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Abstract

Beam availability is one important factor affecting research productivity of accelerator facilities. In RI Beam Factory
(RIBF), the beam availability is defined simply as the ratio of actual beam service time to scheduled beam service time.
The availability was previously estimated based on the down time of beam service recorded in our log-books of the
paper medium. However, manual estimation of actual beam service time has limitation in its accuracy especially in case
of hardware trouble. Hence, in order to realize labor-saving and accurate recording of down time, we have developed a
visualization system that automatically records down time by using insertion status of Faraday cups. Implementation of
the system has been completed and the system has been successfully operated in recent beam services performed in

RIBF.
1. [FL®IC

PRI R ISR 22 o # —RI B — A
7727 ~U— (RIBF) I3@=EY > 7% 1427 nm b
7 SRC % EN#EZFE L, ASE3IZ AVF, RILAC,
RILAC2., FHEINHIC RRC, fRC, IRC ZHW\ 5%
O ER v AT 22T H8EA 4 v v — 2 FEhE
RTH DM, IEHERMERR OAEFEMEIC K& I Bir b
ZDHERDO—DC =LA HEND DR, Fx it A
FYa—Eanite— it RERic kT A% e —
AR O AE E— AR HE L LTERLTEH
D, kAR —FZNPRATIa T ) — FDOIEHR
ZItIC B — ARG R A EF L B — AR HE OfE

EEHLTKE, LLAENRL, BE—A%—E 2
Hiz, B — LB E 72 13 LR 2 & BRI R

L, DOEHTHIDEFARL—FZ AR D
TEETH D, RERLIEM N T T AVEICLD
E— AEGE IR, BT OVRIF O KO
RN RBIEEHTHY . FRORA LB
R D FLERITZEI LIS DY v, Lo TE—2D
O ZEISL LoD, IEfEIC B — A fEGE I
W 2508k A 7-01%, ©— AMRSEER 4 3 83
HRHRICT HARETH D, £72. EBrPizk T
EIEREE . 2 ORA, £ L TE— &R 2 AT
AT AFIIMESRO 2T o3 g VHEBICAR
ThbHrEEZF, Lo TE—AY—t 2R A
b 27 A% LT,

2. E—LY—ERFARILIRTLOEE

21 VAT LHEE
RIBF O il ffl & 1% 3= 12 Experimental Physics and

# a-uchi@riken.jp

Industrial Control System (EPICS)% Ff\ 7= 43 Bl 1
AT A THEINTNDEL §lfll S Tuns E200
WO A= MIERAER, BEE%E, A
AR, EEREE, T LT — AR HiES e &
#1755, RIBF Tl b — AEREHINC il A =
=X THD T 7T T A= By TEFOPHNLBND,
FOREH, E—LANEBTHIRKE EICHEINE
FC BMEAESNTWD Z LiFa—P~D b —afitis
BEEZERT D, Lo TAYV AT ALATIE FC OFFA
AT =B A AR NRY =L LTHHLE, £
72+ RIBF (X250 MNsi#s 2> H A A S 25 84 I
VAT A THDLT-OMEE—RIZXLY Eo FC M
EEEICE— L& LD 500880 EiIZ, 3 AOA
WA AT 5720, AT 3 B EBR BTN A6
THhOEMHETHD, ZHITHIET N VAT L%t
HLlz, 2B, BE— AP MEIEFNORT —H
A% EPICS @ BI (binary input) record & L TR I 5,

2.2 RIBFIZEBIT D INESERT— F

RIBF O A4%%1% AVF, RILAC, % LT RILAC2 O
3 BTHDH, TDHbH, AVF & RILAC 13 E DR
BAR—FE2H L, &4 BMERE oL ¥ ——
LAEBRICHAWSLN D, Lo T, RIBF CRIFIZELT
HRDEBRIILL T O 3 FsEE 725,

®  AVF Hijh B

AVF % RIBF O AHgR& L CRIH LW A,

AVF B Ce— Az ftid+ 25— F

® RILAC Hjh=EER

RILAC % RIBF O AMHZRE L THIA L2 WE,

RILAC Bl T — A% ftis4 5E— K

® RRC/RIBF FEH
AVF, RILAC, RILAC2 OWFiuind AGets L.
RRC ZREEDOMELE L THWSLE—FTH D,
RRC TIE L7 —2%2ZFDFEEFHEBRIZHWD
RRC EBE— K&, RRC TIEIN-E—2 % F
WDV YA 7 a ha TR L TR
SRC O Y HE N — A% EBRICH VWA RIBF

- 767 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-SAP095

RF1 | G | 00 [ {%SD‘E- €6 Inactive @<5 v MT-STATUS
o : -2 RILAC-CSM | santsone
CNS :
286G SC-FCR ECECE, d Ll rpaisds D Inactive e4{CNS) éon';_gv. §73A7'i;\, Ju 1/18 1/56 1/10 1/100 1/100 1/100
O X) = 0 = oW mm m m
- 110 i @ GARIS or || /€% 37:75MHz | e Y18 118 110 15 1/100
MT-STATUS 2 Stand by SARISOF|ueer i R ]
“|AVF stand-alone M ph, 6AL
. SRS
E : 6,768 MeV/u ;
Frea: 16,024 Mz AVF Lo I i G G R G G|
lluser:  KUDO-Gr. o 00
Corse: CO3 Main Coil é 2 @3 £2-01-
G- | © 3
RRC, RIBF i1 owr——l 3 @342
Ton:  136%e20+ 00 [ S o
Energy: 10.75 MeV/u nA @ cola 51 s2@ ) : =
Freq.: 18.255MHz — oy 2:00:00 9:00:00 6:00:00 2:43:11
jser: = '78/05  14/08/05  14/08/05 14/08/05
HIRAYAMA(KISS)-Gr. R.ILA C2 [ | ® ((::ozg c21 | g S
B7-REB| G93
- @780
Inactive Eé6 .7%'157
Inactive .
E5 Inactive | 8
5A/B1 @ e ® I
Main Coil-1
e GO1b
D50 @ £ Ko1 [ 00 I3 o
DlAa D18 D17 D-RESEHE o, ; N T
o o o° @ —- 8 F g
Beam-Distrihu tion DAL DA2 AAS @ roc &
Corridor 3 @
[ BRPS_FO @
E4 El S L
FRC £ F_MDP 2A/B1 @ o4 Lo .
\0' E2 ® Inactive
ain Cort Inactive | Stand b
A M11 H16 H31
@ [ ] @ i
[Master Osriflator Blg RIPS

X 1: BTmap¥ |27k L7z 22— & ID O, 28GHz M A 4 > Jf-RILAC2-RRC-E2B F2BR =8 % % i

THa—2 X ID47 TREND.

Kt — MIRAlEn s,
23 =a—2A1ID

RIBF il R IZAS A F 06, S5 hndes,
v — LB SN D EBREOM A YA EPICS soft
record & U 72 Integer D 21— A ID & LTH~>TE
D, BIIE1 255 4FTIHEET S, X112, Web T
E—2LAHHERNEZEGFESEDL VAT ALATHD
BTmap DR &> CTa—& ID OfEZRT, ZO
Bl TiEA A RIC 28GHz-ECR A A VR, IR
RILAC2. RRC #i®iR L T E2 EB=FIZIREF LTS
N, ZOHAEa—AID ELT4TRNEYLETHND,

2 — 2 1D [ FHEFE O FA) OB T GUL 77V
=g UEBLTARL—ZICL U BREND,
3. VARTLEREK
3.1 RNy Ty RV AT A

AR AT A TiL LAMP (Linux, Apache, MySQL,
PHP)ERIE CRARZITH 72, Ny I/ RDOT—X
NR—Z 2T MySQL #FIH L7z, AT 2OME%
X 2 1277,

I—RFIZA VA R EINTWD FC OFEHIL
T EPICS record & L CTF —#X— R EiZ=2—X ID
TEIERENTET =T E LT ENR TV D,
Z DT —Z_X—ADIEH % JtIZ EPICS sequencer P17
077 LDV —ANHEVAER S 4L, EPICS 10C 23
HIND, AXV—FREELZa—RXA LTS R
=L &7z FC BN—2>THHA S L=, EPICS
I0C [T —AMEMMEE SN LB L, B —AMH

Bt AT —H 2% 759 Bl record (2 0 49D, SOk
IZA& T FC MBAKEEIZ 22 5 72FE, EPICS 10C 1%
=PI — AP —E AR L TV D LRI LT
BI record (2 1 4§79 %5, Z BI record TH L7z
B — LRS- k& IEIT Channel Access (CA)Z 7
AT F (WK D camonitor) 25, & D BI record D
BEHA DAL T T =B _XR=ADRT—T LI
BT 5, BE—AEILRRIZ T2 FC DAL —
va EREIFD L. Bli& CA 74T MRET
BTT —HR—R M ST, FEBARETH D,

[ 275F—hvTRF—AZ |

EPICS IOC EPICS IOC EPICS I0OC
J
{ 2—RIDIcR G-
I7S5TF—hUTI1ER
EPICS IOC -
Build
E—LBHRAT—FX N
(Bl recod) 1
=X
camonitor
E—LBHFIAT—42X - N
BALARBZT T—HAN=2R

X 2: "oV ROVAT LF v —k

- 768 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

BEAM STATUS HISTORY

PASJ2014-SAP095

BEAM ON TARGET

W OFder)

D 2% = 1EER x|
(Beam OFF)  (Beam ON)
BigRIPS 00:00:00
1 03:20:42 03:20:55
2 05:55:41 06:17:20
3 11:59:11 11:59:23
4 14:00:33 14:38:43
5 V] 14:55:20 14:57:14
6 15:00:40 15:00:52
WAIL 7 17:24:21 172002
RIBF 8 Iv] 18:20°48 18:21:10
AVF 9 18:47:16 18:47:28
RILAC 10 19:01:43 19:01:55
11 | 19:06°30 19:06:47
12 19:44:20 19:44:32
TS &5 (Total Stop Time)
RIBF config
AVF config

RIBF/AVF course

20140508 238U~ 345 .y, 36.5 i, BigRIPS g

e Trigger aA/HE

(OFF~ONFsl)
Auto generated: Keep beam-on-farget.

00:00:13 FRC/RFDWN

00:21:39

00:00:12 FRC/RFDWN

00:38:10 User

00:01:54 User

00:00:12 FRC/RFDWN

00.04:41 User

00°:00°22 IRC/ete

00:00:12 RRC/RFDWN

00:00:12 RILAC2/RFDWN

00:00:17 SRC-EDCIZE LR

00:00:12 FRC/RFDWN

01:08:18

RILAC confi
RILAC ccursge E_-L\.Hggq-ﬁﬁiﬁﬁ% :22:51:44
Engines

[ 3 BRAERS & IR 2R — o v — T = — R Ak M EE R EZTFA L, T

ZICICE— MMELFROF ¥ — FMER SN D.

EROT —H _X—2%—3|L VMware vSphere %
AW ARAEREE BICE Il 2095 b a—F
7 =7 U Y —A|Z CPU (Intel Xeon E5-2630) 4 =17,
AEY 4GB NEIV Y Tlm, —RIICT =X T —0
AT VAT DMIHWD T —Z =20 FBITITAE
REITE IR NEEZEZXONDN, EZALENEZNIZ
EZ L BROWARY AT ACIHEIEEREE ETH -+ 4573
T =< ANELNDFEMER LT,

32 a—HPA LU H—Tx—X

KL AT LD —WA B —T = — X% Web 7
TV r—a rTRILEX 3 2R, KVAT A
E—Eou /v AT AERDLE, TO2—W A
B —7 = — ATEEME, RO IS = —
TOMEZFRICT SR VST, VWb
=PIV T4y NERINDIRETHD, TDRT
Web 77V r—va s idiorT A7 hy T
Fe=vailhNEL TS EEZLND,

PHP TIER &7z Web 77U r—=3 3 A,
Ny 7Ty RTHEMEINT-E— 2B ERET — X
NR=ZNLIERHT 2 21Tk 0, BRI R R0 11
MZFHHEL W5,

WTEALRETITT 4TI Web 77U r—g9
% FHL X H 5 FiEIC WebSocket & FEIEILD Web 7
TZA 7 hE Web H— 3l &7 AEE(E FTREIC &

®HH78 harPRERINLTWLT, —FHTHEPRE
EOHKH P> <Y & LIEER THaRARs A
T LBV TR REEIILERNEEZ BND,
XoT, VAT LHAREOES S BB L, HHER
X AJAX (Asynchronous JavaScript and XML) % F|H
L7z, RV AT ATOH AJAX #{51% JavaScript 7 A
77 U To 5D jQuery #H TIT> T\ 5, F7= jQuery
ZFHT 5F T jQuery ZHHWeTF ¥ — T Z 714
bFHTL2ENARBICRD, KA T AT
jQuery X—ADF ¥ — R NFT7 7L D—DTh D
japlot®ZFIH LT, Fv¥— MEREZEBMLT (K4
Z ),

BIfE Web 77V r—va VOV — N7 — 4
N AP =N FHON—=R =T ZFHL TS
(Intel Celeron 430, A€V 1GB), 5%IFxT —& X—
AH =R ERRRIRERE~BIT L TV TETH
5,

4. HEgE
41 ©E—AEIEFEO o X MBI

IR SRR TP IR A L2 FE, flx e — o5k
BB B ICE o RN Eidn 7 ) — Mo b &
FTEHREINDID, KRATALATHE—AEIED AR
v MNMEIZF OJRIN & EEICTRATE DHEE AL

- 769 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-SAP095

72 WIT, MASHhTZa AL METIZ, @Ko —
LA IERERNIC K 2 2 DJREROE G E# M 7 7 7 TF
REELHENAREIC/L>TND (M5B,
42 A —)LHR— |

F_NU—Z T 7 b5 EfEE EICE SRR
A=Y TR NMIBREINT-BERE~EHL T
W5h, BHISNDORXFRITR 7/ — MRS
TWAHDT, g A—Lbr s ) — MZFEBED I E
ERRALRLS TEARLRVWEALE W, T2 T4
L— & OAEBEEE BRI, AT 2T LI AS
N7aArA L FNEAWTTZ7+—~<y b A — /L

20144F 06H
© 900000 Y"00D000DO

4T1% TT% 94.2%92.8%33.6% 2.6% 44.6% 36.2% 53.2% 52.2% 69.8% 32.9%
o & [ 22 Leal 25 26 N 27 ] [ 20 X 30 ]

56.8% 74.7% 90.5% 86.4% 76.9% 73.8% 90.4% 26.4% 41.7%86.2%88.4% 57% 74.5%91.6%

Prev | Next

Total Beam Service Time (sec)

R -]
RN

100 20000 3 40000 50000 60000 70000 80000 90000

X 4: 2014 4 6 H I Th-ERIZEBIT 5.
FRETER] 2 A AHRIIC R R & E7=F v — K

20145 08H
© 20000020000 OOO

47.1% 77% 94.2%92.8%33.5% 2.8% 44.8% 36.2%53.2% 52.2% 59.8% 32.9%
COOODDDODODNODDODOD

56.8% 74.7% 90.5% B6.4% 76.9% 73.8% 90.4% 26.4% 41.7%86.2%88.4% 57% 74.5%91.6%

Prev | Next

Percentage in Cause of Beam Off (2014-06-06)

1%

B4%
W IRC

X 5: & — 2 BREHE IR RE O RN A 1 RE
PIROE AL L TERIET-HTT 7.

S E BEERT DHEREE LY AT, AL —%
ITEBVER Sz A — Vi SCc B E I, 1BRE
EMZBZ I8 HEE{EA— L ERHEIZERT D Z
ENRARE L 7o T,

5. F&EOD

v—AnHE L IEfICEHFT L 4ICE— LY —1
AR ALY AT A BB LTz, RV AT MLy
7 MARL—Z OB ERRT D KO OHRE LI
ZTWB, KUVAT AIPANRN—T 3 &R T ver.
27282013 5 AL VERAINTWS, 2014 FEED
RIBF (28} % & — AR AR OEFHPIZ W T, #
OF AR SN, BERX—20on 7L £
ZIFESINTNDDT, SRIIARVAT A& ILIZE
TR T VAT L~NDOBITE I BIZED TWE N E
EZTW5,

SEXH

[1] O. Kamigaito, et al., “PROGRESS TOWARDS HIGH-
INTENSITY HEAVY-ION BEAMS AT RIKEN RIBF”,
Proceedings of IPAC2013, Shanghai, China, P. 333-335

[2] N. Fukunishi, et al., “ACCELERATION OF INTENSE
HEAVY ION BEAMS IN RIBF CASCADED-
CYCLOTRONS”,  Proceedings of Cyclotron2013,
Vancouver, BC, Canada, P. 1-6

[3] M. Komiyama, et al., “STATUS OF THE RIKEN RI
BEAM FACTORY CONTROL SYSTEM?”, Proceedings of
ICALEPCS2013, San Francisco, CA, USA, P. 348- 351

[4] R. Koyama, et al., “Development of “BTmap”: Online
visualization of beam-transport status”, RIKEN Accelerator
Progress Report 44, P. 120-121.

[S] http://www-csr.bessy.de/control/SoftDist/sequencer/

[6] A. Uchiyama, et al., “System Design and Implementation
using Virtualization Technology for RIBF Control System”,
Proceedings of the 10th Annual Meeting of Particle
Accelerator Society of Japan, Nagoya, Japan, P. 1109-1112

[71 http://tools.ietf.org/html/rfc6455

[8] http://www.jqplot.com

[9] S. Fukuzawa, et al., “Status report of the operation of the
RIBF ring cyclotrons”, in these proceedings.

- 770 -



