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Accelerator operation in JFY2014(2)

October

Li

RCS

MLF

MR

November

Li

RCS

MLF

MR Beam study:

Linac commissioning

December  |::: E 7.8 9 10 11 12 13) 14 15 16 17 18] 19; 20 21f 22 : for 30/50 mA,

- RCS ~1 MW,

s MR ~ 310 kW

MLF

MR

January

¥ “  Beam power for users

res | 1 MLF: 300 kW

we | ¢ | NU:264 kW in max.

MR

Maintenance .Acc. Stud' User operation 'MLF user opezétjon IMR user operation

Half day user operati MLF half day user operatio MR half day user operation

The incident that a transformer of the septum magnet power supply burnt occurred on Jan. 16 in
the MLF muon facility.



Operation Statistics in JFY 2014
- RUN#53-60 (April 15t to Jan. 16t) -

tartup, etc.,
478 LI.NAC/RCS Ll'pul:‘?r{R%
Tuning & Study Startup, etc., g
1199 Study 1199

Trduble(Acc), " Trouble, 149
350BT/MR

Trouble, 14
3NBT/MLF

Tuning & Tuning &
Study, 232 Study,
894

Trouble, 141

operation,
1492

Availability (including beam stops due to troubles in the experimental facilities) :
83.5 % for the MLF users, 81.5 % for the T2K experiment.
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Number of particles / pulse (x103)

Demonstration of 1 MW-eq. beam
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BLM signal (a.u.

BLM signals @ collimator & arc sections

Mainly from foil scattering during injection

400 F L [ T 1 T T 1 [ T T T | T 1 T ‘ T 1 T [ L | T 1 T8‘4:11X! 1011!3 T ]
00| Collimator section ' 3
g 7.86 x 1013 -

200 ¢ 6.87 x 1013
100 5.80 x 1013 -
0 ' I oo i i s st »‘WWV‘MWUﬁW‘Zéﬂ-&(\ﬂ; ]ﬁ.,‘.s.::

6 8 10 12 14 16 18 20
400 - 1 1 ! ‘ 1 1 1 ‘ T U U ‘ T 1 1 I T 1 U ‘ T U 1 ‘ T 1 T | T 1 1 ‘ 1 T 1 ‘ ! T ]
s00 |_First arc section (near the dispersion peak) 3
MM“MWMM“MWMWMW

10 12 14 16 18 20

Longitudinal beam loss Time (ms)

For 1-MW user operation,
reinforcement of the anode power supplies
of the rf power amplifiers is necessary.
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~10 months interruption
* as of 11t of March 2015 due to the earthquake
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~1 month interruption
due to the fire in MLF



point (10¥/20000point/2uC)

MR: 320 kW operation

DCCT Signal

’ — - RUN61 Mar. 6, 2015

"avedcct, dat”

T 320kW: 100+420W loss

intensity(10~13ppp)

......... (1) Instability suppression
......... - Intra bunch feedback,

N o o S S L S L - bunch by bunch feedback,
. 5 5 5 5 5 5 S - RF (phase, voltage...)

0 200 400 E00 800 1000 1200 1400 1600

tine(ns) - Chromaticity
- Tune

2 OQ n MR BLM SignalBias=-1605Y
o
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Beam delivery to the T2K experiment
* as of 16t of Jan. 2015
Delivered POT to Neutrino Beam line (MR-FX)

5 F 1% 5

g

=L 1 <

o 5 —10. 2

5 T =
41— —8.
31— —6
21— —4.
11— —2.
ol e L 1o

2010/Jan  2010/Dec  2011/Nov  2012/Oct  2013/Sep  2014/Aug 2015/Jul

The max. delivered beam power ~ 330 kW (1.7x10"* ppp)
Accumulated number of protons ~ 9.4 x102° POT.



Operation plan in JFY2015 (1)

- Schedule for April — June is fixed -

2015: Accelerator Oeration Schedule

April

11 2 3 4 5 6 7

Li

RCS

MLF

MR

FX/SX

8/ 9 10/ 11 12| 13| 14] 15| 16] 17] 18] 19 20| 21| 22| 23] 24| 25| 26| 27 28] 29| 30,

May

Li

RCS

MLF

MR

FX/SX

June

Li

RCS

MLF

MR

July

13

14 15 16} 17} 18] 19} 20; 21 22| 23! 24; 25| 26; 27 28} 29| 30

Li

RCS

MLF

MR

August

13

Li

RCS

MLF

MR

September

13

Li

RCS

MLF

MR

Maintenance -Acc. Stud'

User operation

Half day user operatil

MLF user opefajon MR user operation
MLF half day user operatio MR half day user operation

Installation of
compensation kicker

Expected beam power:
400 kW - 600 kW for MLF
320 - 350 kW for T2K

20 - 50 kW for HD



Mid-term plan of MR

FX: Rep. rate will be increased from ~ 0.4 Hz to ~1 Hz by replacing magnet PS’s, rf cavities, ...
SX: Parts of stainless steel ducts are replaced with titanium ducts to reduce residual radiation dose.

o JaouJaow 2013204 2015 | 2016 | 2017

FX power [kW] (study/trial)

SX power [kW] (study/trial)

Li. energy Li. current
upgrade upgrade
150 200 200 - 240 200 -300 750
(400) =
3 (10) 10 (20) 25 (30) 20-50 100

Cycle time of main magnet PS 3.04 s 2.56 s 248 s y 13s
. anufacture
New magnet PS for high rep. R&D 4 installation/test L
Present RF system Install. #7,8 Install. #9 Manufacture
New high gradient rf system installation/test
Additional Add.collimato  Add.collimat Back to Add. Add.
Ring collimators shields rs and shields ors (3.5kW) JFY2012 coll. coll.
(2kW) C,D,EF (2kW) CD EF

Injection system
FX system

SX collimator / Local shields

Ti ducts and SX devices with
Ti chamber

|nj_ kicker i Kicker PS improvement, Septa manufacture /test _
# Kicker PS improvement, LF septum, HF septa manufacture /test h

SX collimator # Local shields »

SX septum Beam ducts Beam ducts ESS
endplate

- Budget request for the PSs was submitted as the three-year plan, but it was not approved in JFY2015.
- Beam power > 50 kW for SX will start after replacement of the HD target with newly developed one.



High impedance rf system

A new type of the magnetic alloy core, FT3L(made by Hitachi Metal), is developed to increase
shunt impedance of the rf cavity by collaboration between J-PARC and the company.

Compar ison of characteristics of
large size cores

<

; _“rﬁ‘ J\f\; - FT3L cores produced in J-P

Current situation : 3gap X9 = 27 gaps
Total rf voltage ~ 270 kV

[ee]

——

pQf(X 109)
[e>]

——

/ FT3M cores used in JtPARC

.

After replacement : 4gap X 2 + 5gap X 7 = 43 gaps freauency(Wiz)
Total rf voltage ~ 645 kV

Budget for the new rf cavities is mostly secured by
supplementary budgets in JFY2011 and 2012.
All the cavities will be ready to install in JFY2015.

§8i1t 5-cell FT3Licavit
CERN. ledin the MR

The developed FT3L cores are adopted to the PSB for
the HL-LHC in collaboration between J-PARC and




New power supplies for 1 Hz operation

Large scale PS for bending magnets and quad. magnets in arc setions

/ N Jﬁ T \ Two large converters and large capacitance for
LChopperl : energy recovery, symmetric power module circuit
J[< ! J[i 2 3
acme || Chopper2 j:] ) The prototype system is tested in JFY2014
I
J
\ LChOIEer3_m / The output power is 25 % of the real scale.
— All of the electric-circuit elements have the

same specification as the real scale ones.

Output
Current -

Capacitor. _
Voltage 4 P

R&D has been almost finished. We can start mass production if the budget request is approved.





