Medipix beam test

Benedikt Bergmann on behalf of the Medipix team at the Institute of
Experimental and Applied Physics



Motivation - Addressed
detector development

Characterization of different sensor materials
Timepix4 R/O system
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Test of slow and logrithmic gain

Timepix2 — adaptive gain and Continuous Read Write

Test of software for real-time analysis and data
compression
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120 GeV/c pions - 50 V

x10° [ Entries 1.2880660+07

B %2/ ndf 8348 / 256
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Width (keV) 6.786 + 0.004

A, (keV) 82.75+ 0.00

r Area 1.307e+07 + 3.690e+03
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Beam spot and stopping power measurement
with Timepix3 Quad (September 2021)
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Incidence Angle: 8=0"

(dE/dx)upy,1 = 1.13
(dE/dx)upy, > = 3.88
(dE/dx)mey, 3 = 7.89
(dE/dx)uey. 4 = 14.44
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Incidence Angle: 8 = 50"

(dE/dx)upy,1 = 1.20

(dE/dx)uey. 2 = 6.04

(dE/dx)mey, 3 = 13.92
(dE/dx)uey 4 = 23.25
(dE/dx)umy 5 = 33.49
(dE/dX)upy. 5 = 43.65
(dE/dx)uey. 7 = 53.98
(dE/dx)wpy 5 = 65.30
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Timepix2 — adaptive gain
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Figure 1: Comparison of the dE/dX measured in a mixed ion beam for the different impact angles
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Incidence Angle: 6 =30

(dE/dx)mpv.1 = 1.20
(dE/dx)mpv. 2 = 5.70
(dE/dx)mpy, 3 = 12.27
(dE/dx)mpy,a = 19.78
(dEfdX)mpy,5 = 28.15
(dEfdx)uev,s = 38.03
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Incidence Angle: 6= 70"

(dE/dx)ypy,, = 120
(dE/dx)upy 2 = 6.46
(dE/dx )y, 3 = 15.22
(dE/dX)ypy. 4 = 25.63
(dE/dx)ypy, 5 = 37.12

(dE/dX)pmev.s = 49.19
(dE/dx)ppy, 7 = 6061
(dE/dX)mpy,s = 72.18
(dE/dx)mpy, o = 84.31
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investigated.

Using spectrum stripping by iterative Landau- and Gaus-curve fitting different ion species are identified.



Beam and infrastructure
requirements

Beam requirements:
« ~300 kParticles/spill Frequent access
* Primary beam

* Fragmented beam

Infrastructure requirement:
 Moveable table (e.g., DESY)
» Standard table for PCs, readout, voltage source




