/star/ins/tu/ons/ksu/bouchet/TEST_PXLDBMAKER/test2	
  
	
  
With	
  different	
  misalignments(loca/on	
  and	
  amplitude)	
  
	
  
It	
  uses	
  Y2013	
  geometry	
  (3sectors)	
  and	
  each	
  sample	
  is	
  made	
  of	
  400	
  events	
  
(each	
  event	
  has	
  20	
  pions)	
  

Simula/on	
  Data	
  samples	
  



ShiJ	
  along	
  Z	
  direc/ons	
  of	
  PIXEL-­‐ALL	
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dZ vs    jz*vx          => dx for All-PXL
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dZ vs    jz*vy          => dy for All-PXL
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dZ vs -1+jz*vz          => dz for All-PXL
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dZ vs -y+jz*(-vy*z+vz*y)=> alpha for All-PXL
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dZ vs  x+jz*( vx*z-vy*x)=> beta  for All-PXL
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dZ vs    jz*(-vx*y+vy*x)=> gamma for All-PXL
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dZ versus  x  => beta for All-PXL
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dZ versus -y  => alpha for All-PXL
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dZ versus  z for All-PXL

	
  
Global	
  misalignment	
  along	
  global	
  	
  
Coordinate	
  Z	
  direc/on	
  of	
  pixel	
  as	
  
a	
  whole	
  	
  
	
  
The	
  value	
  is	
  19.37mkm	
  plus	
  error	
  
which	
  is	
  not	
  equal	
  to	
  ideal	
  value	
  
(given	
  by	
  intercept	
  of	
  the	
  fifng	
  
func/on)	
  



ShiJ	
  along	
  Z	
  direc/ons	
  of	
  PIXEL-­‐ALL	
  

Y	
  axis	
  shows	
  
with	
  log(10)	
  

Right	
  figure	
  Figed	
  with:	
  	
  
	
  fun/on	
  =	
  A*TMath::Exp(-­‐0.5*dev1*dev1)	
  +B*TMath::Exp(-­‐0.5*dev2*dev2)	
  	
  +	
  constant	
  variable	
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ShiJ	
  along	
  X	
  and	
  Y	
  direc/ons	
  of	
  PIXEL-­‐ALL	
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dX vs -1+jx*vx          => dx for All-PXL
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dX vs    jx*(-vy*z+vz*y)=> alpha for All-PXL
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dX vs  -z+jx*(vx*z-vz*x)=> beta  for All-PXL
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dX vs  y+jx*(-vx*y+vy*x)=> alpha for All-PXL
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dX versus  x for All-PXL
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dX versus  y  => gamma for All-PXL
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dX versus -z  => beta for All-PXL
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dY vs    jy*vx          => dx for All-PXL
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dY vs    jy*vz          => dz for All-PXL
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dY vs  z+jy*(-vy*z+vz*y)=> alpha for All-PXL
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dY vs -x+jy*(-vx*y+vy*x)=> gamma for All-PXL
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dY versus -x  => gamma for All-PXL
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dY versus  y for All-PXL
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dZ vs -y+jz*(-vy*z+vz*y)=> alpha for PXL Half 1
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dZ vs  x+jz*( vx*z-vy*x)=> beta  for PXL Half 1
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dZ versus  x  => beta for PXL Half 1
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dZ versus -y  => alpha for PXL Half 1
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dZ vs    jz*vx          => dx for PXL Half 2
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dZ vs    jz*vy          => dy for PXL Half 2
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dZ vs -1+jz*vz          => dz for PXL Half 2
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dZ vs -y+jz*(-vy*z+vz*y)=> alpha for PXL Half 2
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dZ vs  x+jz*( vx*z-vy*x)=> beta  for PXL Half 2
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dZ vs    jz*(-vx*y+vy*x)=> gamma for PXL Half 2
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dZ versus  x  => beta for PXL Half 2

-15 -10 -5 0 5 10 15-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5 dZvsY11
Entries  8089
Mean x  -5.052
Mean y  0.0006522
RMS x   2.662
RMS y  0.07506

0

100

200

300

400

500

600

dZvsY11
Entries  8089
Mean x  -5.052
Mean y  0.0006522
RMS x   2.662
RMS y  0.07506

Mu =    1.82 +-  0.18 (mkm)
Intercept =   11.73 +-  0.34
Slope =    0.20 +-  0.01

dZ versus -y  => alpha for PXL Half 2
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dZ versus  z for PXL Half 2
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dZ vs -1+jz*vz          => dz for PXL Sector  1
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dZ vs -y+jz*(-vy*z+vz*y)=> alpha for PXL Sector  1
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dZ vs    jz*(-vx*y+vy*x)=> gamma for PXL Sector  1
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dZ versus  x  => beta for PXL Sector  1
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dZ versus -y  => alpha for PXL Sector  1
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dZ versus  z for PXL Sector  1
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dZ vs    jz*vx          => dx for All-PXL
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dZ versus  x  => beta for PXL Sector  1
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dZ vs    jz*vx          => dx for PXL Sector  5
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dZ vs    jz*vy          => dy for PXL Sector  5
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dZ vs -1+jz*vz          => dz for PXL Sector  5
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dZ vs -y+jz*(-vy*z+vz*y)=> alpha for PXL Sector  5
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dZ vs  x+jz*( vx*z-vy*x)=> beta  for PXL Sector  5
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dZ vs    jz*(-vx*y+vy*x)=> gamma for PXL Sector  5

-15 -10 -5 0 5 10 15-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5 dZvsX4
Entries  7714
Mean x  -1.576
Mean y  -0.0001451
RMS x   1.253
RMS y  0.07689

0

100

200

300

400

500

600
dZvsX4

Entries  7714
Mean x  -1.576
Mean y  -0.0001451
RMS x   1.253
RMS y  0.07689

Mu =    1.21 +-  0.17 (mkm)
Intercept =    6.94 +-  0.32
Slope =    0.31 +-  0.01

dZ versus  x  => beta for PXL Sector  5
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dZ versus -y  => alpha for PXL Sector  5
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dZ versus  z for PXL Sector  5
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<v - vP>       versus    u => -gamma for Drift for  layer 1 ladder 1, all wafers
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dZ vs -y+jz*(-vy*z+vz*y)=> alpha for layer 1 ladder 01

-80 -60 -40 -20 0 20 40 60 80-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5 dZ4dbL1Ld01
Entries  4144
Mean x  -0.7101
Mean y  -0.00629
RMS x  0.5243
RMS y  0.09558

0

100

200

300

400

500

600

700
dZ4dbL1Ld01

Entries  4144
Mean x  -0.7101
Mean y  -0.00629
RMS x  0.5243
RMS y  0.09558

Mu =  -82.19 +-  0.84 (mkm)
Intercept =  -85.87 +-  1.48
Slope =   -0.39 +-  0.13

dZ vs  x+jz*( vx*z-vy*x)=> beta  for layer 1 ladder 01

-10 -8 -6 -4 -2 0 2 4 6 8 10-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5 dZ4dgL1Ld01
Entries  4144
Mean x  -0.01087
Mean y  -0.00629
RMS x  0.7483
RMS y  0.09558

0

50

100

150

200

250

300

350

dZ4dgL1Ld01
Entries  4144
Mean x  -0.01087
Mean y  -0.00629
RMS x  0.7483
RMS y  0.09558

Mu =  -82.19 +-  0.83 (mkm)
Intercept =  -81.34 +-  0.86
Slope =   -0.29 +-  0.16

dZ vs    jz*(-vx*y+vy*x)=> gamma for layer 1 ladder 01

-15 -10 -5 0 5 10 15-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5 dZvsXL1Ld01
Entries  4144
Mean x  -0.7629
Mean y  -0.00629
RMS x  0.5297
RMS y  0.09558

0

50

100

150

200

250

300

350

400

450
dZvsXL1Ld01

Entries  4144
Mean x  -0.7629
Mean y  -0.00629
RMS x  0.5297
RMS y  0.09558

Mu =  -82.19 +-  0.83 (mkm)
Intercept =  -87.18 +-  1.57
Slope =   -0.51 +-  0.15
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dZ versus -y  => alpha for layer 1 ladder 01
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dZ vs -y+jz*(-vy*z+vz*y)=> alpha for layer 1 ladder 05
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dZ versus  x  => beta for layer 1 ladder 05
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<v - vP>       versus  tvP =>  dw for Drift for  layer 1 ladder 5, all wafers
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<u - uP>       versus    v =>  gamma for Drift for  layer 1 ladder 5, all wafers
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dZ vs    jz*vy          => dy for layer 1 ladder 10
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dZ vs -1+jz*vz          => dz for layer 1 ladder 10
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dZ vs -y+jz*(-vy*z+vz*y)=> alpha for layer 1 ladder 10
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dZ vs  x+jz*( vx*z-vy*x)=> beta  for layer 1 ladder 10
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dZ vs    jz*(-vx*y+vy*x)=> gamma for layer 1 ladder 10
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dZ versus  x  => beta for layer 1 ladder 10
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dZ versus -y  => alpha for layer 1 ladder 10

-20 -15 -10 -5 0 5 10 15 20

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1
dZvsZL1Ld10

Entries  4177
Mean x  0.002011
Mean y  -0.006908
RMS x   1.719
RMS y  0.09661

0

20

40

60

80

100

120

140

160

180

dZvsZL1Ld10
Entries  4177
Mean x  0.002011
Mean y  -0.006908
RMS x   1.719
RMS y  0.09661

Mu =  -87.56 +-  0.77 (mkm)

Intercept =  -87.05 +-  0.80

Slope =    0.14 +-  0.05

dZ versus  z for layer 1 ladder 10

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1 Entries  0
Mean x       0
Mean y       0
RMS x       0
RMS y       0

Entries  0
Mean x       0
Mean y       0
RMS x       0
RMS y       0

-1.5 -1 -0.5 0 0.5 1 1.5

-0.2

-0.1

0

0.1

0.2

dvtvP2010
Entries  4177
Mean x  -0.002961
Mean y  -0.007759
RMS x  0.6815
RMS y  0.04255

0

5

10

15

20

25

30

35
dvtvP2010

Entries  4177
Mean x  -0.002961
Mean y  -0.007759
RMS x  0.6815
RMS y  0.04255

Mu =  -94.97 +-  0.18 (mkm)

Intercept =  -23.74 +- 49.42

Slope =  125.08 +- 56.27

<v - vP>       versus  tvP =>  dw for Drift for  layer 1 ladder 10, all wafers
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<(u - uP)/tuP> versus  v => alpha for Drift for  layer 1 ladder 10, all wafers
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Misalignment	
  parameters	
  	
  
	
  
@	
  /star/u/malong/cali_new/pixel_global	
  
@	
  /star/u/malong/cali_new/sector_global	
  
@	
  /star/u/malong/cali_new/half_global	
  
@	
  /star/u/malong/cali_new/ladder_local	
  
@	
  /star/u/malong/cali_new/ladder_global	
  
	
  	
  

Misalignment	
  parameters	
  	
  accessing	
  



Conclusion	
  
l Misalignment	
  parameter	
  for	
  shiJ	
  along	
  global	
  z	
  direc/ons	
  cannot	
  be	
  
obtained	
  directly	
  from	
  linear	
  fifng	
  for	
  vz	
  is	
  constant	
  zero.	
  

l  For	
  test1	
  data	
  sample	
  ,a	
  shiJ	
  of	
  roughly	
  46	
  microns	
  in	
  sector	
  1	
  along	
  
global	
  z	
  direc/on	
  is	
  observed.	
  

l  	
  For	
  test2	
  data,	
  	
  a	
  shiJ	
  of	
  about	
  85	
  to	
  95	
  microns	
  in	
  inner	
  layer	
  of	
  
pixel	
  sector1,sector5,sector10	
  is	
  observed.	
  ShiJ	
  along	
  local	
  v	
  and	
  
global	
  z	
  direc/ons	
  are	
  also	
  observed	
  for	
  outer	
  layer	
  of	
  pixel.	
  

l  Binning	
  Problem:	
  Fifng	
  precision	
  vs	
  memory	
  overflow.	
  



Some	
  Informa/on	
  
l  All	
  the	
  informa/on	
  on	
  the	
  misalignment	
  parameters	
  can	
  be	
  accessed	
  in	
  files	
  
***_	
  global.txt	
  and	
  ***_	
  local.txt	
  .	
  Also,	
  all	
  the	
  histograms	
  with	
  fifng	
  
func/ons	
  can	
  be	
  checked	
  seperately	
  in	
  output.root	
  file.	
  

l  HFTDraw_new.C	
  generates	
  check_fifng.root	
  which	
  is	
  mainly	
  for	
  checking	
  
histogram	
  fifng.	
  

l  Abstrac/on	
  of	
  Local	
  system	
  alignment	
  calibra/on	
  results	
  of	
  ladders	
  and	
  
sensors	
  are	
  also	
  included.	
  

l  Code	
  directory	
  :	
  /star/u/malong/cali_new/	
  


