
Lawrence Berkeley National Laboratory
Recent Work

Title
H- PRODUCTION FROM PARTIALLY CESIATED SUR-FACES IN THE PRESENCE OF A HYDROGEN 
PLASMA

Permalink
https://escholarship.org/uc/item/68q27900

Authors
Wada, M.
Pyle, R.V.
Stearns, J.W.

Publication Date
1983-11-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/68q27900
https://escholarship.org
http://www.cdlib.org/


LBL-16178 
c.:;;t.. 

mJ ~!:~~~~eOFB;;~~:~A Lab~{~~~!oY 
~I.r'" 

Accelerator & Fusion 
Research Division L: " j 

Doc,!" ·".re' : ~"I ... , •• .;:l b,', e,;-; 'ON 

Presented at the 30th National Symposium of the 
American Vacuum Society, Boston, MA, 
November 1-4, 1983 

H- PRODUCTION FROM PARTIALLY CESIATED SURFACES IN 
THE PRESENCE OF A HYDROGEN PLASMA 

M. Wada, R.V. Pyle, and J.W. Stearns 

November 1983 

TWO-WEEK LOAN Copy 

This is a Library Circulating Copy 

which may be borrowed for two weeks. 

For a personal retention copy, call 

Tech. Info. Division, Ext. 6782. 

Prepared for the U.S. Department of Energy under Contract DE-AC03-76SF00098 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain COlTect information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any walTanty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



" j 

\.; 

" ! 

\ 
-;.,J 

FTW M07 
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High H- yields from surfaces immersed in cesiated 

hydrogen pl asmas have been attri buted to the 1 i kely low work 

functi on of the parti ally cesi ated surface and studi es have, 

since, related the two. l ,2 

A large source employing a magnetic Ubucket U geometry with 

a large curved converter surface focused on a single slit ex­

tractor is presently being studied at LBL. 3 In order to un­

d.e r s tan d the r e 1 a ti 0 n s hip sam 0 n g the C s c 0 v era 9 e , the h i 9 h 

energy / (back-scattered) and low energy (desorbed) H- beams 

and the angular and energy distributions of the beams, we have 

constructed a small version of the LBL source in which the 

work function of the converter, which is immersed in the plas­

ma (n < 101l/cm3 ), can be measured by photo emission while 

the other parameters are varied. In addition, the converter 

can be rotated and the H- beam coll imated and analyzed to 

give a complete energy and angular spectrum. 

By means of a chopped variable wave-length light source and 

a phase-sensitive amplifier, the work function is measured by 

the photo-electron emission current from the target. (Fig. 1) 

The H ions from the negatively biased target are accelerated 

* Work supported by U.S. DOE, Contract No. DE-AC03-76SF00098. 
+Current address: Hitachi Corporation Ibaraki-ken, Japan. 
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in the plasma sheath. co11;mated at the chamber exit and 

analyzed in a magnetic analyzer. A sl i tted Faraday cup is 

located at the focus of the analyzer. The energy resolution 

is about 2~. In place of the target shown. a rotatable target 

can be inserted for angular measurements. The plasma density 

can be inferred from the saturated ion current on the target 

or from a separate probe nearby which also can be used to 

measure the electron temperature. 

Figure 2 shows intensity vs energy and angle for H from 

the converter surface near the work function minimum. On the 

O· line most of the ions occur near the 1001, bias point. in 

thi s case 

represents 

100 V. The higher 

backscattered H 

energy 

from 

part of 

H+ • 

spectrum 

and H+ 
3 

ions which have been accelerated across the plasma sheath. 

while the lowest energy portion must come from desorbtion of 

hydrogen from the surface. Although the low work function 

must play an important role in this enhanced yield. it is 

1 ike1y + that the Cs ions in the discharge also enhance the 

desorbti on of H-. A careful look at similar spectra also 

suggests the possibility of substantial yield from 

backscattered atoms of about 5-10 eV.4 

The picture changes considerably if we look at the H 

yi~ld at various angles from the target. When we consider the 

energy spectrum vs angle as the target is rotated away from the 

beam1ine. we see that most of the beam is in the higher energy 

(backscattered) component. An integration over all solid 

angles. which assumes symmetry about the surface normal. shows 
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most of the H- yield to be from backscattered 1/3 energy 

+ nuclei (i.e., H3 ). 
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Figure Captions 

1. Schematic of apparatus. Filaments, pumping and collima-

tion are not shown. Only a circular surface at the end of 

the target is exposed to the plasma. 

2. Relative H- intensity vs energy and rotation of target 

surface with respect to collimation. Work function near 

minimum • 

- 3 -



FTW M07 

_----J~"'__ __ 

--....",.) <--- -Xe Arc Lamp 
~ ---Light Chopper 

---- c:=:=~, - Interference Filter 

D 0 Chopped Beam 

'"":...7 Magnetic Momentum 
Analyzer 

C·up 

Chamber 

r-T""---,----To Phase Sensitive 
Detection Circuit 

XBL 829-11679 

Figure 1 

- 4 -

\ 
I 
Iij'-



." 
) 

FTW MOl 

I 

5 

c 4 
::::l 

I 

~'Hi}-tf}--tf.A-~N7Irnr"F- -I-+-Il~==-r---, 0 
~~~~~rlt~~-~175 
~~+nHH~hD~~~~1710 ~ 

---I-I--F-,---, 1 5 ~ 
~~-+~-HY~~rn~~r~/20 ~ 

f--J'---f----r--r----'F--H--H-.t-f--7'-!- --ff---=r1----t---1 25 .:f!? 
~~-~~~~~~~~~--130 ~ 

----t--------r---r---; 35 (tj 

--r---r---t 40 ~ 
~ 0--~--~~~-~~~~~~45 nO 

1 00 11 0 1 20 130 140 1 50 "'" 

Beam energy (0/0 bias) 

Figure 2 
XBl839-3233 

- 5 -



" 

I 

.. 

This report was done with support from the 
Department of Energy. Any conclusions or opinions 
expressed in this report represent solely those of the 
author(s) and not necessarily those of The Regents of 
the University of California, the Lawrence Berkeley 
Laboratory or the Department of Energy. 

Reference to a company or product name does 
not imply approval or recommendation of the 
product by the University of California or the U.S. 
Department of Energy to the exclusion of others that 
may be suitable. 



·f-

TECHNICAL INFORMATION DEPARTMENT 

LAWRENCE BERKELEY LABORATORY 

UNIVERSITY OF CALIFORNIA 

BERKELEY, CALIFORNIA 94720 

...... -




