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Abstract

For the TELSA as an energy frontier accelerator of the next generation improving the performance
of the niobium superconducting cavities is the most important issue and much reduction of
fabrication cost of cavities is another key. Since manufacturing of niobium material requires hard
techniques due to the easily oxidizable metal, fabrication of niobium cavities has been conducted in
only companies providing enough equipments in Japan. KEK has accumulated the fabrication
technics such as forming method by deep drawing, trimming, centering of beam tubes, electron beam
welding and measurement of manufacturing error so on. We made in-house L-band single cell
cavities using these technologies. In this paper we present these manufacturing of the niobium
cavities and estimate the fabrication cost as exactly as possible. The manufacturing error is also

described.
L-/N> RZF TBIzEEZROKEKFR R RE

1. LI ’
. . X e BILBBREHESNTES Y, 30MV./miE
TeVEM TOWEERO DI, REMIKmIERER o om e 1 cvaz [2] o 4H. CEBAFMDLIE

- BETHEMARIEBOWESS COMRITH |y a s 25 |2 or ol B L Coo s B
DEEHREN T D, 20 LEMERERSCE B gy iz, wns sy y) kBT
MOkE s, BRAXNOEAS, B TX/T Ml o ot e AR, 2% b B
BIEHNRERD, LA oT, BIEERERETE - S i e
° WS, B4 OKFRAWICIIARENMEEEYS 2
LERAOME. TNEECAET 20 OMEFEE L 7 %

B, .
%%, KFFEFITIE, BIE, TONV =T —3745—-D J»L&L
LRI T, HIEY, BIZEOWME, SHES T E i
o JORLE, BEERHICHTLL0TH L, i _%:/J%ﬂm
TESLAROZERBAFE L LT, KFFEFA THE—L XA FD 1 ) ; \5 .
L—/8> Fo=+ 7 RBEEZERERIET 5 212k D, ML 1Y ¢ g o .
BET A b O ERREFME, BIEWE 4H%OIA LYY B e S -5
CEITI DO EERITAILEHMNET S, \ } //
\ H
e - L i
2. g}ﬂﬁg‘f . \\_1_//
BUEL ZROTRE MR T, BFNT A—5F — )
IJURMELZ — F %o TEtE &, ZORRIEERLIC . 371.921
REND, T OEFET A 1}7\%.5\ b & b kM ©1  13GHz= A+ 7 B{EEZER O
HKTHY, CEBAFD 1. 5GCGHzD ¥ L VZEFROHPILT &
R TI, ARE A T N St
% . TRISTANDB(Z H 2 TId | HE#kd P%Gﬂ\&ﬁﬁ? %1 7T A—% (URMELTOEER)
BRENTEY, ZOAFERoTWD,, BIE. A D -
- c e iy e o Bk f,= 1297.542 MHz Esp/Eacc = 1.704
TRISTANFAKD L — 8 > F=F 7 BIEEZER TIiE, 14
. . . HHE  Lg=111.92cm Hsp/Eacc = 43.68
~20MVmORZ HRESLMEBRTI EXFER | o dance = 2,764 MO Eacc/PQ =90.30
L. BTHE (T MELELOND) EoT, Q(%f_”%;' :
= TR e $7CF - iy = s o \H) =
ERHET oA ZemM RE LIC/ES L, IEER A RIQ = 102.140

il L3 v o — /s ZIN
iR e T2 (1] 7. CEBAFJA Geometrical Factor G =251.9

— 304 —



3. ZROBRBRBRUESTINI (ML)

BITEZEFRON—- T VOFERIZIZ, ZhETAK=
YU TR AL, R RS S DI TWA,
EFNEFNC—E—E2 D), B L THEVGIT S &
BhHDH, A=V TTIR, RELWH LA ELHWET
BETRETT7ILFIEYF 4 -8, LAL, BT
DFEBREENCHEATAE | BEICIRB 22, WEK
B3, TRISTANO BI{REZEH 08 ETiRA SN2 &
Pobahs LI)CEERZORMETHSL, LirL,
FELLEEEEZEL20101], HHOY—HEDRE
BEHOBERIM LV, MHOBEE 2 LARHD2EE,
FEETIC LD FRAEL . REAREEILEL L5,
X, TVAORE, HHEOXITEHIET S -DICEMZ L
IR A BEERILETHY, ZOHHE. ETH
v FOBRZYI VRO ND, LA o T, HBTH»Z L,
BRI RMIc LTid, MEEPEE L 25, B
ELX, BEMETHAH, BLVHEHOREEHLER
THEIHIE, HERBELRLTHS, LirL, Bif
ABRELRIHDIC, HEa A MErsESRV, T2,
WEES R L BETHY, RABMIKRETHL, BT
BT AL I, BREINNEL D EERORERIC S
OL=FTHOIAMPKEL 2D, LA oT, KIF
T, HHE A MSRABRICHEZ S 1, 2o, KE
TR MPRILEV EMIFEN B ER) RBERRR L,
BRAY

KR TITo 7N — 7 VDORBF ED, 2 I12R &
NaE, TVIBESE (AL-7050H 5 W iZ ZNH Y H 0
YH75) &) NCHBTRIES N R L R ORIZ=F
TR (4280, 2.5t. RRR=200) %A T, MBI
LAICE D (100ton) MR THEIT 5, HHOWE D
LT HLDIC, = FTIREHEHORIZIE, AU
BoND, X, SHLEY, RKoET % #T L0 =
FTHROPLIZ T mmORFEITSNTEY, Hlo Y
UHEI B AEEIC o TWD, R2ICHEHLAES A
TOEAH OB E RT, M3 ICZOFETTL R
LEBOEL OEBHTOMUREVETRT. RAO
B3, €= 1 THOEEHLEBTHY, 20%TH 5,
2RI, ROBAZER L2 T
WEWVOT, FIZTA ) ATHREDFHAICL Y, MR
DY) VELAREHERIED T4 v T4V THELRDY
ZOER, TEIIEITREFH D, ENEZHITELD
WKEVDTL A%, =4 72 HERL O TR, FIoE
BAMLOU T, TAVALEHB T LA L L L,
SR, BIKBEOHRTHRNASNE L IZ, TAYRE
12, M, BRESRARRERST, '

F2 R L= F 7 Vi O BRI

Blofk!) 38 & =15.6kg/mm’ Wit /) =4.1kg/mm’
HUr=42.5% RRR = 200
WE (Kyh—X) = 49.6

Press

/-

=378

i Yy>7

14

o=

L-Lo

o X100(%)

B3 FR) RERD LN DOEIGHTTOMUER

(A)

“

H

|

|

,
|
|
|
,
|
L

:L

M5 KEKIfgtv¥y—ToHOrY3Ivy

— 305 —



ETHT (Y L)

ZATHHER»P SN ENF, M4 ICRENSL MY A
HE (TVIBEER) o T, ETMI LA, 9.
HE (B) & (C) oM B &NV E#HA, KL
FCREE Lo, EECTHRESO M A% T 5 (K5) o
FO%, BU (B) 12 (A RV IMEDHL, (C) %
HLTT A ABERT M) L35, NLOMEET,
FEROEHHOEERINIZI0 mBETH o 72,

E— L1 TORE

V—AnRf 73, 2.5mmO=F 7HZ a0 - LVTHLD
7ok, EOYHEBETFE - LABELTEELEY., 21
K75V BFE—LBEHTAIEICLD, BYES
2o BHER, 20T ITREAENIETVWEZVOT,
6T &) ZBLERE W, THLELL, BVWE
HEZ857- 0123, THLATOEEOHNEZIETLD
bf#k¢§<?6ﬁ¥ﬁ®é FO-HIZiZ, a— v
OIRIY O, BEOEAE (L) OFtERE LTRA D
B TH A,

L = O 7MEETHRE/2) x 7 - -+ (1)

CHOLTEYELA =N TOEMEORKEIX, 12
HERAETI0O L mTHo 72,

ROUNDNESS O

0.1563

(%= EXTREME VAL)
PROBE DIAM = 5.00
VoMAX= 3.00

STD DEV.~  0.0815
EXTREME VAL COORD:
uIN ax

X -14.59  -105.72

Y -105.03 -10.92

7. 70.00 70.00

E =A7neL7

M6 Y—ArFa—T7oOHHLEE

RIEEE
N=TeiE, MY AR TZRIGH ES (ZEISS
UPMCB850) % ffio THRIKEIE &7z, RTITMY LD
EVHEOFEOMRE S mOPERSFE Z. B8 I3,
YVHHEOW EOMERRE LR, HEAMmCIE, =4
THRICEAEESMORFHFIEREE Z 5N HHEMAE
EHABEsSNL, UL, Fhud, EEFEETS2umE /b
(| BITR<BERIC LTREICE 62w, BEICHR
RPEHIT, TAVABICIBBE VAL LAEROL®
12, 03mmABEOK & 2 B/ERELEL TS (H8) »
LoLl, TOEER, BT VAIREZILEDAZ L THE
EhaLHiFEhs, P AFRT, =3 7THDOATY
IRy 2k ATHEOFELREIRETE L h o7,

IIIII SUEPNT AR
AR e s e S e | COZEORE, bY AMTICEL LA (L2
lod 2 ~ DN By = B A 2N - — J] -
M7 FY)AEREEOMESROSERE ML) D) 2F3ILELDL, N—TLIVDRIEIZAT
KR, ¥ — A5 TORYEICTIHHBEL TV,
d Z
O+"p 1.0000 ]:
COORD 0-POINT X = 100.000 MAGNIFICATION = 1.000 PLOT DISPL X = 0.000 ROT ABT X = 0.000 ERAOA MAGNIFICATION - 10.0
Y = 80.000 OUTPUT IN ; : :.;.?:go ; :-:t.)&:zo TOTAL ERROR MAGNIFICATION =~ 10.0

X 8 FUAM@kwﬁﬁwmﬁfﬁﬁF

— 306 —



4. EFE—LB#E

EFE—LBE
BEAECE, TIGEE., L—F-E#E EFY—-2A
BEEVHBN, =4 Tk, BRAHE (2468C) TH
5ZE, BRICBWTE LEEHEESILERI LS
WEOHBNS, BFE—ABENLFEAENTV S,
10*~10"TorBDEZEF = ¥ N—Dh TEYZ W - Y
BEZE LA S, BFE—LEYBTHILICEoTHE
TAHENELNTWVWE, =F TOBEFE—-LBELE
WT, BB —A (full penetrated beam) & BYEE Y — A
D2EHEOUEDERLZAE — L% BIRT B LD S,
HBE—AFHETIE, BB - LI~ € MRS
PP, BFREOC—-FOMKICT ¥ —hy b¥EL
5. BHIZFEKOE - FEERT 5, BZEE—-LF
ETRE-LABWPIAVONERTH S, ¥— FOMLIC
TyF—7ny MEIBELICCWD, ¥— FERICKER
((BR=A 7 OENICE B HIVER) 2/, BEER
i, 62 THEA, = FIRPF—FIX LI, B
ZEY - ADOFFEMHOINTIC & 5 HEORRV (A<
v 7. WEDEWV) 3T AEA%ICE STV S, EH
RIZTEEBITHOREEIL, EBY — 20FEKH
P, BRE Y —-AD1/3~1/4 (R4 OFBEESR)
506, BEMBY—-L0FDE5 2 v, AEFIK
DFEETIE, BB — FOEZAEHDVEL 5,
BHlY—LA2BVWTIid, ZOHNSTTEY — FOE) EAF
D GEFO0.3mm, 7 v 7ETI20.5mmll L) HF L,
ElE - ABFETIE, GENMOTHENEETH S,
—A TERDBIEENS

BTE—LDINHEREERDLT NI A= L LT,
AVEDEDN S, ZIUL, WHIA VD LEEDTITD

T# %, Ab=1Tjust focused beam% . Ab> 1 Tdefocused
beam# BT 5. EA TR, BIHAEET x v —0OFH#
POIEEME TOES (7271 A% Y A=314mm)
LIHT A L OFEEE (0004 5999) TI D% a5

#4 KEKTIEX> ¥ —TOBEFY— L&

£3  ZERBEEMITEER O PR

N—T ) 2 DB E
e h R 3045
FEE MY LAMI 605
TAY)RE MY AMLT 705
NEFAWY 1205

Y= L84 72 KDOFUE
o—) 20%
EhEOBEFE—-LABE 507
WEMT 304
L 3045
BWE M) AML 6 05
77TV mML 2405

BFY—LG#E

58T 175%
=X 915%

M9 KEKIfEtr¥—TOEFY—LHE
EDNERIF, VLV —oN, 7OBEFEIEEY, GOEHEIT, BEF
=Y BRAN L Y P ERAREEERT, BFY - AR, BEEEHO
NA T L) BEIHIT 5,

METE | BETR | BIEERE | Abf# PAS AN
ZA7RE 2mm |
Bl — LA 150kV 36mA 60inch/min | 1.56 2sec—> (?-0.45T +0.5) —>lsec
inlE — LIBIE 115kV 19mA 15inch/min | 1.56 1sec—> (7 +3) —>dsec
—ZZ 7B 2.5mm
BEE - LB 150kV 40mA 45inch/min | 1.56 2sec—> (7-0.45T+0.5) —l1sec
AWML — LB 115kV 28mA 15inch/min | 1.56 2sec—> (7 +3) —dsec

BL. 70754072 %—2it, EEWH 1 EECETHHE (s . TRILL LAY RHEEDT,

— 307 —



beam, defocused beam A F 5N 5, = F TEFOHET
defocused beamASEDIL TV 5,

BETE-LBBOMONTIA—-FL LT, ¥—omE
BE. BEER., GBREE., BB707 700 4EER
Hb, KATTHEEEINL = F THBZEZEFICHEREN S
REMEZR4IRT, SEOL- N FZEfR HRE2.5m
m) OFETIE, ERFEDICHLTIE, 2MEEE— A
BEL, YV EE—-L31 ToBETR, EBY—20%
BEFRALLZ, M9 (B) ISV ¥ — a5 TOBE
Boty b7y TOBEEERT,

;gig:l-\g

LY FRBIZEEROBREEDOEREZNI () I
Tte E—L N THEE 75 VOB E, FHer &
) LOFER TOFERICIE, BYREY - AL H2AAE
Br Al BERMEEE@RD> O0EET. tVvHo W
i3, E—ANA TONEIZE - AP Y- 5L HIEE %
Tkl 2HITHIEICED, FEFHIESILBER
BELN, BRAOBBITEIAELZ o/, E—A N
17X NVDFETIR, TEYOERFETET, &P
G CHBEBHEHICEBEY — A28 TH LR %R
DT, ZfEARFICLT, BEEY-2%24E»5HT,
BEBE—L@ELE: (H9A) , 2ok, ElBE—LN
OB L /- B0% B CldIlZHlobic=F T8O Y
— LR b yNEFRIT,

BiEs &3 EAED

BREROTEOHKEARIZ, BBEY —AT03mm~
0.5mmTHolz, 72, BZEE —ATOMEIX, 0.5m
m~0.7mmToHo’, BRDOE—LNATOWMT ST
BMOFTEIR, 0.1mmUANTH o7, TOEROEE—
BATS-D, 315 OEXRR (EEHR. BEROY —
VTS EEL) RELL,

5. 8EQ X FH Y AEDIIK

KIWRLAL I T, ZREEOL EEREIZ, Bt
WZERIZH L TIS3EMTH 5, v /37 — I A M,
KEEFHMITH  miKELTH, I5SHTHEETS
b COZERFMEB{ETHER L= 4 7#iL, ¥BE T6.5kg
T, HHEEIX, 33FHTH S, HEEI BET T —
JAPOWIEEED TS,

TESLAGHHE Tid, 9EDOBIRZEZER%200~3005MT
BELZT T RO v, B VEROFREREZI-LIVIC
HEICAr— vt 5L, ZOBEME ERRBIZ0MH & R
BoLs, X, =A7HEE IR, 1505ATH B, &5
1o, FEMEE (150H. SNE) | SAuEE (1505 1,
ME) 2 EETHE, SOOFARELREON S, HIK
Ti3, 9-bVZEREFANEELTL, BEEOZfEo 2
AbERD, BEICZoLIGE, RENWEE, A0EE
iz, BIKOSUTICESTELTHA ), T, =47
HOWE, RO, ¥ 1 X0@EtEickh . HEE IE30%
ERTEETH 5, D EDOZ LEFRBICANIUL, EET

i, 9—tVD LN FBEEZEH%200/75 HEE T
AL, +7TEETHS, L. T ORERICITFRIE R
B, HBEPEINTVLEVWOT, ZNO35DD L,
ZEmE Db DIX150 7 HRRETEIMEL 21Uz 52w,
2084, Ry MEick 2 BEEER M OEmRL, X
MR TIE, KELEOM FL, 0 cid, BEEHER
B, Fos —VyY rOFLEROEMRLT IS &
%o v, =F7HEHCEL T, HERABEL T
VAR R TR EZIEAMICREL, Y YaryyIn—
DAGAY—DEI DD ERHELT, REDA T}
POEEMAREZEET AL IR LEE I L TIRES
ZWEBS, I, BFY —ABETR., EZEFL, 7
=W FELY, FERBOIEALZDOT, VAT
LAE/NERULL CHMEHRZRIALENSH S I,

6. £&O

Dl #HLTELIIIC, B AN 1B
FHTH, = F TRBIREZEFOBESM OFHICLY |
FINCEA%E B ETEL L HIChol, HHIC, BED K
BEORMAICE), IhFT, =F7EmEMREIEL T,
29N EBONTWEREN TR R LT, 4%,
HICTHORETEALNNIZHAERITW L, T2,
Z9 LB REEET, 0..mmEBEORERENIE S
NAEFERLZ, BfEa X MicownTid, HIKTRE,
TESLA® B Z{fits O _fETH 5%, BEEICBIT TIUL.
+4. BEMEHTEETRETHS I LHIRENT,

LM

[1] E.Kako et. al., "High Field Tests of 1.3GHz Niobium
Superconducting Cavities", presented at this
meeting.

[2] K.Saito et. al., "Study of Ultra-clean Surface for
Accelerator Stractures”, to be published in the proc.
of the 9th Symposium on Accelerator
and Technology.

— 308 —



