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laboratoire commun CEA/DRF

Research on Nuclear and Atomic Physics , Astrophysics and Material science

CNRS/IN2P3

GANIL

Experiments buildin

GANIL

Large National heavy ion Accelerator

GANIL

- 1983 : First beam delivered to Physicist

- 2001 : SPIRAL first Radioactive ion Beam

GANIL

SPIRAL Accelerator setup

Systeme de Production d’lons RadioActifs en Ligne [

RadioActive lons on Line Production System e & §7

ION Sources

from 12C to 238U

- Stable lon Beam

SPIRAL - Exotic lon Beam
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GANIL

Experiments buildin

GANIL

Large National heavy ion Accelerator

GANIL

- 1983 : First beam delivered to Physicist

- 2001 : SPIRAL first Radioactive ion Beam

GANIL

SPIRAL Accelerator setup

Systeme de Production d’lons RadioActifs en Ligne [

RadioActive lons on Line Production System > Stable lon Beam

SPIRAL - Exotic lon Beam

ION Sources

from 12C to 238U
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Research on Nuclear and Atomic Physics , Astrophysics and Material science
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laboratoire commun CEA/DRF
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- SPIRAL2 GANIL

Linear Experiments rooms

Superconducting

= Exotic nuclei properties measurements
Accelerator

Swz.iizi f = High intensity lon Beams

piral

SPIRAL2 phase 1
- 2005 : Project approved
- 2017 : Commissioning phase

EPICS

m
oM

.

2 A /

N y BANIL
= o
4 F 4
{ Accelerator setup

- 2 Cyclotrons
A - Stable lon Beam ]

ION Sources heavy lons - SPIRAL - Exotic ion Beam ION Sources
NEW : IH* (protons) & °H* (Deuterons) from 2C to 238U

SPIRAL2 : Systéme de Production d’lons RadioActifs en Ligne 2éme génération

GANIL SPIRALZ2 Project Sﬁ‘j DE SIR Laurent Daudin E P CS EPics Collaboration Meeting June 2019
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Research on Nuclear and Atomic Physics , Astrophysics and Material science
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- SPIRAL2

SPIRAL2 - §3
low energy RIBs

Experimental building
¥~ 4 low energy Exotic nuclei
‘ properties measurements

Spiral2.;

SPIRAL2 phase 1+

Experimental Hall

DE%IR

GANIL - SPIRAL1
low energy RIBs

EPICS

% D E s—l R Désintégration Excitation et Stockage des lons Radioactifs

Decay Excitation and Storage of Radioactive lons

GANIL SPIRALZ2 Project Sﬁ_j DE%IR leugeelily E P CS EPics Collaboration Meeting June 2019
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Project under development ( DESIR Building & Beamlines planned in 2023)

DE$IR

Exotic Nuclei Properties measurements using

- Laser SpEthOSCOpy
- Mass spectroscopy
- Decay spectroscopy
Nuclides chart : i
Physicists Playground
to improve the Nuclear
shell model ... mpy
2o ... Fundamental researches on
7 , Nuclear Physics Weak Interaction
112.11laa "
ae,’ss,m‘l'nl‘oo,lms[&zso /" ‘n‘ﬂ;las_nss!)'ﬂﬁ-uz]’e & AStrOphySICS
s.s;Ag_ 6978 Cd i “vaTAgInMCd
I sl
wEZn ’“:;wr
Z=28 WIHGy TIMHBITGe, BAs )
[ o ™ 2ICu, o2y - Colinear Laser Spectroscopy
G —  B-decay : ySpectroscopy with polarized laser
*He, Ne, 'Na, Mg, #AI.7Si, P, 'S, ®Ar, 7K, %Ca, “Sc  — 8 —Vv angular correlation : LPCtrap
= =28 - Mass Measurement : MLLTrap
[ 8| o TN=20 o N . . .
~=: N P -decay with charged particle emission

(Trap-assisted) B -decay, TAS

DESIR Science e« DESIR Laurent Daudin E P CS EPICs Collaboration Meeting June 2019
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developments

RFQ-Cooler Buncher
(GPIB)

Double lon TRAP
(PIPERADE)

Ultra-pure « samples » are needed
for High precision measurements

Sample = lon of Interest
(very short half-lives)

No EPICS knowledge before ...

"l N
! \ 7
> i
2 2
-
% | |

CENBG developments Sﬁg DE%IR égv LB! g fcz tRSDC’ el E P | C 'S EPics Collaboration Meeting June 2019




- : Common VxWorks & EPICS Distributions . VW
, Db
« topSP2 » repository to integrate the ; cxlemsions
different developments * support/

SPIRALZ2 EPICS Control System

Several french Laboratories

SP2_ Phasel (Accelerator — NFS - S3)
CEA-IRFU (saclay)

CNRS-IPHC (Strasbourg)
CEA-CNRS Ganil (caen)

Authorized

GANILKCaen
G HTTP users on

SP2 _Phasel+ (DESIR)
CNRS-CENBG (Bordeaux)
LPC Caen (Caen)

Revision 397: /

<« C @

A common environment Revision 397: /

Powered by Subversion ver

Naming Conventions
O Files
O Repositories ...

: Collaborative Developments

A common Framework

the GANIL

X
Revision 7115: /
< c @ @

4} Les plusvisités 5 CENBG

Revision 7115: /

o SiteBARC/
* S1teCENBG/
* SiteGANIL/
« SitelPHC/

o Site]PNO/

o SitelRFU/

o SiteLPSC/

* modele/

+ modules/

Software developments
shared & centralized using
subversion (SVN) WEB Server

Revision 7115: /SiteCENBG/tops/LE X

< C @

(@ sas.ganilfr:10027 /sp2,
Revision 7115: /SiteCENBG/top

» topSP2/

Powered by Subversion version 1.4.2 (r22106).

SPIRALZ - EPICS

Powered by Subversion version 1.4.2 (»22106).




SPIRAL2 EPICS Control System : Collaborative Developments
SP2 Main technical choices presented previously ...

[1] D. Touchard & al. “The Spiral2 command control software organisation and management”, Icalepcs 2009.

[2] E. Lécorché & al. “Development of the future Spiral2 control system*, Icalepcs 2009,

. [3] D. Touchard & al. « Status of the future Spiral2 control system », PCaPAC, 2010.

EPICS IOCS . [4] E. Lécorché & al. “Overview of the Spiral2 control system progress”, Icalepcs 2011.

- PC (RHEL & CentOS Linux) & VME (Vx-Works) [5] E. Lécorché & al. ”Overvie'w of the GANIL control system for the fjf]‘ferentprojeFts arou.nd the facility”, Icalepcs 2017.
C EPICS Distributi h | cs 3 5 [6] C. Haquin & al. “Development of a safety classified system with Labview and EPICS”, Icalepcs 2017.
- Common Istribution with currently EPICS Base 3.14.1

- Common « topSP2 » ) o o )

e et ] — EPICS Clients developments :

[iLes pus vistésv  MiRedHat G Googie (6 SVN Distro| tDC"n‘""‘P“ el

@ Ddb
Rt Dg"’“ - SPIRAL2 CSS Boy Version : CSS-DEV & CSS-OP
YW/ ® D configure
e prrrre Mo - Graphical convention
- Specific Java Applications e U'

Automation :

- Siemens S7-PLCs used for
= Vacuum,
= |nterlocks systems
= Radio-Frequency, Cryogenic, Motor ...

within Xal Framework

® DplcintiksDApp
@ DplcsrcionsApp

- More details in on following slides ...

Function

Signal Equipment access via standardized EPICS PVs using
- XAL Framework

- Eclipse Integrated Development Environment

- SVN

Domain-Marker-Component
(17 character max)

(10 character max)

DDDDD-MMMMM[-CCCCCCC] o Ss5555555S

.... Now, let’s see a concrete example of development : the DESIR-HRS

SPIRAL2 - EPICS 5‘57%‘;{ DES lR Laurent Daudin E P C'S EPics Collaboration Meeting June 2019
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The DESIR - High Resolution Separator (HRS) 2 lon of interest Selection

QUTput : Only selected lons (Aﬂ ~ 20000)

INput : Exotic Low energy & continuous lon beam —

(mixture of ions with different masses )

“{GENBG

development

@ Bordeaux today

DESIR-HRS SEtUp Sﬁ‘;{ DES lR égvﬁngZtRSDaUdin E P C 'S epics Collaboration Meeting June 2019



_The DESIR - High Resolution Separator Beamline (LHR)

LHR Synoptic (CSS) Supervision *-
[EPICS Client / Linux PC] wincc §
[WinCC / Windows PC] =~

EPICS OP| > .

Channel Access / Ethernet + |

Automation : '

EPICS IOC |

VACUUM Control System  EPICSIOC > LG Setien /sty l

Ethernet Modbus | TCP 1
S A I ST T Ty T T T T T Armoire Automate Vide LHR |
: Vacuum PLC & 3 :
Siemens i [SIEMENS 57-1500] E g Local HMI ;
; [ SIEMENS SIMATIC Touch Panel] |
s7PLC & HMI e&— | Le r il :

: Profinet Profinet

Field Bus e— '
Profinet & Profibus ros

T

(Pump States + Pressure Values)

Profibus

e
Rackxx ' |
i

PLC-Distributed INputs-OUTputs »—> Dist. In/Out

Rack 4—3\" -
&“’/’ \ N g g
Gauges Confroler P &’ff 5 i
Equipment Controller = 11— VE
H : : Coffret S t
: ! RP-CVP [ =
L= R

Equipment &— .

Rotary & Turbo Pumps
Vacuum Gauges
Electro-pneumatic Valves

TMP Vacuum [

t pUMP Gauges i il !
Vacuum Chambers ; ; ; |

DESIR-HRS Vacuum 1 Laurent Daudin E P C'S ePics Coliaboration Meeting June 2019
pira CENBG/CNRS “'I . .




W The DESIR - High Resolution Separator Beamline (LHR)

LHR Synoptic (css) J|
[EPICS Client / Linux PC] P

Automation :

VACUUM Control System il“m
SIMATIC H M l Ethernet Modbus | rcp

Remote « Touch-Panel » using VNC

Supervision €
wincc
[WinCC / Windows PC]

Armoire Automate Vide LHR |

“F Local HMI !
[SIEMENS SIMATIC Touch Panel] |

TigerVNC: hmi_panel

projet lhr_pic_vide_V13_SP1_vers1.8_V14 nouvelle - e e W !

VA ” B2 v
RFQVI

. GP3
X GT31 o

X: ssH R ::@iﬁﬂi@ , ------

VA o
| L 3 =l
VT manu | VIDE | i i & &
GT21 6122 @ G123 LHREVS : P / &
. iU pmmbeeoyle
| VEILLE pib i Coffet
P SP E VPE sp - By — T P
u i
Il vm i}

6p2 . VEILLE II O ®
SP i Yo Gauge i
x: LHR_EV4 g : P pPUMP |

EV4_VI EV3_VI Vacuum Chambers | | |

REMPE ' e || Carmayy |
VT manu
GT42 GT41
sP se W
VP Bl VP 2]
11

= i o - | ®

DESIR-HRS Vacuum DES lR Laurent Daudin E P | C 'S EPics Collaboration Meeting June 2019
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& T LHR Section 3
£ PBS 8534.3

LHR-M31
S

Beam-Line Equipments to control

Beam Diagnostics

E[] CF : Faraday Cup ;

LHR-D31
&

[ 1 PR:Profiler LHR-D31-COR ]

C__ 1 !HR-D32-COR2
¥ 1
=L =
i e e L e sy
: 1”{” [HR-FHIZ
= Sirsensids --.:i i
Apertures g — i) i
[ ; T iLHR—EI.-‘S—W i
H H FH : Horizontal Slits . 3 = i ------- 72 1] liipaa ==
LHR-HZ1 | i P | I LHR-H41
LHR-PR22 i = Y 1 HR-DC41-HO
= o | [HR-DC41-VE
LHR-CF22 | LHE-PR41
LHR-FH22Y -
i LHH—DCZI—VEll- by LHR-5141 i
i~ [HR-DCZI-HO |- e i
'8 ] i L LHR-CF41 c!
i~c - g lJ = T £
lon Beam Optics - Transport 5% uwmazl o LHA-042 % 2
-4 H i =
5 LHR-Q21 - 2l i . IHR-Q43 = §
. . ' i -
D : Dipole ] H i
LAR-CRI T LHR-PR42 i
i LAA-312 ] ety P
. i § s LHR-FH4Z i
B OC : Steerer i ER33 I _ [HR-FV43
LHR-PR21 i s | HR-5142
. LHR-Q13 el breers g LHR-CFA2  oimecens
.-l Q : Quadripole - l’ 7
é o LHR-Q12 o L LHR-EVA-VI =
I =D
m = o
o (HR-Q11 : ! & wl
H: HeXapOle le ® §I | GihE g &:
;5 Tl = w [ n ne
S RFQ-EVI-VI B oocive 2
i : [HR-DCS1-HO =
[I]"HHH:IE M : Multipole - m ; BN [ HA-EMS1
om _
Z M [HR-DCII-VE LHR-PR51
i“ % [HR-DCI1-HD LHR-CF51

DESIR-HRS EQUIP S&%‘g DES ’R ég\/l;lg%lvtRSDGUdin E P C'S ePics Coliaboration Meeting June 2019



SLITS control on

LHR Operator Interface
[EPICS Client (CSS) / PC Linux]

SLITS Motion System

(specific LHR development)

Ethernet (Channel Access)

Ethernet (Modbus)

Interlock PLC
LHR-PLCINTLK

[Siemens S7-1500] « LHR-HMINTLK »

Profinet Com. Module
[SIEMENS CM1542-1]

1
1
!
1
Local HMI ( Touch Panel) i
1
1
1
1

i Interlock PLC Rack

————— e o — — — ——— — — — — — — —] —— e ——

Sensor Module
(Resolver)

" [Siemens SMC10]

Brushless Motor + Resolver + Brake

DESIR-HRS Slits Motors 5‘57%‘;{ DE lR ﬁ%g fCZtRSDGUdin E P C'S EPics Collaboration Meeting June 2019



LHR Section 3

@8 The DESIR - High Resolution Separator Beamline (LHR) & —

LHR-D31-COR2 LHR-D3Z-CORT
] LU

LHR-D31

LHR-D31-COR] Eoe]

DESIR Beams = Low energy lons (sokev max) > Electrostatic Devices

i
o,
s

= =
Steerer Quadrupole Hexapole Multipole %]

= | [HR-DC41-VE
LHR-PR41

i 48 rods ineres,
(bipolar) ( ) 7 o

LHR-FH22Y

Eﬂi

I
g

— b
LHR-Q21 - . LHRQ43 B

€58
# UORIAS YH

-lm O i
umcrz Ty oy LHR-PRE2

7-DC21VE L | -
z R-BC2LrGy ? E gcisSE A LhRcra1
D g a
), &2 R0 IF H LHR-Q42
[ l
K s i
e 1

aFy2l et b L2
vt ] | o LHAR-FV42
LHR-PRZ1 e e 1 L5102
- 1HR-Q13 g Ium CFAZ  comaeens
O § - HR-Q12 VHREVAVI T
£3 o3
%8 wman 2%
H B g3
i RFQ-EVIVE ma i pcsivE S
- _ [HR-DCS1-HO &

- B (HR-EM51

LHR-PR51

o T
= 1 LHR-DC11-VE ———
= % [AR-Dcii-Ho _ ] LHR-CF51

large number of High Voltage Power Supplies

= ISEG Crate with ISEG HV Modules
(first one used in 2015 for LHR)

Teeaaa.

| B

LHR : 1 Crate = 86 HV Channels

DESIR-HRS HV-PS DES’R égvl;gi?vtRSDGUdln E P | CS EPics Collaboration Meeting June 2019



The DESIR - High Resolution Separator Beamline (LHR)

LHR Synoptic OPI
[EPICS Client / Linux PC]

High Voltage Power Supplies ... Embedded EPICS 10C
(specific LHR development)

ISEG Crate

ISEG Controller (cc24)

ISEG Communication Server (iCS)
WEB Browser (EPICS I0C configuration)

Channel Access / Ethernet

< [~ L in2p3 fr - @ 1 @D % =
\,ICQ Csconig =- o & 200

ISEG 10C
[EPICS server / ISEG iCS]

epics

emel Configure integrated |0OC - EPICS server

autostart 10G

access contr

Auto-generate EPICS
configuration files

download configuration

« .db Files »

This functon automancally generates.

The coATIoad of EPICS CONNG 1SS Naties 10cal MOaiicaton of te ConNgUIation and
ater re-mpon

[ iseg_epics_1 db £ |

-

S

« .sub File »

[Bliseg_epics 1db £ Hiseg_epics sub E3

Ine nesged EFICS configuration s =1 - it 4 #F this file is loaded via "dbLoadlemplate” from the 10C ~
according fo he cument harware Info: P e m——————r e 3 V_PREC  : Precision gg la Temsion
S % $## EPICS Database for —_— B2 = :
confguraton 1se9_epics b / Iseg_epics_(1-5)0 = :E:\:smamsememwuﬁrnmnurwebc PR === B2 # I_PREC i Precision dy Couzant
Hotice. Please check the I56Q_&pcs SUD' SUBSEUION T WA 3 15t of Chanpals = e sie # iCSNAME  : Nom des Record zslawifs aw Chassis ISEG
S confguration under the tab seg_epies. pu = wmnsmw-\mp\.i,wpri\'m by e 10C === =" 7T C &t author: F.Esldpanes. J. Resmex P 4 ICOnsInit : Comsigms =n Couzent Initasls (A) = L.5mh
“hardware” P =T B prig # POL : Pplazité du Module - O=(pipolaize 1=
pasi downioe "t tiels) | dounsoad e =D3Iaa P st } #4E Ref 1.1; 201505 21 Het ;::’"ﬁ'\;;;;/uéemlwsﬁ_:;wd;f tension (a/s) (20 = 20% de
### Criatiem Spizal2/HRS/CENBG/L.Randin e 267an2016 : o ¢
’ import EPICS config files i e paccezn
e Jan 2016 : db dy Mglbipels SeRewe B2 {EQPT, MOD_ID, CHAN_ID, CONTROLLER_SN, CAN_LINE, DEVICE_ID, iCSNEME, IConsInit
P Juil2016: iCS upgraded by TSEG : plusisuss db files  # # {LER-M31-FO ,6,0 ,5230024,0,1000, LHR-ICS,0.0015,0,20}
3elect local EPIGS config files i Aout201 -db files : aiong "canO" gdes isegHAL HEE # {LER-M31-P1 ,6,1 ,5230024,0,1000,1HR-ICS,0.0015,0,20}
Wrsrowse £iid Dec 2017: ResecCmd dy Module ( et non dg la ypis) #HE {LER-M31-P2 , 6,2 ,5230024,0,1000,LER-ICS,0.0015,0,20}
N 8 ::: COMTROLLER S serisl mumber of crace concroller ::: : (LHR-M31-P3 ,6,3 ,5230024, 0, 1000, LHR-ICS, 0.0015,0, 20}
£ Al rghis reserved| neg Spezisieiren 5 versian: 2. 15_1848 | isegHAL version: 1117 | NAL: D0:14:2048.£7.21 | Serial STI0024 = ne {LHR-M31-P4 , 6,4 ,5230024,0,1000,1HR-ICS,0.0015,0,20}
S D LI LT i \ 4 DEVICEID  Device T st (L3155 6,5 ,5230024, 0, 1000, LAR-ICS, 0.0015, 0, 20}
#HERHE  VOIE d'Alim HT . R R # {LER-M31-P6 , 6,6 ,5230024,0,1000,LHR-ICS,0.0015,0,20}
£ oD 1 module address voiel ) i (LR 10157 | ers 2550008, 0, 1000, LAR_ICS, 00015, 0, 201
EPICS IOC « SP2 » Database Definition (.db & .suf files) HE GBI | cnenmel sadcess g 1a oiel b eriee 5L e e e o aorer el ae)
{LER-M31-PS ,6,9 ,5230024,0,1000,LHR-ICS,0.0015,0,20}

{LER-M31-P10, §,10, 5230024, 0, 1000, LER-ICS, 0.
{LHR-M31-P1l,§,11,5230024,0,1000, LER-ICS, 0.
(LER-M31-P12,€,12,5230024,0,1000, LER-ICS, 0.
{LER-M31-P13,§,13,5230024,0,1000, LER-ICS,0.
{LHR-M31-P14, 6,14, 5230024, 0, 1000, LER-ICS, 0.
{LHR-M31-P15, §,15, 5230024, 0, 1000, LER-ICS, 0.

0015,0,20}
0015,0,20}
0015,0,20}
0015,0,20}
0015, 0,20}
0015,0,20}

%%%%%%HHHHHHHHHHHH
Records

Lol Voisz HT

+ #?Nt############

+ Hh censn;m-.; Grandeurs Principales de 1'EQRT HEEE
Sso

# ## Ecrivuzs des Cohs(sm:s (VCons & ICens)

Raiaisiaisisisisis]

{LER-M31-P16,7,0
{LER-M31-P17,7,1

, 5230024, 0,1000, LER-ICS, 0.
/5230024, 0,1000, LER-ICS, 0.

0018,0,20}
0015,0,20}

record( sg, "$(EQPT)iVeons™ e {LER-M31-P18,7,2 ,5230024,0,1000,LHR-ICS,0.0015,0,20}
ficld( SCAN, "Passive" ) Sso {LER-M31-P18,7,3 ,5230024,0,1000,LHR-ICS,0.0015,0,20}
. r— : ficld( DTYP, "isegHAL™ ~o ¢  (LHR-M31-P20,7,4 ,5230024,0,1000,LR-ICS,0.0015,0,20}
e B aanda iseg Fieial T | TG LA 00t S oRsasases cand ) S (Emaniesi,7le Lsa5002e, 0, 1000, LHR T05,0.0015,0, 201
Inatitut baing P ) field( TSE , "-2" ) S~o 60 (LHR-M31-P22,7,6 ,5230024,0,1000,LER-ICS,0.0015,0,20}
- Spariale L G 1 ~ 61 (LHR-M31-P23,7,7 ,5230024,0,1000,LHR-ICS,0.0015,0,20}
62 (LHR-M31-P24,7,8 ,5230024,0,1000,L8R-IC5,0.0015,0,20}
& P = zecord( g, "${EQPT}:ICons” ) { {LHR-M31-P25,7,9 ,5230024, 0,1000,LER-ICS,0.0015,0,20}
L. Béhm?®, F. Feldbauer’:?, A. Hartmann?, J. Péthig®, J. Rémer® fiela( sCAN, "Passive” ) S (TaR a1 Bael 70 5000, 0 1000, AR Tom 00015 0, 201
£isld( DIYF, "issgHAL" ) {LHR-M31-P27,7,11, 5230024, 0, 1000, LER-ICS,0.0015,0,20}
\ Zicld( OUT, "B3(CAN LINE).S(M0D_ID}.$(CAMN_ID).Currencien cand” ) (LHR-M31-P28.7.12, 5230024, 0, 1000, LAR-TCS,0.0015,0. 20}
1 . . \|[292  EEerdCTSE, T-2m) {LER-M31-P2€,7,13,5230024,0,1000, LER-ICS,0.0015,0,20}
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