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概要(ABSTRACT)
V low-power model for the 432n冊Iz DTL (Dnft-Tube Linac) of the JHP (Japanese Hadron Proj

lemands. A prototype 5､4 MeV DTL is being constructed for the high power and beam tests.
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an average of E's・A distortion parameter of 1.Ixl0"̂ was obtained for
the unperturbed field・A perturbation was intentionally introduced by
inserting four frequency tuners・It gave rise to a 15% tilt of the field
(D=3.6x10'). If post couplers stabilize the field, the value of D will be

At first, thirty-four post couplers were inserted into the model.Ａ

for stabilization of the accelerating field・The details of the tuning are
described in Ref.3. The distortion parameter of 1.5x10''was obtained

of the post couplers on the field stability we attemが副to reduce the
number of post couplers (17,12,6,4, and 3 post co叩lers). The field

stabilization effect̂ ・It can be seen from Rg､2 that the group velocity
with 34 post couplers is approx伽ately equal to that with 12 post
couplers・The maximum group veloci呼was obtained with 17 post
couplers・On the other hand, the Q value decreases with increasing the

patterns calculated with MAFIA・On the basis of the study of the low-

-

The increase in the frequency reduces the size of the DTL・Thus,
the wecision mach加ng tools can be utilized for a new fabricating
method of the DTL・Therefore, a low-power model of the DTL was

assembling of the drift tubes・We also studied the rf characteristics, in
particular, a stabilization of the field with post couplers・An analysis

couplers．

(POM) is c加sen for a focusing magnet because it is strong and
compact・It requires neither the cooling nor maintenance. Assembling

divided into four u血tanks, that makes it easy to use precision
machining tools・The drift tubes were held in the tank as shown in Fig.

lank. The taper section has two伽portant functions; keeping good rf

Ｉhe effect of the stem on the cell frequency・The distribution of the

the stem near the drift tube as seen in Fig. 1､Then, it was taken into

to obtain a flat distribution of an accelerating field・The field Harness
thus obtained without post couplers was within 1.2%. where the

tion methM．

93,28,22 and75 iim for four unit tanks, respectively・We found that

髪総瀧淵藍糾謡聴繍蹴醗珊捉鮒篭醗
slrucmre伽perfection・Post couplers are used for stabilizing the field

総総騒駕野dependence of the伽仙lity on the number
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analogy of顎髪撫挫留蓋鯛星も蝋測脇期：
:澗瀧鴫鯛濡鰯職憾職:垂撫柵潟
geometry with 1.8x10* meshes is prepared as shown in Fig. 3.Both
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including abeam axis・Figures 7 and 8 show the E and H vectors in the

霊職鷲淵l緋蹴鞠&雛麗鯛巽穏瀧溌

鱗鵬繍撫灘蝋繍
謡繍撫鱗鵜灘鵜#識擬
enhanced when Ez's are compensated・The strength of Ey depends on
the situation ofthe stabilization and the design of DTL・The maximum

瀧蕊蕊嚢鱗撚撫識灘鴬
The high-power model of the DTL, 1.2 m in length and 0.44 m

脚wer model. The DTL, made of an oxygen-丘唾copper (OFC).
accelerates the H" beam from 3-MeV to 5､4-MeV. Ithas 18 cells and
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2 unit tanks・The post couplers are installed in every other cell of the

method should be solv図脆fore the construction of the high-power

and (5) development of an input coupler・The assembling method of
thed㎡t tube is s加wn in Fig､１.It has three functions; an rf contact
a position alignmait of the drift tube and a vacuum seal・There are

躍鴨撫撰協謡謡鰐職)鷺謬A職鰹磯
繍繍霊瀞灘珊職脇鵬鵬蝋

Specifications of the quae加脚le magnet required from the beam
dynamics are as follows.(1)1脆加egrated field is 5.5 T for 3-MeV

a magnet length of 30 mm.(2) The deviation of the quadrupole field
center from the beam axis is about 20 u.m (r.m.s､).(3) The variation of
the field gradient is within±4.4%.

(1) was chosen for making the quae伽mle magnet・Figure 9-a shows
:曇:雛淵織孟認謡磯淫灘島懸職浮淵蝋
in Fig. 9-b・The specification (2) requires the high accuracy of the
fabrication for each segment・The calculation wi山the computer code
PANDIRA*̂ gave the displacement of the center of quae加pole field
with two kinds of perturbation for tivee kinds of segment・Results are
summarized in Table.I．

of the fabrication was test副町means of the construction of the low-
power model of the DTL･The rf properties of the model in the low-B
region were also studied・The stabilization of an accelerating field by
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magnetization from the designed values must be less than 0.4% and
士0.3" respectively in order to obtain the specification (2) mentioned
above.The fabrication of the segments was carefully carried out in
order to achieve the required accuracy･The accuracy thus obtained are
s加wn in Table.Ⅱ､The magnetic field of the two sets of PQM's was

centers from the mechanical center of the PQM were 25 and 8l』m
respectively with the exper伽ental error of about 10 urn. Since the
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Fig.１.Drift Tube and Stem.
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Fig. 2 Gro叩velocity vs・total number of post co叩lers.
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ZInout geometry of DTL. (bea…）
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Fig. ７.Electric vectors in z-x plane below drift tubes.
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Fig.４.Dispersion curve of TM^. and post modes 難灘蕊五Ｍ,，
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Fig. ５.z component of the electric vector on beam axis.
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Fig.８.Magntic vectors in z-x plane below drift tu砿。

ＴＭＯ,，

ｍ４４('１小
＝

Fig. 9.Parmnent Quadrupole MagnetFig.6. Electric vectors in y-z plane included beam axis.
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