
ENTRY NO. . Cl19 .... .. ...... Date ....... ... .... . ...... . 
Machine Name ..... ~P .D.1. 5 . . 
Manufacturer ..... . 1r.e .. ~~p .a.n .. ~t~.e.l .. ~9r.k.s.,.~r.D.· ........ . 
Address . .. ! =- ,2 .. , . ~ \l.r ,a, k.l! ~ ~~ . .1. ~ ~ ,hp .• , ~" . ~ .h.i. ~ <? ~ .a . -. ~ ~ ~ . .T.o.~.r9. ,J ,a, e ~ ~ 
Tel ..... . . (D.~ 1 ~.5.D. \: P.1.I. Telex . ...... i ?4.2.5.~ .. <.J.S.~) ...... . 
Fax .... . .. <P .J.>. llD .4.-.D.HJ. .. EMAIL .................... . 
In Charge: ..... . ........ . Reported by : .... y, .. T.q4~ .....• 

HISTORY AND STATUS 
DATES : Design .. ..... .1.9.&J,>.9.8.5 First Machine ....... . 19.8.5 .... . 
SALES: No. Sold/Operational ... .1 / .. <. Currently Available .H 1 

COST: Accelerator .. .............•... Facility .................. . 

MAGNET 
POLE PARAM ETERS: 

Diameter .. .. 129 .. em Rextract ... . ,5,2 . . em Rjnject ......... em 
HILL PARAMETERS: Gap (min) ..... ).D ... 7. em Bm•x .. ... . ... . T 

(<O .. 2 •. 6.XIO.'AT) Gap (max) .. .. I.D ... 7 .. em Bm;n .......... T 
VALLEY PARAMETERS: Gap (min) .. U, 9 .. em Bm • x .... . .. . T 

(<0 .. 2, .6. X 1 0.' AT) Gap (max) .... 1.9 .. . 9 . . em Bm;n ....... . . . T 
AVERAGE FIELD : < B >m;n .... 1 •. 5.4 .. T < B >m.x ... ). .5.{ . . T 
NUMBER OF SECTORS: compact / separated .. . .. ~ .... / ... . .. ... . 

sector angle ....... . U ..... deg. spiral (max) ........ . ~P . .. . deg. 
FIELD TRIMMING : Trim Coils ..... .. .. . 6 .. . .... .. . . .. . ........... . 

Harmonic Coils ... ... .... . ... g .•••..•..........••..••••• 
Other.. . ... . ............ . ............. . ..... . ..... . . 

CURRENT: Main Coils ..... 4.5.0 .... . . Amps Stability ... HXIO.-.' . . . 
Trim Coils .... . .. ..... 5.0 ... Amps Stability ...... .±.lUO.-.' .. . 
Stored Energy (cryogenic) .. .... . ........................ MJ 

WEIGHT: Iron ........ 1i0.1p.n. . . . . . Conductor ......... ~ .. too .... . 
ION ENERGY: Bending Limit E/ A = ................ q2 / A2 MeV/u 

Focussing Limit E/ A = ........... . ..... q/ A MeV / u 

ACCElERATION SYSTEM 
FUNDAMENTAL ACCELERATION: 

Descript ion: .. ~. s e.t~ .. 0 f. p.Ld 4. ~."a. e . . d.~e . ,j.U . I ~ •. bAa O .. s. te 's 
No. of Gaps/ turn .... .. 4...... dE / dn(max) ... . ... Q .. 16 .. MeV / q 
Voltage(max) ...... D. D.( ... MV Harmonic fd /f;on . ... a..4 . ... . . . 

Freq ......... 47. ..... MHz Power in(max) . ... .. . . O.D2.L .. MW 
Stability: Phase ........ 1:... Voltage ......... . 1 Xl.D. ~ ~ .. 

VACUUM SYSTEM 
OPERATING PRESSURE: . . • . . . . . 1.X.t O:- ~ .. T.a r r .......... • ......•.. 

PUMPS: No. and type ..... . . . .. . 2 . . di ffu~.io •. p.U •. . .......•.•.. 

ION SOU RCE(S) 
Type Intensity <0 <" = i3"'1< Ion Species 

(mA) (7r mm mrad) 
(a) ~01..C.atbo.d .•. 11£ ... . .. 1 . . . ... . . . . . . . . U: .. . •.• 
(b) ..... . .... . ...... .... . 

INJECTION SYSTEM 
. . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . .. Efficiency ....... .. % 

EXTRACTION SYSTEM 
... . .. .[.}.6'.tr:Q8.t..atic.,de.f.Leci.o.r . ... . ........ Efficiency .... 7.0 . .. % 

CHARACTERISTIC BEAMS 
Current(part. IlA) 

Accelerated Ions E/ A (MeV/ uY Internal External 
(a) ..... He . ......... . . .. 30 ...... . . . . . J.~U .......••••. 7 O ....•• 
(b) ..... P"· ......... . . . .• 5 ...... . . . . . . . n.u . . . .. . .. . ... 70 .... .. 

EXTRACTED BEAM PROPERTIES: 
For .. ·· .... 5U • .. . IlA of ..... .. 30 ..... MeV / u . .. ..... ~t .... ions 
6.E/E ..... . ..... 1 ..... . ...... % 6. </> ................ . ... ... °rf 
<n = i3"'1< x ... . .. · 30 .... 7rmm mrad z .. ..... lD .... 7rmm mrad 

REFERENCES/NOTES 
(a) ...... . ... . ........ . ............. . ........... . . ... . .. .. ...... . . 
(b) .... . ... . ........... . ...... ... .. . . . .... . . . . ...... . ... . . .. . ... . . 

ENTRY NO . . ..... ~M10 ........... Date . ... . .. .J.un~.\9·. m? . 
Machine Name ... .. ....... . ... HM~18. CYCLOT~ON . .. ....... . ......... . 
Manufacturer . ...... S.u.mit.omo . Heav¥ .. 1 ndustries ... . qd .... . ...... . . .. . 
Address ..... 10-11 .... K iba . 5~cho,!,:, . Kot?-.ku .... T~k~o .\ 3 5 ... J ap?~ ..... . 
Tel . .. . .. . ~03)3820~6.588 . ...... Telex. . . . . . ...... . . . 
Fax .. . . (03).3820~6452 . . . .. EMAIL .... .. .. . . . .. . . . ..... . ... . . 
In Charge: .. . ............ Reported by: . .. . . Y .. S~~i \ ...•.. ... 

HISTORY AND STATUS 
DATES: Design . . .... 1.98.9....... First Machine .. . . !~n ........ . 
SALES: No. Sold / Operational ... ~ / ).. Currently Available 11".s. 
COST: Accelerator... . . .. ..... . ...... Facility .................. . 

MAGNET 
POLE PARAMETERS : 

Diameter .. .\04 ... em Rextr.ct ... 4~·.1~. em R;nject ......... em 
HILL PARAM ETERS: Gap (min) . .... 3: .6 .. em Bm•x ... ?:.1. ... T 

(<0 .. ~'. ~~ 19:. AT) Gap (max) .......... em Bm; •.. . .... ... T 
VALLEY PARAMETERS : Gap (min) . .15: 4 . . em Bm • x ..1. .. 2 .... T 

(<0 .. U~19:. AT) Gap (max) ... . .. .. . . em Bm; •. . ........ T 
AVERAGE FIELD : < B >m;n .... )"~!. T < B >m.x . . . L .5.6 ... T 
NUMBER OF SECTORS: compact / separated .... ( .... / .. . ...... . 

sector angle .. . ... .. 5.0 ..... deg. spiral (max) .... ~9 ......... deg. 
FIELD TRIMMING : Trim Coils . ........ . 1.~?!r~ ... .. ... . . ......... . 

Harmonic Coils ....................... . ... ... .. . ..... . . . 
Oth~ . . .... . .......................................... . 

CURRENT: Main Coils .. .1.8Q . .... ... Amps Stability . ... O: .O).~ ... . 
Trim Coils ..... 3.0 ... 30 •. 60 .. 80. Amps Stability . . ..... 0:.1 . .. ~ ... . 
Stored Energy (cryo~enic) ................. . ............. M J 

WEIGHT: Iron ............ ~. ton~.. Conductor . ... . ... 0. 7 .. t.()~~ ... . 
ION ENERGY: Bending Limit E/ A = . ..... ...... ... . q2/A2 MeV/ u 

Focussing Limit E/ A = . .. ... . ...... .... q/ A MeV / u 

ACCElERATION SYSTEM 
FUNDAMENTAL ACCELERATION : 

Description: ......... . .. 2. .dees ..... (J •.. J. ca.v.i.t.i.es) ............. . 
No. of Gaps/ turn .... .4....... . dE / dn(max) . ...... 0.12 .. MeV / q 
Voltage(max) ... . 0.035 ... . . MV Harmonic fd /f;on .. 2.W·.) .•. 4(D~). 
Freq ...... 4~ ......... MHz Power in(max) . . .... 0.015 . .. ... MW 
Stability: Phase . .... ±O. 5.°. Voltage ...... lxlO ~ ~ .. ... . . 

VACUUM SYSTEM 
OPERATING PRESSURE: ...... 7 . . x .10:' .. Torr .............. • ...... 
PUMPS: No. and type ......... 2. .oil","diffusion. pumps .. . . ••. ....• . 

ION SOURCE(S) 
Type Intensity 

(mA) 
(a) . .. P.lG( iDternal) ... ... -:-:-:-. . 
(b) ......... . .. .. ........ . 

INJECTION SYSTEM 

<n = i3"'1< 
(7r mm mrad) 

Ion Species 

.. H-... . D~ ..... . 

....... No . ......... . .. .. ...... , . ... ..... . . Efficiency . ...•.. .. % 

EXTRACTION SYSTEM 
....... ... S.l.r.ippicg ... . ' .. .... . . Efficiency .. . 100 ... % 

CHARACTERISTIC BEAMS 
Current(part. IlA) 

Accelerated Ions E/ A (MeV / u) Internal External 
(a) ..... . W .. .. ..... . ... 18 ...... . ............... ....... 7.Il .. ... . 
(b) ...... D ~ . .... ........ 10 ...... . ....... . ....... •. •••• .5.Q. ... • •• 

EXTRACTED BEAM PROPERTIES: 
For .............. IlA of .... . ..... .. .. MeV / u . .. ... . ....... ions 
6.E/ E .. ... ...... ............ % 6.</> . ........ . ............ . °rf 
fn = i3'"'{f. x . ............ rrmm mrad z ... . .. . . . .... 7rmm mrad 

REFERENCES/NOTES 
(a) ... . . . .......... .. .............. . . ... . .............. ... .... . .. . 
(b) . .. . .................. .. .. . ... .. ........ . .. . .. . .. . .... . . . . .. .. . 




