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Topics

* Professor
* SLAC Linear Collider

– Positron task force 1991 - 1993
– Flat beams 1992 - 1993
– DR studies and sawtooth 1992 - 1995

• Beam loading and bunch compression
• Vacuum chamber upgrade

– Diagnostic pulse and DFS 1995 – 1996

* ATF Damping ring 1992
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Students at SLAC

* Bob always had a large
number of students and a
larger number of advisees

* Bob was a great professor
* Students were first priority
* He drove people very hard but

he was fair and very supportive

* Bob brought both a rigor and
an enthusiasm for the academic
side of Accelerator Physics
to SLAC – he was a great
experimentalist and a great teacher

* Students while at SLAC
– Chris Barnes
– Ian Blumenfeld
– Ben Cowan
– Robert Holtzapple
– Neil Kirby
– Chris McGuinness
– Caolionn O'Connell
– Boris Podobedov
– David Pritzkau
– Bruce Rohrbough
– Chris Sears
– Walt Zacherl
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1991 SLC Team

* Bob came to
SLAC in early
1991, in part,
to work on the
SLC which was
struggling with
luminosity

* He believed that
the SLC was a
prototype for the
next collider



SLC Task Force (1991 – 1998)

Bob was a cornerstone of the Steering
Committee from beginning to end
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SLC: The 1st Linear Collider

Built to study the Z0
and demonstrate
linear collider
feasibility

Energy = 92 GeV
Luminosity = 3e30

Had all the features
of a 2nd gen. LC
except both e+
and e- shared the
same linac

Much more than
a 10% prototype



SLC luminosity: Many Challenges

Lessons learned:
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PositronsPositron Task Force

When Bob started at SLAC and worked on the
positron system he was thrown into the deep end.
He brought mathematical rigor to our data
analysis procedures and guided us towards
proper error analysis in the results.



July 7th, 2009 Bob Siemann: SLAC Professor and SLC Physicist Page 9

SLC Positrons

* Much improvement
in transport systems

* Final scans of SDR
aperture in 1992



Flat Beams in the SLC

* Issues
– Damping rings
– Emittance preservation
– Spin control
– Diagnostics

* 1990 SLC White paper
– No luminosity improvement

expected from flat beams
– Do not pursue!

Bob strongly supported experimental study of flat beams
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Flat Beams in the SLC
e-

e+

IP
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SLC Damping Rings

* The SLC damping rings were critical for the collider
performance
– Errors were amplified by linac and made tuning FFS difficult

* Many challenges in the rings
– Space was tight – hard to install new diagnostics
– Magnets pushed to their limits
– High single bunch charge and injection/extraction meant single

bunch instabilities and beam loading issues turned into
downstream jitter

* Bob wanted to turn the rings into precision machines
* The damping rings were ideal for Bob and his students

because we could create every known instability plus
some new ones
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SLC Damping Ring RF Feedback & Transients

Bob was the driving
force behind the RF
studies which were
useful for SLC and
critical for PEP-II



SLC longitudinal Phase Space
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SLC Damping Ring
Instabilities

* In the early 1990’s, jitter
at the IP was tracked
back to a bursting
longitudinal instability in
the SLC damping rings
– Small changes in DR

phase and energy
caused large changes
at the IP

* A number of fixes were
developed including
complicated rf tricks
to ‘pin’ the instability
onset
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SLC Damping Ring Upgrade

* The bursting instability was identified in the early 1990’s
as the longitudinal microwave instability
– Shielding of the bellows in 1989 increased the threshold by 2 as

expected but was to 3x1010

– Measurements agreed fairly well with modeling which predicted a
further increase in threshold by smoothing the ring chamber

– Bob led the effort with Torsten Limberg
– Karl Bane provided

the theoretical calcs
– In 1994 when the

threshold was measured
to be 2x lower!

When an issue arose, Bob was
great at pulling the experts together,
listening to what they had to say and
then making a decision



Sawtooth Instability version 2.0



Bob Siemann

Bob loved experimental
physics and loved
designing experiments
to get at the physics.

He pushed us to think for
ourselves and provided
guidance by asking the right
questions.

We will all miss him greatly!

Bob was sometimes gruff,
sometimes measured and
sometimes excited, but he was
always a model of intellectual
integrity.


