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NAME OF MACHINE .. SYNCHROCYCLOTRON 200 MeV protons (S.C. 200 ) DATE .. April 1989
INSTITUTION ........ Instityt de Physigue, Nucléaine, (L. PN ) oo
ADDRESS .........._ 91406 ORSAY CEDEX - FRANCE i

TEL 69,41.71,65 TELEX ....... TN ORS . BO2B 6. Fivtt ettt ettt et et e e e e et e
IN CHARGE . Mr. J. GUILLOT, .. REPORTED BY .. Mr. .M, L PP

HISTORY AND STATUS

DESIGN, date .. ... 1972........ Model tests . ................
ENG DESIGN, date 1973 . .
CONSTRUCTION, date ..Septemper, .1.97.5 .................
FIRST BEAM, date (or goal) ... 20,06, 1977 /00
MAJOR ALTERATIONS . ...
COST, ACCELERATOR .. about.1Q.MF } A975.... L
COST, FACILITY, total ... about . 2Q.MEJ. ..................

FUNDED BY Institut.de Physique.Nucléaire & Phy.. Partijcules

ACCELERATOR STAFF, OPERATION AND DEVELOPMENT

SCIENTISTS ....1.......... ENGINEERS .1..............
TECHNICIANS .18 .......... CRAFTS .......cooovvinn
GRAD STUDENTS involved during year .......................
OPERATEDBY .......... Research staffor .. ... 8.... Operators
OPERATION .. 104 ...... hr/wk, On target .200........ hr/wk
TIME DISTR. in house ......... 90. %, Qutside ........ 10.. %
BUDGET, op & dev ... 570 KF.., (1989). .....................
FUNDED BY ... e e e
RESEARCH STAFF, not included above
USERS, inhouse .. 50, . ... ..... outside .. ... W
GRAD STUDENTS Involved duringyear ........................
AESEARCH BUDGET, in housa ...............................
FUNDED BY ... GNLR, S, — N2, L3
MAGNET
POLE FACE, diaimster {cormpactl .320 cin, R extraction . 14D cin
Rinjection ....... 1. cm 1607 t0 qus
GAP, min ...... 40, em, Field 154 1l k(G

max ......... cm, Fisld 15° .. ... 1%1kG } at6.3 & .5.x.10°
AVERAGE FIELD atRext ,................ kG Ampers turng
Bmax/ <B> ... . e
NUMBER OF SECTORS {g:g;',’:f;d o } Spiral, max . . deg
SECTOR ANGLE {SSC) ....... no....... dey
TRIMMINGCOILS ............ YOS

CONDUCTOR, naterial and type .copper.
STORED ENERGY {eryogenic) ... ... .. .......... ..., MJ
POWER : main coils 350, max, kW ; current slablh(y s

trinuning coils . . . ... max, kW ; current slabnlilyfj. . 0
WEIGHT : Fe .1 900 .. . .. .. tons ; coils .. 22, ........... tons
COOLING systemn . .De-ionized water

ION ENERGY (bel.l(.h‘n.g‘ lu-l;li)“E./A‘ . 223 L ‘(.|’./‘a". MeV/alnu

(focusing imiy E/A = . ... ... q*/a? MeV/amu
ACCELERATION SYSTEM
DEES, number ... 1.......... cangle ... 180..... deg
BEAM APERTURE ...6...... cm; DCBias.............. 1. kv
TUNED by, coarse .............. fine ...... . ...
RF 25.......... to .10....... mHz, stable + ...............
GihbF 25 ... .. to . 10....... mHz

HARMONICS, BF/Oib F, used

DEE - Gnd, max .. 20. . kV, mingap .. 0,4 . ............ .. ... cm
ST/\BILITY, (|)k-pk noise)/(pk RE volt} ........................
ENERGY GAIN, max ................... 0. ... kV/turn
REPHASE, stableto + ............ ... oo, deg
RFPUWFHu\pul 11 T S i kW
FREQUENCY MODULATION, rate .44[). anc....700.nev..... /s
modulator, type . ..rotating condensp_r. .................
beam pulse, widlh .50~100 microrsecond ................
VACUUM SYSTEM
OPERATINGPRESSURE . ............ ..o Torr or inbar
PUMPS, No, Type, Size .0il. diffusion. Galileg.............
....................... 16.000 .1/S. oo

SHIELDED AREA, fixed . ...... 500, m2 ; movable ........... mt
TARGET STATIONS ...... 3.0 rooms

STATIONS served atsame time, MBaxX ... ..cuvrerrennrrenennnn..
MAG SPECTROGRAPH, type .. 102°N =1/2...................

COMPUTER modsl ....MiCrosDroCesSOrS. .. ovuurrrrerenennns

CHARACTERISTIC BEAMS

PARTICLE ENERGY (MeaV} CURRENT (ppA)
Goal Achieved Internal External
I 168 to 201 ... L S I
B 83.tp, 107, .. ..... 9 T......
SHere oL 233 .tp. 28l ... ..., 3.2... ... 2.59....
CMHers oL 186 .tp. 216...... ..... 3.2... ... 2.5....
SECONDARY {part/s)
BEAM PROPERTIES
MEASURED CONDITIONS
PULSE WIDTH ..... RF deg ....... puAof.... MaV ... lons
PHASE EXC, max ... RF deg ....... pnAof.... MeV .., ions
EXTRACT eff ..... 30 % ....4.. pn A of 201. MeV .p. ions
RESOL AE/E .0.7... % ....4.. pn A of 201. MeV .P. ions
EMITTANCE
{r mm. mrad) {19 _a:::jl} ..... 4, PrA of 201 mev P.. ions

OPERATING PROGRAMS, time distribution
BASIC NUCLEAR PHYSICS 20 % SOLID STATES PHYSICS .. ..
BIOMEDICAL APPLICAT. .. 10 % |SOTOPE PRODUCTIONS ....

REFERENCES/NOTES

In project, 100 % Protontherapy programs

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES,
COMMENTS



