UPGRADE OF GSI HADES BEAM LINE IN PREPARATION FOR HIGH INTENSITY RUNSs
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AbStra Ct beam transmission and quality. These measures are: additional shielding, additional
_ _ _ _ _ | | beam instrumentation, modification of beam optics and increase of vacuum
HADES Is a fixed target experiment using SIS18 heavy lon beams. It investigates the chambers’ apertures in critical locations. The optics study and preliminary results of
microscopic properties of matter formed in heavy-ion, proton and pion - induced FLUKA simulations for optimization of location of loss detectors are presented.

reactions in the 1-3.5 GeV/u energy regime. In 2014 HADES used a secondary pion
peam produced by interaction between high-intensity nitrogen primary beam and a
peryllium target. In these conditions beam losses, generated by slow extraction and
peam transport to the experimental area, led to activation of the beam line elements and
triggered radiation alarms. The primary beam intensity had to be reduced and the beam
optics modified in order to keep radiation levels within the allowed limits. Similar beam
conditions are requested by HADES experiment for upcoming run in 2018 and in the
following years. Therefore, a number of measures have been proposed to improve

Optics change

GTH3MU1 dipole, activated by high losses during 2014.
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calculations performed with approximate dipole GTH3MU1

emittances assuming centered extraction

Beam Loss Monitoring system
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 Fast identification of loss location and Iits nature Is needed.

« BLM system based on scintillators + PMTs + counting electronics. source?2
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» Detectors located downstream of dipole and quadrupole magnets. source
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FLUKA simulations
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Other improvements

Strahlrichtur:g_ 1 — —_ D3 \
SEME TE1 Joxi TE2 [P TE2 Va3 THIoC | TH1 [OK4 THR [WiT v ncmxa T oy
' TORE0 / Elw TE2 KA o Iy -2 0lCl6) T [DC : '
S06 MU S - —— - — — — TH2 VK5 TH2 | VKS
Vacuum chamber aperture upgrades.s,s TELDT! TE2 [k Biil/ 1 [ZO 1] O A i) DS s e | e
- 1 2 3 7¢ 8 9 10
Halo detectors - 4 retractable | = H= = : 2 s Wi a= | | HS
— - 20808 \ -— EoE . i‘ ‘ . ‘ %,
— S06
scintillators to observe beam shape g T ] | s IE1 |00 X : (E2bwT 5:9; THIIKX] L mh Tk T
06 W2t TE1 JaD11 TS1 VU1 TE2|aT12 TH1 KV THIJOD12 Taloon] TH2 [Kxt TH2]aD22
on the target — good spatial and sbe e EML GEeo) MU Trl00i
D3 HAD| KY4 " ugf ® BLM
temporal resolutions. —— o bl el a >
| pion production target - e ShC 1 HAD aperture increase
SEM detectors for relative beam @3“——' - . N 6 X @ halo detectors
. . ] [EO0®E) ok 2 poba ) e ol |\ o] '
intensity measurements. T R s //m =/ e ] &> Wi L AN ® SEM monitors
/ @@“ M} KY3
Control system upgrade (LSA). R \ 1 1213 14 e Foho2
< ‘ o = “D031 |
Data archiving system. - o

Summary and Outlook Literature
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Beam line adaptations to high-intensity run based on optics change and aperture upgrade.

Lots of smaller improvements, data acquisition system to properly log the beam data.
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