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Microelectronics is driven by an almost insatiable ap-
petite for smaller and faster devices. In memory devices
based upon capacitive components, such as static and
dynamic random access memories, the static dielectric
constant ε0 of a material will ultimately decide the degree
of miniaturization. The dielectric constant of a material is
related to the polarizability α, in particular the dipole polar-
izability (an atomic property), which arises from structures
with a permanent electric dipole that can change orienta-
tion in an applied electric field. These two quantities are
linked through the Clausius-Mossotti relation. In metals
the charge is delocalized and ε0 << 1. In insulators the
charge is localized and ε0 

> 1; materials with a dielectric
constant greater than that of silicon nitride (ε0 > 7) are
classified as high dielectric constant materials. In general,
a value of ε0 above 1000 is related to either a ferroelectric
which exhibits a dipole moment in the absence of an ex-
ternal electric field, or a relaxor characterized by a ferro-
electric response under high electric fields at lower tem-
perature, but no macroscopic spontaneous polarization.
However, both classes of materials show a peak of ε0 as a
function of temperature, which is undesirable for many
applications. For instance, capacitors (with capacitance
C=ε0A/d; two plates of area A separated by a distance d)
need to have static values to operate properly under a vari-
ety of conditions; if ε0 has a strong temperature depen-
dence then the device will not be robust and may fail. Re-
cently, the perovskite-related body-centered cubic (BCC)

material CaCu
3
Ti

4
O

12 
(CCTO) revealed an extraordinarily high

dielectric constant at room temperature of ~105 [1,2], and
was found to be practically constant between 100 and 600
K. Both properties are very important for device implemen-
tation [3,4]. However, ε0 displays a 1000-fold reduction be-
low 100 K without any detectable change of the long-range
crystallographic structure when probed by high-resolution
x-ray [2] and neutron powder diffraction [1]. This is in marked
contrast to known ferroelectrics [5,6], which structurally
distort due to a soft-mode condensation. The mysterious
electronic
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X-RAY SCHEDULE - February 2002 

Sun Mon Tue Wed Thu Fri Sat 

             1 
 
00-2400 Ops. 

2 
 
00-2400 Ops. 

3 
 
00-2400 Ops. 

4 
 
00-1200 Ops. 
12-2400 Studies 

5 
 
00-2400 Studies 

6 
 
00-1200 Studies 
12-2400 Ops. 

7 
 
00-2400 Ops 

8 
 
00-2400 Ops. 

9 
 
00-2400 Ops. 

10 
 
00-2400 Ops. 

11 
 
00-1200 Ops. 
12-2400 Studies 

12 
 
00-0800 Studies 
08-2400 Maint. 

13 
 
00-2400 Maint. 

14 
 
00-1200 Studies 
12-2400 Ops. 

15 
 
00-2400 Ops. 

16 
 
00-2400 Ops. 

17 
 
00-2400 Ops. 

18 Holiday 
 
00-2400 Ops. 

19 
00-0800 
Template 
08-2400 Ops.  

20 
 
00-2400 Ops. 

21 
 
00-2400 Ops. 

22 
 
00-2400 Ops. 

23 
 
00-2400 Ops. 

24 
 
00-1200 Ops. 
12-2400 Studies 

25 
00-0600 Studies 
06-1200 Intlk. 
1200-2400 
Studies 

26 
 
00-1200 Studies 
12-2400 Ops. 

27 
 
00-2400 Ops. 
 

28 
 
00-2400 Ops. 
  

      

X-RAY SCHEDULE - April 2002 

Sun Mon Tue Wed Thu Fri Sat 

  

 

1 
 
00-1200 Ops. 
12-2400 Studies 

2  
 
00-2400 Studies 

3  
 
00-1200 Studies 
12-2400 Ops. 

4  
 
00-2400 Ops. 

5 
 
00-2400 Ops. 

6 
 
00-2400 Ops.  

7 
 
00-2400 Ops. 

8 
 
00-1200 Ops. 
12-2400 Studies 

9 
 
00-0800 Studies 
08-2400 Maint. 

10 
 
00-2400 Maint. 

11 
 
00-1200 Studies 
12-2400 Ops. 

12 
 
00-2400 Ops. 

13 
 
00-2400 Ops. 

14 
 
00-1200 Ops. 
12-2400 Studies 

15 
00-0600 Studies  
06-1200 Intlk.  
12-2400 Studies  

16 
 
00-1200 Studies 
12-2400 Ops. 

17 
 
00-2400 Ops. 

18 
 
00-2400 Ops.  

19 
 
00-2400 Ops. 

20 
 
00-2400 Ops. 

21 
 
00-2400 Ops. 
 

22 
  
00-2400 Ops. 
 

23 
00-0800 
Template 
08-2400 Ops. 

24 
 
00-2400 Ops. 

25 
 
00-2400 Ops. 

26 
 
00-2400 Ops. 

27 
 
00-2400 Ops. 

28 
 
00-2400 Ops.  

29 
 
00-1200 Ops. 
12-2400 Studies 

30 
 
00-2400 Studies 

            

X-RAY SCHEDULE - March 2002 

Sun Mon Tue Wed Thu Fri Sat 

             1 
 
00-2400 Ops. 

2 
 
00-2400 Ops.  

3 
 
00-2400 Ops. 

4 
 
00-1200 Ops. 
12-2400 Studies 

5 
 
00-2400 Studies 

6 
 
00-1200 Studies 
12-2400 Ops. 

7 
 
00-2400 Ops. 

8 
 
00-2400 Ops. 

9 
 
00-2400 Ops. 

10 
 
00-2400 Ops. 

11 
 
00-1200 Ops. 
12-2400 Studies 

12 
 
00-0800 Studies 
08-2400 Maint. 

13 
 
00-2400 Maint. 

14 
 
00-1200 Studies 
12-2400 Ops. 

15 
 
00-2400 Ops. 

16 
 
00-2400 Ops. 

17 
 
00-2400 Ops. 
 

18 
  
00-2400 Ops. 
 

19 
00-0800 
Template 
08-2400 Ops. 

20 
 
00-2400 Ops. 

21 
 
00-2400 Ops. 

22 
 
00-2400 Ops. 

23 
 
00-2400 Ops. 

24 
 
00-1200 Ops. 
12-2400 Studies 

25 
00-0600 Studies 
06-12 Intlk. 
12-2400 Studies 

26 
 
00-1200 Studies 
12-2400 Ops. 

27 
 
00-2400 Ops. 
 

28 
 
00-2400 Ops. 
  

29  
 
00-2400 Ops.  

30  
 
00-2400 Ops.  

31  
 
00-2400 Ops.  

                  

X-RAY SCHEDULE - January 2002 

Sun Mon Tue Wed Thu Fri Sat 

  

 

  1 Holiday 2 
 
00-2400 Cond.  

3 
 
00-2400 Cond. 

4 
 
00-2400 Cond. 

5 
 
00-2400 Cond. 

6 
 
00-2400 Cond. 

7 
 
00-2400 Cond. 

8 
 
00-2400 Cond. 

9 
 
00-2400 Cond. 

10 
 
00-2400 Cond. 

11 
 
00-2400 Cond. 

12 
00-2400 
Cond./Ops. 

13 
 
00-2400 
Cond./Ops. 

14 
 
00-2400 
Cond./Ops. 

15 
 
00-2400 
Cond./Ops.  

16 
 
00-2400 Ops. 

17 
 
00-2400 Ops. 

18 
 
00-2400 Ops 

19 
 
00-2400 Ops. 

20 
 
00-2400 Ops. 

21 Holiday 
 
00-2400 Ops. 

22 
00-0800 
Template 
08-2400 Ops. 

23 
 
00-2400 Ops. 

24 
 
00-2400 Ops. 

25 
 
00-2400 Ops. 

26 
 
00-2400 Ops. 

27 
 
00-1200 Ops. 
12-2400 Studies 

28  
00-0600 Studies 
06-1200 Intlk. 
12-2400 Studies 

29 
 
00-1200 Studies 
12-2400 Ops. 

30 
 
00-2400 Ops. 

31 
 
00-2400 Ops. 
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VUV SCHEDULE - February 2002 

Sun Mon Tue Wed Thu Fri Sat 

             1 
 
00-2400 Ops. 

2 
 
00-2400 Ops. 

3 
 
00-2400 Ops. 

4 
 
00-2400 Ops. 

5 
 
00-2400 Ops. 

6 
 
00-2400 Ops. 

7 
 
00-2400 Ops 

8 
 
00-2400 Ops. 

9 
 
00-2400 Ops. 

10 
 
00-2400 Ops. 

11 
 
00-2400 Ops. 

12 
 
00-0800 Ops.  
08-2400 Studies 

13 
 
00-2400 Maint. 

14 
 
00-2400 Maint. 

15 
 
00-1800 Ops.  
18-2400 Timing 

16 
 
00-2400 Ops. 

17 
 
00-2400 Ops. 

18 Holiday 
 
00-1800 Ops.  
18-2400 Timing 

19 
 
00-2400 Ops. 

20 
 
00-2400 Ops. 

21 
 
00-2400 Ops. 

22 
 
00-1800 Ops.  
18-2400 Studies 

23 
 
00-2400 Ops. 

24 
 
00-2400 Ops. 

25 
 
00-2400 Ops. 

26 
 
00-0800 Ops.  
08-2400 Studies 

27 
 
00-2400 Studies 

28 
 
00-2400 Ops. 

      

VUV SCHEDULE - April 2002 

Sun Mon Tue Wed Thu Fri Sat 

  

 

1 
 
00-2400 Ops. 

2  
 
00-2400 Ops. 

3  
 
00-2400 Ops. 

4  
 
00-2400 Ops. 

5 
 
00-1800 Ops.  
18-2400 Studies 

6 
 
00-2400 Ops.  

7 
 
00-2400 Ops. 

8 
 
00-2400 Ops. 

9 
 
00-0800 Ops.  
08-2400 Studies 

10 
 
00-2400 Maint. 

11 
 
00-2400 Maint. 

12 
 
00-1800 Ops.  
18-2400 Timing 

13 
 
00-2400 Ops. 

14 
 
00-2400 Ops. 

15 
 
00-1800 Ops.  
18-2400 Timing 

16 
 
00-2400 Ops. 

17 
 
00-2400 Ops. 

18 
 
00-2400 Ops.  

19 
 
00-2400 Ops. 

20 
 
00-2400 Ops. 

21 
 
00-2400 Ops. 

22 
  
00-2400 Ops. 

23 
 
00-0800 Ops.  
08-2400 Studies 

24 
 
00-2400 Ops. 

25 
 
00-2400 Ops. 

26 
 
00-2400 Ops. 

27 
 
00-2400 Ops. 

28 
 
00-2400 Ops.  

29 
 
00-2400 Ops. 

30 
 
00-2400 Studies 

            

VUV SCHEDULE - March 2002 

Sun Mon Tue Wed Thu Fri Sat 

             1 
 
00-2400 Ops. 

2 
 
00-2400 Ops.  

3 
 
00-2400 Ops. 

4 
 
00-2400 Ops. 

5 
 
00-2400 Ops. 

6 
 
00-2400 Ops. 

7 
 
00-2400 Ops. 

8 
 
00-1800 Ops.  
18-2400 Studies 

9 
 
00-2400 Ops. 

10 
 
00-2400 Ops. 

11 
 
00-2400 Ops. 

12 
 
00-0800 Ops.  
08-2400 Studies 

13 
 
00-2400 Maint. 

14 
 
00-2400 Maint. 

15 
 
00-1800 Ops.  
18-2400 Timing 

16 
 
00-2400 Ops. 

17 
 
00-2400 Ops. 

18 
 
00-1800 Ops.  
18-2400 Timing  

19 
 
00-2400 Ops. 

20 
 
00-2400 Ops. 

21 
 
00-2400 Ops. 

22 
 
00-1800 Ops.  
18-2400 Studies 

23 
 
00-2400 Ops. 

24 
 
00-2400 Ops. 

25 
 
00-2400 Ops. 

26 
 
00-0800 Ops.  
08-2400 Studies 

27 
 
00-2400 Studies  

28 
 
00-2400 Ops. 

29  
 
00-2400 Ops.  

30  
 
00-2400 Ops. 

31  
 
00-2400 Ops.  

                  

VUV SCHEDULE - January 2002 

Sun Mon Tue Wed Thu Fri Sat 

  

 

  1 Holiday 
 
00-2400 Maint. 

2 
 
00-2400 Cond.  

3 
 
00-2400 Cond. 

4 
 
00-2400 Cond. 
and/or Ops. 

5 
 
00-2400 Cond. 
and/or Ops. 

6 
 
00-2400 Cond. 
and/or Ops. 

7 
 
00-2400 Ops. 

8 
 
00-2400 Ops. 

9 
 
00-2400 Cond. 
and/or Ops. 

10 
 
00-2400 Cond. 
and/or Ops. 

11 
 
00-2400 Cond. 
and/or Ops. 

12 
 
00-2400 Ops. 

13 
 
00-2400 Ops. 

14 
 
00-2400 Ops. 

15 
 
00-0800 Ops.  
08-2400 Studies 

16 
 
00-2400 Studies 

17 
 
00-2400 Ops. 

18 
 
00-2400 Ops. 

19 
 
00-2400 Ops. 

20 
 
00-2400 Ops. 

21 Holiday 
 
00-2400 Ops. 

22 
 
00-2400 Ops. 

23 
 
00-2400 Ops. 

24 
 
00-2400 Ops. 

25 
 
00-1800 Ops.  
18-2400 Studies 

26 
 
00-2400 Ops. 

27 
 
00-2400 Ops. 

28  
 
00-2400 Ops. 

29 
 
00-0800 Ops.  
08-2400 Studies 

30 
 
00-2400 Studies 

31 
 
00-2400 Ops. 
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Focus On . . .
Electrical Design and

Mechanical Design

Slobodan Pjerov
Design/Drafting Group Mechanical Supervisor

The electrical and mechanical design groups provide
the crucial link between concept and hardware, giving
life and breath to the complex devices that make up the
National Synchrotron Light Source. Often working with a
minimal set of specifications, the members of the both
design groups, using state-of-the-art 2D and 3D CAD sys-
tems, and utilizing their collective years of experience in
accelerator component design and electrical design, cre-
ate outline, detail, and assembly drawings to provide a
complete and accurate technical description of all of the
components of the NSLS accelerator, as well as support
equipment, tools and infrastructure.

 The technical documentation provided by the de-
sign groups is the language in which technology is com-
municated, whether it is 2D and 3D renderings for pre-
sentations, layout and outline drawings for conceptual
studies or detail and assembly drawings for component
construction. As a whole, these documents communicate
fully the information required to translate the most eso-
teric and complicated scientific and engineering concepts,
calculations and data into the drawings, which are the
vocabulary of the machinist and technician. It is the mis-
sion of the design group to assure that this communica-
tion is accomplished fully, so that the best of ideas be-
come reality at the Light Source.

 To accomplish this mission, the electrical and me-
chanical design groups as a whole must have a working
knowledge of all the technical disciplines at play in the
Light Source, from relativistic particle physics to the elec-
tronics and mechanics of screw fasteners. The group
must also be abreast of all current capabilities for fabri-
cation and assembly processes, as well as suppliers of
materials and components.

 The design process is often a collaborative effort
between the design groups, scientists, engineers and
technicians, often requiring many iterations and tradeoff
studies to find the right balance of performance, reliabil-
ity, maintainability, cost and timing. Taking the concepts
provided by the scientists, working closely with the engi-
neers and technicians to iteratively analyze and design
the physical requirements of these designs, the design

groups ultimately provide the accurate technical docu-
mentation that governs the fabrication, assembly and in-
stallation of the devices so designed. Collectively, these
devices become the accelerators, detectors, beamlines
and supporting equipment, which comprise the world-
class research facility that is the NSLS.

 Vacuum Chamber

RF Cavity
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