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« The Company Cosylab

d Worldwide leader for control system
Integration of accelerators and large
physics facilities, chosen by the
majority of projects

d Approx. 95 employees

M i.e. 75 “developers/engineer” FTEs
effectively

d HQ in Slovenia

d Branches: Switzerland, Japan,
Sweden, USA, China
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Customers from nearly All Major Labs Worldwide
~° Subsidiaries and Branches All Around the World .|.|.|.I . COSYLAB

(OSYLAB

CONTROL SYSTEM LARORATORY

7Ad

13 )5, Stanford Linear Accelerator Center

6. Varian medical systems (US)

7. Fermi National Accelerator Labora
1 4‘&1.05 Alamos National Laboratory - LA

9. Indfana University (US)

10. National'nstruments - NI (US)

1. mﬂlnlon Neutron Source - SNS (US)

12, Natlonal Radio Astronomy. Qbservatory -

13. Thomas Jefferson National Accelerator Facil

14, Atacama Large Millimeter Array - ALMA

15, Macedonla Ministry of Agriculture (FYRO

16. Fisheries and Rural Development, Zagreb (¢

17. Cividec Instrumentation GmbH (AT)

18. EBG MedAustron (AT)

19, Sinchrotrone Trieste - ELETTRA (IT)

20, Kyma (IT)

21.Instituto Nazlonale di Fisica Nucleare - IN

22. CERN - European Organization for Nuclear

23, Paul Scherer Institut - PSI (CH)

24, Linde Kryotachnik (CH)

25, Maatel sclentific Instrumentation (FR)

26, Xenocs (FR)

27. French Atomic Energy Commision (FR)

28. International Thermonuclear Experimental Reactor - ITER (FR)

29. European Synchrotron Radiation Facllity - ESRF (FR)

30. bloMérleux (FR)

31. Synchrotron Solell (FR)

32. Atos Origin (FR)

33. lon Beam Applications - IBA (B)

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 7

N\

47, ACCEL (DE)

48, Electron accele ELSA (DE)

49, Helmhaltz Zentr rlin fulr Materia nergle ([
50. Eul an Molecular Blology Laboritory 3 EMBL (DE
51, Physikalisch-Technl undesanstalt Berlin - PTB\(DE)
52, Jenoptik AG Jena (DE)

53, Forschungzentrum Ka%e
54, Dortmunder Elektrane) .@#6525 24
55. Deutsches Elektronen-Synchrotron DESY (OE)

56. European Southern Observatory ESO (DE)
57. Gesselshaft fur Schwerionenforschung (DE)
58, Felnwerk-und-Messetechnik GmbH (DE)
59. Imtech Vonk (NL)

60. Kernfysisch Versneller Instituut - KVI (NL)
61. Danfysik (DK)

62. European Spallation Source (SE)

63. MAX-lab, Lund University (SE)

64, ). Stefan Institute (S1)

65, Hidrla (S1)

66, ISKRATEL (S1)

34, Pohang Accelerator La

07172737475
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61, Telsima (S1)
q Ministry of Agriculture Foo

. Slove nvironmental Agency - ARSO (Styla,
. The Surveying and Mapping Authority of the Rept
73 The e | Veterinary Administration- VURS (51)
7Anstrumentation Technologles - I-TECH (S1)
75, Electronic Institute Milan Vidmar -EIMV (51)
6. mun Ministry of the Environment and Spatial P
N Com (S)
7! (S1)
79, Istemika (S1)
80, Tsinghua Unlwmtx (CN)
nstitute of Modern Physics, Chinese Academ
thwestern Institute of Physics - SWIF, Che
83, Shanghal Institute of Apg:)ed Physics, Chines

latory (KR)
85. Hiroshima University (JP)
86. Institute for Molecular Sclence (JP) i
87, Riken (JP)
88. Replc Corporation (JP)
89, Nichizou Denshi Selgyo Kabushikigalsha (JP)
90. Japan Atomic Energy Research Institute - JAERI (JP)
91. High Energy Accel R h Organisation - KEK (JP)
92, The University of Tokyo (JP)
93. Hitachi Zosen (JP)
94, Jafan Synchrotron Radiation Research Institute - JASRI (JP)
95, NSRRC -National Synchrotron Radiation Research Center (TW)
96. Raja Ramanna Centre of Advanced Technology - RRCAT (IN)
97. Australian national nuclear research and development arganisation - ANSTO (AU)

Academy of 5¢

98. Australian Synchrotron - AS (AU)



s Key Accelerator References

PSI - Swiss Light Source i SLS — Synchrotron radiation light source

& SWiSSFEL o = SwissFEL —Free electron laser

Laser and gamma beam facility
b e
SLAC LCLS/LCLS-II Free electron laser

European Spallation S Neutron source based on high-
Source (ESS) - power proton linac

PAL XFEL (South Korea) . _ =1 10 GeV FEL

Varian Medical Systems (VMS) Proton / carbon ion
MedAustron cancer therapy
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 Boron Neutron Capture Therapy
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IH(n,y)?H: 0.322 barn
12C(n,y)13C: 0.0034 barn
16C(n,y)t’C: 0.00018 barn
\14N(n,p)14C: 1.81 barn )

http:/www.aec.go.jp/jicst/NCliinkai/teirei/siryo2013/siryo22/siryol1-2.pdf
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(Yamamoto, Matsumura et al. Radiother Oncol, 2009)
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Tsukuba University
KEK ® Project management

Accelerator JRR?4
Target Medical system

Moderator Monitoring
Collimator _ _ _
Rad. shielding Hokkaido University

® Neutron science, moderator
NJAY=YA

® JRR4 Mitsubishi heavy

® moderator design Industries LTD.
® Radiation san ® Manufacturing

NAT, ATOX, Taiyo Valve, Toyama, Nihon Koshuha,
NEC/Tokin,Cosylab,,,many companies are involved

Ibaraki prefecture
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4.34 x 10° n/lcm?/s

3 MeV 8 MeV 80 kw @ ESNHhiEF
E— L8
BLU
E— L3R
H* 50 keV
1.2 MW
Klystron INERLF &+

E—LIRILX— 8 MeV

E—LIRIX—%8MeVETRE E—J &R =X 50 mA
*‘ ~%3 :{: S —
IHWELEYE—LERHINIOMA LRIB B4 1ms

BYRL &K 200 Hz
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% RFQEDTLDANRY Y (J-PARC & D LLER)

RFQ DTL RFQ DTL1
LENGTH m 3.1 3.004 3.1 9.921
BEAM CURRENT mA 50 50 50 50
BEAM PULSE WIDTH msec 1.0 1.0 0.6 0.6
INJECTION ENERGY MeV 0.05 3 0.05 3
OUTPUT ENERGY MeV 3 8 3 19.716
PEAK RF WALL LOSS POWER MW 0.34 0.32 0.34 1.06
PEAK BEAM POWER MW 0.15 0.25 0.15 0.84
TOTAL RF POWER

MW 0.49 0.57 0.49 1.90
(@50mA)
Repetition Rate Hz 200 200 50 50
AVERAGE RF WALL LOSS " 21.6 (132) 3.2 (42)
POWER/m (RFQ+DTL) Duty factor: 20% Duty factor: 3%
COOLING WATER FLOW RATE

. L/min. 3,000 (19,000) 460 (6,000)

@ AT=0.1° C
COOLING WATER FLOW RATE

L/min 30 (190)

@ AT=10° C
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RFQ (3m) eV DTL (3m) s — . . ==
Arql_ 4(/F\ Arql_ ks :l- = <7E)"::’ .::7 "" :;z; I.' l::l -—‘, -ZEF
‘(W) T ‘ — =B
2 il RFQ&EDTLIZE HZ S
RF MONITOR — RF MONITOR L —
e ) i
Nl I
i — o | (DAWONSYS) |8
(j F———§Z§~—% 4 & 5
& 2
@E j] ﬁj\ %ug& i hW 720kW, 90kV, 33A| =
15 2V e J

T KWW
I LO.1 to Ims (flat top)

single, 1 to 200Hz

324MHz == 1MHz
RF MONITOR

ey

_1 (-{ééét Arc

PULSE MODULATION DRV.

- PULSE WIDTH SET VALUE

- TRIGGER FOR REPETITION RATE (single & 1 to 200Hz)
- INTERLOCK FOR RF REFLECTION &ARC SENSOR

(from FAST MPS)

from PLC

Courtesy of H. Matsumoto
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TEMPERATURE [DEG. C]

IHEE D E)

(= )

A
e ey _ e« .
b 2 50 Lioni), o | | IMEEADRFAXRIZK > TIEEREMN
DTL: 100 L/min. ATwax: 10°C@200Hz 45° C J:?I'o N 1,—:;— 3—7-)7!-: L) %ﬂkHZ#&*}EJﬁ ;}42-;;!{:&75§
B OUTLET WATER TMP. | ' \T*L—C L 35 5 o )
l ACC. BODY TMP. R
40 40° C
(ideal case) ﬁ% .
35 - INLET WATER TMP. | ' IMEESEH/KOAOD - HOEEZEH,
AT[OC]—143X kW 35° C ﬂugﬁéknfﬁgé*ﬁzﬁ{':%u{ﬁﬂ L/\ :Dlgilﬁ.lé
, "~ L/min. ' KDOEHREZA0EIZHRD,
30 N ) N i N M R | ) " | " N )
0 50 100 150 200
RF REP. RATE [Hz] ~
‘ E ALT Tust e SRWHOI 05°C (TaTarget)
, —D&;kW(AC) REQ: =l
Air cooling chiller -% ] D&‘W\’@ .
Q — @ -— SkW(AC) 7y T£0 05°C (TaTarget .
= B = ¥ | 400 238 L/min wska(AcV) DTL: 50 ki
00 T£0.1'C (alarget) QL 4™ Apfh (| 100 L/min
e Y 9 20kW I
® (AC) 4 | macNeT:18 kW [
100 kW/unit @ . . 40 L/min -

N

Courtesy of H. Matsumoto
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—

o
o

Pd

[mm]
w
o

. 8 MeVT0.54 mm

/ REFE—L

5 10 15 20 25 30
BFE—LIRILF— [MeV]

A1J1Jry Ly CSDATRF
5 5 2
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Data by PSTAR
http://physics.nist.gov/PhysRefData/Star/Text/PSTAR.html
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u TJYRBY T EEBRYDEFR
APdETVRZYUTICRH L TRETIELELFaLH S
QA —4F—IRXRT4q4+*—3>2ELTIE. BINPIZEITS
%90 keVE—LTOHDERHERIY. ZLDEMITFEFE
L)

= |E.|s¢s L 8 o 5

Rl gT|agcY|BET Z£°2

Cu [20-50 0.4 0.37 0.4-0.1

W |50-90 0.39 1.03 24

Fe [12-15 0.05 0.27 80150

Pd | 20 0.23 —0.11 200-300

\Y% 31 0.045 —0.34 |[not observed up to 120
Ta | 57 0.14 —0.35 [not observed up to 230

S.V. Polosatkin et. al., “Experimental Studies of Blistering of Targets Irradiated by Intense 200 keV Proton Beam”,
9th International Conference on MODIFICATION OF MATERIALS WITH PARTICLE BEAMS AND PLASMA FLOWS (2008)
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O 5.6 MW/M2MDEAE

B SOKWE—L/NT—_, 12cmADHELE—LET S
A L—YT—03 v 0T ETRMEERIEREHS
O KICKDHHAIZBEEHZFAT S

B REZ 10 m/s [ZERE

mERIZEDEEDOERREAMZ oNEMNIEERTHEND S LHIELL
B SMeVIGFE—LTEERRS

TRANEMON BORING T, b @
— Marked by violent 400
sizzing. The droplot bolls FILM BOILUNG
away axplogively as soon
88 ILhits the surface The droplét floats quistly
on a vapor cushion, and
evaporates very slowly 300 -
MWOGEATE BOLIWS -
]'Dg‘ I Butbies S2em and the §
dropiet evapormes tiowly - - ) N 200 |-
)
pRoRLET CHF__ s _____5:%__ P ;
heat 4 "R tramsition 100 -
flux : ¢ ili
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~—_ film g. Wem'

Figure 2. Dependencies of target surface
temperature at water velocity 3 ms ' on
heat density: solid line — measured, touch
line — calculated,

“incipience of
nucleation

wall superheat AT = Tw - Toat log B. Bayanov, V. Belov, S. Taskaev,
“Neutron producing target for accelerator based neutron capture therapy”
N Journal of Physics: Conference Series 41 (2006) 460-465.

;98 e HR R y (2006)
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