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Japan Proton Accelerator Research Complex: J-PARC

,.“."3‘6"""1‘:“ -‘: e \"." Z S
:\’ Bue™ ‘f!

MR
EWER Y H L (SX): debunch— SX Kicker — HD YA 7 ILRE 5.20 s
BUEY H L(FX): 8 bunches — FX kicker = NU  H 1 & JLESRS 2.48 s
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Beam abort line

J-PARC Main Ring: MR é%f\‘/a\/%
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Circumference [m] 1567.5 Table. parameters of J-PARC MR
C Typical transition gamma j31
Superperiodicity 3
) ; Physical aperture [rmm-mrad] >81
Typical cycle time for FX [s] 2.48
Collimator aperture [rmm-mrad] 54-81
Typical cycle time for SX [s] 5.2 Number of bending magnets 96
Injection energy [GeV] 3 Number of quadrupole magnets 216
Extraction energy [GeV] 30 Number of sextupole magnets 72
Harmonic number 9 rf frequency [MHz] 1.67-1.72
Number of bunches 8 Number of rf systems 9
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Motivation : New Abort MRPMZ=E A
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AbortQ Profile Monitor
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Multi Ribbon Profile Monitor: MRPM

707 74 I)LEZX— : Multi Ribbon Profile Monitor

o . . H curregt
BIEX—T Y POZRXREFHHEIZL S \V current
BEAETRICSHBIL, E—LHA %R \\
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Single passing #Ti R Cx= T 5 §
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Abort End MRPM
Material--- Ti

Ribbon pitch width--- 50 mm
# of channels .- H: 15, V: 15
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N & AE
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Abort Line Lattice Model: Qscan method

E—LAF I Iv&yZXBAEFE: Quadrupole scan method

{7 : Linear Optics ... BfERIICEEBE S NT-BER O RBEREZ %
BBZICHIC L =BT B : Transfer Matrix D& CREAK
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Abort Line Lattice Model(SAD): Opticszt&

MRPMEZETD7=b D E—LIBORED V)

#145 02 — FX Kicker Magnets, Septums BEREEAr LT HR— bR
— Abort Q = New MRPM— End MRPM — AbortEND

lattice ® T /L ICXF 9 % OpticsET&E (SAD): o vs. Field strength
E'— L% Gaussian & {RTE

dp 2 , . .
Ox = \/.Bxex + (nx ?) y Oy = ,Byey; ﬁ,nCiSADEJr:E, E,%%)EIJETIE
S FX Kicker, Septum D phtgi £ (S HFRESRD /X T X — X
> FX tune (21.35, 21.44), > COD calculation with ANGLE
SX tune (22.275, 20.78) > Abort Q: sweep K;L (from 500 A)
> |gnore Off-Axis effect at Quadrupoles | > momentum spread: 0.3 % ~30 fixed
> KM, septum have Ideal Bp s > \/ dispersion: Ny = 0

FX_3GeV SX_3GeV SX 8GeV SX_30GeV

Bp [T-m] 12.8 12.8 29.7 103
€x = €, [mmm-mrad] lo 4 2.6 1.1 0.32
3-50BT Hadron SY
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Abort Line Lattice Model(SAD): OpticsstEfE £

£ — L1g 1-Sigma (mm)@MRPM
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AbortQ 500 A

EndMRPM

FX SX

3 GeV 3 GeV 8 GeV 30 GeV
Sigma(mm) QDQF QFQD QDQF QFQD QDQF QFQD QDQF QFQD
Horizontal 8.10 19.81 6.19 19.38 35.23 39.76 26.78 21.62
Vertical 43.98 22.10 34.77 18.13 21.32 22.62 14.73 14.01
NewMRPM

FX SX

3 GeV 3 GeV 8 GeV 30 GeV
Sigma(mm) QDQF QFQD QDQF QFQD QDQF QFQD QDQF QFQD
Horizontal 28.08 16.63 24.62 14.70 15.70 12.82 8.96 8.47
Vertical 8.96 13.67 6.18 9.39 4.97 5.88 2.87 3.01
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QOscan study @end MRPM: Preliminary results

End MRPM Qscan Study: SX#|BEeESEF T — 7 BEEHA AN
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MRPMEET: X —7 v FE v F

> H: 64 ch
> V:32 ch

H
E—L/NO—F8n &A= algelC L 7= W
T—TILDFHIR =7 v b DFch#i$96
beam
 ——

> Minimum 2.5 mm pitch
> SPAN : 66 + a (10~20 %)

F D RTE

> R ER(a7) 1£2.5 mm Pitch (Min x 6 12E D 4$E15) !
>7 7M1 mmETE
NV
FX SX
3 GeV 3 GeV 8 GeV 30 GeV
Sigma(mm) QDQF QFQD QDQF QFQD QDQF QFQD QDQF QFQD
Horizontal 16.63 24.62 14.70 15.70 12.82 8.96 8.47
Vertical 8.96 6.18 9.39 4.97 5.88 287 3.01
Horizontal Vertical
3.5 mm pitch  2.5mm 3.5 mm 3.5 mm pitch  2.5mm 3.5 mm
22 ch 21ch 22 ch 12 ch 9 ch 12 ch
<€ <€ > € € <€ > €
{7 mm h2.5 mm {7 mm 42 mm 22.5 mm 42 mm
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X—T oy FEE(TH+ANT TTA)

Vertical, Horizontal
2M9 2: V1,V2,H1,H2
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2X— 0y b
B X: ~250 mm
[E: 1.2 micron Ti foil

£ F:2.5/3.5 mm
V: 33ch, H: 65¢ch YAGL —H—(C£2Hh v F DT

e
Ar 70— FH@L 2L —%70.01 MPaETE
L —H — &4 FiRzzPower 80%(E 7k 40.29 A),
/X)L X 60000 Hz, 10.7 W
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Abort MRPM Installation
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: Op’u_csaJr,E TR 2 A Study with End-MRPM
Particle Trackingzt&
) . 3 A Install New-MRPM
= MIRPMOAEE £ 2 > =i 45 Study with New/End-MRPM
ﬁ 7y MMERK udy with New/End-
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cE—LZAXT 4
E— LR DEDME — Gaussian fitting TE — Ag — K1*L vs sigma
— 22RBFTFitting — Fitting/X\7 X —XDAEHN LT I v X > X[EAE
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