ENTRY No. 60

NAME OF MACHINE ..SIN 590 MeV. Ring Cyclotron . . . ... .| Date .. July. 31, 1981 . i
INSTITUTION ..Swiss.Inatitute fon Nuclean . ReSBam e et e e eieianas
ADDRESS ..... EH sz 5284 NI 1iEe0s. SWITZERIEIMEL: « 1o soweamamin o 6 6 & 5o Bresas o 458 & &3 st ahe & 55 57 & Suluviies & & & & wmm

TEL €01.56499. 31+ 30wmen TELEX .5 05, A0, BAML B 5550585 Sombsias b« s 5 s s i e o 55 § S04k § £ 5.5 58 B
IN CHARGE .u...Sehryber........ REPORTED BY Wy J@fi0: -8Rt Maw BTFUO civnsin v« o bisisimiistsmsisiotin ks s 5 5 56 siviscaimiscainia o5 v o somiaiy imincs

HISTORY AND STATUS
DESIGN, date .. 962 Model tests
ENG DESIGN, date 1

CONSTRUCTION, date .19b3/74 . .. .. .. . . ...
FIRST BEAM, date (orgoal) .. .Jan. .18, 1874 . . . .. ..... ...
MAJOR ALTERATIONS Flattop. .RF~System. since.1979.
COST, ACCELERATOR ..35. MSFr,..(1974)
COST, FACILITY, total ..134. MSFr...(19758) ... ..
FUNDED BY . .Swiss. Federal. Goveroment

SCIENTISTS ....k8 5. c00us ENGINEERS ...15...........
TECHNICIANS ..25......... CRAFTS! & samsms T
GRAD STUDENTS involved during year ........... 2o 5 ou 75 1 e
OPERATED BY ...... 6... Research staffor ...... 15.. Operators
OPERATION ...... 1.60... hr/wk, On target ....120..... hr/wk
TIME DISTR. in house ....... 20... %, Outside ........ 80.. %
BUDGET, op & dev5 .MSFr...(na.salaries)...............
FUNDED BY Swiss .Federal.Government................
RESEARCH STAFF, not included above

USERS,; In NOUSE: s s s & o s outside 89 ... ... .. ... .
GRAD STUDENTS involved duringyear .......2% ..............

MAGNET
POLE FACE, diameter (compact) .... cm, R extraction 445cm
Rinjection . 210, ... cm '
GAP, min ....5. ... cm, Field ...20.9. .. kG 5
max ....9....cm, Field ...15.. .. .. kG } at 1:5°107
AVERAGE FIELD atRext .......... 8+7.... kG | Ampere turns
Bmax/ <B> .......... BT o T o S e o W S g
MAPACt .covis =
NUMBER OF SECTORS {ggpaﬁ’:gd B } Spiral, max 3°deg
SECTOR ANGLE (SSC) . pg....... 18, deg
TRIMMINGICOIS & 555 005 Fras s e & 24 5588 S5 51575 006081 6 milbess s
CONDUCTOR, material and type . OFHC copper
STORED ENERGY (Cryogenic) . ..........oouiiuuunnnono.. MJ
POWER : main coils .650 . max, kW ; current stability 5% 1076
trimming coils . . 20, . max, kW ; current stability ... ...
WEIGHT : Fe ... 1880, ... .. .. tons ;coils .......... 28.. .. tons
COOLING system . .demin.. water. ... ......................
ION ENERGY (bending limit) E/A = ...... 530 MeV /p
(focusing limit) E/A = ........ q/a MeV/amu
ACCELERATION SYSTEM
DEES, number *. .4. cavitiesangle .................... deg
BEAM APERTURE .. ... B s O 3 DC BIBS covsizs 55 45 1 5 3mwss kV
TUNED by, coarse .............. fine change of dimensions
RF ...50..63... t0........ =. mHz, stable + 1078 . ... ..
OB F B804 :.: 10 ::nummnses mHz
HARMONICS, RF/Orb F, used . .... e et 2, 8072 R R B
DEE ~/Grid, maX .28 . kN MINGAR wwms i 4 s s onmmames 15, ... .0m
STABILITY, (pk-pk noise)/(pk RF volt)< .31 otA
ENERGY GAIN, FaX ..oooviroinssob s ammans 2200 .. 0o kV/turn
RF PHASE, stableto £ ..0aD1 .. covicviiossonsonmmmenssss deg
RF POWER input, max ................... 4..x.200.....u. kW
FREQUENCY MODULATION, rate .. .........cuiiunnnnn.. /s
MOAUIALOr, tYPE - o uq s s smmess o5 5 L5505 5 0EEae 65 588 5o o mbisse
beam pllse, WIHHH . .« vwmss o pmemms me o v o e s o asaas
VACUUM SYSTEM
OPERATING PRESSURE . .2:1076 . ... . .. Torr or mbar
PUMPS, No, Type, Size .. 4 .titanium-sublimators at. . .
......................... D D00 155 5 s s 5mmes o o mssssss

ION SOURCES

see preceding entry: SIN Injector Cyclotron

* additional flattop cavity at 152 MHz, 350 kV

INJECTION SYSTEM

Magnetic..and .electrastatic. .channel .. ............
EXTRACTION SYSTEM

Elockroshalic BEBEUM, .. ueeinssorsnmomesmon s s .
FACILITIES FOR RESEARCH

SHIELDED AREA, fixed ........... m? ; movableca.. £500... m?
TARGET STATIONS ..... 2...in series.

STATIONS served atsametime, max ...... 10 .. ...............
MAG SPECTROGRAPH, type .RPion.spectrnometer. ... ... ...
COMPUTER model . ....... ..o
OTHER FACILITIES .2. superconducting muon channels,
.and .medical.annex .for.pian. therapy...............

CHARACTERISTIC BEAMS

PARTICLE ENERGY (MeV) 'CURRENT (ppA)

Goal Achieved Internal External
N Pt s 280 .. ... 590 . 100=170
SECONDARY (part/s)
...... M e ... ..3500 . ...........8:109
...... o 1 s |
BEAM PROPERTIES

MEASURED CONDITIONS

PULSE WIDTH ...6. RF deg ..100. . pp A of 290 MeV P . ions
PHASE EXC, max%3. RF deg ..100 . pu A of 290. MeV P . ions

EXTRACT eff99.98.. %
RESOL AE/E<0.05. %
EMITTANCE ,

(r mm. mrad){:z_: .arﬂ}
OPERATING PROGRAMS, time distribution

Ring Cyclotron in operation: 72 % of total beam
timey 11 target areas simultaneously served.
EXPERIMENTAL PROGRAM:

High=Energy and Nuclear Physics: 39 groups,
Applications in Solid State Physics and Chemistry:

100, pp A of 590 MeV P. ions
100, pp A of 580, MeV p. ions

16 groups,

Biological and Medical Applications, Pion Therapy:

11 groups.

REFERENCES/NOTES

- W. Joho, M. Olivo, T. Stammbach, H. Willax,
IEEE NS-24 (1977) 1618

- W. Joho, IEEE NS-26 (1979) 1950
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