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Visiting the Advanced Light Source

JSPS Postdoctoral researcher  James Sullivan (KEK « PF)

In March 2003, we had two weeks of beamtime at the
ALS in Berkeley. This was to utilise their two-bunch mode
while taking advantage of the high brightness and resolution
capabilities of beamline 10.0.1.

Taking an experiment to the USA is a daunting prospect,
although luckily we had the advantage of previous experience.
We were also helped by the staff at the ALS, who are used to
dealing with the many issues that crop up along the way. In fact,
both the general and academic staff at the ALS are extremely
professional and helpful, making any trip there much easier.

Upon arrival in San Francisco it is a short trip from the
airport to Berkeley using the Bay Area Rapid Transit (locally
known as BART).

journey itself, so arriving in Berkeley is a pleasant surprise. It is

There is nothing remarkable about the

a vibrant university town with a large variety of restaurants (with
many different styles, including Japanese) and shops. I think my
personal favourite is the bookshops there, where I spent several
hours in my time off. We have also tried many of the different
restaurants in our last two Vvisits.

The ALS is located at the top of a hill, above the University
of California, Berkeley and overlooking San Francisco Bay.
When the weather is clear there are spectacular views across to
the city and out to the Golden Gate Bridge. It usually takes a
couple of days before being able to appreciate this, as you need
to recover from the jet lag first! There is also a lot of parkland
surrounding the ALS and the Lawrence Berkeley National
Laboratories (LBL), with many birds and wildlife. While we
were there I saw deer on several occasions, inside the LBL

grounds. The ALS and the University have a series of free
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shuttle buses which make the trip up to the top of the hill a little
easier. The disadvantage is that they stop running between 8
p-m. and 6 a.m. and don’t operate on the weekends. This can be
a distinct problem during the long night shift. However, walking
up the hill is good exercise, so I guess there is a positive side. In
fact, during my stay I found myself walking up and down every
day of the beamtime, just to make a change from sitting at the
beamline.

The ALS has several apartments for users, although not
really enough for all the users that are present at any one time.
We had booked in advance, and so had rooms for our stay, but a
lot of people find it necessary to use alternative accommodations
when they go for their experiments. The apartments are well
equipped for a short or long stay, the only downside is that
they are at the bottom of the hill. One of my colleagues, James
Harries, brought his own bike, Obara-san usually took the
shuttle, I walked, and Azuma-san had a rental car. Thus we all
found our own solutions! Although, even with my resolution
to climb the hill every day, sometimes it was difficult to get up
enough motivation.

Our beamline scientist was Dr. John Bozek, who we knew
from our previous visit. He has been extremely helpful both
times we have visited, and it makes a huge difference to have
someone who wants to bend over backwards to help if there are
any problems. John even went so far as to write custom data
acquisition software for the experiment, as the existing software
was not suited for what we wanted to do. He is also assisted by
Bruce Rude, one of the general staff at the ALS. Either John or
Bruce were always available to answer questions or help with the
beamline. Both of them came to our aid outside of work hours,
Bruce once came to help us tune up the beamline at 10 p.m. and
John came in once on the weekend, on his wife’s birthday. I
don’t think he got into too much trouble, but it’s nice to know
how far the dedication of the support staff stretches.

BL 10.0.1 is a low energy beamline, built especially for
atomic and molecular physics applications. It is an undulator
beamline with a highest reported resolution of 60,000.
Combined with the low energy of the synchrotron (1.9 GeV) and

1000
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Figure 1

An example of the fitting process used to separate different final ion
states.

_46 -

the fact that the ALS is a third generation facility, this gives us
the opportunity to perform experiments that are very difficult,
or impossible, at the Photon Factory. We made use of the
two-bunch mode to make various new measurements of photon
interactions with helium. The main focus of our research to date
has been on the effects of a high electric field on the excitation
and autoionisation of helium doubly excited resonances.
As there is a significant gap between light pulses, different
decay products are able to be separated, such as photons and
metastable atoms which are detected on the same detector.
Perhaps the most successful part of our most recent beamtime
was the resolution of different angular momentum final ion states
after photoionisation of helium. This was achieved by fitting
the observed photon decay profile to the different final state
lifetimes (shown in figure 1). These ion states lie very close to
each other in energy and are impossible to resolve using their
energy separation. Thus this was the first time that the decay
into different angular momentum states has been observed in this
type of experiment. The high brightness and resolution of the
beamline was critical to the success of these experiments.

The excellent support staff do not limit their advice to
scientific matters. We were able to ask questions about general
life in Berkeley, especially useful as we were there for nearly
an entire month. We were able to get directions to the best
supermarkets and restaurants, as well as advice about tourist
attractions in the area. I even got advice on the best way to find
some hiking trails. There is a large nature reserve behind the
ALS, called Tilden Reserve, which I was interested in seeing
on one of the days the synchrotron was not operating. It is well
worth visiting, with a large variety of trails and it was good to
get away from the sight and sounds of the city to relax a little.
In fact, on the way to the reserve, there are fantastic views
overlooking the ALS and there is a sample in figure 2. In Tilden
Reserve, I was lucky enough to see several eagles and various
other wildlife. There was also a fantastic view to as far as Mt.
Shasta, which is one of the largest peaks in California and home

to several ski resorts. Next time I visit, I might try to go there

Figure 2
View over the ALS on the way to Tilden Reserve. San Francisco city is
in the background.



for some skiing!

As I previously mentioned, our experiment was reasonably
successful, and after it was finished came time to go home.
First, however, it was time to pack everything for the shipping
company. This was a job which had to be done on the weekend,
but it was no problem as we had access to the workshop and
the other areas we needed, as well as the use of all the tools we
needed. Due to the heightened security situation at the time (the
war in Iraq started while we were in the USA), the shipping out
had to be checked before it was allowed out of LBL. Thanks to
the help of the support staff (again) this was no problem.

Overall, our time in Berkeley was very pleasant, and
rewarding scientifically as well. I look forward to my next
opportunity to go to the ALS. Not just for the science, but also

to try some of the restaurants I missed on my previous visits!
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