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The Cavity / Magnet assembly . . .
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We have shown experimentally that:

1) Dark currents are the source of our x ray and
background problems.
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« Fowler Nordheim emission is described by the
expression.
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where A, Bry, Bey, @€ constants, @is the work
function of the material, and the emitter areais A..

* Over anarrow range of accelerating fields this looks
like E".



2)
emission.

Dark currents come from Fowler Nordhaeim field
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3) The emitters seem to be small points which have
» Electricfields of 3-10 GV/m
We can measure it remotely from E".

100 T T T II'III

Exponent n
S

1 L M SRR a e | L PR R R R
1 10 100

Field at emitter, BFNE, GV/m
» Mechanical tension: 10,000 - 60,000, psi

* ahigh emitter density on irises.
* Oveal emission dominated by afew sources.




Pressure, nTorr

* Vacuum seems unrelated to dark currents.
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4) Magnetic fields perturb the dark currents
* Ring beams are seen, perhaps for the first time

in HEP.
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5) Emitters could be formed from copper spattered on
walls during breakdown
o Self perpetuating mechanism?

Thislookslike. . ..
Milk

... or solder splashes.
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6)

Breakdown isrelated to dark currents.
» Dark currents proportional to sparking rate
« Emitters snapping in 50,000 psi could cause
breakdown.
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Dose rate, mSv/hr

7)  All accelerating structures seem to have similar
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problems.
» SCRF seesthe same level of dark currents
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8) Weare sorting out | (B)dependence.
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The behavior of monitors over the life of the cavity,
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9)

Pul se length measurements

Measurements of dark current harmonics with fast pickup

Amplitude / fundamental, db
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What's next -
A) Short Term
1) TheLBNL cavity is here, holds vacuum and is
ready to install.
 [t'shard to instrument.

2) Wewill look at:
» Copper windows
* Bewindows
o Grids
e Buttons
 Instrumentation: APD's, Spectroscopy etc



B) Long Term

1) Therearelarge number of possible improvements to
test.

Vary cleaning and polishing methods

High pressure H,0 / Magnetorheological fluids

Surface treatments which alter electron emission

Discharge cleaning, Gas conditioning

In-situ coatings which change typography

L ow vapor pressure materials

High melting point materials

Insulators

Coatings that reduce adsorbed gases

Baking

2) Weneed to be more careful about surfaces.
 Electropolishing or equivalent

Round corners

Water Rinsing

Clean Rooms

Simple cavities, which are easy to work with.

3) Careful attention to
« Conditioning
* |nstrumentation



The best way to test surface treatmentsis with asimple
cavity which has good access.
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which could be run from the existing klystron.

Dark current diagnostics:
Transformaer, PMT, TLD

Be Window

RGA, Ti Ball, Pumps,
Glow Disch. cleaning probe,
Gasinjection, etc

Pumping

RF Cavity J

Valve

Coating Equipment

Vacuum/ RF window

rfin

SC Magnet

ot ST T T oo e o oo oo o T o oo o



Note that:

While almost every HEP dollar for the
next two generations is being
committed to the NLC, which will run
miles of copper at very high gradients,
no one in the HEP community is
presently looking at thisphysicsin a
systematic way.




