ENTRY No. 57

NAME OF MACHINE . MINICYCLOTRON. MC4Q . . . . .. DATE ...... 1981-07-07
INSTITUTION ..... INSTRUMENT. AB SCAND I RON X
ADDRESS ........ HUSBYBORG . S-755 90 UPPSALA SWEDEN

TEL ..(0)18 - 15.24 40 . TELEX ..... 70088 SO S
IN CHARGE ..STIG. LINDBACK .. .. .. REPORTED BY . .STIG LINDBACK

DESIGN, date .1974. . .. .. .... Model tests .. ... 1974 ...
ENG DESIGN, date .. 1974-1975 . .. .. ... ... ... ..........
CONSTRUCTION, date ...]974-1976 . . . .. . . ... .. ... ...
FIRST BEAM, date (orgoal) 1976, ... ... .. . .. ... ... ..........
MAJOR ALTERATIONS ... ... i
COST, ACCELERATOR ... o e
COST, FACILITY, total ...
FUNDED BY i mimssionss seimn s 580 54 s filses me spmaio e s s
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT
SCIENTISTS . s s v ENGINEERS i :vsismrsssosome
TECHNICIANS .............. CRAFTS ... ... .............
GRAD STUDENTS involved duringyear .......................
OPERATED BY 1 :usass Research staffor .......... Operators
OPERATION ............ hr/wk, On target ............ hr/wk
TIME DISTR. in house ............ %, Outside .. ;;wsumswss %
BUDGET ; 108 LBV cuvvs 55 % s 5 s isiondinsns on s m 5 o mmssrmsnicsssss 5 o o5 m o
FUNDED BY .o e e e
RESEARCH STAFF, not included above

USERS, it ROUSE - .comoitmnvrsesy s outside ..................
GRAD STUDENTS involved duringyear ........................
RESEARCH BUDGET, inhouse . ..........ovvuiinenenann..
FUNDED BY .ot et e e e
MAGNET

POLE FACE, diameter (compact) 130 cm, R extraction 50 ¢m
Rinjection ...%..... cm

GAP, min ..10. .. cm, Field .. 21.3 ... kG
max .. 18.. ... cm, Field ..13.2 . .. kG | at 241,000
AVERAGE FIELD atRext ........ 17.9 ... kG | Ampere turns
B max/ <B> ..... 119 . g4 8 g 3 wn 00 wimme
com G« % sn o
NUMBER OF SECTORS {Sepa‘r’:t;d ______ } Spiral, max 45 deg
SECTOR ANGLE (SSC) ...... S0, stk » 2 o de

g )
TRIMMING COILS 8 concentric gradient coils

STORED ENERGY (€ryOgeniC) : : : Thasssiass ¢ 545 5 husmeremmmsnme » MJ
POWER : main coils 130 .. max, kW ; current stability 102 .
trimming coils . 10 . max, kW ; current stability .1.07.4. o
WEIGHT : Fe ....57.......... tons ;:00IlS » : 28 swams rsuss tons
COOLING system . . . . | Demineralized water..................
ION ENERGY (bending limit) E/A = .. 40.... g?/a> MeV/amu
(focusing limit) E/A = ..~ .... q/a MeV/amu
ACCELERATION SYSTEM
DEES, number ... - ; angle ... 90 ... deg
BEAM APERTURE .. 2. ... ... cm; DCBias ..0. .. .......... KV
TUNED by, coarse ..MoV. short = fine . variable cond. . .. ..
RF ....... 12,.. to..27..... mHz, stable + ..107° .. ... ...
ObF.....6... t0..26.8. .. mHz
HARMONICS, RF/Orb F,used .. 0,2 ....... ... ... ... ...
DEE - Gnd, max .44... kV, mingap ..... e cm
STABILITY, (pk-pk noise)/(pk RF volt) ..<1Q73 ... ... ... .. .
ENERGY GAIN, max .. ... 176, kV/turn
RFPHASE, stableto + ... 0.5 ... ... ... ... ... .. ........ deg
RF POWER input, max ....60. . ... ... ............ BT kW
FREQUENCY MODULATION, rate ....=.......ccuuuueunnn... /s
modulator, type . ...
beam pulse, width ....15=20.deg........ ... ... ... .. .. ...
VACUUM SYSTEM =6
OPERATING PRESSURE ..5:10. 7 . ............... Torr or mbar
PUMPS, No, Type, Size .. 2 .011.diffusion pumps,.@. 400 ea .

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed ........... m? :movable ..oews s oos m?
TARGET STATIONS ......... [[ o R rooms

STATIONS served atsame time, Max . .. ........ooueuinenennnn..
MAG SPECTROGRAPH, tYBE : vos w5 vwmsinssvs svssppmiissns s i es
CONMPUITER! MGABI 1.5 50055 5 ke sein 9 3608 bl G loksToliskioum sompasismnipnas g eigecors
OTHER FACILITIES ... e

CHARACTERISTIC BEAMS

PARTICLE ENERGY (MeV) CURRENT (ppA)
Goal Achieved Internal External
N 9-40...... .9 =40 7. . »500 65 ...
odo 4.5-20 . 4,920 . .4 5900 .. . 65 ...
- 9-40. ... .. 9-40. ... .. >100 . 30 ..
- A 2588 .. 7-53 ... .. >100. . . 30 ...
SECONDARY (part/s)

BEAM PROPERTIES

MEASURED CONDITIONS
PULSE WIDTH .13 . RFdeg .5 .... pu A of 20 MeV P . ions
PHASE EXC, max ... RFdeg ....... ppAof .... MeV ... ions
EXTRACT eff ...80. . % 10 puAof 38. Mev P . ions
RESOL AE/E ...0:369% 1 puAof 30, Mev P . ions
EMITTANCE "8
(t mm. mrad) {']'0' a>r(::jl } 5 puA of .30 mev P . ions

OPERATING PROGRAMS, time distribution
BASIC NUCLEAR PHYSICS ..  SOLID STATES PHYSICS . ...
BIOMEDICAL APPLICAT. .... ISOTOPE PRODUCTIONS ....

REFERENCES/NOTES

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES,
COMMENTS

CONTROL : Conventional analog control or optionally
computer control. Microprocessor based
interlock system (including external
interlocks)

Installations: MEDI-PHYSICS  CHICAGO  (1979)
CCR EURATOM ISPRA (1981)
MEDI-PHYSICS = CHICAGO  (1981)
UNIVERSITY OF MILANO (1982)
UNIVERSITY OF TEXAS,HOUSTON (1982)

In addition the Model MC35 cyclotron
has been installed at:

Medizinische Hochschule Hannover (1976)
University of Oslo (1979)



