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Ab t tAbstractAbstract 
HiRadMat (High RadiaƟon to Materials) constructed in 2011 is a facility at CERN designed to provide high‐intensity pulsed beams to an irradiaƟon area  HiRadMat (High RadiaƟon to Materials), constructed in 2011, is a facility at CERN designed to provide high intensity pulsed beams to an irradiaƟon area 

where material samples as well as accelerator component assemblies (e g vacuum windows high power beam targets collimators ) can be tested Thewhere material samples as well as accelerator component assemblies (e.g. vacuum windows, high power beam targets, collimators…) can be tested. The p p g g p g
f ilit 440 G V t b t t d f th CERN SPS ith l l th f t 7 2 d ith i l f 3 4 MJ (3 1013facility uses a 440 GeV proton beam extracted from the CERN SPS with a pulse length of up to 7.2 us, and with a maximum pulse energy of 3.4 MJ (3x1013 y p p g p , p gy (

/ l ) dd b h f / h d l l f k b d d h bproton/pulse) In addiƟon to protons ion beams with energy of 440 GeV/charge and total pulse energy of 21 kJ can be provided The beam parametersproton/pulse). In addiƟon to protons, ion beams with energy of 440 GeV/charge and total pulse energy of 21 kJ can be provided. The beam parameters 
can be tuned to match the needs of each experimentcan be tuned to match the needs of each experiment. 
HiR dM t i t i di Ɵ f ilit h l d i t b l t d It i th t t d i d t f i l l  HiRadMat is not an irradiaƟon facility where large doses on equipment can be accumulated. It is rather a test area designed to perform single pulse ex‐y g q p g p g p

l h ff f h h l d b l l bl ll d h fperiments to evaluate the effect of high‐intensity pulsed beams on materials or accelerator component assemblies in a controlled environment The fa‐periments to evaluate the effect of high intensity pulsed beams on materials or accelerator component  assemblies in a controlled environment. The fa
16 15cility is designed for a maximum of 1016 protons per year distributed among 10 experiments each having a total of 1015 protons or about 100 highcility  is designed  for a maximum of 10  protons per year, distributed among 10 experiments, each having a  total of 10  protons or about 100 high‐

intensity pulses This poster will also demonstrate the possibiliƟes for research using this facility and showing examples of upcoming experiments schedintensity pulses.  This poster will also demonstrate the possibiliƟes for research using this facility and showing examples of upcoming experiments sched‐y p p p g y g p p g p
l d f h i b i d Ɵ i 20 Ɵ i d ill i 20 i iƟ ll i h b il biluled for the coming beam period starƟng in autumn 2014 Beam operaƟon to HiRadMat will resume in autumn 2014 iniƟally with proton beam availabil‐uled for the coming beam period starƟng in autumn 2014. Beam operaƟon to HiRadMat will resume in autumn 2014, iniƟally with proton beam availabil

ity while in early 2015 Argon ions will also be availableity, while in early 2015 Argon ions will also be available.   PÙ�Ý�Äã�� �ã NUMAT14, 24—30 O�ãÊ��Ù 2014, C½��Ùó�ã�Ù, F½ÊÙ®��, USAPÙ�Ý�Äã�� �ã NUMAT14, 24 30 O�ãÊ��Ù 2014, C½��Ùó�ã�Ù, F½ÊÙ®��, USA  

L Ɵ CERN A l t C l P t & I B P tLocaƟon: CERN Accelerator Complex Proton & Ion Beam ParametersLocaƟon: CERN Accelerator Complex      Proton & Ion Beam Parameters 
 Not an irradiaƟon facility for large doses ! Not an irradiaƟon facility for large doses !  

B t P t Pb82+ Beam parameter Protons  Pb82+p  

/ Nominal energy 440 GeV 173.5 GeV/nucleonNominal energy   440 GeV  173.5 GeV/nucleon 

Pulse Energy up to 3 4 MJ up to 21 kJ Pulse Energy  up to 3.4 MJ  up to 21 kJ 

Bunch Intensity [protons] 5 0 109 1 7 1011   3 107 to 7 107 Bunch Intensity [protons]  5.0 · 10  ‐ 1.7 · 10    3 · 10  to 7 · 10   

N b f b h l 1 288 52 Number of bunches per pulse  1— 288  52 p p

Bunch spacing [ns] 25, 50, 75 or 150 100 Bunch spacing [ns]  25, 50, 75 or 150  100 

Pulse length [μs] 7 2 5 2 Pulse length [μs]  7.2  5.2 

Beam size at target Variable around 1 mm2 
 Beam size at target  Variable around 1 mm

 16 Annual proton budget limited to 1016 protons Annual proton budget limited to 10 protons  
To be shared amongst the experimentsTo be shared amongst the experiments g p

Facility’s Layout and ServicesFacility’s Layout and ServicesFacility s Layout  and  Services  

3 t d f i t Ɵ t i t ll Ɵ d i t3 stands for experiments, supporƟng remote installaƟon and moving to a  p , pp g g
d d d l ddedicated cool—down zonededicated cool down zone  

 E i d i h Ɵ Ɵ f i l l i i (l d hi h l Equipped with automaƟc connecƟons for signals, electricity (low and high volt- Equipped with automaƟc connecƟons for signals, electricity (low and high volt

age) and waterage) and water 

PreparaƟon lab (same interface us the underground area) at surface for safePreparaƟon lab (same interface us the underground area)  at surface for safe  p ( g )
i i i d i ll Ɵ d fli h h k f h icommissioning and installaƟon and pre-flight check of the experiment.commissioning and installaƟon and pre flight check of the experiment. 

A ailabilit of ario s e perimental instr mentsAvailability of various experimental instruments:   y p

 High Speed Camera Laser Doppler Vibrometer Microphones Beam Loss Moni High Speed Camera, Laser-Doppler Vibrometer, Microphones, Beam Loss Moni-

torstors... 

C l D ZRemote InstallaƟonExperimental Area Cool Down ZoneRemote InstallaƟon Experimental Area Cool Down Zone  

Highlights of experiments in 2012 Experiments planned Experiment approval processHighlights of experiments in 2012 Experiments planned Experiment approval processHighlights of experiments in 2012 


p p
f 2014 2015

Experiment approval process  
9 experiments successfully completed for 2014—2015 1 Submit applicaƟon for beam Ɵme9 experiments successfully completed  for 2014 2015 1. Submit applicaƟon for beam Ɵme   p y p

N hi h f d Ɵ l d Ɵ (W ScienƟfic interest pulse list installaƟon drawNew high power target concepts for secondary parƟcles producƟon (W-  ScienƟfic interest, pulse list, installaƟon draw-New high power target concepts for secondary parƟcles producƟon (W
d )  li Ɵ i d ! ing preliminary safety documentaƟonpowder)  12 applicaƟons received ! ing, preliminary safety documentaƟon  powder)  12 applicaƟons received ! g p y y

2 I iƟ l di i ith f ilit tImpact of high-intensity beam to LHC collimator 2. IniƟal discussion with facility management  Impact of high intensity beam to LHC collimator y g
i b i d i Ɵfi dCharacterizaƟon of six different materials under the beam impact 3. Review by HiRadMat ScienƟfic BoardCharacterizaƟon of six different materials under the beam impact  3. Review by HiRadMat ScienƟfic Board  

4 Review by HiRadMat Technical Board 4. Review by HiRadMat Technical Board 
 

Safety review beam availability review techSafety review, beam availability review, tech-
 

y y
nical reviewnical review   

 Beam 440 GeV  

PosiƟve recommendaƟon from the above0 ms 20 ms 40 ms  

b f b lli (9 l i ll Ɵ )
PosiƟve recommendaƟon  from the above 

Robustness test of beam septum collimator (9 m long installaƟon) boards validates the beam slot allocaƟon toRobustness test of beam septum collimator (9 m long installaƟon) boards validates the beam slot allocaƟon to 
RadiaƟon protecƟon instrumentaƟon intercomparison & calibraƟon th h d lRadiaƟon protecƟon instrumentaƟon intercomparison & calibraƟon  the schedule  

P ibl ’ fi i l b E C d2Possible users’ financial support by EuCard2— Possible users  financial support by EuCard2
Ɵ lTransnaƟonal Access


TransnaƟonal Access  

Beam instrumentaƟon For more informaƟon :Beam instrumentaƟon, For more informaƟon :
high power targets micro-

For more informaƟon :  
high power targets, micro-

hƩp://www cern ch/hiradmatphones beam windows hƩp://www.cern.ch/hiradmatphones, beam windows . . .  hƩp://www.cern.ch/hiradmat 
hiradmat sps@cern ch hiradmat.sps@cern.chhiradmat.sps@cern.ch 

 




