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Overview of RIBF

RIBF = Rl Beam Factory Project at RIKEN

RC = Ring Cyclotron

4 Ring Cyclotrons, 2 linear accelerators and AVF cyclotron.
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Overview of RIBF

. Variable heavy ion beams have been provided for experiments.
« RIBF mode ( RILAC2 + RRC + fRC + IRC + SRC ) have been provided
* 238U, 124Xe, 48Ca, 70Zn beam = 345MeV/u.

« RILAC stand-alone mode have been provided
*80Ti, 51V, 48Ca, 27Al, 40Ar, 70Zn, 24Mg, and 22Ne beam < 6.6 MeV/u.

New chemical element Nihonium with symbol Nh and atomic
number 113, were discovered in RILAC of RIBF project.
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Reference, O. Kamigaito, et al. Proc. of IPAC2016, Busan, Korea, P. 1281
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Control System for RIBF

RIBF control system is based on EPICS.
It covers
* Magnet Control

Other services

* Operational Log system
* Data archive system (PostgreSQL)

* Beam Diagnostics * Management system (like IRMIS)
* ECR lon Source Control * Alarm system (CSS/Beast)
* Vacuum Control -
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Stand Alone Control System
*RF Control (Only monitor via EPICS)
-Radiation Management System
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Operational Log System (Zlog)
@KB Coritrol SystD Zlog has been introduced in RIBF.
v

Zlog = Zope-based operational log system.

[ EPICS Channel Access Protocol ] Zlog has been developed by KEK control group.
P . *Frontend
|< ' Web applications provided by Zope.
PostgreSQL-based .
o2 gDatabase \ Backend
' Log Monitor Server | | PostgreSQL-based database.
T_l \FYHRI-CAIDISHECE) ' Log Monitor Server coded in Python

Zope [ Database Adapter ] @

Python-based Web application
i| framework and Web server

Automatically operational log Inserted

Web browser ‘D\j CN i
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Operational Log System (Zlog)

Zlog user interface

EEEE Viewer 2 ] =

e T2, HORE ELZ(LINAC MSC)
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Crab HER : 75%, LER : 90%
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e : 173038
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Log viewer for KEKB Zlog Index page for RIBF

Reference, K. Yoshii et al., in Proc. ICALEPCS2007, Knoxville, Tennessee, USA, 2007, p. 299.
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Operational Log System (Zlog)

In use of Zlog for RIBF,
Automatically inserted operational logs are often required.
On the other hand, writing by hand is a little.

*  Wiki-based system and paper-based logbook are also usually utilized for
comment-writing still now.
* Varlous kind of user mterface is required for operational log system.
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RIBF Operational Log System (Architecture)
< ReFcowdispem > .7|00 compatible system.

[ EPICS Channel Access Protocol ’ © Web application + Log monitor server + database
© Same table structure with Zlog database.

|Ex: psld_nio:AR2_QO1:DacCnv 29.076 | el © Zlog user interface is available with RIBF operational log.
............................................................ A gghdb"iOg\R?z_
o ; ,.DacCny,
i??:ﬂ%’&?l?é’.i:ﬂf;?éup| 9,074 *Frontend
| llog_sx--- | l . : .
‘ INSERT IRIBF OPERA Web applications developed with PHP and jQuery.

TIONLOG]| - -~
PostgreSQL-based s
i gE)eatabas:se J - Backend
11‘( Log Monitor Server | PostgreSQL-based database.
(C language) g . .
B Log Monitor Server coded in C language
[ PHP Pgsql | Listing more than 3,000 EPICS records using

Apache Web Server + PHP-
based Web Applications

PV management system

RIBF &
. operational log

, Automatically inserted operational log is a
Web browser comma-separated character string.

Listing EPICS records ex : psld_nio,AR2_QO01,DacCnv,29.076,

(More than 3,000 point)
[ EPICS PV management system -\,' NiSHINA
C
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RIBF Operational Log System (User Interface)

Electromagnet power supply operation

x © EPICS PVs& 783 x
3 Magnet PS OPERATION 2017-05-23  CAMAC  NDIM ﬁ F3RP61  GPIB
VER.1.3.3 Search
« - 12 hours 0 1 2 3 4 5 6 Fi 8 10 11 +12 hours »
RIBF
RRC & Control Device {[f)) v DATE: 2017-05-23 09:00:00 ~ 2017-05-23 10:00:00 © DitHvU 2t —E (AVFRRCRIBFT— 2147
RILAC : RIEEPICSTEIRTN THa3— 2D
- DAGC Operation AvF ID (EX]) SCECR-AVFETB

RRC ID (§FJ) SCECR-AVF-RRCE6

WAELET P PS (magnet) /| DATE 09:00~  09:10~  09:20~ 09:30~ 09:40~  09:50~ risr 1D @)

BT
VACUUM AR2_Q01 (DMU1) = = p~113.52 a72~141.05 = = #FE+Ia3o0—ADFATOHEE
RF 18 SCECR-AVF-R E [ Rrcavr |
= J_510 (SVAO1D) g1~0.2 = = = = = ’ |
ECRIS 0 None E|
~1.1 2~1.3 = = = =
INTERLOCK b BN & = 2017-10-03_6:00 ]
STRIPPER J_S12 (SVA02) = 0505 | = = = =
CONTROL
ALL (Raw) J_S7 (SHAD1a) 0323 | 24~21 | = = = =
1n AtEE  @2ainidE )
Logged EFICS PVs
J_S8 (SVAD1a) 1518 | 4517 | = = = =
J_S9 (SHAD1D) 00 0404 | = = = =
PostgreSQL
PS Status
© NIO PS OPE
« 2017058 =+ DATE PS (magnet) Status
A7 B 4
H ? j: :T?f 06:00:02 I_T3S (IRC_T3S) Remote [l More
¥ QIR 06:00:02 I_T1W (RC_T1W) Remote [[fj More
14151617181920
21222324252627 06:0012 MA1 T3S (IRC T38) Remote [T melm,
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RIBF Operational Log System (User Interface)

Electromagnet power supply operation Search by

& | device type

3 Magnet PS OPERATION 2017-05-23— CAMAC NDIMWFZSRPM o

«-12hours 0O 1 2 3 4 | 2|6 | 7|8 |9 10 11 + 12 hours »

o control Device {{[[f)) + DATE: 2017-05-23 09:00:00 ~ 2017-05-23 10:00:00

Show Chart -

DAC Operation

PS (magnet) | DATE 09:00~  09:10~  09:20~ 09:30~ 09:40~  09:50~
AR2_Q01 (DMU1) = = o~113.52 | a75~141.05 = =
J_S10 (SVAO1Db) 01~02 = = = — =
J_S11 (SHAD2) 19~11 | 43~13 | = = = =
J_S12 (SVAD2) = 05~05 | = — — =
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RIBF Operational Log System (User Interface)

Electromagnet power supply operation

L3 Magnet PS OPERATION 2017-05-23 ~ CAMAC  NDIM ﬁ F3RP61  GPIB

C12hours | 0| 1| 2| 3| 4|5 | 6| 7|89 10| 11 | +12nol

acontrol Device [l + DATE: 2017-05-23 09:00:00 ~ 2017-05-23 10‘}641 Search by
Clear Chart operation time

Show Chart -

DAC Operation

PS (magnet) / DATE 05:00~ 09:10~ 09:20~ 09:30~ 09:40~ 09:50~
ARZ QO01 (DMU1) = = o~113.52 a7 »~141.05 = =
J_S510 (SVAO1b) p1=02 = =+ =+ = =
J_511 (SHAD2) 1.1~1.1 13~1.3 = = = =
J_512 (5VAD2) = ps~05 = = — =
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RIBF Operational Log System (User Interface)

Electromagnet power supply operation

L3 Magnet PS OPERATION 2017-05-23 ~ CAMAC  NDIM F3RP61  GPIB
«-12hours O 1 2| 3| 4|3 |6 |7 | 89| 10 11 + 12 hours »

& Control Device {{[[f)) + DATE: 2017-05-23 09:00:00 ~ 2017-05-23 10:00:00
DAC operation
for 10min

Show Chart -

DAC Operation

PS (magnet) / DATE 09:00~  09:10~  09:20~ 09:30~ 09:40~  09:50~
AR2_QO01 (DMU1) = = a7 >~141.05 = —
J_510 (SVAO1b) 01~02 = = = = —
J_511 (SHA02) 11~11 413 = = = —
J_512 (5VA02) = 05705 = — — =
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RIBF Operational Log System (User Interface)

Electromagnet power supply operation

DATE: 2017-05-23 09:00:00 ~ 2017-05-23 10:00:00 © B3R —E (AVERRCRIBES — 24T)

WHEEPICS TEIREN TLSO—AID

avF 1D @EJ) SCECR-AVFETB
RRC ID (@) SCECR-AVF-RRC-E6
k00~  09:10~  09:20~ 09:30~ 09:40~  09:50~ GUENY 0

- @ mridios - o

P ey i e |
When click, all operational
logs for that time range are
displayed.

0 04~0.4 =

AR2_Q01 OPE HISTORY

05/23 09:22:06 DAC 85.6086 [A]

05/23 09:22:06 DAC 83.1204 [A]

05/23 09:22:06 DAC 82.0545 [A]
=L Satus 05/23 09:22:07 DAC 79.9260 [A]
38 (IRC_T35) Remote [ff] More 05/23 09:22:07 DAC 81.7014 [A]

05/23 09:22:07 DAC 77.4378 [A]
MW (IRC_T1W) Remote [ More

05/23 09:22:07 DAC 79.5696 [A]
138 (IRC_T3S) Remote [ | More 05/23 09:22:07 DAC 75.3060 (4]

05/23 09:22:07 DAC 74.5965 [A]
T3E (IRC_T3E) Remote [ff] More

05/23 09:22:07 DAC 68.2011 [A]
MR2W (IRC T2wW) Remote [l More NE22 0Q-22:07 Nar 86 2670 [A)

ionlog&start_time=2017-10-03_6:00&end_time=2017-10-03_7:00&key1=psld_niokey2=DacCnv&device=NIO# .
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RIBF Operational Log System (User Interface)

Electromagnet power supply operation

x
3 Magnet PS OPERATION 2017-05-237:00  camac  wom [ICH F3reo1 P8

& - 12 hours 0 1 2 3 4 L B 7 a8 g 10 11 + 12 hours »

© control Device {{[[iJ) v DATE: 2017-05-23 7:00 ~ 2017-05-23 8:00

Show Chart = Clear Chart
When click, chart feature for

. F_MO DAC operation is available.
mﬂﬂ* 07:10~ 0w T T T
I b= = = = 67.5~73.5
F_MIC2
e 241 5~842.11 | gao 78431 | 3i29~843.01 | geos~8429 | =
F Q2 : = 1.1 — — —
F_SH1
= = = — 500~610

F_SH2

F_MIC2 (FRC_MIC2) = = = = = 1872~ 1693
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RIBF Operational Log System (User Interface)

Electromagnet power supply operation

[E3 Magnet PS OPERATION 2017-05-237:00  camac  nom [ Fsree1  cPis

l a - 12 hours 0 1 2 3 4 5 B Fi 2 g 10 11 + 12 hours »

F_MO
843.5

843.0 - EIEE

8342.5 -} B

B
= ﬁ
841.5
0717 0718 0719 0720 0721 07:22 0723 0724 07:25 (07:26 0727

@ control Device {{[[f)) + DATE: 2017-05-23 7:00 ~ 2017-

When click, chart function for
DAC operation is available.

Show Chart - Clear Chart

DAC Operation

PS:magnetH%ﬁﬂ'E 7:00~ 0710~ 07:20~ 07:30~ 07:40~ 07:50~
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RIBF Operational Log System (User Interface)

Electromagnet power supply operation

& EPICS PVsT18%R

8:00 CAMAC HDIM m F3IRPGE1 GPIB
Search

5 B 7 5 g 10 11 + 12 hours »

S ARD0 S R @ BithaU2-—E(AVFIRRCRIBFEO—22T)

&VE 1N SCECR-AVF-ETB
Search by EPICS record LIRS SR

18:10~ 08:20~ 08:30~

* = = 1152~116.7 1152~115.2 #ETHI—ADFAHOEE

18 SCECR-AVF-R E RRCIAWF
= = = :3,3“'83.1 32_?“‘83.1 ‘-
0 None E‘
= = = = gC ;_-EE}
o 2017-05-8_8:00 b
¥ = = g8.7~68.9 = Tl —iog 1 BiEE
1 AiEE #25hinET)
+ 1~305 | 3~3.05 5~3.05 5~3.06
R I KEN
=%/ NiSHINA
4 CENTER
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RIBF Operational Log System (User Interface)

Electromagnet power supply operation

€ EPICS PVsBTH#F

I

3:00 CAMAC  NDIM F3RPE1  GPIB
Search psld” nio
10

- - -
o B I Q

+ 12 hours »

psld_nio:AR2_QO01:A_DacCn
psld_nio:AR2_Q01:DacCnv
psld_nio:AR2_QO01:Status
A_DacCn

DacCnv

05-8 8:00 ~ 2017-05-8 8:00

10~  08:20~  08:30~ 08:40~ 08:50~ Status
A_DacCn/}
psld_nio:AR2_Q11:DacCnv
psld_nio:AR2_Q11:Status
psld_nio:AR2_Q12:A_DacCn
psld_nio:AR2_Q12:DacCnv

psld_nio:AR2_Q12:Status

Autocomplete feature is

available. 1.7 A/ psld_nio:AR2_Q13:A_DacCn
305 —3.05 —3.05 306 psld_nio:AR2_Q13:DacCnv
: “ pSld_nio:AR2_Q13:Status
=t gz~a2.2 = =

_ I A
&4 CENTER
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RIBF Operational Log System (User Interface)

Electromagnet power supply operation
017-05-23 7:00)  Clear

DAC VAL [A]

L view Last Upda

LAST Update
2017-05-23 02:44:52

RRC/AVF ID

CEWLY 2017-05-23 02:44:26

2017-05-23 02:04:14
RRC/AVF | 2017-05-23 02:45:16
GG 2017-05-23 02:45:29
G 2017-05-23 04:42:01
CEALY 2017-05-23 04:42:03
RRC/AVF | 2017-05-23 04:42:12
GGV 2017-05-23 04:42:16
G 2017-05-23 04:42:22
GEALY  2017-05-23 02:47:42
G\ 2017-05-23 02:48:18

CEWLY 2017-05-23 02:48:05

2
8
B
3
o o (]

CCY 2017-05-23 02:49:44

CCONLY  2017-05-23 04:41:37

017-05-23 04:41:21

=d PS Operation (2017-05-22 07:00

PS Name
B rR2_s15
3 rR2_s16
B Ar2_qo1
3 r2_s17
B3 r2_s18
) AR2_Q11
B3 r2_s11
3 rR2_s12
B3 r2_s13
3 rR2_s14
B3 r2_s21
3 rR2_s22
B3 r2_s23
B3 rR2_s24
B ArR2_Q12
) ArR2_Q13

M Ar2 Nn14

Magnet Name

SHUO

SVuUo

DMU1
SHU10
SVuU10
SOU11ab
QQB12a
QQB12b
QQB12c
QQB12d
SHB12a
SVB12a
SHB12b
SVB12b
SOB13ab
QDB21a

0.5600
-3.46945e-18

151.

124 2NNn

@ EPICS PVs:E 183 .

Search

© Bithwsl 2 —E (AVFRRC/RIBFO—2%7T)

RIEPICS FREREIN TLvHO—AID

AvF 1D @EZ]) SCECR-AVFETB
RRC D @) SCECR-AVF-RRC-EG

rieF 1D

#%S 51— ADEHHOISE
50 28G-RILAC2-R E|

1 IRC_SRC_BigRIl |~

2017-05-23_7:00

ANV, -—wa‘_ﬂ EEEE

Display all operational
log as list for one day.
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RIBF Operational Log System (User Interface)

Beam diagnostics device operation

=TI RAOBR

n FC  SUT ATT

Beam Profile Monitor Image ( 2017-09-9 )

k PFb_A01a 18:33:38 k PFb_A01a 18:33:55 k PFb_AO1a 18:34:08

PFb A01a

PFb Al0la PFb Al0la

© EPICS PVs&T18%

AR =3 485

Beam Profile Monitor Operation
ki PFb_A01a 23:14:59 ki PFb_A01a 23:15:07 k PFb_A01a2321:33 | (2017-09-9) T8

PFb A01a P 300000 PFb A01a P 300000 W PFb A01a

TIME OPERATION
23:26:13  Profile PFb_S23 set
3:26:09 Profile PFb_S31b set
23:26:04 Profile PFb_S41 set
23:26:03  Profile PFb_S61 set

23:25:59  Profile PFb_S71 set

23:25.98 Profile PED_S64 set

23:21:31  Profile PFb_A01a set

2321430  Profile PFb_RRC_EBM ¢

k PFb_C02 07:16:47 ki PFb_C02 07:16:54 ki PFb_C02 07:16:59

Not only the operational logs but also measured data is displayed.




B

OPERATION LOG

eam diagnostics de

PERATION ( 2017-10-2 )

vice op

eration
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RIBF Operational Log System (User Interface)

Faraday Cup
TIME FC T
- 16:53:33 NDIM
16:53:32 NDIM
16:53:31 NDIM
16:53:29 NDIM
16:53:28 NDIM
- 16:53:26 HDIM
16:53:25 NDIM
16:53.23 NDIM
16:53:23 NDIM
16:53:20 NDIM
16:53:20 MNDIM
- 16:53:19 NDIM
16:53:19 MNDIM

PE

FC NAME OLD STATUS

FC_T21 Moving ...(16:53:32)
FC_T21 OUT(16:53:31) =
FC_T21 Moving ...(16:53:29)
FC_T21 SET(16:53:28) =»
FC_™1 Moving ...(16:53:26)
FC_™1 0UT(16:53:25) =
FC_™1 Moving ...(16:53:23)
FC_T21 (Yesterday) =»

FC_TN1 (Yesterday) =»

FC_GO01b Moving ...(16:53:19)
BF_SEBM Moving ...(16:53:19)
FC_GO01b OUT(16:53:16) =
BF_SEBM OUT(16:53:16) =»

->

->

->

OPERATION
SET
Moving ...
ouT
Moving ...
SET
Moving ...
ouT

SET
Moving ...
SET

SET
Moving ...

Moving ...

T AOFR

PF SLIT ATT

© EPICS PVsETHE

2017-10-05_08:00

\ Faraday cup operational
logs (Set or Out or Moving)

Faraday cup operation monitoring is closely related to measurement of
the beam service time; therefore, we also implement another dedicated

system.
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Beam Status History

© Visualization system for beam service time by using Faraday cup operational logs.
* Faraday cup is a destructive beam monitor, is utilized for beam current measurement in RIBF.

© Beam availability is an essential factor for performance of accelerator.

© Beam service time is measured automatically by Beam Status History System.
* When beam service interruption occurs because of hardware troubles of the accelerators, etc.,
the top priority is fixing the problem and resuming the beam service again as soon as possible.
* Previously, hand-written log note book was used.

© As event signal, Faraday cup status (Set or Out) is used.
© The events are stored into MySQL-based database.
© The Web applications are developed with JavaScript chart library and JQuery.

© Same concept with Zlog
* Log monitor server + Web application + RDB

EPICS Application | |Faraday Cup Status

— ﬁfj})}%‘ 0
MySQL- Event signal
based DB

& jaQuery

write less, do more.

Web browser
Web
Applications
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Beam Status History (User Interface )
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Beam Status History (User Interface )
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Input Comment
(Not Automatic)
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Beam Status History (User Interface )

2014¢F 065 Beam-On-Time Ratio }
009000009270 000000

47.1% T7% 94.2%92.8%33.5% 2.6% 44.6%36.2% 53.2% 52.2% 59.8% 32.9%

DOODOOOOOOTNTOOOHOOO

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%9%1.&%

We can check the Beam Availability

Prev | Next
more easily than before.
Total Beam Service Time (sec)
- Beam Service Time
23 Beam Availability = -
25 Beam Request Time
15:—*’
- Total Beam Service time (second) in 1 day are shown by bar chart. ]
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Beam Status History (User Interface )

We can check the accelerator's

conditions more easily than before.

Ratio in cause of beam-off

P © C g f10l1 12113 14]15]
30.6% 44.4% 30.2% 3 %
[ 16 X 17 M 13 ] 2 2 X231 2a X251 26 La7 L 28 L 28 T30 I 31]
44% 73.
& & Beam-off time are calculated by input comments.
Prey MNext

Percentagg /Cause of Beam Off (2014-10-20) =g Trigger 1

| User | 8064 sec )

Auto generated: Keep beam-on-target.
Bl ACCs (11737 sec )

W[ RILAC/etc (Osec ) ACCs

| RILAC/RFDWHN (0 58¢ ) ACCs

M| RILAC2/etc (O sec ) FRC/RFDWN

RILACZ /RFDWH { 0 sec
o tassEd SRClete
Il RRC/etc (Osec)
ACCs

Bl RRC/RFDWN { 21 sec )

M| FRC/etc (0 sec ) SRC/RFDWN

M| FRC/RFDWN ( 1247 sec ) FRC/RFDWN

Ml IRC/etc (0 sec ) RRC/RFDWN

Ml [RC/RFDWH ( 62 sec )
ACCs
SRCfetc [ 246 3eC )
User
SRC/RFDWHN ( 2016 sec )

(I Others {0 sec ) User
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Results of Implementation

 To restore the previous parameters during the beam tuning, the
accelerator operators utilize the RIBF operational log.

* It allows easy comparison of all past parameters, such as the
electromagnet power supplies, with the current parameters.

- When some trouble, the operator can restore the accelerator
condition as soon as possible.

* More than 3,000 EPICS record are monitored without problem.
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Summary

- We have developed a new Web-based RIBF operational log
system, which is compatible with Zlog, based on requests from
the RIBF accelerator operators.

* It has provide various user interface for the operational log.

In the case of problems during beam tuning in particular, it is
useful for analyzing and restoring.

Thank you

"""""""
.





<<
  /ASCII85EncodePages true
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ABSALOM
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /ALIBI
    /AllegroBT-Regular
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /BankGothicBT-Medium
    /BaskOldFace
    /Batang
    /BATAVIA
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CASMIRA
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CharlesworthBold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DauphinPlain
    /EdwardianScriptITC
    /ELEGANCE
    /Elephant-Italic
    /Elephant-Regular
    /ELLIS
    /English111VivaceBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EXCESS
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /GENUINE
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HELTERSKELTER
    /HERMAN
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /ISABELLE
    /JOAN
    /Jokerman-Regular
    /JuiceITC-Regular
    /JUSTICE
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /Lithograph-Bold
    /LithographLight
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MANDELA
    /Mangal-Regular
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MATTEROFFACT
    /MaturaMTScriptCapitals
    /MICRODOT
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /NATURALBORN
    /NEOLITH
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /OPENCLASSIC
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PosterBodoniBT-Roman
    /PRETEXT
    /Pristina-Regular
    /PUPPYLIKE
    /Raavi
    /RADAGUND
    /RageItalic
    /Ravie
    /REALVIRTUE
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SHELMAN
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SnapITC-Regular
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /Stencil
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TRENDY
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENG ()
    /ENU (Setup for JACoW - paper size, embed all fonts, compression, Acrobat 7 compatibility.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 791.000]
>> setpagedevice


