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Abstract: The High Luminosity Upgrade of the Large Hadron Collider (HL-LHC) will feature higher intensity beams in the whole injector chain. This upgraded scenario requires that normalized
transverse emittance be measured with a precision better than 5%. For beam wire scanners at CERN, this translates into a required wire position incertitude in the order of a few micrometres. A
new generation of beam wire scanner (BWS), for transversal beam profile monitoring, is under developoment on the framework of the LHC Injector Upgrade (LIU) project at CERN. Two pre-series

prototypes have been built and installed in the SPS and PSB, to assess the performance of the upgraded BWS concept. This contribution shows the outcome of the measurement campaigns
carried out on the first BWS prototypes, both in the laboratory and with proton beams.
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Motivations for an Upgraded Design: Calibration bench for prototype characterization:

Wire diagnostics

* An optical bench is used for the instrument characterization and position sensors calibration.
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Optical position sensor working principle and signal received with disk rotation
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Infrastructure for BWS prototype:
* Two acquisition systems (Standard, Q-PMT).
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Prototype scanner BR3.BWS.4L1.H (20m/s) L R . HCVD Diamond detector (1em2)
* Reference scanner BR3.BWS.2L1.H (15m/s)

{30x30 mm) ;

* Scans done over different injections. "
* Bunch Interceptions per scan > 200-700.

. Beam Wire Scanner prototype (BWS.51740.V) installed on SPS tunnel
Tests conditions:
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: * Beam centroid precision: Spread around mean value.
Beam width and measurement spread for both scanners.
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* Four PMT operating in parallel. o Beam profile measurements of prototype and reference scanners Beam centroid measured by prototype and reference scanners

* Different ND filters per detector.
 PMTs characterized with custom HV bases.
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Indented for single configuration with all beams Prototypes characterization determined a wire position precision of 6 um with 10 um accuracy. The SPS beam tests
In-Tunnel acquisitions with front-end: Seam profle mossuremant SR3.BWS.AL1H wih QT + CECAL and StandardSystom +Scope shown that the prototype performance is comparable with operational linear scanners despite a 20 times number of
+ Evaluated on PSB but intended for SPS/LHC §07[ [ sumen Sk points per sigma, resulting in a beam width incertitude smaller than 2.5% and 5% in emittance. PSB beam tests leaded

F: Open

 Quad-channel 40MHz integrator ASIC. Eost | to a precision slightly better than operational systems, ~0.7% sigma incertitude with ISOLDE beams. The high dynamic
* Low noise acquisition close to detectors. 8.0 E‘\iﬁ/ . F;W e range acquisition system based on a Q-PMT detector demonstrated its applicability covering several orders of magnitude.
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 Expected QPMT-FE combined dynamics ~1e6.
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LHC25 1.4GeV [ LHC25 Cycle ‘ ISOLDE Cycle Refe re n c e S :

Dynamic Channel Switching

Operation during Beam Test: or

* Single configuration for LHC25/ISOLDE cycles.
 Dynamic channel selection in post-processing.
I — —— - Juan Les Antibes, France, Oct. 2014, pp. 1139-1145

. . . .
Seconda res dyna mICS Varled by 1e3 [5] J.L. Sirvent, “Beam Secondary Shower Acquisition Design for the CERN high Accuracy Wire Scanner”, Ph.D. thesis, Universitat de Barcelona, Barcelona, Spain, unpublished.

° System virtually free Of PMT satu ration' o 1o 1340 a1 Iy ,5:19 [6] R. Veness et al., “Experience from the construction of a new fast wire scanner prototype for the CERN-SPS and its optimisation for installation in the CERN-PS Booster”, in Proc. IBIC’15, Melbourne,
TimeStamp (HH:MM) Australia, Sept. 2015, paper TUPB061, pp. 479-482.

Standard and Q-PMT profile measurements for BR3.BWS.4L1.H [7] R. Veness et al., “Installation and test of pre-series wire scanners for the LHC injector upgrade project at CERN”, in Proc. IPAC’17, Copenhagen, Denmark, May 2017, paper MOPAB121, pp. 412-414.

[1] J. Koopman, A.G. Ollacarizqueta and Lokhovitskiy, “Fast wire scanner Calibration”, in Proc. DIPAC’09, Basel, Switzerland, May 2009, paper TUPBO5, pp. 170-173.
------- [2] G. Baud et al., “Performance assessment of wire scanners at CERN”, in Proc. IBIC’13, Oxford, UK., Sept. 2013, pp. 449-502.
[3] J. Coupard et al., “LHC Injectors Upgrade Technical Design Report: Volume 1 Protons”, CERN, Geneva, Switzerland, Rep. CERN-ACC-2014-0337, Dec. 2014
[4] J. Emery et al., “A fast and accurate wire scanner instrument for the CERN accelerators to cope with severe environmental constraints and increased demand for availability”, in Proc. IEEE CCA’14,

e
I

ka
|
i

— i — i —— — —— — = — — e — - —

—
1
i

ICECAL Channel Selected

=]

Contact: jsirvent@cern.ch International Beam Instrumentation Conference 2017 (IBIC’17). 20-24 August 2017. Grand Rapids, Michigan, USA.




