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* as of June 26, 2014

History of beam delivery from 
RCS to MLF  as of June 26, 2014RCS to MLF

400MeV

LINAC 181MeV

300 kW

Feb. 17

Earthquake
(10 months)

accident 
in HD(10 months) in HD
(9 months)

3GeV beam power from RCS to MLF is increased steadily up to 300 kW
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After 9 month of shutdown due to the accident at the HD hall, beam 
operation was resumed in Feb.2014.

4



T.Ishida
J-PARC 

K.Hasegawa

Ver. 2.0 The 5th Open Meeting for the Hyper-Kamiokande Project, UBC, Vancouver, Jul. 20, 2014 5



T.Ishida
J-PARC 

P.K.Saha

Ver. 2.0 The 5th Open Meeting for the Hyper-Kamiokande Project, UBC, Vancouver, Jul. 20, 2014 6



T.Ishida
J-PARC 

K.Hasegawa

Ver. 2.0 The 5th Open Meeting for the Hyper-Kamiokande Project, UBC, Vancouver, Jul. 20, 2014 7



T.Ishida
J-PARC 

K.Hasegawa

Ver. 2.0 The 5th Open Meeting for the Hyper-Kamiokande Project, UBC, Vancouver, Jul. 20, 2014 8



T.Ishida
J-PARC 

Injection painting parameter 
dependence of beam lossdependence of beam loss

○ : Einj=181 MeV, 539 kW-eq. intensity
(Run#44, Nov. 2012)

○ : Einj=400 MeV, 553 kW-eq. intensity
(Run#54, Apr. 2014) 

Transverse Longitudinal Space-charge mitigation
by higher injection energy

Excellent ability of injection painting 
and big gain from the upgraded
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and big gain from the upgraded 
injection energy
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T.Koseki

※Beam losses are occurred 
only around injection energy, 
and are mostly localized at 
the collimator section.
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※A li i※ Application to 
government to operate MLF 
with 600kW~1MW  beam is 
to be approved in December

Goal:  RCS 1MW in 2015   
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S.IgarashiMR

RCS 377kW 
equivalent
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RCS 600kW ×Repetition 1 3sec (⇔Original scenario: RCS 1MW ×2 1sec)RCS 600kWeq × Repetition 1.3sec (⇔Original scenario: RCS 1MWeq× 2.1sec)
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Repetition:
“ ”“~1sec”
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The maximum beam intensity 
is limited by aperture of MR
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Raise RCS top energy (33.4 GeV): 
Beam loss can be significantly reduced even with this increase in injection energy. 
Major upgrades for apparatus in RCS (RF magnet power supplies excitation devicesMajor upgrades for apparatus in RCS (RF, magnet power supplies, excitation devices, 
etc.) are required.

Enlarge MR aperture: 
Construct a new synchrotron in the MR tunnel which has a larger physical apertureConstruct a new synchrotron in the MR tunnel, which has a larger physical aperture 
(81 mm・mrad) 128(H)-121(V) mm・mrad.

Make a second booster ring: 
A new emittance damping ring with an excitation energy of 8 GeV to beA new emittance-damping ring with an excitation energy of 8 GeV to be 
constructed between the RCS and MR.

 The first and second options could achieve an intensity equivalent to RCS 1 MW 
operation, or 1.2~1.3 MWwith a 1.2 sec repetition cycle.operation, or 1.2 1.3 MW with a 1.2 sec repetition cycle.

 With the third option, an 8 GeV booster ring, both transverse emittance and bunch length 
in the MR will be reduced dramatically. 

 As a result, an intensity equivalent to RCS 1 MW operation may be possible, , y q p y p ,
corresponding to a beam power of 1.6 MW with a 1 sec cycle. 

 Furthermore, it may even become possible to double the harmonic number from 9 to 18, 
realizing a beam power of 2.8 MW with a 1.16 sec repetition cycle.
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※ Other concepts to be presented in future
9 GeV Proton Linac

For more information, visit slides by 
T.Koseki / S.Igarashi / T.Maruta
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Linac was upgraded successfully to 400 MeV with ACS system.
B l f RCS i ll d d d i i i dBeam loss of RCS is well understood and minimized. 
Linac frontend system will be replaced to increase peak current to 
50mA in this shutdown period.50mA in this shutdown period.
RCS will deliver design beam power of 1MW to MLF by middle of 
2015.

For Main Ring Fast eXtraction (FX),  goal of the 5 year mid-term plan is 
to realize design power of 750 kW with high repetition rate of 1.3 Hz g p g p
and  beam intensity of RCS ~600kW equivalent. 

Th b i t it f MR i li it d b it h i l tThe beam intensity of MR is limited by its physical aperture.
To overcome the limitation, conceptual studies to achieve beam 
power beyond current design are now under discussion: second 
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p y g
booster ring and 9 GeV proton linac. 
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