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Abstract Table 1: RF Parameters of KEK SRF GUN#2

Superconducting RF gun can realize high acceleration Parameter Value
< voltage and high beam repetition. KEK has been develop-
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CAVITY FABRICATION

The cavity fabrication was successfully completed
(Figure 4). The three half cells of accelerating cell were
press formed with the same die as used for SRF GUN#I.
The choke cell and half-cell of 1% cell on cathode rod side
were machined from bulk niobium. All parts other than
stainless steel flange were connected by the electron beam
welding. All parts are welded from the inside except for
equator of the 2™ cell.

Figure 4: Fabrication completed SRF gun #2.

CATHODE ROD DESIGN

We plan to use a transparent superconductor for the
substrate (LiTi204) of the photocathode. The transition
temperature is 13 K. The cathode rod and holder were
designed to cool down to around 2K. The cathode rod
holder was designed as a part of the helium vessel. The
cathode holder is made of copper block to ensure the
thermal conductivity. The cathode rod is connected with
flat and smooth surface for easily machining. Spring con-
stant in the cathode rod is 71.21 N/mm. Maximum load is
71.21 N. contact area is about 450 mm?. Contact pressure
is about 158 kN/m?. According to the solid works data-
base, the thermal resistance is estimated to 1 X 10 ~ 10X
10* m?K/W [2]. Figure 5 shows the cooling simulation
and thermal pass used CST.

Thermal Pass

Figure 5: Image of SRF GUN #2 helium jacket (left),
cathode rod and cathode rod holder for CST simulation

(right)
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Figure 6 shows the temperature of the cathode rod
head. It can be cooled down to around 2.1 K if the thermal
contact resistance is 1 X 10* m?K/W at connection. How-
ever, the thermal contact resistance is difficult to calcu-
late, it is necessary to test using real structure. The ma-
chining of the cathode rod holder was completed. These
parts will be connected by brazing in hydrogen furnace.
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Figure 6: Cathode rod temperature dependence on the
thermal contact resistance.

Figure 7 shows the design of the prototype cathode rod.
The spring is made of Inconel. Inner parts consist the
catching structure for connecting the transfer rod. Copper
version of cathode rod was completed. Now we are fabri-
cating the niobium cathode rod after a bit of modification.
The K,CsSb photocathode will be deposited on the head
of the cathode rod. We want to use the transparent semi-
conductor substrate in future. The photocathode mount
structure will be designed after proving thermal conduc-
tivity and RF performance of this cathode rod.
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Figure 7: Prototype cathode rod design.

PHOTOCATHODE DEPOSITION
CHAMBER

The photocathode deposition chamber was designed for
connecting the cavity (Figure 8). The height of the cath-
ode transfer line is aligned to same line of the gun. Depo-
sition sources are SAES caesium dispenser, SAES potas-
sium dispenser and bulk antimony heated by the tantalum
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gun operation will be injected to the photocathode
through the deposition chamber during gun operation. The

has the view port. The mirror is mounted bottom of the
cathode rod holder.

Gate valve

with viev\%

Laser injection @deposition

Laser injection @ gun operation

Vacuum gauge
Angle valve for rough pump

Figure 8: Design of the deposition chamber.

Figure 9 shows the deposition chamber. It should be
assembled in clean room. This time, it was assembled for
confirmation of assembly procedure and checking the
photocathode performance. We plan to clean and reas-
semble in the clean room as soon as the performance is
confirmed in the future. The chamber was vacuumed and
baked. The chamber vacuum reached to 4x10°® Pa. The
main pump is ion pump which was opened to air several
years. It was baked long time. We are now ready for pho-
tocathode deposition.

(L

Figur 9: As;e:mled eposition chamber.

FUTURE PLAN

We are preparing the SRF gun #2 for the beam test us-
ing the horizontal cryostat which is operated for various
cavities. Figure 10 shows the layout of the SRF GUN #2
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in horizontal cryostat. The beam line and gun cavity will
be inserted perpendicular to the longitudinal direction of
the cryostat. The helium jacket and other parts are now
under designing. First vertical test of the SRF GUN #2
will be carried out in this year. The gun cavity and cath-
ode rod were designed focusing on cooling. Temperature
of the cathode rod head is difficult to measure in the ver-
tical test system. It is necessary to measure the cathode
rod temperature directly in the vacuum using other cham-
ber.
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Figure 10: Layout of the SRF GUN #2 in horizontal cryo-
stat.

SUMMARY

KEK has been developing the SRF gun. The fabrication
of the KEK SRF gun #2 was successfully completed.
Photocathode deposition chamber is also assembled. Ver-
tical test of the gun cavity and photocathode deposition
will be carried in this year. Other parts for the beam test is
under designing. We are planning to test the beam per-
formance using the horizontal cryostat existing at KEK.
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