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NBI2012 - Participation
» Thanks to all of you for coming to CERN/Geneva!
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NBI2012 - Participation
» Thanks to all of you for coming to CERN/Geneva!
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» T2K produced excellent results with 0;3 measurement

I. Efthymiopoulos - CERN

Data accumulation

Delivered POT to Neutrino Beam line (MR-FX)

[— -4,
F Run2 6 v, events (indication) R““ 3
£ 7%F Runl — i
2 ‘ * | g "“l W
3 € > _— Horn ps ?
2.5 maintenance '+ trouble 2.5
2 ) - o — B
I ' recovery
1.5 < 1.5
1 JO0kA 1.
0.5 0.5
o m_ml ..... I P P SRS R S SR R— T
2010/J0an 2070/Jun 20710/Nov ?’1 1/ Apr 2011 /‘-np )01 )anh 20 1 )/Aug
Earthquake . -
Apr. 2009 First beam .
Jan. 2010 Physics run (Run1) started including the near detectors ’ |
July-Oct.2010 Summer maintenance period : — —
Nov.2010 Run2 started 11 veevents (evidence)

Mar.2011 Stop due to the earthquake, 1.43 x 10?°POT for physics accumulated by then
Apr.-Dec.2011 Recovery from the earthquake

Dec.2011 Horn power supply broken

Mar.2012 Run3 started using old PS (with lower horn current in March)

Apr.-Jun.2012 Run3 with nominal horn current, 3.01 x 102°POT for physics accumulated
so far (8 x 102'"POT approved)

Oct.2012 Rund started and 200kW continuous operation achieved



S A

y T2K (2)

»..and an impressive recovery in record time from the earthquake !

Recovery around Target Station

I. Efthymiopoulos - CERN



NuMI

»Facing cha

P A SAS = AL DA 2

PTam

lenges with the targets but also smooth running: 1.6 102! int.pot

* Oct: NTO4 -> NTO5

* Mar: NTO5-> NTO6
* May: NTO6 -> NTO1
* July: NTO1->NTO2

* July: PB Dipole cables ground
fault; Sump pump & alarm
failure.

* Sep: NTO2->NTO7

I. Efthymiopoulos - CERN

FY 2010 : Tritium Mitigation & Great Uptime

Total POT in FY 2010 = 3.19 x10**20

FY 2011 : Year of the Targets (Five) & PB Cables

NT-01
NT-02
NT-03
NT-04
NT-05
NT-06
NT-07

— ™

e —— |

O

— W 1st use

- M 2nd use

1

0 1 2 3 4 5 6 7
Protons on Target (1029)

Total POT in FY 2011 = 2.21 x10**20




MiniBooNE

Ten Years of Successful
MiniBooNE Running and Results!

- Neutrino mode: 6,5£20 POT.
Antineutrino mode: 11.3E20POT Further Neutrino/Antineutrino

Running: Worthwhile?

dPErs =
2 cross sectioniand siuxppape 1
) .

5 l3igsor il B Shdnlos s g . 1 * The Booster Neutrino Beam will be used again for MicroBooNE
7TPNDRNESIS y B AR and possibly other projects. Is it worth taking more MiniBooNE
. The experimentHEEICHIEVEdNteRN and physics goals! data with the current detector to increase statistics?

* Neutrino mode: probably not. We are reaching systematic
limits.

* Antineutrino mode: possibly. We are still statistics limited,
but many years would be required to double the data set.

* There are possible new configurations that would address some

systematic issues.

I. Efthymiopoulos - CERN 9
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Total Integrated Intensity since CNGS Start in 2006

CNGS approved for 22.5E19 pot = i.e. 5 years with 4.5E19 pot/yr
-> Expect ~10 v, eventsin OPERA = 2 v_candidates published

CNGS 2012 Daily Cumulated protons on target 2 012

45619 ||~ Bwp - ytor 32017
Cw Produced protons irtenaity on twoet

Protons on target/year

2006 0.08 E19 o Expected:3.97E19 pot
2007 0.08 E19 ] Achieved:3.47 E19 pot
2008 1.78 E19 !- o ~1.9E13 pot/extt
2009 3.52 E19 i .
2010 4.04 E19 =y
' Be-window N
2011 4.84 E19 ww{ exchange LIE1d pot/gxt.r :
o Due to PS radiation issues
2012 347E19 SE18 7 100ns
Total (today) | 17.81 E19 wo: punchec neam | ! i
f.\‘ f\" f\‘ \\l\‘ f:a

By e nd 20 1 2 . Current expected ‘I:l::n‘:::.x‘;.xv‘;!: i':”&::&fao?mm.ny : 3.47019

End of 2012 run expected intensity : 4.5FE19
-> Expect ~18.3E19 protons on target
-> 81% of approved pot

E. Gschwendtner, NBI12012, 7 Nov 2012 7

I. Efthymiopoulos - CERN 10
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New Projects

» Fermilab:
» Numi upgrade (700kW) - NoVA
» LBNE

» NuSTORM

» Japan:
» J-PARC+HK, J-PARC+LAr@0Okinoshima

» Beam power upgrade 275kW --> 750kW by 2017

» Europe/CERN:

» LBNO

» Short-baseline

I. Efthymiopoulos - CERN
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@ Third generation target station design

=" e I

Remote Handling

— Gantry crane covers helium vessel, morgue, hot cell and delivery area

— Second, smaller crane to move power supply units

— Pit to reduce radiation shine while moving horns

— Two assemblies of four horns will be used — one is running while the other is being repaired

Control
Room Ground
Level
Delivery
Area
Beam
Direction
HotCell
Operator
Hot
Cell Morgue
Science & Technology ! acilities Council
Rutherford Appleton Laboratory 11

I. Efthymiopoulos - CERN
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Evacuation for He filling
[10ct.2009]

Restart evacuation
f (16" 17|:30~) l

\ Separate Homs

(17* 10:00) @240Pa
/

s 15t experience to evacuate with full-setup
+ All horns & iron/concrete shield blocks, feed-through / piping.

s Vacuum saturated at 80~380 Pa in a week.
s The leak at BD was NOT fixed. At most 10-2~10-1 Pa-m3/s=1~10ppm0O,/d

‘ 1“" tria|

s Aggravation rate was 43~46 Pa/h: 20 Pa-m3/s

| 730Pa 8:05

L/ o

Rate=46.0Pa/h
(ave 13.8hrs)

)

10/16-10/19
10,20
10/21-10/23

/

/ !
4

94Pa

A

He leak tests

btw Horn & Vessel
(put He gas in horns)

A ——g TN

-

91Pa ~ 18:15 - :
. 81 Pa
by mlst?ke |

NBI2012, CERN, Geneva, Switzerland, 6*" - 10" November 2012

091016 091017 09710718 0971019 09710720 097107217 09/10/22 09/10/23 09/10/24

Ishida et al.
J-PARC/KEK

18
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I. Efthymiopoulos -

7 Initial Collaborators: FNAL, BNL, STFC, PNNL, Oxford |P. Hurh

RaDIATE Collaboration

- Radiation Damage In Accelerator Target Environments
-1 From the MOU:

The Participants intend for the research program to include those
activities which develop o better understanding of radiation
damage mechanisms and the associated thermal and mechanical
properties response for materials of interest to future high
power proton beam target facilities.

-1 Enlisting the aid of fission and fusion power materials

experts as well as current researchers in the accelerator
domain

CERN

Y The RaDIATE Collaboration

15



Granular target test - HiRadMat@SPS

First observations from the HRM-10

tungsten powder experiment at
HiRadMat

N. Charitonidis [CERN, EPFL], I. Efthymiopoulos [CERN], C. Densham, O. Caretta, M. Fitton, P.
Loveridge, T. Davenne & Joe O’Dell [RAL-STFC]

e 2.64x10" protons @ 440GeV/c

N. Charitonidis [CERN, EPFL] - NBI2012 7 November 2012

I. Efthymiopoulos - CERN
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\/ Target station for a 4 MW beam - EUROnu

We believe we know
how to make 2MW
beams, so reduce it to

side view

two instead of four?

1 u/ ‘ - Magnetic field (T) Angle of deflection (rad)
\ ()
o B sin(c )
.- . k
0.2998 - L

\

S Kretic energy
Magretic kength (m) (GeV)

N >>KEY PARAMETER <<

2000mm

oblique view

» Use of 2 bipolar kickers (or bipolar pulsed magnets): = 457 rotation
wrt the z axis

» K1 (K2) deflects to D1 and D3 (D2 and D4)
* Need of 1 compensating dipole per beam line (1 angle for each
target): Apply a symmetry in the system

I. Efthymiopoulos - CERN 17



NBI2012 - My summary

I. Efthymiopoulos - CERN
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NBI2012 - My summary

» Lot of experience gained in operating the present generation of beams
» on equipment: targets, horns, beam windows, hadron stop, decay pipe

» on infrastructure: radiation issues, tritium handling, ventilation systems, layout,
remote handling

I. Efthymiopoulos - CERN
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NBI2012 - My summary

» Lot of experience gained in operating the present generation of beams
» on equipment: targets, horns, beam windows, hadron stop, decay pipe

» on infrastructure: radiation issues, tritium handling, ventilation systems, layout,
remote handling

» The new beam lines would represent new challenges

» increased beam power, failures rate of equipment, fatigue, corrosion, remote
handling

» tests of materials/equipment would be crucial : RaDIATE, HiRadMat, remote
handling, radiation studies and dose prediction tools

I. Efthymiopoulos - CERN 18



NBI2012 - My summary

» Lot of experience gained in operating the present generation of beams
» on equipment: targets, horns, beam windows, hadron stop, decay pipe

» on infrastructure: radiation issues, tritium handling, ventilation systems, layout,
remote handling

» The new beam lines would represent new challenges

» increased beam power, failures rate of equipment, fatigue, corrosion, remote
handling

» tests of materials/equipment would be crucial : RaDIATE, HiRadMat, remote
handling, radiation studies and dose prediction tools

Exciting times ahead, the NBI workshops would be as interesting and needed as
ever for information and experience exchange

I. Efthymiopoulos - CERN 18
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»Many thanks to :
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q NBI2012 - Last words

»Many thanks to :
» Edda (co-chair)

> the members of the LOC for taking
care of the organization logistics and
social program

I. Efthymiopoulos - CERN
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q NBI2012 - Last words

»Many thanks to :
» Edda (co-chair)

> the members of the LOC for taking
care of the organization logistics and
social program

» the Regional Liaisons for helping to
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