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Beam commissioning of the
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Overview of MR |~ _ N

Main parameters:
Circumference
Repetition rate

Injection energy
Extraction energy
Superperiodicity
Harmonic number
No. of bunches
Transition y
Tyvpical tune

1567.5 m

0.17 Hz (Start up)
0.28 Hz (Design)
0.5Hz (Ultimate goal)
3 GeV

30 GeV

3

9

8 (6 n dav-1)
31.7(imaginary)
22.4,20.8

Transverse emittance

At injection
At extraction
Beam power

~-54 mmm-mrad
~10 mmm-mrad
0.750MW

Beam abort line

Hlow extracton
Experimental Hall
i

mmside:

Three dispersion free straight sections of 116-m long:

- Injection and collimator systems

- Fast extraction (beam is extracted inside/outside of the ring) and RF cavities
Neutrino Beam line ( intense v beam to SK located 295 km west)
outside: Beam abort line (when hardware failure occurs)

- Slow extraction
to Slow extraction Experimental Hall (K Rare decayv, hvper nucleus..)




Big issue found during May, June 2008 beam
commissioning
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Difference between two networks
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" FIG. 7-a: BEFORE, JUNE 2008
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First beam acceleration 231
Dec. 2008

Acceleration FX abort dump mode

\ Tune=22.16, 20.68

Circulating beam intensity
measured by DCCT

MNo losses during
acceleration

- Imaginary v,

- Precise control by digital
LLRF

- Broadband cavity with
low Q
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Measurement of dispersion function at 3 GeV

The dp/p dependence of the closed orbit is measured by changing rf frequency.
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Measured results agree well with design.



Chromaticity measurement and correction at 3 GeV

Chromaticity is measured by changing rf freqeency adiabatically.
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Slow extraction operation
Tadashi Koseki for ATAC09
Slow extraction: Bump magnets ON
Resonant sextupoles ON
Tune ramp pattern for QFN: (22.30, 20.78) -> (22.35, 20.78)

=18 "proton 09401727 19:95:45

ST Slow extraction

0.04 ' R R L

[ tuning and beam loss

22.30>22.35/0.5 sec >

llu ne ramping

e It’s a “Ripple extraction” using SX system
e e e Bump magnet,

time: Resonant sext. ON We need;

—>further improvement of magnet power supply
—>installation of feedback system

I 3
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Beam intensity during extraction
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Slow Extraction (beam profile)

#3403 BLH*

I

Extraction beam position and profile

Downstream of ESS2

SCM Design [mm] |Measurement [mm)]
Inj. SMSA 4 442
Inj. SMS2 66 63.3
Inj. SMS31 a0 a6

Injection point of SMS31




T2K beamline started operation!

First shot after turning on SC magnets at 19:09, Apr.23, 2009
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First observation of muons produced in neutrino beamline14



DG Atsuto Suzuki
(July, 2007 : KEK Roadmap Panel led by F. TaKGSAK
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Summary

Neutrino
1. Early achievement of 100kW run (for 107 sec, in 2010)
2. Create strong team to consider and work for the power upgrade scenario
from 100 to 750kW.
3. The above second step should be the base of the MW-class power frontier machine.

Hadron
1. Early realization of spill control by;
1. improving magnet power supplies, and
2. applying feedback system.
2. Early achievement of 10kW-class power by;
1. understanding and suppressing and/or localizing the beam loss.
3. In order to realize 100kW-class slow beam extraction, we have to develop;
1. excellent extraction efficiency,
2. more beam loss control, and
3. radiation maintenance technology.
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