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Introduction to Synchrotron Radiation Center  

 

Synchrotron Radiation Center (SRC) is  a national facilit y funded by the National 

Science Foundation (NSF)* that produces bright infrared, ultraviolet light, and soft 

X-rays.  Such an intense light source makes it possible to reveal information about 

electrons at surfaces and in novel materials ñsuch as high temp erature 

superconductors and magnetic nanostructures.  It is also used to produce cutting -

edge advances in nanotechnology , to explore the interiors of cells, to calibrate data 

from space telescopesñsuch as the Hubble, and many other important applications.  

We continually strive to make it easy for new and longtime SRC Users to pursue 

research projects.  

 

Contacts:  

 

For information on planning an experiment at SRC, contact:  

 

Ralf Wehlitz:  (608) 877 -2164 

rwehlitz@src.wisc.edu  

 
Mark B issen: (608) 877-2146 

mbissen@src.wisc.edu 

 
SRC Address:  

 

Synchrotron Radiation Center  

University of Wisconsin -Madison  

3731 Schneider Drive  

Stoughton, WI 53589 -3097 

 

Phone: (608) 877-2000 

FAX: (608) 877-2001 

Web page:  http://www.src.wisc.edu  

 

 

 

 

 

 

 

 

 

 

*SRC is operated as a national research facility by the Graduate School of the 

Un iversity of Wisconsin -Madison. It is supported by the National Science 

Foundation under Award No. DMR -0537588. 

http://www.src.wisc.edu/
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Research at Synchrotron Radiation Center  

 

SRC is a national facility open to all qualified investigators.  It is operated by the 

University of Wisconsin -Madison with funding primarily from the National Science 

Foundation.  Additional funding is provided by the University of Wisconsin -Madison  

and the Wiscons in Alumni Research Foundation.  Time on the storage ring is made 

available free of charge to scientists who perform research intended to be published  

in the open literature.  

  

When submitting papers, please put the following statement in the 

Acknowledgement section: òThis work is based in part upon research conducted at 

the Synchrotron Radiation Center, University of Wisconsin -Madison, which is 

supported by the National Science Foundat ion under award no. DMR -0537588.ó 

 

Proprietary research is also possible,  with charges based on full cost recovery.  The 

research performed at SRC since 1968 has been extremely successful, by any 

standard. The major factors in the continuing  success of SRC are the creativity of 

the SRC Users and the properties of the Aladdin st orage ring beamlines that make 

it a nearly ideal source for infrared, vacuum ultraviolet (vuv ) and soft X -ray (sxr) 

research.  Some of these properties include:  

 

¶ Excellent electron beam stability as far as intensity, posit ion, and energy are 

concerned. 

¶ Compatibility  with the ultrahigh vacuum (uhv) r equirements of many 

experiments.  

¶ Ability to optimize t he electron beamsõ operating parameters.  

 

The SRC serves the scientific needs of a wide variety of disciplines. A partial list 

includes:  

 

¶ High resolution opti cal absorption spectroscopy of solids and gases  

¶ High resolution reflectance spectroscopy of solids  

¶ High resolution angle resolved photoelectron spectroscopy  

¶ Angle integrated photoelectron spectroscopy  

¶ Total and partial electron  and ion -yield X -ray absorpti on spectroscopy 

¶ X-ray Photo  Electron Emission Microscopy (X -PEEM)  

¶ Photoinduced luminescence in solids and gases  

¶ Fluorescence spectroscopy 

¶ Photoabsorption, dissociation, and ionization cross section measurements  

¶ Chemisorption and physisorption studies  

¶ Photon stimulated desorption  

¶ Photoelectron diffraction  

¶ Magnetic linear and circular dichroism  

¶ Calibration and standard source for VUV and SXR detectors  

¶ X-ray lithography  
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¶ Photon assisted processing  

¶ X-ray scattering  

¶ Infrared microscopy and spectroscopy  

 

Furtherm ore, the development of vuv and sxr optical instrumentation is an 

advanced field of applied research in its own right.  SRC is one of the leading 

facilities  in this area.  

 

For many years , research at SRC was performed on the Tantalus storage ring.  In 

1977, construction began on a 1 GeV storage ring, Aladdin.  Aladdin was designed 

with 36 photon beam ports and four lon g straight sections which are  used for 

insertion devices such as undulators and wigglers.  In November 1985, the new ring 

was placed in scheduled service for SRC Users.  At present, Aladdin is operated for 

SRC Users noon to 8:00 a.m.  the following day , Monday through Friday each week, 

with additional shifts available from 8:00 a.m. to noon and on weekends by request.  

 

The Aladdin ring is operat ed at an electron  energy of either 800 MeV  or 1 GeV.  

Nominal operating specifications are given in the table òStorage Ring Parametersó 

on page 13.  Recently a low emittance mode of operation (referred to as LF15) has 

been commissioned, which provides a n 800 MeV beam with horizontal size reduced 

relative to the Base Lattice by a factor of 2 to 4, depending on location in the ring.  

Lifetime and vertical beam sizes are comparable to Base Lattice.  LF15 is now the 

normal mode of operation for 800 MeV user beam.  Low emittance operation at 1 

GeV is under development, and is presently not available as user beam. Storage 

ring  operation at other energies between 108 MeV (the injection energy) and 1  GeV 

is available for special studies  and alignment . 

 

There are 24  operational beamlines at SRC  (12 bending magnets and 6  undulators) . 

The SRC beamlines cover the energy r ange from the far infrared to 3.5  keV with low 

flux above 1.0 keV . In the IR region, a single edge radiation port is used for two 

different application s.  The far -IR beamline covers the range from 200 ð 700 cm-1 

with 0.125 cm -1 resolution. Equipped with an ultrahigh vacuum sample chamber, 

its purpose is to facilitate the study  of surface adsorbates. The mid -IR (400 ð 8000 

cm-1) region is covered with an F TIR microscope capable of 2 micron spatial 

resolution. Two 4 meter normal incidence monochromators, one undulator source d, 

cover the energy range from 5.9  ð 40 eV with very high resolution. An undulator 

sourced plane grating monochromator (PGM) provides hi gh photon flux and 

resolution from 8 ð 245 eV. A branch line provides access for an additional 

experimental station. The high -energy resolution monochromator (HERMON) is a 

bending magnet beamline covering the energy range from 60 ð 1400 eV.   

 

Two beamline s are available  that utilize the U2 undulator  source; one, a Varied 

L ine Spacing Plane Grating M onochromator (VLS -PGM) and t he other a 

Wadsworth Monochromator.  The VLS -PGM uses U2 in both the conventional 

undulator mode and in a wiggler mode that extend s its range to 2  keV.  
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Five  beamlines on Aladdin are operated by t he Center for Nano Technology 

(CNTech). CN Tech is a complete nanotechnology and X -ray lithography technology 

facility. It includes all the equipment and techniques for making masks, exposing 

wafers and inspecting the results of the exposures.  

 

Three beamlines are operated by Participating Research Teams (PRTs) alone or in 

collaboration with SRC. The PRT beamlines are developed by experimentalists for 

specific applications for which the PRT has  the ri ght to use 75% of the beamtime.  

 

For a chart  showing the energy ranges covered by the various beamlines, see page  

15. 

 

SRC Users have full access to all University of Wisconsin -Madison facilities.  These 

include extensive engineering and shop facili ties at the Physical Sciences 

Laboratory (PSL), which is adjacent to SRC. In addition, purchasing and accounting 

services are made available to SRC Users through the PSL/SRC Shared 

Administration group . SRC also maintains a small equipment pool for general  use 

by the  SRC User community and SRC staff can assist SRC Users in emergency 

repairs.  

 

The SRC staff includes Administration, Shared Administration, Accelerator 

Development  and Technology, Accelerator Operations, Beamlines and 

Instrumentation , Education and Outreach,  Engineering, and Research Support 

groups. The members of the Accelerator Operations and Beamlines and 

Instrumentation groups are most likely to interact with the SRC Users on a day-to-

day basis.  Aside from routine operati on of the ring, the Accelerator Operations 

group is also responsible for special sc heduling needs. The Beamlines and 

Instrumentation group  develops and maintains the SRC -operated beamlines.  Each 

beamline is supervi sed by a specific member of this group  known as the beamline 

manager.   

 

Becoming a SRC User  
 

Established and potential  SRC Users submit proposals to obtain beamtime either 

on SRC-maintained lines or on PRT (Participating Research Team) lines.  SRC 

allocates 100% of the beamtime on SRC -operated lines  on the basis of  a peer-review 

process.  Each PRT has a guaranteed allocation of beamtime on its own line  of 75% 

(although in the first year the allocation is typica lly 100% ).  The remaining 25% 

PRT beamtime is allocated by SRC to other SRC Users. 

 

The allocation of beamt ime occurs through a process of proposal s and review s of the 

research programs of all SRC User groups.  Proposals are solicited from all the 

scientists on the SRC mailing list.  Scientists interested in using the SRC facilities 

may have their names added t o the mailing list by contacting the SRC  Admin  Office 

at (608) 877-2000. 
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Formal beamtime requests  are processed twice a year (February 1st and August 

1st). The duration of the proposal can be for one or two years.  They are reviewed by 

a small panel of ex perts, the Program Advisory Committee, which has no SRC staff 

or SRC Users as members.  The proposals are treated as confidential materials and 

receive two separate ratings.  First, proposals that are t echnically feasible are rated 

òacceptableó and those that are not t echnically feasible are rated ònot acceptableó 

and rejected.  Second, the acceptable proposals are rated on a scale of 1.0 to 4.0 with 

1.0 being the highest rating .  Based on these ratings, the schedule for the SRC 

beamlines is developed.  The  beamtime is generally granted in three -week blocks, 

called quanta.  The recommendations of the Program Advisory Committee can be 

appealed, and the Usersõ Advisory Committee is responsible for considering the 

appeals. 

 

The major criteria in rating the prop osals are scientific merit and the professional 

record of the investigator.  Prospective SRC Users should keep in mind that their 

experiments must be compatible with the SRC facilities and safety regulations.  

This applies, in particular, to vacuum compati bility, for which SRC imposes two 

requirements.  First, the investigator must demonstrate that the experimental 

system can achieve an acceptable vacuum (ultra high vacuum) under all 

circumstances at the equipment -to-beamline interface (except for the mid -IR 

beamline).  Second, diffusion pumps are strictly forbidden on any system due to 

vacuum contamination concerns.  

 

In some cases, a prospective SRC User may want to test an exciting new idea before 

formulating a complete proposal.  The easiest and fastest way to accomplish this is 

to use a proposal method called the Rapid Request Program .  This program is 

designed to help new SRC Users get started, and to respond to unusual needs for 

beamtime.  Requests may be submitted at any time, and review is comp leted within 

a couple of weeks.  The Director can facilitate the local contacts, suggesting the 

groups most able to collaborate in a particular situation.  Such collaborations have 

been very successful in the past and continue to introduce synchrotron radiation to 

many of the new SRC Users in this field. (Rapid response forms are available online 

at http://www.src.wisc.edu /users/Forms/rapid.htm)  

 

SRC Facilities  
 

The facilities of the SRC are shown in the figure on the following page .  In this 

schematic , the beamlines are numbered based on the bending m agnets.  They are 

numbered clockwise starting with the 108 MeV injection point on the middle left.  

The undulators in the Long Straight Sections (LSS) are numbered sequentially with 

U1 being  located just upstream of  the injection point.  Aladdin operates at both 800 

MeV and at 1.0 GeV in energy, depending on the schedule and the needs of SRC 

Users. 
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Schematic layout of the Synchrotron Radiation Center facility showing the beaml ines, 

monochromators, sample processing facilities  and the additional facilities in support of the Center 

for NanoTechnology.  


