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Materials:Materials:

Bar – 7 (0.5 cm thickness):
BC – 404 + Thick teflonBC – 404 + Thick teflon

Bar – 4 (1 cm thickness): 

EJ – 204 + Thick teflonEJ – 204 + Thick teflon
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SPS campaign (p) – Horizontal Bar: 4

0 2 4 6 8 10 12 14
310´

ADC [Counts]
0

100

200

300

400

500

600

700

800

[C
ou

nt
s]

Width     13.2± 358.3 

MP        7.4±  6384 

Area      6.693e+03± 9.188e+05 

GSigma    18.6± 722.5 

Width     4.5± 286.5 

MP        3.7±  3919 

Area      4.883e+03± 9.676e+05 

GSigma    8.5± 359.8 

Protons: B7 - B4
Ch 12 [asic 1]
Ch 13 [asic 1]

B4_R

B4_L

0.5 cm 1 cm

0 2 4 6 8 10 12 14
310´

ADC [Counts]
0

100

200

300

400

500

600

700

800

[C
ou

nt
s]

Width     27.5± 345.3 

MP        15.6±  7092 

Area      7.879e+03± 7.608e+05 

GSigma    36.6±  1038 

Width     8.6± 189.8 

MP        7.9±  3496 

Area      5.370e+03± 8.423e+05 

GSigma    15.8± 634.1 

Protons: B7 - B4
Ch 14 [asic 0]
Ch 15 [asic 0]

B7_U

B7_D

Spectral analyses overview

Proton beam: 350 GeV 
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SPS campaign (e) – Horizontal Bar: 4
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Spectral analyses overview

Electron beam: 150 – 250 GeV 
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Materials:Materials:

Bar – 10 (1 cm thickness):
EJ – 204 + Thick teflonEJ – 204 + Thick teflon

Bar – 4 (1 cm thickness): 

EJ – 204 + Thick teflonEJ – 204 + Thick teflon

PSD bar prototype @CERN Spectral analyses overview

Proton beam: 350 GeV 
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SPS campaign (e) – Horizontal Bar: 4
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Spectral analyses overview

Electron beam: 150 – 250 GeV 
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SPS campaign  – protons vs electrons
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For electrons:
Additional effects close to saturation point

Backsplash, radiative losses, 
additional noise sources?
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Spectral analyses overview
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SPS campaign  – protons vs electrons
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SPS campaign  – Hits on neighboring bars

PSD bar prototype @CERN Spectral analyses overview
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PS campaign (π+) – Horizontal Bar: 6

0.5 cm 1 cm

Materials:Materials:

Bar – 7 (0.5 cm thickness):
BC – 404 + Thick teflonBC – 404 + Thick teflon

Bar – 6 (1 cm thickness): 

EJ – 204 + Thick teflonEJ – 204 + Thick teflon

B7_U

B7_D

B6_LB6_R

Pion beam: ~ 10 GeV 
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PS campaign (π+) – Horizontal Bar: 6

0.5 cm 1 cm

Materials:Materials:

Bar – 24 (0.5 cm thickness):
BC – 404 + Thick teflonBC – 404 + Thick teflon

Bar – 6 (1 cm thickness): 

EJ – 204 + Thick teflonEJ – 204 + Thick teflon

B6_R B6_L

B24_D

B24_U

Pion beam: ~ 10 GeV 
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PS campaign (π-) – Horizontal Bar: 6
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Pion beam: ~ 10 GeV 
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Horizontal bar results
Fitting all SiPM charge distributions w/ LanGaus functions 

Average Normalized MPV

Average MPV count in all
 trigger positions

Lab results: 75 cm bar
Att length: 137 ± 6 cm 

Previously tested 
bars @ LNGS

Lab results: 150 cm bar
Att length: 184 ± 8 cm 

More results ongoing...
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Vertical bar results
Fitting all SiPM charge distributions w/ LanGaus functions 

Average Normalized MPV

Average MPV count in all
 trigger positions

Lab results: 75 cm bar
Att length: 137 ± 6 cm 

Previously tested 
bars @ LNGS

Lab results: 150 cm bar
Att length: 184 ± 8 cm 

More results ongoing...
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Summary

HERD SPS & PS beam test @ CERN

● Overall analysis of SPS & PS data @ CERN

● Overview of spectral measurements for each tested bar (vertical/horizontal)

● Consistency between SPS electrons & protons

● Additional comparisons between PS & SPS (π+/- vs p)

● Ongoing bar MC simulation work w/ various geometries/particles/energies

● Upcoming instrumentation of novel 1.6 m trapezoidal bar to validate 
performance aspects in larger scales 
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