Status of Multi-Alkali Cathode R&D
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Multi-Alkali Cathode

WHOT AN B S75 57—
. DY — K 2 LT
PMT i & L TO%e,

I — [T AR

—-
-
>
—
o,

ELECTRON / PHOTON




« DOs crystal structure.

- BRE @532nm - 8%.
» Band-gap 1.2eV, PEA 0.7eV

C. Ghosh and B. P. Varma
J. Appl. Phys. 49, 4549 (1978)
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CsK:Sb in Cornell

Diameter 2.5 mm.
3

» (CsK:Sb is evaporated on Si Before 4 After
substrate.

* QE ~ 10% after activation, 5-
/% 1n operation.

« 60mA, 30h 1/e life. (6480C).

* Roughly, 10 times more robust
than GaAs.

Y(mm)
Y (mm)

- 50

L L
=
=

Current [mA]

L
-2
=

10 15 20 25
Time [minutes]

o -
n




Multi-alkali Test Chamber
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Bias voltage for QE measurement.
Quartz thickness monitor.

Symmety evaporation for simultaneous
measuremnets of QE and thickness.
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Dark life time

1/e life regarding to time.
Dimension is sec.
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7t : dark life time
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Charge life

1/e life regarding to charge density.
Dimension is C/m-.

Q/S beam charge density
p : charge life




Dark Life of CsK2Sb

» The darklife time is >
3500 h.

» This is not dominant
comparing to the
operation period.
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Surface Analysis

 To optimize the cathode evaporation condition, good diagnostics
to evaluate the cathode is desirable.

- Parasite experiments at UVSOR beamline is an ideal place to
carry out the experiment.
«  XPS: material fruction,
« UPS: band structure,
* LEED : crystallinity.

 Collaboration between UVSOR and Hiroshima university has
been started in Oct. 2013.

« Evaporation chamber is developped in 2013 JFY.
Experimetns w1ll be carried out in 2014 JFY.
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Cus Sb implementation to accelerators

From an operational point of the view, CsK2Sb long life cathode is desireble as
a backup for ERL.

It is mandate that the implementation to the accelerator should not be conflict
with the GaAs cathode.

The ERL gun group established a policy that the cathode is introduced by a
transfer system (vacuum suitcase) from an isolated evaporation system.

Hiroshima university is in charge of developping the evaporation system.

KEK is in charge of developping the vacuum suitcase and the interface to the
ERL gun system.
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Heater Evaporation head
3 catho holders.

- 6 dispencer (Cs, K, spar
and one Sb box.
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Arrange for evaporation

> Cathode puck
temperature is controlled
by a heater attached fro
the backp-side.

> Evaporation film
thickness is measured by}
Quartz monitor. |
> The system is designed

symmteric so that
eveporation amounts are




Arrange for Transfer

> Cathode puck holder is
rotated to direction of the
transfer rod.

> Heater retreats to avoid
conflict.

> Thickness monitor and
evaporation head are not
moved.

> Puck is cathced by the
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R&D Schedule

*| Establish the CsK2Sb evaporation recipe (catch up
Cornell).

| Eveporation chamber development for cERL.

Prepartion for the surface observation at UVSOR.
Demonstration at CERL(KEK).

°| Surface observation (UVSOR).
Demonstration of high current operaiton at cERL.
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Surmmary

CsK2Sb cathode R&D has been started in Hiroshima U.

The experiment shows a good result, although the conditions
are not ideally good.

The performance is still a factor below that in Cornell. We need
improve our technology and condition.

Surface observation at UVSOR will give us rich informations
and helpful to achieve better performance.

The cathode will be ready at cERL in 2014.
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