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« Tests of novel acceleration techniques such as dielectric laser
acceleration (DLA).

« Using the ARES linac at the SINBAD facility (DESY, Hamburg). EXPEEIL“giNTAL
 Measure beam energy and determine performance of the novel MATCHING \
accelerator under test with a spectrometer setup. SECTION TRAVELING WAVE

QUADRUPOLE STRUCTURE

« Consists of a dipole and a beam profile monitor downstream. STRIDENAS
LOCATION
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Novel acceleration techniques with Beams with charge densities below Challenging to measure with Dedicated beam profile monitor
small volumes. 7 electrons per umz, conventional diagnostics. soLuUTION | based on silicon strip sensors for

low-charge beams.

DESIGN OF THE STRIP DETECTOR FOR NOVEL ACCELERATORS AT SINBAD (STRIDENAS)

Developed as an internal DESY collaboration combining the expertise of the accelerator R&D group, the ATLAS detector group and DESY technical groups.

COMPONENTS TRANSIENT-CURRENT TECHNIQUE MEASUREMENTS
« PCB with 64 readout channels. R lacer
beam
« Sensors glued and bonded to PCB. * Investigate signal length and
readout |-
+ PCB can be placed in a dedicated holder. transverse spread.
. CAEN charge-to-digital converters.  Measurements with infrared light.
3(10‘3 2(10_3
» Dynamic range: 0 — 900 pC ; ~ b ya
« Dual range: 25 fC and 200 fC resolution 2 L /
g p type : /
_(: VME Crate ey E—— - _4§ low intensity gniﬁiiredwzga?g = _4§ high intensity Measured IF 196
. . . . Hv _?: round 5 X= 48 um sd 0.6799 _5§ X =48 um J 509
5 5|8 ¢ ' ( = : : % 40 e 8 100 & a0 60 80 100
Computer with — § § § § d , ‘J | B | STELPA%EQIETLREE‘ PITCH ~ 75 um . f:THIX:mclglL\I;RE tnel fins]
acqustion =l I EE]E]  som . of ? :
software g_ % % E '% -0_005f
— Optical fibre | 2| 2| 8| D S 001 . « Position scan to investigate signal
J 5151|515 s F 1 spread
: Requirements g0 H L P '
O . 0.02 - \l_ j Intensity low, Ch. 1
: . g . [Lmeswoncnz | ¢ NO transverse spread towards
_ * 100 pm range resolution. 0,025 s hbour tp < visibl
mm2 10.02 x 10.02 * Charge range: PO VR R VAR 1 neighbouring Strip 1S VISIDIE.
AR 2 : n 1 fC _ 40 fC 0 50 ;-%%sitionﬂ[ﬁr?’l] 200 250
S 0 « Withstand ~10° e- per
BN . of Strips 103 shot. | DESY Il TEST BEAM FACILITY
- « Shielded from light. TEST BEAM
SSI SUrip Pitch g e » UHV-compatible in final « Electron energies: 1 —6 GeV e
pm 310 | Weiss g8 o
Setup. + Single electrons needed for detector tests. “Tage oA colimater,
- _ . O
STRIDENAS FUNCTIONALITY TESTS ¢ Partcleraie up o = h KAz 5 DESYN
") DESYII
* Provides infrastructure for experiments. |

READOUT ELECTRONICS TEST WITH PHOTOMULTIPLIER SIGNALS

. . . SENSOR TESTS WITH AMPLIFIER
« Different charge integration gates.

« STRIDENAS detector measurement unsuccessful

+ Use of iron plates to produce particle showers and increase the number F=£=
due to early breakdown of the sensors.

of iIncoming particles.

. .  Measurements repeated with functional sensor
« Example measurements with a 15 ps gate signal.
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