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Isolde and Rex
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Isolde and Rex
• In 2007 the GPS run suffered from a problem in the ventilation system,

that limited the proton intensity to a maximum of 1 1013 ppp.
Simulations are ongoing and a solution is being sought for the 2008 run See session 2Simulations are ongoing and a solution is being sought for the 2008 run – See session 2

• Instabilities in the steering onto the Isolde targets could be attributed to 
a too long recovery time of a magnet in the PSB-Isolde transfer line,

This has been fixed for most cases by adjusting reference currents per cycle
This is still an issue when directly changing from GPS to HRS

• The water distribution panel for the targets is being changed to separatep g g g p
the water from the vacuum system (white powder)

• A new solid state pump laser is being installed for the RILIS laser source
This replaces the CVL (Copper Vapor Lasers)This replaces the CVL (Copper Vapor Lasers).
Some 2-3 weeks offline run are necessary before start-up for commission them

• In the experimental area the RFQ cooler is being integrated
V l k li t iVacuum leak, alignment issues, …

• The X-ray backgrounds in Rex experiments will be reduced by reinforcing
the local shielding (?)  around the cavities – see Session 2
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ISOLDE and REX - 2

• The expectation is that all these actions will allow ISOLDE again toThe expectation is that all these actions will allow ISOLDE again to 
operate at the nominal beam intensity of 3 1013 ppp

• As many cycles as possible!
S ff l f i i i flSuffers also from missing inflector zone
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LEIR & IONS

• The ions commissioning in the SPS in 2007 was very 
f l d t b t t ll f th l hi dsuccessful and most, but not all of the goals were achieved

• No ion running in LEIR, PS and SPS in 2008
S i d d f t RF h dSame manpower is needed for proton RF hardware 
Decided by ABMB in 10-12-2007 meeting

• But the Source and Linac3 upgrade from 14 to 18 GHzpg
will take place as foreseen 

This will result in an increase of intensity by a factor ~(18/14)2 ≈ 1.65 

• The remainder of the Pb ions commissioning will be done 
at the earliest possible date in 2009, with the ¨early beam¨.
This will be followed by a 2-3 months shutdown 
(installation) followed in turn by final SPS tests and LHC 
commissioning with early beam
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AD
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AD

• The three main experiments (ALPHA, ASACUSA and 
ATRAP) have requested their beam time as usual.) q

A 1 week beam request from AD4 is expected and will be granted

• ASACUSA requests now to have a test facility on Linac2
This was an old agreement that they now want to revive

• Most pending radio-protection issues in the AD areas seem   
now to be under control – see Session 2

• The main worry over the last years were orbit jumps.
The origin of the problem has been understood and the magnet responsible 
(DHZ2908) replaced during the last run.  
A remaining mismatch in the rectifier was repaired at the beginning of the 
shutdown.

• The consolidation bears its fruits and should continue (SPSC)
Repair of DR QFC54 (!!!) BIPM ionisation profile monitors
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Repair of DR.QFC54 (!!!), BIPM ionisation profile monitors, ….
Beam stoppers should be made to work with lower air pressure.



nTOF and MERIT
MERIT Layout

• Remove MERIT elements

• Reinstall nTOF beam ‘as
before’. Alignment?
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nTOF and MERIT (2)
• The MERIT installation will be dismantled (see ABMB of 3-12-2007)

Profit to check alignment issues

• nTOF operation in 2008 is fully supported by the DG and a MoU is 
expected to be signed very soon.

Budget will be made available when?g

• Three experiments have been approved by RB (1-3-2006), subject to MoU
P204, P208, P209 for (0.2 + 1.8 + 0.15) 1019 = 2.15 1019 p.o.t.  

N d t t t l d t t• Need to construct new lead target
Based on same principles as before, but better optimised:
smaller volume, better cooling water flow, control of pH and chemistry

• Installation of new target via the pit into volume defined by old pool
Therefore possibility to work while beam in the PS

• Water cooling system of the target must be replacedWater cooling system of the target must be replaced
The old one will be dismounted

• Installation of ventilation in target chamber is ongoing. Design exists
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nTOF Beam requirements

• As many cycles as possible with up to 7 1012 ppp
Used to have 2 dedicated (7 1012) + 2 parasitic (4 1012) per 16 8 sec s cUsed to have ~2 dedicated (7 1012) + 2 parasitic (4 1012) per 16.8 sec s.c.

4 101220 GeV
24 GeV

20 GeV
7 1012

2.4 sec
4 1011 slow

1.2 sec

7 10

• Beam momentum 20 GeV/c
• Prefer to increase beam spot to ~1 cm in each plane

to reduce local stress on target
• Need interlock to dump beam in case PS would send

f ll b t TOFfull beam to nTOF
either S/W interlock based on BCT reading, cutting 2 rectifiers
and/or H/W interlock based on image current in existing cable
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• Shortage of cycles with MCB instead of MNP23, if short s.c.



EAST AREA
Physics experiments: DIRAC (T8 primary beam)

CLOUD (T11, North branch)
Irradiations: T7 – primary beam modeEA

ST
A

Irradiations: T7 primary beam mode
T8 – parasitic on DIRAC

Test beams: T9, T10, T11 (North)
T7 – secondary beam (not used)A

ST
B

y ( )

EA
EA

ST
C

Priority for protons:

DIRACDIRAC
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DIRAC

• DIRAC is somewhat short of statistics so far 
Only 700 πK atoms collected so far, 5000 needed in total → 14% ONLY

• As many cycles per s.c. as possible
Shielding reinforced – 7x gain

• Intensity has increased from 8 1010 in 2003/4 to 2 1011 ppp.
Will b bl b h t t b “thi k ”Will probably be enough as target becomes “thicker”
But maybe some increase will turn out to be possible
Limited by DAQ & trigger rate (pileup - in begin of spill) and DCH current
B tt ith 2 ( 4 ) b h tiBetter with 2- (or even 4-) bunch operation 

• Profit from longer flat top, if at all possible
Debunching time vs length of extraction

> 0.15s?

> 0.40s?
Debunching time vs length of extraction

• Interlock on secondaries intensity – current surveillance
• Requests: spare marguérite removal of SEM chamber ???
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• Requests: spare marguérite, removal of SEM chamber ???
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East Area test beams

• East Area still operated with MCB N
instead of MNP23

Loss of cycle efficiency
No hope for MNP23 in 2008

S
N

No hope for MNP23 in 2008. 
What about later?
Combining 2 SPS cycles in longer s.c. can increase overall flexibility

• Grouping of North branch users to minimize losses
of cycles to DIRAC
H l i i f T9 d T10 f 70% f h• Heavy exploitation of T9 and T10 for 70% of the year

• CLOUD comes back with request for 2x2 m2 beam spot
N ti l i li ti f F61N i t itNo particular implications for F61N intensity
But modifications of shielding in T11 area

• IRRAD is running most of the year with “standard” EASTC
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IRRAD is running most of the year with standard  EASTC
but fast extraction for Pixel test starting end May (tbc)



NORTH AREA

NA62/P326
Tests + Expts

NA62/P326
(ECN3)K12

(4 beams in EHN1)

M2 COMPASS
(EHN2)(EHN2)
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COMPASS
• Muon beam operation is completed for the time being
• COMPASS will almost exclusively run with hadron beamsy

Mostly 190 GeV/c π -. Intensity requested ~2.5 107, should be ‘easy’
But lots of material along the beam line (lots of air). 
Higher radiation levels w r t muon running but under control (→ session 2)Higher radiation levels w.r.t. muon running, but under control (→ session 2)

• Proton intensity required on T6 not yet known precisely
Most likely significantly below 2.4 1013 ppp on T6y g y ppp
Need tuning to make a firm statement.

• However, this does not help with the “FT-CNGS conflict”:
The main requirement remains optimal duty cycle

The limitation for FT experiments is usually instantaneous rate.
The intensity delivered during the flat top was not very critical so far.
However, with long flat top the needs are 2x higher for the same 
instantaneous rate
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instantaneous rate

• Important to have a long flat top at least when COMPASS runs



FT- CNGS cohabitation -1
From C.Rembser @ SPSC84
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FT-CNGS cohabitation - 2

From C.Rembser @ SPSC84
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Other Physics Experiments
• NA61 proposes to study light ion interactions (S, C, In) and to 

measure production cross sections with hadron beams.
I 2008 NA61 ill t k h d b i th H2 li f T2In 2008 NA61 will take hadron beam in the H2 line, from T2, 
with conditions as in 2007 (< 7-8 1012 ppp if long FT).

Some installation work required to partly dismantle VLE beamSome installation work required to partly dismantle VLE beam
The NA61 ion program is for the moment put on hold.

• NA62 (P42+K12 beam – ECN3) is continuing itsNA62 (P42 K12 beam ECN3) is continuing its
preparations for a new experiment to measure K+→π+νν.
In 2008 the main emphasis is on R&D for straw tracker,
RICH prototype and anti-ring system
Possibly a short physics run. Total request 2 x 3 weeks 

N i l i t b i t itNo special requirements on beam intensity.
• NA63 had to cancel (most of) the 2008 run due to budget 

cuts in Denmark
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cuts in Denmark. 
Probably back in 2009.



Test beam activities in EHN1

• RD22 will do further tests on reflection and channeling in 
bent crystals both with proton (H8) and e+ e- (H4) beamsbent crystals, both with proton (H8) and e+,e- (H4) beams.

Possible applications in LHC collimation, e.g. for ions
Significant installation work needed, both in H4 and H8
Very high degree of beam parallelism required (few μrad for p, 
few tens of μrad for e±).

• Very intensive test beam program in all 4 EHN1 beamsVery intensive test beam program in all 4 EHN1 beams
Number of different users as high as ever

• High intensities in EHN1 (from modest primary beam g e s es ( o odes p a y bea
intensities) required for irradiation activities (e.g. CERF++)

Radiation levels in hall to be closely monitored
H hi ldi i dHeavy shielding required
Budget situation for CERF++ unclear so far

• No request for 25 nsec running (so far?).
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No request for 25 nsec running (so far?).
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i i th N th A

From C.Rembser @ SPSC84
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i.e. as many users as ever in the North Area



CNGS
• CNGS Commissioning in 2007 was very successful

The repair of water inlets and outlets was successful
The provisional consolidation of the strip lines was successful
The beam performance was excellent, according to expectations

• However the production run ended prematurely due toHowever, the production run ended prematurely due to
radiation effects and single event upsets in the ventilation 
electronics.

Run ended 5 days before the scheduled end of run
Nevertheless OPERA got 38 events in the emulsions, from 0.08 1019 pot

• For 2008 start up need to install final version of strip lines• For 2008 start-up need to install final version of strip lines
and to solve the radiation problems affecting the electronics
A crash program has been set up (I Efthymiopoulos) and isA crash program has been set up (I.Efthymiopoulos) and is 
followed on a weekly basis by the ABMB. 

See session 2 (E.Gschwendtner’s presentation).
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• Aim to be ready for CNGS operation on May 28th. 



CNGS Status - 2 Validation by FLUKA simulations is under way
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Experiment Status & Plans

• From known machine performance, assuming realistic
operations scenarios, expect max. 2.9 1019 p.o.t. in 2008,p , p p ,
see C.Rembser’s slide shown before (request 4.5 1019 pot)

Based on 3 CNGS + 1 long FT + LHC Pilot + MD cycle
A 4 5 1013 t t CNGS t t CNGS lAssume 4.5 1013 protons onto CNGS target per CNGS cycle
Priority for CNGS in case ‘free protons’ (i.e. cycle time) would be available

• ICARUS expects to be ready with T600 by end of May 2008p y y y
• OPERA is expected to have final target mass by June 10th

This now means 154 k bricks, ~76% of Proposal mass (206 k bricks)

• With reduced integr.intensity (~66%) and mass → 50% of evts!
4σ discovery potential significantly affected
Need to run OPERA more than 5 years???
But emulsion fading, competition from T2K?

• Need for long runs and highest proton intensity
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Need for long runs and highest proton intensity
MTE needed as soon as possible



CNGS discovery potential
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MTE planning
• Complete MTE installation in the PS ring during the shutdown

Sextupoles and octupoles for introducing controlled non-linearities →5 islands
E t ti ki k t ki k t i di id l i l dExtraction kickers to kick out individual islands
More kickers in TT2 to be installed in 2008/09 shutdown (turn-by-turn variations)

• Inject 8 bunches from PSB into CPS
Focus on intensities 3-4 1012 p/bunch →2.4 – 3.2 1013 p in PS
Higher intensities need much more effort – not before 2009 (depending on resources)?

• Commissioning schedule has been defined, extra MD sessions reserved
First period: May – June (kickers not yet ready for beam)

- Setting up of operation cycle at low intensity, single bunch
- Setting up of new slow bump 16; implies full control of trimming magnetsSetting up of new slow bump 16; implies full control of trimming magnets
- Resume splitting (3 1012 p/bunch)
- Switch to multi-bunch operation (3 1012 p/bunch giving 2.4 1013 ppp)
- Few sessions for kicker H/W tests

Second period: from July
- Test of fast bump at low intensity
- 5-turn extraction tests with single bunch; steering to D3 dump
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- Multi-bunch extraction (3 1012 p/bunch giving 2.4 1013 ppp)
- Commissioning of full transfer to SPS, possibly before multi-bunch operation



Outlook and Perspectives

ISOLDE & REX

• The 900 msec booster cycle is still eagerly awaited by the ISOLDE 
user community

• On the long term preparations are ongoing towards HIE-ISOLDE a newOn the long term preparations are ongoing towards HIE ISOLDE, a new 
target area that is capable to receive the increased proton intensity from 
Linac4 and Booster (later SPL)

Intensities up to 6 1013 pppIntensities up to 6 10 ppp
To be ready for ~2013, if approved and financed
Robot (lifetime up to 2010), transformers and vacuum system need 
consolidation  (even if no HIE-ISOLDE)( )

nTOFnTOF
• Continued running with new target from 2009 onward
• Installation of new, shorter (20m long) beam line?
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Higher neutron flux, but shorter flight time. Compatible with new target design!



Outlook and Perspectives - 2

LEIR & IONS
Th RB h fi d h i i f l d i i h LHC• The RB has confirmed the priority for lead ions in the LHC.

• The earliest possible date to inject light ions into the SPS is 2010,
i.e. SPS physics runs not before 2011.p y

• The p-Pb running in LHC is not yet officially approved by the RB,
but considered crucial for ALICE by the LHCC (in 2002).
Li ht i i i i f NA61 i i tibl ith Pb i i i• Light ion commissioning for NA61 is incompatible with p-Pb commissioning.

Need to prepare proton RF to be compatible with RF structure for ions

• If priority is given to p-Pb, the light ions for the SPS can start p y g p , g
only in 2012, which means beam for physics from 2013
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Outlook and Perspectives - 3
AD
• ALPHA, ASACUSA, ATRAP expected to run till end 2010 (at least)

AEGIS l f f i i l f ⎯H 1%• AEGIS proposal for measurement of gravitational constant for H to 1%
Strongly supported by SPSC, ‘almost’ recommended for approval

Need to prolong DEM beam line not incompatible with AD4 Data-taking 2010-2012?Need to prolong DEM beam line, not incompatible with AD4. Data taking 2010 2012?

• PAX is working on a proposal. Major modifications in ring required.
May have to reserve a full AD year for PAX. Or integrate in overall upgrade.

• ELENA? 
First layout and cost estimate exists. Cockroft Institute has offered help.
The user community is actively looking for additional funding

DIRAC d k f i i 2009 di i A il

East Area
The user community is actively looking for additional funding.

• DIRAC expected to ask for extension into 2009 – discuss in April
• CLOUD runs with Mk2 chamber in 2008/09 and final chamber from 2010
• Overall magnet situation still worrying (e g MNP23) New beams layout?
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Overall magnet situation still worrying (e.g. MNP23). New beams layout?
• Upgrade of IRRAD facilities – request in preparation by PH (FP7, RECFA)



Outlook and Perspectives - 4

P326 (NA48’) b idl i d fi l l

North Area
• P326 (NA48’) seems to be rapidly converging towards final approval 

Requires new beam line in TCC8+ECN3, install 2008/9, physics ≥ 2011???
• LoI and proposals in preparation by COMPASS collaboration for running p p p p y g

beyond 2010 
GPD, Drell-Yan, RF separated⎯p beam, more muons…

• FP7 proposals in preparation for test beam and irradiation facilities• FP7 proposals in preparation for test beam and irradiation facilities
e.g. CERF++, GIF’

• Light ion program for NA61 – yes/no, when? 
> 2010, > 2012 ?

• Future DIRAC, NA60?

CNGSCNGS
• Important to maximize intensity – MTE, …
• How many years of CNGS operation for OPERA?
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• How many years of CNGS operation for OPERA?
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