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INTRODUCTION

>Suppression of second electron emission

® clearing electrode
® coating with low SEY material, amorphous carbon coating, etc.

® weak solenoid field (10-20 G) along the vacuum chamber to
keep e-cloud separated from beam path;

® SEY test and surface impedance measurement under low
temperature and high magnet field;

® grooves on the wall of vacuum chamber to enhance electron
loss near wall of the vacuum chamber

> SEY test is an important means of characterization.




TEST PRINCIPLE 1

® A secondary electron emission measurement
system with 50eV~5000eV low energy electron
gun has been designed and used to measure
the SEY of different materials.

© ¢=1-1,/1,

® Iy, is measured by applying a +150 V bias
voltage that recaptures all secondary electrons.
The total current /: is measured by applying -
40 V bias voltage that repels all low energy
secondary electrons. So the secondary
emission current is given by Isey = It = Ip.

Fig.1 The schematic diagram of
SEY test.
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TEST PRINCIPLE 2

I (P

The SEY is the ratio of the current of secondary
electrons, l¢gy, to the current of incident
electrons, I,. Sample-to-ground current I
measured at the sample and faraday cup-to-
ground current I are measured by Keithley
2400 Source Meter.
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Schematic diagram of
secondary electron test
equipment.



SECONDARY ELECTRON YIELD TEST EQUIPMENT WITH HIGH
PRECISION

® A secondary electron emission measurement system with 50e\VV~5000eV low
energy electron gun has been designed and used to measure the SEY of
different materials.

® The SEY of stainless steel and oxygen free copper (OFC) were obtained.
The maximum SEY of stainless steel and OFC are 1.78 and 1.943.

©® Compared with the results of other research institutions.

® The SEY test-stand is mainly composed of vacuum chamber, electron gun,
Turbo molecular pump, ion pump, sample holder, data collection system

V‘ and power system.
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SECONDARY ELECTRON YIELD TEST EQUIPMENT WITH HIGH
PRECISION

o B3B

o YEFAEGL-2022B (KIMBALL) EBSBLURERRBER, HFMALE 50eV~
5000eV, ARHVEEMNInA~100p A, FRETFEEE)Y20mn, RPIHZEIT1mm
~5mm, REEIFEEINI0°~10Comn?, BIERAEFPHIPLIEL . B
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SECONDARY ELECTRON YIELD TEST EQUIPMENT WITH HIGH
PRECISION
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o SRFAIS40C1 (PREVAC) BSHEXIHREREEHETRIE, BSRAUTFBITHLES
45° I8, T{EEpEN80mm, I, ZEFIR ﬂjb{ﬂﬁ%%ﬁuawﬁﬂj
NEISPH, OFEIJLURSRSEMMRN —RBIFHNTEE.




SECONDARY ELECTRON YIELD TEST EQUIPMENT WITH HIGH
PRECISION
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SECONDARY ELECTRON YIELD TEST EQUIPMENT WITH HIGH
PRECISION
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SECONDARY ELECTRON YIELD TEST EQUIPMENT WITH HIGH
PRECISION
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SEY TEST RESULTS

® A secondary electron emission measurement system with 50eV~5000eV low
energy electron gun has been designed and used to measure the SEY of
different materials.

© The SEY of stainless steel and oxygen free copper (OFC) were obtained. The
maximum SEY of stainless steel and OFC are 1.78 and 1.943.




SEY TEST RESULTS
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Measurement results of SEY on stainless steel and OFC, 1*1028 C-mm~
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COMPARED WITH THE RESULTS OF OTHER RESEARCH

INSTITUTIONS

A. Stanford Linear Accelerator Center

“ mechanically mirror-polished (0.25 mm diamond)
and degreased OFE copper

wethod [N

cIeaned for UHV operation and unbaked with a
(o131 [14{e]s T3 pressure of 1 nTorr

Test results B

EE (- R.E. Kirby, F.K. King, Nuclear Instruments and
Methods in Physics Research A 469 (2001) 1-12
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SEY TEST RESULTS

B. STFC

Method  EEMIUN

Lo e[ 13l Faraday cup, which is held at ground, is applied to

2 1*102C-mm32
Test 1.85~1.25,

results

105, 231605 (2014)

Test A negative bias voltage ( -18 V) with respect to the

the sample; Electrons dose per unit: 1*¥10°® C-mm-

Reza Val izadeh et al., APPLIED PHYSICS LETTERS
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SEY TEST RESULTS

—@— Cu as received
i T T T T T T 2.03e-6 C/mm2
C CERN Z Z Z Z Z | —8— 5.48e-6 C/mm2
¢ : : : : : | —*— 2.27e-5 C/mm2
18F : 571e-5 Cimm2
| —— 1.38&—4 C/mm2
m OFE copper ) &— 4. 48e-4 C/lmm2
2 18} | —w— 1.17e-3 C/mm2
- - | —B— 6.34e-3 C/mm2
m 6_If/(|f+|s) é b | —o— 167e-2 C/mm2
: . _ 2 14} = EH —&— 1.2e~1 C/mm2
Test bias voltage: +45, -18V 3 | o st 24 1t exposure
e . ® E . e
conditions L s
Test 1.8~1.05, when the electrons dose o |
results per unit is 5.48*10¢ C-mm?2, U &
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SEY TEST RESULTS

O S5 E=1"RR=VAREIRBLL, MIIRENBRES,
CRENRR[E SR INEIT;

Research Bais voltage | Bais voltage Electrons

institutions | of Faraday of sample | of OFC | dose/ C-mm~2
cup holder/V

+45 -18 1.75 5.48*%10°
+50 -18 1.96 5*108
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FUTURE PLANS

- Study of Wall impedance

®\Wall impedance is increased when operating temperature is 40-
60K

® Beam instability is caused by increase of wall impedance

® Coating silver/Cu film could be considered to decrease the wall
impedance.( coating super conductor film, is it possible?)

o SEY test at low temperature (4K~60K)
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