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The SPS setup in Sept. 2017
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The SPS setup

• MCH CPC

‣ Slat 330000N: Largest pads: 0.5 x 10 cm2 (bending)

‣ Station 1 Quadrant: Smallest pads: 0.42 n 0.63 cm2 (bending)


• DAQ

‣ Programmable card which distribute the trigger to both systems (ALPIDE & DATE)

‣ Two flex cables: Slat (1 DS345-v2 card), Quadrant (2 DS12-v1 cards)

‣ 1 SOLAR board, GRORC and DATE DAQ 


• ALPIDE Pixel Telescope

‣ 7 planes with 1 ALPIDE chip per plane (3 x 1.5 cm2)

‣ 1024x512 (X×Y) sensitive pixels. Sizes: 29.24 μm × 26.88 μm (X×Y).


• SPS Beam @ H6: 120 GeV μ
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The DualSampa cards
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Testbeam status

• Gas 

‣ Pre-mixed bottles (Ar:CO2 80:20)


• HV

‣ Nominal: 1650 V (some test with other values)


• Noise

‣ DS345-v2: Almost nominal (<1 channel)

‣ DS12-v1: Spikes due to routing issues (should be corrected for v2)


• Zero suppression threshold & charge sum

‣ 3 channels (most of the time), 2 and 4 also tested

‣ Charge sum validated


• DAQ

‣ SOLAR & DATE readout stable

‣ Track matching between Pixel telescope and CPC =>  OK
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SAMPA « nominal » configuration

• MCH configuration: 4 mv/fC, peaking time 300 ns, ADC clock 10 MHz

• Pedestals runs


‣ TWLEN 0x9, ACQEND 0x8 =>  ~1 μs time window, 9 data per SAMPA packet

‣ We have one time window per DATE event


• Physics runs 

‣ TWLEN 0x63, ACQEND 0x62 =>  ~10 μs time window

‣ PRETRG 50 => 5 μs trigger delay (max 19.2 μs)

‣ DPCFG 0x200 => BC3 filter enable (BC2 also tested)

‣ ZSCFG 0x7F => 3 pulses above threshold, 3 pre-samples, 7 post-samples

‣ ZSTHR 0x0C =>  3 channels threshold (2 and 4 also tested)

‣ VACFG 0x20 & 0x24 => with/without « charge sum » 


• ALPIDE Telescope

‣ 7 planes in coincidence: one cluster per plane

‣ Noisy pixels suppressed
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Slat Noise
• Noise spikes corrected for DS345-v2 wrt DS345-v1
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Quadrant Noise
• Noise DS12-v1: 2 cards used (#91 and #92)
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Results @ 1650 V for Slat and Quadrant 
Threshold 3 channels, >= 3 samples 
Charge sum ON 
(runs 1036-1039) 

9



A. Baldisseri MCH Upgrade Weekly meeting, Oct 24th 2017

0.979259 0.526864 1.42048 5.05739

0.964977 2.17228 0.212996 2.73148

0.0805806 5.14922 1.07734 5.42903

1.58838 0.94584 1.41152 2.99816

1.84543 1.46813 1.04657 6.34631

0.196296 1.33538 4.77706 0.139875

5.33702 5.27032 0.769856 5.79822

0.457703 0.0805806 5.57084 0.114332

1.58297 4.22206 0.598887 0.604354

0.653726 0.927091 0.138648 4.72935

0.473665 0.247159 0.297368 0.474656

0.424283 0.505259 0.45008 1.86878

0.439418 0.503056 0.871367 0.268849

0.522549 0.544645 0.522549 0.222606

0.5305 0.247159 0.750639 0.520091

0.138648 0.583056 0.605061 0.32979

51 52 53 54 55 56 57 58 59 6046

48

50

52

54

56

58

60

62

64

66

68 noisehist_Quad
Entries  64
Mean x    55.3
Mean y   54.94
RMS x   1.116
RMS y   3.669

2−10

1−10

1

noisehist_Quad
Entries  64
Mean x    55.3
Mean y   54.94
RMS x   1.116
RMS y   3.669

Noise Quad

Beam hit map

10

Noise (CERN Saclay lab)

Padx

Beam location

0.805502 0.917181
0.857469 0.756771
0.787146 0.847968
0.806938 0.763257
0.653155 0.831479
0.924443 0.793924
0.783489 0.775294
0.749943 0.751485
0.724356 0.730719
0.864242 0.759654
0.873517 0.845538
0.770913 0.846754
0.687122 0.790027
0.763763 0.738596
0.814604 0.803157
0.854816 0.717936
0.862007 0.819588
0.673002 0.810331
0.744608 0.804384
0.673575 0.920121
0.719129 0.728369
0.726247 0.668913
0.825062 0.622509
0.721985 0.912871
0.878215 0.615863
0.684935 0.728369
0.802944 0.751028
0.744608 0.717876
0.472404 0.747882
0.675609 0.659621
0.66583 0.615514
0.637411 0.695555

0.5 1 1.5 2 2.5 3 3.5 4 4.5
5

10

15

20

25

30

35

40

noisehist_Slat
Entries  64
Mean x   2.503
Mean y   23.99
RMS x     0.5
RMS y   9.137

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

noisehist_Slat
Entries  64
Mean x   2.503
Mean y   23.99
RMS x     0.5
RMS y   9.137

Noise Slat

fPadhitbend.fPadx
1 1.5 2 2.5 3 3.5 4

fP
ad
hi
tb
en
d.
fP
ad
y

5

10

15

20

25

30

35

40

1

10

210

310

fPadhitbend.fPady:fPadhitbend.fPadx

Quad.fPadhitbend.fPadx
48 49 50 51 52 53 54 55 56 57

Q
ua
d.
fP
ad
hi
tb
en
d.
fP
ad
y

48

50

52

54

56

58

60

62

64

66

1

10

210

310

Quad.fPadhitbend.fPady:Quad.fPadhitbend.fPadx

Pa
dy

Padx

Noisy pads 
(DS12-v1 routing)



A. Baldisseri MCH Upgrade Weekly meeting, Oct 24th 2017

htemp
Entries  6798
Mean    1.336
RMS    0.4724

fClusterbend.fXNhits
0 0.5 1 1.5 2 2.5 30

500

1000

1500

2000

2500

3000

3500

4000

4500
htemp

Entries  6798
Mean    1.336
RMS    0.4724

fClusterbend.fXNhits {abs(fClusterbend.fYclus-12.19)<1}
htemp

Entries  6394
Mean    899.9
RMS     558.2

 / ndf 2χ   8107 / 90
Constant  1.6±  1136 
MPV       0.6± 568.6 
Sigma     0.4±   208 

fClusterbend.fCharge
0 500 1000 1500 2000 2500 30000

20

40

60

80

100

120

140

160

180

200

htemp
Entries  6394
Mean    899.9
RMS     558.2

 / ndf 2χ   8107 / 90
Constant  1.6±  1136 
MPV       0.6± 568.6 
Sigma     0.4±   208 

fClusterbend.fCharge {abs(fClusterbend.fYclus-12.19)<1&&fClusterbend.fCharge<3000}

htemp
Entries  6798
Mean    2.672
RMS     0.659

fClusterbend.fYNhits
0 2 4 6 8 10 12 14 160

500

1000

1500

2000

2500

3000

3500

4000
htemp

Entries  6798
Mean    2.672
RMS     0.659

fClusterbend.fYNhits {abs(fClusterbend.fYclus-12.19)<1}
htemp

Entries  6842
Mean    1.066
RMS    0.4707

fNClusterbend
0 2 4 6 8 10 120

1000

2000

3000

4000

5000

6000

htemp
Entries  6842
Mean    1.066
RMS    0.4707

fNClusterbend

Slat Clusters

11

Nb of Pads per cluster (vertical)

0.5%  

Nb of clusters per event

Clusters with 1 pad 1.75% 

Cluster charge Nb of Pads per cluster (horizontal)



A. Baldisseri MCH Upgrade Weekly meeting, Oct 24th 2017

fYextrap
0.5− 0 0.5 1 1.5 2

-fC
lu

st
er

be
nd

.fY
m

at
-fY

ex
tra

p+
13

.2
+0

.0
06

34
02

*fX
ex

tra
p

0.1−

0.05−

0

0.05

0.1

-fClusterbend.fYmat-fYextrap+13.2+0.0063402*fXextrap:fYextrap {abs(-fClusterbend.fYmat-fYextrap+13.2)<0.1}

htemp
Entries  6491
Mean   0.0008915
RMS    0.01729

 / ndf 2χ  2.43e+04 / 80
Constant  0.5± 603.4 
Mean      0.0000085± 0.0005592 

Sigma     0.000009± 0.009475 

-fClusterbend.fYmat-fYextrap+13.2+0.0063402*fXextrap
0.1− 0.05− 0 0.05 0.10

100

200

300

400

500

600

htemp
Entries  6491
Mean   0.0008915
RMS    0.01729

 / ndf 2χ  2.43e+04 / 80
Constant  0.5± 603.4 
Mean      0.0000085± 0.0005592 

Sigma     0.000009± 0.009475 

-fClusterbend.fYmat-fYextrap+13.2+0.0063402*fXextrap {abs(-fClusterbend.fYmat-fYextrap+13.2)<0.1}

Slat Resolution

12
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Results @ 1650 V for Slat and Quadrant 
Threshold 2 channels, >= 3 samples 
Charge sum OFF 
(runs 1013-1016) 
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Results @ 1700 V for Slat and Quadrant 
Threshold 3 channels, >= 3 samples 
Charge sum OFF 
(runs 966-971) 
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σ ~ 58 μm 
ε ~ 96% (± 1mm)

Residuals (all clusters)
htemp

Entries  6568
Mean     1635
RMS     951.2

 / ndf 2χ   7287 / 90
Constant  1.5±  1050 
MPV       1.1±  1091 
Sigma     0.8± 392.1 
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Entries  6568
Mean     1635
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 / ndf 2χ   7287 / 90
Constant  1.5±  1050 
MPV       1.1±  1091 
Sigma     0.8± 392.1 

fClusterbend.fCharge {abs(fClusterbend.fYclus-12.19)<1&&fClusterbend.fCharge<5000}Cluster charge

MPV x 1.85  
wrt 1650V
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htemp
Entries  6584
Mean    852.4
RMS     579.8

 / ndf 2χ  1.054e+04 / 89
Constant  1.6±  1129 
MPV       0.6± 496.7 
Sigma     0.4± 215.6 
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Entries  6584
Mean    852.4
RMS     579.8

 / ndf 2χ  1.054e+04 / 89
Constant  1.6±  1129 
MPV       0.6± 496.7 
Sigma     0.4± 215.6 

Quad.fClusterbend.fCharge {Quad.fClusterbend.fYclus>25&&Quad.fClusterbend.fCharge<3000}
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Entries  6997
Mean    2.637
RMS    0.7228
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Entries  6997
Mean    2.637
RMS    0.7228

Quad.fClusterbend.fYNhits {Quad.fClusterbend.fYclus>25}
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Entries  6997
Mean    2.078
RMS    0.5415
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htemp
Entries  6997
Mean    2.078
RMS    0.5415

Quad.fClusterbend.fXNhits {Quad.fClusterbend.fYclus>25}

htemp
Entries  6391
Mean  0.001664− 
RMS    0.01197

 / ndf 2χ  2.161e+04 / 84
Constant  0.4±   341 
Mean      0.000009±0.002108 − 
Sigma     0.000011± 0.007867 

-Quad.fClusterbend.fYmat-Quad.fYextrap+25.91+0.0338112*Quad.fXextrap
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htemp
Entries  6391
Mean  0.001664− 
RMS    0.01197

 / ndf 2χ  2.161e+04 / 84
Constant  0.4±   341 
Mean      0.000009±0.002108 − 
Sigma     0.000011± 0.007867 

-Quad.fClusterbend.fYmat-Quad.fYextrap+25.91+0.0338112*Quad.fXextrap {Quad.fClusterbend.fYclus>24.5&&abs(-Quad.fClusterbend.fYmat-Quad.fYextrap+25.91+0.0338112*Quad.fXextrap)<0.05}

Quadrant
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Nb of Pads per cluster (vertical)

Clusters with 1 pad 4.3% 

Nb of Pads per cluster (horizontal)

σ ~ 78 μm 
ε ~ 94% (± 1mm)

Residuals (all clusters)
Cluster charge

MPV x 1.81  
wrt 1650V
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Results @ 1700 V for Slat and Quadrant 
Threshold 2 channels, >= 3 samples 
Charge sum OFF 
(runs 972-977) 
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htemp
Entries  6297
Mean  0.001874− 
RMS    0.009143

 / ndf 2χ  1.408e+04 / 82
Constant  0.4±   457 
Mean      0.000006±0.002025 − 
Sigma     0.000006± 0.005922 

-fClusterbend.fYmat-fYextrap+13.277+0.0063402*fXextrap
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htemp

Entries  6297
Mean  0.001874− 
RMS    0.009143

 / ndf 2χ  1.408e+04 / 82
Constant  0.4±   457 
Mean      0.000006±0.002025 − 
Sigma     0.000006± 0.005922 

-fClusterbend.fYmat-fYextrap+13.277+0.0063402*fXextrap {abs(-fClusterbend.fYmat-fYextrap+13.277+0.0063402*fXextrap)<0.05}

htemp
Entries  6599
Mean     1570
RMS     987.3

 / ndf 2χ  3.146e+04 / 90
Constant  1.5± 980.3 
MPV       1.2±  1057 
Sigma     0.9± 424.6 

fClusterbend.fCharge
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Entries  6599
Mean     1570
RMS     987.3

 / ndf 2χ  3.146e+04 / 90
Constant  1.5± 980.3 
MPV       1.2±  1057 
Sigma     0.9± 424.6 

fClusterbend.fCharge {abs(fClusterbend.fYclus-12.25)<1&&fClusterbend.fCharge<5000}

htemp
Entries  7021
Mean    1.015
RMS    0.1225
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Entries  7021
Mean    3.109
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Entries  7021
Mean    3.109
RMS    0.8934

fClusterbend.fYNhits {abs(fClusterbend.fYclus-12.25)<1}

Slat
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Nb of Pads per cluster (vertical) Nb of Pads per cluster (horizontal)

σ ~ 59 μm 
ε ~ 93% (± 1mm)

Residuals (all clusters)Cluster charge

Clusters with 1 pad 4.2%  
(include noise)

Beam region 
only

Clusters with 1 pad
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htemp
Entries  6239
Mean  0.001666− 
RMS    0.01206

 / ndf 2χ  1.698e+04 / 84
Constant  0.4± 327.5 
Mean      0.000010±0.002203 − 
Sigma     0.000011± 0.007983 

-Quad.fClusterbend.fYmat-Quad.fYextrap+25.91+0.0338112*Quad.fXextrap
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Entries  6239
Mean  0.001666− 
RMS    0.01206

 / ndf 2χ  1.698e+04 / 84
Constant  0.4± 327.5 
Mean      0.000010±0.002203 − 
Sigma     0.000011± 0.007983 

-Quad.fClusterbend.fYmat-Quad.fYextrap+25.91+0.0338112*Quad.fXextrap {Quad.fClusterbend.fYclus>24.5&&abs(-Quad.fClusterbend.fYmat-Quad.fYextrap+25.91+0.0338112*Quad.fXextrap)<0.05}

htemp
Entries  6507
Mean    874.8
RMS       588

 / ndf 2χ  1.007e+04 / 90
Constant  1.6±  1103 
MPV       0.6± 527.9 
Sigma     0.4± 217.4 

Quad.fClusterbend.fCharge
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Entries  6507
Mean    874.8
RMS       588

 / ndf 2χ  1.007e+04 / 90
Constant  1.6±  1103 
MPV       0.6± 527.9 
Sigma     0.4± 217.4 

Quad.fClusterbend.fCharge {Quad.fClusterbend.fYclus>25&&Quad.fClusterbend.fCharge<3000&&Quad.fClusterbend.fCharge>0}

htemp
Entries  6929
Mean     2.17
RMS    0.5586
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Entries  6929
Mean     2.17
RMS    0.5586

Quad.fClusterbend.fXNhits {Quad.fClusterbend.fYclus>25}
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Entries  6929
Mean    2.739
RMS    0.7188
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Entries  6929
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Quadrant
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Nb of Pads per cluster (vertical) Nb of Pads per cluster (horizontal)

σ ~ 79 μm 
ε ~ 93% (± 1mm)

Residuals (all clusters)Cluster charge

Clusters with 1 pad 4.3%  
(include noise)

Beam region 
only



Results @ 1650 V for Slat and Quadrant 
New electronics 11 mV/fC 
Threshold 8, 5 channels, >= 3 samples 
Charge sum OFF 
(runs 950-953)
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htemp
Entries  5638
Mean  05− 4.087e
RMS    0.00987

 / ndf 2χ  1.161e+04 / 81
Constant  0.4± 372.6 
Mean     06− 7.795e±05 −2.336e− 
Sigma     0.000009± 0.006442 

-fClusterbend.fYmat-fYextrap+13.28+0.00649675*fXextrap
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Entries  5638
Mean  05− 4.087e
RMS    0.00987

 / ndf 2χ  1.161e+04 / 81
Constant  0.4± 372.6 
Mean     06− 7.795e±05 −2.336e− 
Sigma     0.000009± 0.006442 

-fClusterbend.fYmat-fYextrap+13.28+0.00649675*fXextrap {abs(-fClusterbend.fYmat-fYextrap+13.28+0.00649675*fXextrap)<0.05}

htemp
Entries  5754
Mean     3797
RMS      2339

 / ndf 2χ   8486 / 90
Constant  1.6± 942.6 
MPV       3.0±  2450 
Sigma     2.1± 902.4 
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Entries  5754
Mean     3797
RMS      2339

 / ndf 2χ   8486 / 90
Constant  1.6± 942.6 
MPV       3.0±  2450 
Sigma     2.1± 902.4 

fClusterbend.fCharge {abs(fClusterbend.fYclus-12.25)<1&&fClusterbend.fCharge<12000}

htemp
Entries  6070
Mean    2.985
RMS    0.7953
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Mean    2.985
RMS    0.7953

fClusterbend.fYNhits {abs(fClusterbend.fYclus-12.25)<1}
htemp

Entries  6070
Mean    1.004
RMS    0.06144
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Entries  6070
Mean    1.004
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fClusterbend.fXNhits {abs(fClusterbend.fYclus-12.25)<1}

Slat
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Nb of Pads per cluster (horizontal)

σ ~ 64 μm 
ε ~ 93% (± 1mm)

Residuals (all clusters)
Cluster charge

Clusters with 1 pad 2.4%  
(include noise)

Beam region 
only

Nb of Pads per cluster (vertical)
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htemp
Entries  5640
Mean  0.000763− 
RMS    0.02288

 / ndf 2χ  2.674e+04 / 85
Constant  0.5± 484.3 
Mean      0.0000099±0.0001373 − 
Sigma     0.000011± 0.008917 

-Quad.fClusterbend.fYmat-Quad.fYextrap+25.916+0.0338112*Quad.fXextrap
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Entries  5640
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 / ndf 2χ  2.674e+04 / 85
Constant  0.5± 484.3 
Mean      0.0000099±0.0001373 − 
Sigma     0.000011± 0.008917 

-Quad.fClusterbend.fYmat-Quad.fYextrap+25.916+0.0338112*Quad.fXextrap {Quad.fClusterbend.fYclus>24.5&&abs(-Quad.fClusterbend.fYmat-Quad.fYextrap+25.916+0.0338112*Quad.fXextrap)<0.1}

htemp
Entries  5808
Mean    687.3
RMS     577.6

 / ndf 2χ   8703 / 90
Constant  1.9±  1315 
MPV       0.4± 327.5 
Sigma     0.3±   155 

Quad.fClusterbend.fCharge
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Entries  5808
Mean    687.3
RMS     577.6

 / ndf 2χ   8703 / 90
Constant  1.9±  1315 
MPV       0.4± 327.5 
Sigma     0.3±   155 

Quad.fClusterbend.fCharge {Quad.fClusterbend.fYclus>25&&Quad.fClusterbend.fCharge<3000&&Quad.fClusterbend.fCharge>0}

htemp
Entries  6146
Mean    2.154
RMS    0.7047
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Mean    2.154
RMS    0.7047

Quad.fClusterbend.fYNhits {Quad.fClusterbend.fYclus>25}
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Entries  6146
Mean    1.781
RMS    0.5966
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Quad.fClusterbend.fXNhits {Quad.fClusterbend.fYclus>25}

Quadrant
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Nb of Pads per cluster (vertical) Nb of Pads per cluster (horizontal)

σ ~ 89 μm 
ε ~ 91.6% (± 1mm)

Residuals (all clusters)Cluster charge

Clusters with 1 pad 15.4%  
(include noise)

Beam region 
only
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Summary

• Satisfactory results for the Slat @ 1650 V: Res ~ 70 μm & ε ~ 95%  

• Issue with the gain of the Quadrant => poor resolution & efficiency


‣ Gas flow? HV supply? Same construction as the ones in the cavern?


• Gain for both detectors x1.8 for 50 V => OK

• Threshold 3->2 => Not a real improvement

• New electronics


‣ Really 11 mV/fC? It looks like 17 mV/fC (4*2450/568)

‣ More dynamics. The threshold can be better tuned but no sensible gain.

27

Slat Quadrant

HV 
(V)

Thres 
(ADC ch)

MPV 
(ADC ch)

YNhits 
(%)

Res 
(μm)

Eff
(%)

MPV (ADC 
ch)

YNhits 
(%)

Res 
(μm)

Eff
(%)

1650 3 568 1.75 70 95 274 8.6 93 93

1650 2 538 4.1 72 91 287 5.9 93 93

1700 3 1049 
(x1.8) 0.76 58 96 497 (x1.8) 4.3 79 94

1700 2 1057 4.2 59 93 527 4.3 79 93

1650 8/5 2450 2.4 64 93 327 15.4 89 92New electronics

The detectors should have a good gain


