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Table I   Design parameにrs of the H" linac

【ube linac with high gradient SmCo permanent quadrupole magnets.
and a high-B linac that can acceleraにthe high beam current stably and

Ｌ
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a 1296 MHz high-B linac (I GeV).   Detailed parameにrs of each
component are presented in Ref. 2 and 3．Thus, only basic
parameにrs are listed in Table II.
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A h i g h e n e r g y a n d h i g h i n t e n s i t y p r o t o n l i n a c w i t h a l i m i t e d  R F p o w e r  u ・ 芯Ｍ w

increasing an rf power of each rf source as far as possible・This is
also advantageous for purposes of stable operarion and easy旦旦ざ

also advantageous for stable operation, since a dischargingﾉlimit is Bore radius ３４２
ｌ３

SlSt^Jsesfr^t; ; the long pulse length (600 ,s) and high Normalized acceptance (90 %) 8.９冗:mm-mrad

increases・Thchighdutyfactorl imitsthehighestpossibleaccel-FrequencyT T o t a l l e n g t h  4 1 1  m

３５６８
Taking these factors into account, we have chosen 1296Ⅳ田z(L l52

rf power of a single rf source (klys面ｏn) is 5 to 6 MW" for the 600 us ３６
Norma l i z ed accep t ance ( 90 % )  29冗mm-mrad

estimation・TheiEfore, it is crucial to test possibility and performance

職蝋滞urc禰瀧霊:職:職撫潟駕淵modul…finished with a dummy 1oa…MW klys画･poomponents such as RF windo…nd circui…should be fully      ̂鮒蝋照拙A) and a puis…ns…(step-up ratioof
Ion Sour℃e. and RFO Linac

constructed as shown in Fig. I and is being tested・At present a pulse

soon lSKIs ^^liliir^'^f !S 5.'lft^';he l^at;;r;^t ^f ;;;;      voUage of the following RFQ. a test H- ion source is being used toow
stabilitywithade-Qingcircuitanditshighefficiency,DesignoftheemittanceandituscsnocesiumvaPorthatreducesthebreakdown
modulatorisdetailedinRef､２ａｎｄ５．After[heisolatedtestofthevoltageofthefbllowingRFQ、AtestH-ionsourceisbeingusedtｏ
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optlmlzeparametersofamagneticfilter,ｔｏｓｏｌｖｅｔｈｅＰｒｏｂｌｅｍｏｆ３tol2MeVfbrthegmdient-fIeldtype，Ｃａｐｍ”ｅ価cienciesofthe
heavyelec面onbeamloadingandtostudydependenceofthebeamhigh-81inacandenergyspreadsoftheoutputbeamsofthehigh-8
cunCntdensiWonthevolumeoftheionsource．linacwerecompared^2E^QS^SekraSteam from 50keV to 3      fc^T^^fo l̂̂ ed<fiSn^ IEcognizedin
A432MHzRFQlmacwinacceleratethebeamh℃m50keVto3theresultsofthecalculations，OMeV  Design study described in Ref. 2 and 6 indicateSSŜŜx̂ l̂S sSSfessŝ-̂SiEbecomeslongerthantheother,ｉｆｔｈｅｍａxlmumfieldis

lengthbecomes2､７ｍlong(aboutfburtimesofthewavelength）limited,andwillexcitetheunwishedpostmodebecauseofthefield
resultinginveryseverespecificationfOritssmlctualdimendifference. Tos, we chose the flat-field type for the first DTLefMechanical design of a cold model is in progress to meet the severetspecification.e

Speciflcation．
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Fig.2    Positions of the electroplating welding of the drift tube

A 432Ⅳ旺Iz drift-tube linac (DTL) will accelerate the beam fiî.Sy'.̂^̂  ̂7-  P̂tailed desigVp̂-âneterrort̂e Drare
３ＭｅＶｔｏｌ４８ＭｅＶ、DetaileddesignparameにrSoftheDTLare
descIibedinRef､２ａｎｄ７．Ratherhighinjectionenergyandhiｇｈ
accelemtingけequencymakeitpossibletouSepermanentquadmpole--mHgnetS･SnCh̅aSSmCoandNdto seal drift tubes coiitaining these permanent magnets, since therofwilingnor
water-coomnwater-cooling and become maintenance-fZ'T rr !!f"ill'''l!',rP--̂^ "-d for the silver brazingpermanentmagnets，sincethe

magnetscannotstandthehightemperatureuconventional use of the electron-beam welding (EBW).gneticfieldCopper-electroplating method will be usuful to seal the drifteelectutes, since the electroplating is possible at room temperatureethodwt'̂̂Plr!; J"!."!' ̂̂' "̂̂  ""̂de of stainless steel and oxygen-ngispossibleatroomtempemture・Also，

iーtisexpectedthatthemagnetpositions shown in Fige2 to seal them from vacuumlThe drift tubeThusthus fabricated is shown in Figs3. Although further improvement ishtheperma､entmagnetswerecopper-plaにdatthe

positionsshowninFi9.2tosealmethod is promising.acuum・Th!!J"t'̂! f *̂'" '"̂f*!'̂  ' ̂''.P̂se *e permanent magnets tolrthrf "cT̂J." /'̂̂̂;.'̂' ̂̂̂  P̂̂ibility outgassing measurement of，theelthe SmCo was made in vacuum. A stainless-steel (SUS304) chamberothermethodtoexposethepermanentmagnetsto

vacuum，Inordertotestthispossibilityoutgassingmeasurementof
theSmCowasmadeinvasurface of 29.8 cm̂ (45 g) was situated in this chamber. Measuredurfaceoutgassing rate of the SmCo was 3.7 X 10-9 Toighs cm̂ after 50 hourwithevacuation and Il2 X 10-9 Torr l/s cm̂ after 450 hour evacuation. If､８ｃｍ2(the SmCo is exposed to vacuum, the vacuum pressure of the 4.7 m-grateoflong first tank will become by kbout nine titles worse where Znd1.2xoutgassing rate of ful handling of the SmCo during fabrication pr(i;ess. ToiＳｍＣｏｉｓｅｘｐｏrJ}'l ""̂̂̂ ̂ '̂̂ ̂"̂'t ̂'̂ t̂*̂ *"h post couplers is beingｓｔｔａｎｋ̂̂̂!̂ ̂T ---y ̂- fb; fin;i d̂;ii;sŝ '̂̂teofcopperisestimatedtobe7x10-11ＴｏｌＴ〃ｓｃｍ２・

Improvementoftheoutgassingrateisnecessary，fbrexample，ｂｙ
ｃａｴ℃fUlhandnngoftheSmCodurin̂''!̂,T;̂f.u'".'̂ '̂̂y'=̂""s throughout the DTL and high-B linacankwithpostcouplersisbeing

fabricatedtoobtainnecessarydatafbrfinat"J:f'lTTAt'¥̂' ̂MV/m was used for the flat-field typ̂  whileitherofgradieit was varied ffom 1.9 to 2.9 UvimTs-ST. '̂Ẑ̂Zl̂ĉ̂̂f̂hlZtank、Inoldertostudydifferencebetweenthesetwo

typesbeam-はackingcalculationsthroughouttheDTLandhigh-Blinac
weremadefbrthe20mAoutputbeamfromthedesignedRFQlinac・
Anaccelemtingfieldof3MWmwasuscdfbrmenat-fieldtype,while
itwasvariedfmm1.9ｔｏ２．９ＭＶ/masthebeamwasaccelelatedfrom

!’

Fig.3    A drift tube welded with an electroplating method

Standingwavecoupled-cellcavitiesoperatedatthe冗/２ｍodewnl
be used for the high-6 linac・Among various possible candidates a

(APS(APS)tl.ee dimensional numerical soluti;;;;'̂ arr;hr̂ ^̂ ＡＣＯmputerpm厚amMAFIA11(a
threedimensionalnumericalsolutionprogramfbrtheMaxwell,s
equation)isbeingextensivelyusSl2.oAccuracy of the calculation was tesyd by comparing a iionwastesにdbycompanngalEsultofthe

c a l c u l a t i o n w 1 7 . S i V L r " i - . ４ : . I ' ^ ' ; i > ^ - ^ ^ ^ ^ ^ ｏｗｎ
ｉｎＴａｂｌｅｌⅡWitｈＦｉｇ．４．Takingintoaccounttheaccuracythus
obtain^irs'% '̂̂ ';-'''''T- '̂̂ 7^KZ^LZZiZerminingpar^l^, '̂l':;^^-t^^v'''̂ i-^^^^ts

oftheSCSarecalculathe distance between the coupling and accelerating cdls.dentupon̂fẐ '̂A7̂Jt̂'̂!̂̂ }'' "'̂̂ '̂̂̂  l̂̂ ê "̂ê" "sed for the SCS;

one for LAMPF* and theiother for RTM13havebeenuｓｅｄｆｂｒｔｈｅＳＣＳ；ｏｎｅｆｂｒＬＡＭＰＦ８ａｎｄｔｈｅ,ｏｔｈｅｒｆｂｒＲＴＭ１３・T11elattermethodis
simplerandeasierthantfrom vacuum by silver brazingAlthough no problem has beenomvacuumbysilverbrazing・Althoughnoproblemhasbeen

repo並edfbrthelOn Ae other hand, the former conventional methodf̂^̂f̂ l!̂ }̂ !}̂ ^̂ ^̂  ŝ^̂^̂ ^̂ ^̂ ^̂ Ẑethod

hasdof an accelerating celllHowever, iecent development of numemcaljytrSl̂l-"i"i --̂--.h-. i-̂oved acc=̂̂numencaIlmachining of the brazed surfaces, making tĥb̂-îrofThe couplingrcell to the accelerating cell more reliablekAn example of the coldomodels of the SCS thus fabricated is shown in Figi6.le・Ａｎｅｘａｍｐｌｅｏｆｔｈｅｃｏｌｄ

ｍｏｄｅｌｓｏｆｔｈｅＳCSthusfabricatedisshowninFig､６．
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Side-coupled structui℃used in the calculation andFig.４ Fig. 6    A cold model of the side-coupled structui己･

machining their inner surfaces again, while the tunings aｪＥdifficult

tested to fabricate APS cavities and the defo宜nations were measured

12.0 cm・The mesh size of 0.5 X 0.5ｘＯ:25cm3isused

Table皿

４．４％
-24.0 MHz

３．２％

modefrBquency -48.5 MHz    -49.6ⅣⅡiz

５．１％

diameにr(um)Ｆ -
溌 黙 蕊 糊 ＊ 猫
E B W  9 ± 8  - 2 4 0 ± 5 8
D i f f u s i o n w e l d i n g  3 3 ± 1 2  - 1 2 1 4 2
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