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Abstract

We have developed a virtual accelerator based on EPICS for 3 GeV Rapid Cycling Synchrotron (RCS) in J-PARC. It
is important to have an on-line model of optics parameters, such as tunes, Twiss parameters and dispersion function at
the commissioning stage in a high intensity proton machine. It gives a strong feedback for the RCS operation as a
commissioning tool as well as for the studies of beam dynamics issues. Beam position monitors with finite resolutions,
a transverse exciter to measure the betatron frequency, and a RF system with variable frequency to simulate off-
momentum optics have been implemented into the system. The virtual accelerator system itself and results of beam

dynamics studies are presented.

J-PARC RCSI(Z

1. MEWME

J-PARC 3 GeV RCSIZE T, EPICSZ AL L7~
IRAENEEZR DBARE 21T > T\ 5, KIEER T IEES
DaAIvya=mr IR, T 47 ANRT A—H
DA TAVIMERET N EFFOZ LITEETHY
I E—AF AT I AFHEICHE S aI v e
:V7V~wkbf\m3@%~®ﬁ5#%ﬁéh

o ZORMEIMEERD S AT AR BRI E— AR X
T 4 OFEF, RAEMEIROBRE L H®ET 5,

2. MEE=
BAE, KIRE B — DM g O J#3R 72 & QN FHE
ﬁﬁ%mfﬁwghfkb\ﬁxfi\ﬁﬁﬁ%ﬁ

TF 7% B 28 B A JAEA) & 5 = %L 5 — Jl ok 45 5% %
(KEK) 728 E[) ¢, R FERS 7 N g J-PARCM D A%
ZH#EDH TS, J-PARCIE, 3 GeV 1 MW, 50 GeV
0.75 MWD KIRERG B — L xR RKORFEE L, &
i - g, BT - BRLTOSFIZRBW T, AR
@Hnmm&%ﬁénéM@ S ThH D, KiRE
WPz, MEZROS E - PRI RS A O RN
FREEND, $FITI-PARCOLEETdH 53 GeV RCS

TIE, MEZREERR O BIEIZ L 0 RSFDB AR AIRE & 72
% e %ﬁfétw VYN THRIND E— LA

PRSI AT 107 TR L@ B OIS L el L TR
TiEEL <. BE—AHERMEINRERKOMEE 25,

' harada@hepl.hiroshima-u.ac.jp

BT 5SAD%E AW T2 ARABINE R DHES & v —

463

DARAET 4

3. REMRFOBR

AW CIL, B — AHLIH & B 7ETIC
RS & LT HHEME RIS L IESSTE T L
EARENEREEZ IS HIEE T v 2 HEET D, 2O
%'Jﬁl]%T/I/O)TE%EMI%HC%ﬁ“O FHEH o — &
FAWT, BWAR EIC X DINBERZORE RN
A= HROREBIGHEOHEEZITHY bOEINEIRTT
L EREDY, KON H R A CREZE L, AT
%o ZDE D NIRRT T M S < InE g HIE &
ToTWAREH R IES & L TKEKBINE 2R 2
bbH, —J. BE—AHHERIZE, KL AAE
AN E =D KRERFEEL 525720, KEEE—

LDOZEMAGR B — 2B IMHIOBLEN D . K1

s a—2
MR HEESSEE (S REBBE)
— ST
\ FlEYy—s— (EPI(_ S) \
EmEsE {Z3EmEsE
HHIER HHER "
E—LBER F—LAER
REME E-ME

1 ARARIE S EE S < wlfEE T v



WP65 Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan

And the 31st Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

MEAER %2 B8 LIk /a8 7 A — 2 OB HHA ]
REMRD, ZORFHMAERZEALTEZRF A
RHEBERE 2 A . HIEY— N2 o R IZ s &
WHNTHE L7z b Oz i dB s & e L. PR
oo ZAUE, IR D & TN & [ A
E— A& WP S 2T L OEE b ONTHRGE %
ARE & T2, Eo. (RARMESS & AN & Hil 1
Y= RO FICWHNTE L, [\ CHAT) THIE AT EELS
T5H & T, EEEO AN ATRE TRARNNIH R 2D
74— Ky ZEREEE RO,

4. REIMEZOERETILOBE

4. 1 AENEZROFIE S 2T b ORESE
AHFZE T, FFH 2 — KFSADP! & il f# H — ]

EPICS®Portable Channel Access Server (PCAS)*% i
WC L RAEINERER O FARH T T L 2R LT,

SADIZKEK TR &4, B — LA ¥ A F I 7 AFHEIC
Iz, IR A G R O REEE I R R KT d 5 EPICS
Ml Y — N~ T 7 = ZAFHE(Channel Access Client,
CA Client), GUI{ERKIRE(TK Inter), 7T 7 4 v 7 A
BEREZR MRl 2 s a2 — K CTh b, Fi-,
EPICSPNI % v R U — 7 ORI o A 7 2 HY R
T, JJPARCOHIE Y AT M bEAT 5, Z Dl
e 7 % K202~ 3, I %5 il 48 55 K (Operation
Interface, OPI)iE, SADZ FHWTIERR L., #il& LT7
77 2V — DI ERAG DOPIZ X 31274, /-,
AN #R 1 ZSAD % iV CTRCS & &7 /Lfb B L OME
B S Av7=, SAD O BURL1-JE Bl 3B O R RE A H T
FlE—2 % L, HATIXCA ClientO#EEEZ FH UV
TAT 9. PCASIZIEA M AN FITxi LT TF v
FIVNFHE SN, SADDCA ClientDOFERE 2 IV T

ZDF ¥ U RIVICEEMESCE =X R O AT %
179, 2F V., MR BN OT — & DL
BV IX, PCASOF ¥ /L& L TiTbhi,

Operation Interface
(with CA Client)

i

EPICS PCAS

With channel of each elements

E 3

Virtual Accelerator
(With CA Chent)
Accelerator model

Get beam position
from monitor

Put and change
input Value

Get beam position
from monitor

Put and change
input Yalue

B2 - AR g O A E T L

464

CS —- INPUT PAGE and PLOT GaNvas [ |[B][X]
B Ale Edit Window 06/20/2005 08:01:25 Help ~
Exit | Set Initial Set Initial [ Select
K1 for QM Beta param Plot Component
Start | QFN: |[22764380259537¢E
QDN : -22840313661572
QFX: [15851304110198¢E
QDX : |-.20758973746440
QFL: | 18803531733388¢8
QDL: [-.201318856837974
QFM : |1838344533361866E
| Main Application Area [El

[X|3 : PUAREE RS A FHOPI

4. 2 pEERoSEEE

HE S AR (OPD X, 253 &S - H#HC B — A
Ay a = TREOK T A =2 % LT, 1B
SNRT LR B0, RAEENERRC ST D AT
N, EEgR LR ThNIE, E—AETE— Ao
v ¥a =7 HOPIRHIE T — S DOREEE 72 & TNT
FRAEASAIBE & 72 5, ARNEZRIC I T BRI AT
M, E—2ha3x v g TEOKNNTA—FD
TEIZ W D g 2 AR I T L=, ATIER
LT, X"—% b UREEHEICHN S =% A
K LRI D REIRENE S E & off-momentum® B —
BAZT AW @ EEIEZERZ ., e L
T, E—AHLEZWET D B — ALiE M H %5 (Beam
Position Monitor, BPM)Z {RAENIEEIZFERE L7z, =
XA ZiE, 2RO BRI E RS TkW O H I R 1 2
A RX & AT L, 20D BMRENCAE S 1D B
Lo TR 2RI ESE 50 RCSTIX, =FH 1%
A - BEGAAI2ERET D, & E N2
E, BE—AZNE - 4252 LT, E—aDx
FNX—CHEBHEEEALEIED, /2, E—2D
v — 7 EIES /A RN 9 2 BPMOHIE RS E %
—FEL TR LTHx., FEHE L,

5. (REMERZZAHINV-E—LAXET 4
RCSOFMI 2 I v a = loBiT 5 — A&
TEHRIE 2 (AR NE 2R O L, RS 21T - 72,
MZ T, BARNRTGA—2THHN—% o AAREIH
Lrua~T 43T 4 BHE L,

5. 1 N—4# o AREK

R—% ~ha RO/ NGB A RET DD —
7 TR, E— Ao iEE AR L, =0
EEERETHZETHSH, RCSTIE, "—%F b
VIRENE OB AR LT, =X YA X TX—HF |
0 U RENZ R S, RIEZERKIEDL, 20—
LARBENIBPM TR T %, ZORENZ 7 — U =25
TEEEET L., A7 hLOBE—27 L) _X—F |



WP65

Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan

And the 31st Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

o URENE AR RS S,

N—& o CREEEH OOPIEERL L, AR
IEEZRIZ BV TBPM O 73 fREE 0 =0.2, 0.5, 1.0, 3.0 mm
DGEDWEZEIT> T2, ZOOPHX, JE R ESfET A
N7 MV ERTRITHHEE. =% A ¥ Z0n/OffT 5%
HebE. AU P E—s R AR DA o, 2+
NENART, EATIOZF YA X2 > ThH)

f S 2107 EE E R O KO_R—Z ko CRIE

0.3 mmfEfE T, AT MO — 7 EIX, K45
dBToHh o7, £7-. BPMDOLGREEIZ T 5 A7
MDA XLV ERLICTRT, TORE, o
=3.0 mmDHE., /A REENTLEN, B—7
DRENRAREE 72D, L L., KHIE D JE R 55 i
Wiz b3 52 & T, AT RO 5 OE M)
2B, B—7 ORENAIRRIZ /R - 72,

3{ RGS — Tune Meter and PLOT GANVAS

B Fle Edit Window 15/16/2006 18:08:20 Help v

Fourier transform

Log of the Measured
TuneX & TuneY
6681 6262
6.677
6,683
6,683

6.283
6.280
6.283

| | |
6.7 675

) I
BES
Frequency of X direction .

I
66

20 Decimal number of Tune : 6.675 | P——
T T T T T —_————
aof 1 Operation Panel of the Exciter
& Power [W] : 1000
=-60]
Power On o the Exciter
BOE, 1 | | | I Power Of to the Exciter
15 62 6.25 63 6.35 64 Power O
Frequency of Y direction ~ Pourer On
Measured Tune Y : 6277 & Powrer Off
Close the Panel
* Piot Range = TuneCenter +- 0.15
Set TuneX center : [
Set TuneY center : 627
Set number of s [ums]
Update Plot Canvas
Status Display @

(14 : N—2% kv AAREHEGE FHOPI

BPM’s resolution (in ¢ ) | Noise level of FFT
0.2 mm -66 dB
0.5 mm -58 dB
1.0 mm -50 dB
3.0 mm -42 dB

# 1 : BPMOfiReEIZ kT 2 A0 o& L~y

5. 2 a5 4374

E— LD &2 ORI -1E, B EHEEZRD.
E— ATEBEOILN Y o, TD), fHr o
BTG D ORI DINR N ZE L, N—F ha v
RE L RS, ZOEIBHBEOEWVAIZL H—
Z hueESEOTNAQ NI a~vT 4T 1 &
(=dQ /App) T D, ZD/NTF XA —2F, —EMIC
E—ADEEEAZZL LoD, X—% b R
ZRESHZ L THLID, RCSTIL, &JEHEME
ZERDO R AEEZ 52 LT, EEED R ki1
ZRWKIFIC L, BE—2DEHELEZ D,

465

v JE B 220 C A plp % -0.5%7> 50.5% F T0.1%
TOBEE, X—¥ tu REHKAEL, 70
VT A4 TT 4 BRDT, EEIEOTIIKTT DK
FIE)D~—4 ~a CARENE O ERE R &2 X512 R
T, Sohl-rZu~T 47 4 E1X—8327T, HIE
FEEEITT — Z S e _—F o AREVER O R ER RE
IIEIE L. +£0.05L 7257,

04F

- & =Av/Ap/p =-832 £0.05 3
02 !

01

dQx

-1
-n2f
-03
-4t

.00z 004

d;.fp
X5 EEHEOEWIC X 5X—% ha UREEEK
(Hx : 7a~T 4374 8&)

6. TEHERE

#t% 22— RSAD & il 1 % — /SEPICS ® PCAS % H]
WC, ARAEINE RS O FEARHI T T L AR LT,
OEAIMHEZ L, B —2Z AW HIE S AT LD
KL WNIMAEE AREE 55, AT, X—¥ b
VIR BB E O 72 O KR B i R S E . off-
momentum® B — A A X T ¢ D728 O & JE Nk ZE
W, B— ANLER SR Z AN RE L, W)
WIEHRRF O B — ABEERRRF BT 5 _—% be v
KoL 7 a~T 1 7 4 OWPE T2 RAEIE S
TR L, (AN SS CIRAEEER 2179 2 & T,
BN WD O Rl 72 /3T A —2 =8 LT,
Stk ZeMEmh B & kiR AR E
AR ORRE G A (AR NER AR s 1T L, kBRx 7esk
EEICX T2 v — AEKGHME A B9, R HHRA
B, BT MERIFIGHEIC X D FHERM O
MENRKERMEE 2D, M2 T, EMEZRICBIT S
FANRT A —Z ORE 72 5N ED 72D DOPL %
VERR L. (RIS RS 2 W T2 BRGE A 1T O
27 ik

[1]J-PARC, URL: http://jkj.tokai-sc.jaea.go.jp/index-e.html

2] KEKB, URL: http://www-acc.kek.jp/KEKB/

3] SAD, URL.: http://acc-physics.kek.jp/SAD/

4] A. Shishlo, P. Shu, J. Galambos, T. Pelaia, “The EPICS
Based Virtual Accelerator — Concept and Implementation”,
Proceedings, PAC, 2003

[5] EPICS, URL: http://www.aps.anl.gov/epics/

[6] T. Miura et al, “Measurement of betatron-tune in the KEK
12 GeV — PS/I-PARC”, Proceedings, the 1% Annual
Meeting of Particle Accelerator Society of Japan, URL:
http://lam29.lebra.nihon-u.ac.jp/WebPublish/5P47.pdf

-
—

[
[
[




