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Abstract

The chemically etched copper surface has been developed to mitigate the electron-cloud effect in high-intensity
positron/proton storage rings. We report that the secondary electron yield (SEY) and the outgassing rate of chemically
etched copper. In addition, we coated this metal with Titanium Nitride (TiN). The SEY of the chemically etched copper
with TiN films is less than the other processed metals. In order to measure the surface resistivity, we plan to

manufacture a chemically etched pillbox cavity.
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Figure 1: Test samples of chemically etched
copper [a] and aluminum [b].
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Cu(Ra=23103.7) SEM Al(Ra=1.5t06.2) SEM
Figure 2: Microscopic image of chemically etched

copper [a] and aluminum [b].
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Figure 3: Microscopic image of TiN coated
sample .
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Flgure 4: MlCI‘OSCOplC image of graphite coated
sample.
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Figure 5: Schematic view of graphite coating
equipment.

Figure 6: Magnetron discharge during graphite

coating.
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Figure 7(a): SEY spectrum of chemical etched
aluminum.
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Figure 7(b): SEY spectrum of chemical etched
copper.
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Figure 7(c): SEY spectrum of chemical etched
copper coated with TiN.
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Figure 7(d): SEY spectrum of copper coated with
TiN.

35
- Nobake DLC
—— AfterBake
3L --| ——AfterBake Scrub 2h |
—— AfterBake_Scrub_7h
25 —— AfterBake_Scrub_24h
— AfterBake_Scrub_168h
- 2L .| —— AfterBake Scrub_216h
w T H
7]
15 L
1L
05 L

0 0 560 1 ObO 1 5i00 2000
Electron energy[eV]

Figure 7(e): SEY spectrum of copper coated with
DLC.
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Figure 8: Aluminum beam pipe with grooves and
schematic drawing of trajectory of secondary
electronstl.
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Figure 9: Outgassing rate of chemical etched

copper.
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