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 The spectrum of Cherenkov light in pure water is shown in Fig. 1.  This closely matches the 
response curve of bialkali photocathodes, which is also shown. Recent state-of-the-art bialkali 
cathode technology provides at least 20%-25% electron efficiency over the visible spectral 
range. Present state-of-the-art bialkali cathodes, developed by Photonis and Hamamatsu a few 
years ago (Mirzoyan et al. 2006), have reached peak levels in excess of 40% (Figs. 3, 4). A 
combination of recapturing transmitted photons, the optimization of the thickness and 
composition of the cathode efficiency during the production process, and the use of anti-
reflective layers under the cathode (Fig. 6) are responsible for these improvements.1, 2  
 Standard bialkalis fabricated in the Space Science Center (SSL) facilities have similar 
efficiency (20%) to those that have been traditionally produced.  These types of cathode have 
been made on substrates up to 4” in diameter (Fig. 7, 8). Increasing the size and efficency of 
bialkali photocathodes in the geometry desired for our project requires somewhat different 
implementation than used for the Hamamatsu and Photonis PMTs, as a large planar geometry 
is uniquely different from  `tulip’ shaped PMT enclosures. A program of optimization, and 
accommodation can be envisaged which addresses the needs of this program. Small standard 
size (25mm cathode) and 32.8mm MCP tubes can be employed to establish the correct 
cathode implementation techniques, and then large test articles can be made to investigate the 
scale-up issues such as cathode uniformity. 
 

     
Fig. 7. Large ultrahigh vacuum process tank Fig. 8. Large 7” fiber optic used for the 
capable of accommodating 10” photocathodes entrance window of a bialkali cathode tube. 
at SSL. 
 The choice of the correct input window is part of this process, where borosilicate glass is 
acceptable but not as good as fused silica for transmission concerns. Application of anti-
reflective coatings is extremely important (Fig. 6) to minimize losses over the wavelength 
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range of interest, and if used under the cathode must be applied before the cathode processing. 
In situ manipulation of the cathode material deposition follows fairly well defined rules, 
although optimization of the metals deposition can have substantial effect on the end result. 
Recapture of transmitted photons requires geometrical design considerations. In our case a flat  
geometry can be enhanced by the use of highly reflective coatings of electrode material on the 
top of the MCP, which is directly below the window/cathode. Lastly, attempts were made a 
number of years ago to deposit bialkali cathodes directly onto MCPs to provide an “opaque” 
cathode. Opaque cathodes generally have higher efficiencies than semitransparent cathodes 
because the absorption depth can be made far deeper than the photoelectron emission depth, 
though use of acute angle surfaces and/or rough surfaces. Normal MCPs are poor substrates as 
they contain many contaminants. However, the MCP substrates under consideration for this 
program are chemically inactive. Therefore tests of bialkali photocathodes directly deposited 
onto the MCP (glass/AAO) surface and down several pore diameters will be investigated. 
Once these techniques have been investigated in small format geometry, we can apply the 
results to larger areas and evaluate the efficiency, stability and uniformity of large area (8”) 
substrates and geometries.  
 

 

 
Figure 8: Schematic structure of a morphology-based photo-cathode; the glass substrate 
(quartz) is coated on one side with a transparent conductive oxide (TCO) which will 
ensure an equipotential surface. This surface is covered by pillars, each working as an 
individual NEA-cathode.  The structure will act like a photon trap reducing reflection 
losses and increasing the effective absorption thickness of the cathode. 
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In parallel to this established route we want to explore a novel photocathode concept based on 
a nano-structured morphology. This morphology will increase significantly the surface-to-
volume ratio, allows a wide range of band-structure engineering tools to optimize 
noise/efficiency for a given spectral range, reduce optical reflection losses, and to improve the 
lifetime of the cathode under relaxed vacuum conditions by reducing ion-etching effects. 
 
By changing the cathode from a flat film to a structured morphology such as pillars, the 
effective thickness of the cathode will be increased and the reflection losses minimized.3  One 
example for such new technologies is the so-called “moth-eye” technology developed for solar 
cells4 where the insects’ eyes are covered by nanostructured coatings.  This creates layers in 
which the refractive index gradually changes from one to the value of the insects’ optical 
nerve. The resulting effect is very little light is reflected out of the eye. This technology can be 
transferred to cathode technology. In our case the support structure forming the morphology of 
the cathode should be transparent and slightly p-doped to avoid charging effects.  Each pillar 
is coated with a nearly intrinsic optically dense semiconductor layer  50-100nm thick, which is 
terminated with 5-10nm of negative electron affinity (NEA) material.  The semiconductor 
structure of the pillar follows a PIN-diode structure, creating a strong radial electric field in the 
active area of the pillar resulting in effective electron emission.  For similar structures field 
strengths of about 4V/µm are reported.5  As shown in Figure 8, the light will penetrate the 
glass substrate from the backside, and hit one of the pillars. Either the photon will be absorbed 
in the active area and converted in a photoelectron or it penetrates the pillar and will be 
absorbed on the backside or on a neighboring pillar.  We want to emphasize that the photon 
will be mainly absorbed in active areas since the support structure is transparent.  A moderate 
field perpendicular to the cathode surface (along the pillar main axis) will extract the electrons 
from the cathode.  Preliminary simulations, shown in Figure 9 based on a not-yet-optimized 
geometry, show that the transient time of the electron through the cathode is insensitive to the 
emission angle of the electron.  Therefore the timing characteristics will be only slightly 
broadened (by less than 3.5ps for the given simulation). An interesting aspect of this geometry 
is that the active area of the cathode is not directly exposed to the positive ion bombardment 
from the MCP channels since the surface is parallel to the electric field lines.  Due to the 
electric field distribution most of the ions will hit the non-active top of the pillars resulting in 
no damage.  
  
To design the photocathode coating we will utilize knowledge from planar cathode design. 
The optical absorption layer, for example 300nm GaAs, is combined with a second strongly n-
doped thin semiconductor layer. This negative electron affinity (NEA) layer has a reduced 
work function in comparison to the bare absorption layer and, similar to a pn-transition of a 
diode, introduces an electric field perpendicular to the surface.6, 7  This field breaks the 
symmetry and creates a force on the thermalized electrons.  The carriers are pushed towards 
the surface, increasing the electron emission.6  Typically the NEA layer is formed from a Cs-O 
thin film of about 10nm-50nm. By changing the stoichiometry of Cs and O the defect 
concentration can be optimized to result in a strongly n-doped film.8  The optimization process 
requires an in-situ measurement of the cathode efficiency during the production process.9  The 
introduced electric field permits increasing the absorption layer thickness of the cathode. In 
addition,  the oxide layer is insensitive against oxidation.  Over a wide spectral range (250nm-
700nm) efficiencies of 20%-26% are reported for planar GaAs-CsO cathodes.10  The bandgap 
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of the intrinsic-absorption layer can be widely tuned from 0.4eV to nearly 2.2eV by changing 
the composition of GaAs to InxGa(1-x)As or AlxGa(1-x)As compositions. The layer can be built 
up either homogeneously or in a layered structure to allow optimization for multiple 
wavelengths. The noise behavior will depend mainly on the bandgap for intrinsic materials. A 
comparison with Si-PIN detector technology shows that a bandgap of about 1.2eV results in a 
negligible noise behavior at a temperature of about 0C. In the case of real materials it will 
mainly depend on defect densities and interface reconstruction effects, which yield to n-doping 
creating free electrons. This effect can be minimized by growing excellent film structures and 
by compensation doping, as it is done in PIN-diode and Si-drift detector technology. 
 
The development of the morphology-based NEA-cathode is based on extensive efforts using 
nano-technology to create cathodes for other applications like solar cells, and light emitting 
devices.  We propose to develop the structures on the basis of TiO2-nano rods.  TiO2 based 
materials provide a large variety of morphologies.  Various low and high temperature 
processes have been reported which results in well-defined morphologies on various 

substrates.11, 12  This material is compatible with atomic layer deposition (ALD) which permits 
growing a Cr-doped TiO2 top layer.13  The ability of coating complex morphologies 
homogeneously makes ALD an enabling technology.  The TiO2/Cr layer will be p-doped to  
provide the necessary optical transparence, conductivity to avoid charging effects, and the first 
layer of the PIN-structure.  Alternative p-doped layers may be AlGaAs doped with Si.  
Multiple variations exist for the growth of the optical absorption and the NEA layer.  
Following state of the art NEA-flat-cathodes designs, we will use GaAs and CsO layers.14 We 
will also explore alternatives such as Ge-based optical absorption layers with Si/Cs/O NEA 
layers.15, 16  For highly UV-sensitive cathodes we suggest an Au-CsO combination.17  All these 

 
Figure 9: Simulation of the electron path through pillars dependent on various emission 
angles; the geometry is not optimized.  The simulations show that the transient time is 
insensitive to the emission angle of the electron.  
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layer combinations will be compatible with ALD or similar deposition techniques.18-21  We 
want to emphasize that these activities will fully utilize the materials sciences competency of 
Argonne National Laboratory’s Center for Nano-scale Materials, Material Science Division 
and Electron Microscope Center, as well as the test facilities of the Advanced Photon Source 
and the computational facilities of the Mathematics and Computer Science Division. 
 

References: 
1 M. Kapusta, P. Lavoute, F. Lherbet, et al., 2007 IEEE Nuclear Science 

Symposium Conference Record, 73 (2007). 
2 R. Mirzoyan, M. Laatiaoui, and M. Teshima, Nuclear Instruments & Methods in 

Physics Research Section a-Accelerators Spectrometers Detectors and Associated 
Equipment 567, 230 (2006). 

3 W. F. Bogaerts and C. M. Lampert, Journal of Materials Science 18, 2847 (1983). 
4 G. V. Silke L. Diedenhofen, Rienk E. Algra, Alex Hartsuiker, Otto L. Muskens, 

George Immink, Erik P. A. M. Bakkers, Willem L. Vos, Jaime Gómez Rivas, 
Advanced Materials Volume 21, 973 (2009). 

5 J. J. Zou, Z. Yang, L. Qiao, et al., Optoelectronic Materials and Devices Ii 6782, 
R7822 (2007). 

6 L. N. Dinh, W. McLean, M. A. Schildbach, et al., Physical Review B 59, 15513 
(1999). 

7 L. N. Dinh, W. McLean, M. A. Schildbach, et al., Flat-Panel Displays and 
Sensors - Principles, Materials and Processes. Symposium (Materials Research 
Society Symposium Proceedings Vol.558)|Flat-Panel Displays and Sensors - 
Principles, Materials and Processes. Symposium (Materials Research Society 
Symposium Proceedings Vol.558), 533 (2000). 

8 J. S. Huang, Z. Xu, and Y. Yang, Advanced Functional Materials 17, 1966 
(2007). 

9 L. Liu, Y. J. Du, B. K. Chang, et al., Applied Optics 45, 6094 (2006). 
10 L. Liu and B. Chang, Advanced Materials and Devices for Sensing and Imaging II 

5633, 339 (2005). 
11 X. Chen and S. S. Mao, Chemical Reviews 107, 2891 (2007). 
12 X. B. Chen and S. S. Mao, Journal of Nanoscience and Nanotechnology 6, 906 

(2006). 
13 G. H. Takaoka, T. Nose, and M. Kawashita, Vacuum 83, 679 (2008). 
14 B. K. Chang, W. L. Liu, R. G. Fu, et al., Apoc 2001: Asia-Pacific Optical and 

Wireless Communications: Optoelectronics, Materials, and Devices for 
Communications 4580, 632 (2001). 

15 J. X. Wu, M. S. Ma, J. S. Zhu, et al., Applied Surface Science 173, 8 (2001). 
16 Goldstei.B and Martinel.Ru, Journal of Applied Physics 44, 4244 (1973). 
17 H. Jinsong, X. Zheng, and Y. Yang, Advanced Functional Materials, 1966 (2007). 
18 H. Kim, S. Sohn, D. Jung, et al., Organic Electronics 9, 1140 (2008). 
19 S. Won, S. Go, W. Lee, et al., Metals and Materials International 14, 759 (2008). 
20 H. Kim, H. B. R. Lee, and W. J. Maeng, Thin Solid Films 517, 2563 (2009). 
21 A. I. Persson, B. J. Ohlsson, S. Jeppesen, et al., Journal of Crystal Growth 272, 

167 (2004). 
  



15 Appendix D: Anodized Aluminum Oxide Plates

56



15 Appendix D: Anodized Aluminum Oxide Plates 
 
15.1. Introduction  

A microchannel plate (MCP) is a solid-state electron amplifier that contains an array of micropores 
(channels) typically imbedded in a lead silicate glass.  The surface is chemically treated to enhance 
secondary electron emission from the walls of the channels.[1] A typical commercially available 
MCP is built with a channel diameter between 6 and 25 microns, and a channel aspect ratio, i.e. the 
ratio of length to diameter, between 40 and 100 .  The smallest channel diameter of which we are 
aware in a commercial MCP has a channel diameter of 2.3 microns, as shown in Figure 1a.[2] 
 
The typical lead glass MCP is fabricated through a multi-step process starting with melting of new 
glass materials, fiber drawing , slicing, polishing, and chemical processing.[2]  It is elaborate and 
expensive, and does not seem suited to scaling up for large-area detection applications.  New 
approaches to MCP fabrication that bypass the limitations of glass technologies and enable 
scalable low-cost manufacturing of larger-area MCPs with high spatial/temporal resolution and 
improved lifetime are needed. 
 
Nanoporous anodic 
aluminum oxide (AAO) has 
been identified as a possible 
alternative for glass as the 
substrate for MCPs, due to 
its similar hexagonally close 
packed arrays of cylindrical 
and uniform pores that are 
perpendicular to the surface 
(Figure 1b).  The diameter 
of the pores in typical AAO 
fabrication can be controlled 
in the range from ~10 nm to ~ 250 nm, with corresponding pore-to-pore spacing from 30 to 600 nm. 
Contrary to glass MCPs, AAO can be prepared in a simple wet chemistry process, attracted further 
interest as a candidate for new MCP design and development. 
 
AAO has been used as a protective layer over aluminum surfaces in very large scale applications 
for corrosion prevention as well as metal finishing and decoration.  Due to the interest from the 
areas of nanoscience and technology, starting in 1990-s AAO has been recognized and widely used 
as templates for nanoscale material synthesis [3-9]  In addition, the control of AAO nanostructures 
has reached a new level recently.[10]  Synkera has been using AAO extensively as a 
nano/microfabrication platform for the development of a variety of products, from membranes for 
gas separation and nano/ultrafiltration to gas microsensors, BioMEMS and energy conversion 
materials [11] and has significant related experience. 
  
Although the promise of using AAO for MCP development was recognized in the late 1960-s [12] 
and further explored in the 1990-s [13], it has not been fully implemented for a number of reasons.  
First, the typical AAO pore diameter (10 to 250 nm) is too small for creating functional MCPs: (i) 

  
Figure 1a. 2.3 microns 
commercial MCP from 
Burle Electro-Optics. 

Figure 1b. SEM image of an AAO 
template with 80 nm pore diameter 
and 143 nm pore-to-pore distance 



in channels <0.5 µm, the space charge would be excessive for achieving the required gain and high 
local count rate, (ii) in small pores the electron path is too short to acquire the energy sufficient for 
secondary electron generation.  Second, even for 250 nm channels, the MCP would have to be thin 
for common aspect ratios and thus unable to withstand the required voltage and too fragile.  And 
finally, no reproducible and controllable processes for uniform modification of the resistance and 
secondary emission properties were available for high aspect ratio nanopores. 
 
15.2. Challenges in realizing large area low cost MCPs from AAO 
The general challenges in realizing large area MCPs for targeted large-area, low-cost detectors are: 

• Scaling  substrate to large sizes in a batch process to keep the cost down 
• Achieving a channel diameter in the range where adequate amplification occurs 
• Enabling processing temperatures up to 900°C if photocathodes are to be integrated 

directly onto the MCP surface  
Although several alternative technologies could be considered for this task (including 
capillary-based glass substrates, porous Si-based, microsphere, and fiber mat plates, etc), using 
intrinsic pores of AAO is highly attractive due to a number of inherent advantages, such as low 
cost, scalability, uniformity and thermal range.  However, for AAO to be the substrate of choice 
for functional large area ceramic MCPs, several specific challenges listed below have to be 
addressed with our approaches outlined in parentheses.  

• Developing AAO with a pore diameter ≥ 0.5 µm. (The largest pore diameter 
demonstrated in the open literature is 250 nm; Synkera has demonstrated feasibility 
of 0.4 - 0.6 µm channels in small prototypes.  New electrolytes and anodization 
methods need to be developed for achieving larger diameters). 

• Retaining a channel structure satisfactory for electron amplification and minimized 
spontaneous field emission. (Increasing pore size often leads to a heavily distorted 
and convoluted network of pores.  Surface patterning demonstrated by ANL, and 
stable anodization regimes under development at Synkera could be used to alleviate 
this issue).  

• Maximizing the open area ratio and achieving a funnel shape to maximize the 
efficiency of the first strike. (Controlled anodization and etching approaches). 

• Realizing required channel resistance and secondary emission coefficient.  (ALD 
was confirmed to be the method of choice, Section 14 appendix E). 

• Scaling the processes involved in large pore formation to the required size (8”x8”). 
(Scale-up of the AAO with large pores is far from trivial; issues of uniform current 
density distribution, heat dissipation and others will be addressed). 

• Achieving mechanical integrity in the scaled 8”x8” size for a given MCP thickness.  
(Will require proper support in the detector body; an Al rim and internal frame 
structure could be used).  

• Demonstrating targeted cost saving 

While there are significant challenges remaining in the development of AAO-based MCPs, if 
realized, it would represent a technical breakthrough and a significant market opportunity for a 
new generation of large-area ceramic MCPs at a cost below that of other methods. 

 

 



15.3. Current Status   

Conventional AAO has been prepared in sulfuric acid (10-30 nm pores), oxalic acid (40-100 nm 
pores), and phosphoric acid (larger than 100 nm pores).  These pore diameters are one to two 
orders of magnitude smaller than those of the current MCP.  In order not to deviate too much away 
from a region of the channel sizes that is known to be working very well in MCPs, we plan to bring 
the AAO pore size closer to the micron and sub-micron region.  The prior work related to 
overcoming the challenges in achieving required AAO channel dimensions, ordered structure and 
scale, is described in the following subsections. 
 
15.3.1. The bottom-up approach to achieve large Pore Sizes  
In order to prepare pores in the 100 to 500 nm 
region, we will take the hard anodization 
approach recently reported in the 
literature.[10] Although the method has been 
used in industry for surface coating, it is not 
common in the research community. The 
reason is that the pore structure is not 
well-ordered and is difficult to control. This 
method utilizes a DC anodization potential 
between 110 and 160 V. Temperature control 
during anodization is very important to avoid 
melt-down of the Al surface. Using this 
approach (hard anodization), ANL has shown 
a highly ordered pore array with a pore 
diameter of 240 nm and a pore distance of 350 
nm and have successfully prepared an 1” 
diameter AAO membrane (Figure 2). 
 
We plan to utilize our newly explored methods to design and develop new AAO based 
microchannel plates with larger (0.5-1 µm) pores. To address the challenge of the large pore size 
for the application of AAO for MCPs, Synkera has been developing new anodization electrolytes 
and anodization methods that allow significantly expanded boundaries of AAO pore dimensions.  
To date, Synkera has demonstrated feasibility of channels with diameter up to 0.5-0.6 µm and 
pore-to-pore distance as high as 1.2 µm (Figure 3a, left).  The surface of this AAO has a 
cone-shaped entrance, a ‛funnel’ , which when enhanced by chemical etching, can be exploited to 
create a surface that would increase the efficiency of the “first strike”.  AAO of this type 
withstands processing temperatures up to 1100°C without loss of integrity and is being used for the 
development of the preliminary prototypes of 25 mm MCPs. 
 
15.3.2. AAO Scale-Up 
In related prior work on AAO-based gas separation membranes, Synkera successfully scaled the 
processes and produced free-standing AAO membranes with active areas as large as 8” x 14”, on 
an Al rim (11”x18”) for mechanical support (Figure 3b).  We will use this relevant AAO scale-up 
approach and experience to scale the large-pore anodization processes to support the fabrication of 
scaled 8”x8” MCP substrates. 

   

 
Figure 2. AAO after second anodization at 140 
V with Al removed: photograph (left), AFM 
image of 5x5  µ2 scan (right), and pore size 
measurements (bottom). 



  
15.3.3. Pore Ordering 
To complement the bottom-up approach and to reach required pore ordering with a pore-to-pore 
distance in the 0.5-5 micron region, we propose to combine novel anodization processes that 
intrinsically support a large pore period, with patterning of the surface of Al to guide the pore 
initiation process.  Pore ordering in AAOs is desirable because device testing results may be 
readily compared with that from simulation.   
 
We have access to sophisticated facilities that allow exploration of pore ordering.  The 2-10 micron 
pore diameter is where the current MCP operates, and it will be useful to get into this region so that 
in-depth comparison between porous lead silicate and ALD coated AAO membranes can be done. 
The following techniques for surface patterning are available to us at the Argonne Center for 
Nanoscale Materials (CNM): 1) Focused ion beam (FIB), 2) Photolithography, 3) Laser writer, 4) 
Nanoimprint and indentation techniques.  These methods are briefly discussed here.  
1) The FIB is a patterning tool.  One can generate nearly any patterns in three-dimensions. A 
hexagonally closed packed (hcp) pattern has been generated over Al (Figures 4a and b) with use of 
FIB to drill holes on the surface.  These holes on the surface will then be used to develop pores 
through anodization with pore-to-pore distance at exactly 0.5 micron. The pattern is perfect but the 
main drawback is 
that FIB is a serial 
technique and it is 
expensive and time 
consuming for a 
large area.  
However, for a 
small area (cm2), 
this is a perfect tool 
for making a 
prototype for initial 
testing and proof of 
concept experiment.  
2) Photolithography. 
This is a very good 

 

THE LARGEST AAO MEMBRANE

Active AAO area 8”x14”,

Al support is 11”x18”

 
Figure 3a. Surface view of the AAO with 
pore diameter in the 0.4–0.6 µm range 
(Synkera). Note the funnels surrounding 
each pore opening (the circular areas 
covering most of the surface). 

Figure 3b.  The world largest AAO membrane (with 
conventional pores) supported on  an Al rim, 
produced at Synkera Technologies Inc. 

 
Figure 4a. hcp pattern fabricated at 
ANL/CNM over Al with use of FIB, 
10 µm scale bar. 

Figure 4b. Same hcp pattern over 
Al showing 500 nm pore distance, 
500 nm scale bar. 



tool for large areas. To prepare the desired pattern, one needs to first develop a photomask.  For 
large scale applications, once the desired pattern is set, this technique will be very useful.  
3) Laser writer. This is a fast prototyping tool. No photomask is needed. One can generate a set of 
patterns with variable parameters quickly. For our current exploratory research, the laser writer is a 
useful tool. 
4) Nanoindentation. We will first generate a set of patterns with use of a laser writer. After 
developing the pattern, the features can be coated with a layer of ultra-nano-crystalline diamond 
(UNCD) to prepare a hardened stamp.  The pattern can be repeated over a large area with such a 
stamp. Other bottom-up approaches, such as nanosphere imprint [14], could be also used for this 
purpose.  The textured surface will then be anodized in the conditions that match the pore period of 
the pattern to fabricate the desired pore structure. We have all these top-down fabrication processes   
available to us. In addition to the use of a single piece of equipment, new processes will be 
developed to utilize several techniques together in order to achieve the goal of making large area 
detectors.   
 
15.3.4. Pore shape design and development  
According to simulation, a funnel shaped pore opening is beneficial to enhance the initial 
photoconversion and secondary electron emission. Work along this direction has not been reported 
in the literature. The desired pore configuration for this proposed work is a funnel shaped opening 
followed with a narrow straight pore.  It should be noted that the pore opening in AAO has 
naturally conical shape, especially if pre-anodization step described above was used to 
pre-organize the pore lattice.  This shape could be further enhanced during the pore widening by 
chemical etching.  Thus, early in the project we will further explore this effect in order to form the 
desired surface topology.  Additional approaches to pore shaping can be explored as well, if 
needed.  
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Atomic layer deposition (ALD) is a thin 

film growth technique that is currently used for 

the mass production of semiconductor 

electronics[1].  ALD uses alternating, saturating 

reactions between gaseous precursor molecules 

and a substrate to deposit films in a layer-by-

layer fashion[2].  By repeating this reaction 

sequence in an ABAB… pattern, films of 

virtually any thickness (atomic monolayers to microns) can be deposited with atomic layer precision (Fig 

1). 

Atomic Layer Deposition for the Fabrication of Microchannel Plates 

In this portion of the project we will use atomic layer deposition (ALD) thin film techniques to 

modify anodic aluminum oxide (AAO) membrane templates to fabricate microchannel plate (MCP) 

detectors.  The ALD will be used to apply resistive coatings to the inner surfaces of the AAO membranes 

to allow the MCP pores to recharge following an amplification event.  In addition, we will use ALD to 

deposit a thin layer of material with high secondary electron coefficient (SEC) on the inner walls of the 

pores to improve the gain.  This layer may be applied uniformly throughout the AAO nanopores to 

produce a continuous dynode device as is utilized in conventional MCPs.  Alternatively, we will apply the 

high SEC layer at well-controlled depth locations along the AAO nanopores to produce a discrete dynode 

structure similar to the structure of photomultiplier tubes that may yield a narrower pulse width.  Finally, 

ALD will also be used to apply a photocathode layer on the input side of the MCP device. 

This alternating reaction strategy eliminates the “line of site” or “constant exposure” requirements 

that limit conventional thin film methods such as physical- or chemical-vapor deposition, and offers the 

unique capability to coat complex, 3-dimensional objects with precise, conformal layers.   These 

attributes make ALD an ideal method for applying precise, conformal coatings over porous or high-aspect 

ratio substrates including AAO membranes[3, 4]. 

Figure 1. Illustration of AB sequence for atomic layer 
deposition of one monolayer.  Notches in the starting 
substrate for reaction A represent discrete reactive sites.  
Exposing this surface to reactant A results in the self-limiting 
chemisorption of a monolayer of A species. The resulting 
surface becomes the starting substrate for reaction B. 
Subsequent exposure to molecule B covers the surface with a 
monolayer of B species. Consequently, one AB cycle 
deposits one monolayer of compound AB and regenerates the 
initial surface. 



As an example of the ALD process, consider the following binary reaction sequence for Al2O3 in 

which the surface species are designated by asterisks[5]: 

A) OH* + Al(CH3)3 →  O-Al(CH3)2* + CH4     

B) O-Al-CH3* + H2O → O-Al-OH*+ CH4      

In reaction A, the substrate surface is initially covered with hydroxyl (OH) groups.  The hydroxyl groups 

react with trimethyl aluminum vapor (Al(CH3)3, TMA) to deposit a monolayer of aluminum-methyl 

groups and give off methane (CH4) as a byproduct.  Because TMA is inert to the methyl-terminated 

surface, further exposure to TMA yields no 

additional growth beyond one monolayer.  In 

reaction B, this new surface is exposed to water 

vapor regenerating the initial hydroxyl-

terminated surface and again releasing methane.  

The net effect of one AB cycle is to deposit one 

monolayer of Al2O3 on the surface.  Despite the 

atom-by-atom growth approach, thick films can 

be applied efficiently on planar surfaces since the 

individual AB cycles can be performed in less than 1 second.  For nanoporous surfaces, the AB cycle time 

is increased to allow the gaseous precursors to diffuse into the nanopores[3]. 

 A broad range of materials can be deposited by ALD including most metal oxides, as well as 

metal nitrides, phosphides and selenides, and many elemental materials (Fig. 2).  This flexibility makes 

ALD a very attractive since a rich variety of transparent conducing materials can be prepared using the 

same equipment.  It is also straightforward to make multilayered films, as well as doped, blended, and 

graded materials. 

 

 
 

Figure 2: Materials that can be prepared using ALD. 



 As shown in Figure 2, ALD can be used to prepare 

thin film coatings of a broad range of materials.  

Additionally, by depositing alternating layers of two or more 

different materials, the resulting physical, chemical, and 

electronic properties of the compound material can be tuned 

between those of the components.  In particular, ALD can be 

used to prepare thin film coatings with controlled resistance 

by blending together materials with high and low resistance 

such as Al2O3 and ZnO.  Al2O3 ALD is accomplished using 

alternating exposures to TMA and H2O while ZnO uses 

alternating exposures to diethyl zinc (DEZ) and H2O.  By controlling the relative number of TMA/H2O 

and DEZ/H2O cycles,  AlZnxOy alloy films can be deposited with precise control over both composition 

and thickness and the resistivity can be adjusted over a very wide range from 10-3 to 1016 Ohm cm (Figure 

3)[6, 7].  By depositing conformal layers of these AlZnxOy alloy films inside of the AAO nanopores, the 

resistance across the MCP can be controlled. 

ALD of Controlled-Resistance Layers 

Figure 4 shows an example of where we have used ALD of Al2O3 to tune the pore diameter of 

AAO membranes.  In this applications, the AAO membranes are to be used as  nanoporous catalytic 

membranes for the selective oxidation of hydrocarbons[8, 9].  AAO membranes having an initial pore 

ALD in AAO 

Figure 4: Plan view SEM images of AAO membrane before (a) and after (b) 15 nm ALD Al2O3 
coating. (c) Cross-sectional SEM image after coating recorded from middle of membrane.  
Conformal Al2O3 coating extends to middle of AAO. 

a b c 

500 nm 200 nm 200 nm 

 Figure 3: Resistivity of ZnO/Al2O3 
alloy films prepared on glass surfaces 
determined using four-point probe 
and mercury probe measurements. 



diameter d=40 nm and pore length L=70 micron were coated by 15 nm ALD Al2O3 to achieve a final pore 

diameter of d=10 nm.  By tuning the AAO pore diameter, we can control the contact time between the 

reactants and the catalyst.  An additional function of the Al2O3 coating is to cover up the aluminum 

oxalate and other impurities in the AAO that are introduced during the anodization step.  These impurities 

may cause a different initial reactivity of the AAO surface towards the Al2O3 ALD precursors.  Plan view 

and cross sectional SEM images (Fig. 4) demonstrate that the very high aspect ratio (L/d~104) pores are 

conformally coated using ALD.  We have used similar techniques to apply conformal coatings of 

transparent conducting oxide layers such as aluminum-doped zinc oxide and tin-doeped indicum oxide 

inside of AAO membranes to fabricate high surface area electrodes for dye-sensitized solar cells[10, 11]. 

 Recently we have developed an ALD method 

for depositing materials at specific depth locations 

within nanoporous templates such as AAO 

membranes[12].  We will use this method to fabricate a 

discrete dynode structure inside of the AAO.  This 

method uses the passivating effect of one ALD 

precursor to prevent the chemisorption of a second 

precursor applied in a subsequent exposure.  For 

instance, after a hydroxylated surface has been exposed 

to trimethyl aluminum (TMA), this surface will be 

unreactive towards the chemisorption of diethyl zinc 

(DEZ).  Infiltration of nanoporous materials occurs via 

Knudsen diffusion so that the reactive sites tend to fill in order starting from the pore entrance[3].  

Consequently, the pore entrance can first be reacted using a sub-saturating TMA exposure.  During the 

subsequent DEZ exposure, the DEZ will only adsorb on the interior pore surfaces further down from 

where the TMA was applied.  The TMA and DEZ exposures can be followed by a saturating H2O 

ALD Stripe Coating 

Figure 5:  (a) Zn elemental distibution in 
cross-sectional specimens of AAO 
membranes determined using EDAX versus 
the TMA exposure time.  Increasing TMA 
exposure time shifts ZnO stripe to greater 
depth. 



exposure to form the corresponding metal oxides and repopulate the surfaces with hydroxyl groups.  By 

repeating this TMA/DEZ/H2O sequence, a ZnO “stripe” is formed in which the depth location and width 

are controlled by the durations of the TMA and DEZ exposures, respectively.  This effect is illustrated in 

Figure 5.  In addition to ZnO, we have demonstrated this stripe coating capability for a range of other 

ALD materials including MgO and TiO2 and we also have deposited multiple stripes within AAO pores.  

By applying these methods to materials with high secondary electron coefficients, we intend to fabricate 

discrete dynode structures within the AAO pores. 

 

Past Experience and Expertise:  Elam and Pellin have pioneered the use of ALD technology to modify 

AAO templates for applications in catalysis and photovoltaics.  Together with Libera, they have 

developed ALD stripe coating methods. 

 

Facilities: Argonne has three ALD coating systems located in 

two well-equipped laboratories (Figure 6).  These novel 

viscous flow atomic layer deposition (ALD) reactors are 

capable of depositing films of any thickness with atomic 

layer precision.  These reactors utilizes a hot-wall tube 

furnace design to accommodate a variety of substrates 

including porous membranes, aerogels, and powders and are 

equipped with ten separate chemical precursor introduction channels enabling the fabrication of a host of 

single component and composite films.  The Argonne ALD reactors are equipped with an in-situ quartz 

crystal microbalance configured for high temperature operation in an ALD environment allowing real 

time film growth measurements with sub-monolayer precision, and also a mass spectrometer for in-situ 

monitoring.  We are in the currently building  a fourth ALD coating system for plasma enhanced atomic 

layer deposition that will be operational when this project commences and available for completing the 

Figure 6: ALD coating system at 
Argonne 



project tasks.  In addition, we have nearly completed a scaled-up ALD coating system capable of coating 

100g of high surface area powders for catalysis. 

At Argonne we have a host of analytical tools suitable for analyzing the thin film coatings in this project.  

These tools include a variable angle spectroscopic ellipsometer (J. A. Woolam M2000V), stylus profiler 

(Ambios XP1), Raman microprobe spectrometer (Renishaw RM2000), UV-Vis spectrophotometer with 

diffuse reflection/absorption capabilities (Cary 5000), x-ray fluorescence spectrometer (Oxford ED2000), 

x-ray photoelectron spectrometer (Perkin-Elmer), powder x-ray diffractometer (Rigaku Miniflex), and 

BET surface area measurement systems.  We also have access to world-class scanning- and transmission-

electron microscopy analysis at the Argonne Electron Microscopy Center, including a well-equipped 

specimen preparation laboratory, and a dual-beam FIB system.  We also have a complete chemical 

preparation laboratory. 
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Energy Systems Division   phone:  630-252-3520 
Argonne National Laboratory    fax:       630-252-0868 
Argonne, IL  60439                                                                               email: jelam@anl.gov 
 
 
 
Education: 
The University of Chicago:   Ph.D. in Physical Chemistry, 1995  
Cornell University:   B.A. in Chemistry, Summa cum Laude, 1988 
 
Professional Employment: 
2000-2002 Senior Research Associate, University of Colorado 
2002-2005  Visiting Scientist, Argonne National Laboratory 
2005-2009  Chemist, Argonne National Laboratory 
 
Selected Recent Publications : 

1. J. W. Elam, G. Xiong, C. Y. Han, H. Hau Wang, J. P. Birrell,U. Welp, J. N. Hryn, M. J. Pellin, T. F. 
Baumann, J. F. Poco, and J. H. Satcher, Jr, “Atomic Layer Deposition for the Conformal Coating of 
Nanoporous Materials”, Journal of Nanomaterials, 2006, 1–5, (2006).  

2. T. W. Hamann, A. B. F. Martinson, J. W. Elam, M. J. Pellin, and J. T. Hupp, “Atomic Layer Deposition of 
TiO2 on Aerogel Templates: New Photoanodes for Dye-Sensitized Solar Cells”, J. Phys. Chem. C, 112 
(27), 10303–10307, (2008). 

3. T. W. Hamann, A. B. F. Martinson, J. W. Elam, M. J. Pellin, and J. T. Hupp, “Aerogel Templated ZnO 
Dye-Sensitized Solar Cells”, Advanced Materials, in Press, (2007). 

4. A. B. F. Martinson, J. W. Elam, J. T. Hupp, and M. J. Pellin, “ZnO Nanotube Based Dye-Sensitized Solar 
Cells”, Nano Letters, 7 (8) 2183-2187, (2007).  

5. J. W. Elam, D. A. Baker, A. B. F. Martinson, M.  J. Pellin, and J. T. Hupp, “Atomic Layer Deposition of 
Indium Tin Oxide Films Using Nonhalogenated Precursors”, J. Phys. Chem. C, 112, 1938-1945, (2007).  

6. S. O. Kucheyeva, J. Biener, Y. M. Wang, T. F. Baumann, K. J. Wu, T. van Buuren, A. V. Hamza, and J. H. 
Satcher, Jr., J. W. Elam and M. J. Pellin, “Atomic Layer Deposition of ZnO on Ultralow-Density 
Nanoporous Silica Aerogel Monoliths”, Appl. Phys. Lett., 86, 083108 (2005). 

7. J. W. Elam, D. A. Baker, A. J.  Hryn, A. B. F. Martinson, M. J. Pellin, and J. T. Hupp, “Atomic Layer 
Deposition of Tin Oxide Films Using Tetrakis(dimethylamino) Tin”, J. Vac. Sci. Tech. A., 26 (2) 244-
252, (2008). 

8. J. W. Elam, J. A. Libera, P. C. Stair, and M. J. Pellin, “Spatially Controlled Atomic Layer Deposition in 
Porous Materials”, Appl. Phys. Lett., 91 243105-1 – 243105-3, (2007).  

9. J. W. Elam, A. B. F. Martinson, M. J. Pellin, and J. T. Hupp, “Atomic Layer Deposition of In2O3 Using 
Cyclopentadienyl Indium: A New Synthetic Route to Transparent Conducting Oxide Films”, Chemistry 
of Materials, 18, 3571-3578, (2006). 

10.   J. W. Elam, M. D. Groner and S. M. George, "Viscous Flow Reactor with Quartz Crystal Microbalance 
for Thin Film Growth by Atomic Layer Deposition ", Rev. Sci. Instr., 73, 2981-2987 (2002). 
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   Enrico Fermi Institute               Phone: (773)702-7479   
   5640 S. Ellis Ave                      FAX:   (773)834-5959   
     Chicago, IL 60637                    frisch@hep.uchicago.edu 

 
 

Education and Training: 
B.A. (Physics), 1966, Harvard University 
Ph.D. (Physics), 1971, Univ. of California, Berkeley 
 
 
Research and Professional Experience: 
1984-present:  Professor of Physics, University of Chicago 
1977-84:  Associate Professor of Physics, University of Chicago 
1973-77:  Assistant Professor of Physics, University of Chicago 
1971-73:  Instructor of Physics, University of Chicago 
 
Selected Publications: 
1. A limit on the Branching Ratio of the Flavor-Changing Top Quark Decay t->Zc , with  Alexander 

Paramonov and the CDF  Run II Collaboration (A. Abulencia et al.).  To be submitted to Phys. Rev. D., Spring 
2009.  

2. Large area, pico-second resolution, time of flight detectors, United States Patent 20070187596; (with Harold 
Sanders, Fukun Tang, and Timothy Credo). 

3. New Developments in Fast-Sampling Analog Readout of MCP-Based Large-Area Picosecond Time-of-
Flight Detectors, (with Fukun Tang et al.); Proceedings of IEEE 08, October 2008, Dresden Germany. 

4. Transmission-Line Readout with Good Time and Space Resolutions for a Planicon MCP-PMT, with 
Fukun Tang et al.; Poster presented at the Topical Workshop on Electronics for Particle Physics (TWEPP), 
Prague, Czech Republic, Sept. 6, 2007. 

5. The Timing System for the CDF Electromagnetic Calorimeters; with M. Goncharov, D. Toback, et al.; 
Nucl. Instrum. Meth. A 565:538-542, 2006. 

6. MCP-PMT Anode Development of Psec-Resolution Time-of-flight Detectors, with Timothy Credo et al.; 
IEEE 2006 Nuclear Science Symposium, San Diego, May 2006. 

7. A 96-channel FPGA-based Time-to-Digital Converter, with M. Bogdan et al.; Nucl. Instrum. Meth. A 554, 
444 (2005). 

8. Virtual Prototype Method Used in Design of Electronic Circuitry for CDF; with W. Ashmanskas et al.; 
Nucl. Instrum. Meth. A 518, 491 (2004). 

9. Picosecond Time-of-Flight Measurement for Colliders Using Cherenkov Light; with T. Credo, H. Sanders, 
R. Schroll, and F. Tang; proceedings of the IEEE, Rome, Italy, Oct. 2004; Nuclear Science Symposium 
Conference Record, 2004 IEEE, Volume; 1 Date:  16-22 Oct. 2004. 

10. Evidence for Top Quark Production in pbar-p Collisions at root-s=1.8 TeV; The CDF Collaboration (with 
J. Romano, F. Abe et al.), Phys. Rev. Lett. 73, 225 (1994). 

 
Synergistic Activities: 
SLAC Experimental Program Advisory Committee, 1987-89 1989 HEPAP Subpanel:  ``HEP and SSC 
Over the Next Decade''  
Chair, Nominating Committee, Division of Particles and Fields, APS, 1992  
Fermilab Program Advisory Committee, 1990-94  
Panofsky Prize Committee, American Physical Society, 1994-95  
Divisional Councilor, Division of Particles and Fields, APS, 1/95-12/98  
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Committee on the International Freedom of Scientists, 1996-1998  
Vice-Chair, Board of the Bulletin of the Atomic Scientists, 2003- 2005  
Tanaka Prize Committee, American Physical Society, 2005  
Board of the Bulletin of the Atomic Scientists, 2002- present  
Spokesperson of the Committee of the Council of the University Senate (elected) 2004-2005  
Organizing Committee: Aspen Winter Conference, ``New Physics at the Electroweak Scale and New 
Signals at Hadron Colliders'', Jan. 8-13, 2007 
Organizing Committee: Pico-Sec Timing Hardware Workshop; Chicago, IL, USA; 18 Nov., 2005 
Organizing Committee: Pico-Sec Simulation Workshop; Chicago, IL, USA; 12 December, 2006  
Organizing Committee: Workshop on Timing Detectors, March 8-9, 2007, Saclay,  France 
Organizing Committee: XXXXIIIth Rencontres de Moriond --Electroweak Interactions and Unified 
Theories, March 1-8, 2008, La Thuile, Italy  
Organizing Committee: Workshop on Psec Timing, Chicago, IL, USA; March 17-18, 2008  
Organizing Committee: Workshop on Picosecond Timing, Lyon, France; Oct. 15-16, 2008  
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Education: 
 

Year Degree  Institution and Location       Field of Study 
2003  HDR        Universite Pierre et Marie Curie, France      Instrumentation 
1974 3d Cycle Doctorate   Universite Pierre et Marie Curie, France      Electronics 
1972 M.S.        Universite Pierre et Marie Curie, France      Electronics 

 
Recent Positions: 
 

1. 2008-present:  Pico-second Timing using Micro-Channel Plate detectors and associated electronics in 
deep-submicron CMOS technology.  (University of Chicago) 

2. 2003-2007: Silicon detector electronics R&D for the future International Linear Collider (Paris, France). 
3. 1997-2002: Charge Coupled Devices readout in the mainframe of the SNAP project (LBNL Berkeley, 

USA) 
4. 1993-1997: Timing electronics for the DIRC detector at Babar (Stanford, USA)  

 
Awards, Memberships, and Professional Service: 

 
Member of several design review committees for the DIRC Detector at Babar. 
Reviewer for Nuclear Instruments and Methods 
 

Selected Publications: 
 

1. Signal Processing for Pico-second Resolution Timing Measurements.  Submitted to Nuclear  
Instruments and  Methods. March 2009. 

2. A 130nm CMOS Evaluation Digitizer Chip for Silicon Strips readout at the ILC. Topical Workshop 
on    Electronics for Particle Physics  Workshop,  Sept. 3d-7th  2007 Prague, Czech  Republik, Sept 3-7 
2007,   IEEE Nuclear Science Symposium, October 28th-Nov 4d 2007, Honolulu, Hawai, USA. 

3. A 16-channel Silicon Strips treadout Chip in 180nm CMOS Technology, Proceedings of the ALCPG 
ILC Physics and detector Workshop, August 14th-27th 2005 Snowmass CO, USA 

4. The BaBar DIRC Electronics Front-end Chain,. 4th LEB Workshop on Electronics for the LHC Collider.         
Roma, 1999, pp 389-400- Nuclear Instruments and Methods A433, 1999,  pp 450-455. 

5. A 16-channel digital TDC Chip,  Nuclear Instruments and Methods A433, 1999,  pp 432-437 
6. High Resolution Time to Digital Converters, Nuclear Instruments and Methods A315, 1992,  pp 411-414 
7. A Gate Array as a Fast Single Chip Time Encoder,  DELPHI-Note 84-68. CERN, Geneva. Oct 1984 
 
Other Significant Publications as a Member of Collaborations 
1. Silicon for a Linear Collider R&D: Design, Present status and perspectives. Nuclear Instruments and 

Methods A579, 2007,  pp 750-753 
2. The DELPHI Outer Detector, Wire Chamber Conference, Vienna Austria, Feb 1989.  Nuclear Inst. And 

Methods  A283 1989,  pp 502-508. 
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Mathematics & Computer Science Division   phone:  630-252-5049 
Argonne National Laboratory    fax:       630-252-3250 
Argonne, IL  60439                                                                               email:  insepov@anl.gov 
 
 
 
Education: 
 
D.Sc. (Chemical Physics) Semyonov Chemical Physics Institute, Moscow Russia 1994   
Ph.D. (Semiconductor Physics) Lebedev Physics Institute, Moscow Russia 1977 
MS (Semiconductor engineering) Moscow Power Engineering Institute, Moscow Russia 1972 
(Summa Cum Laude) 
 
Recent Positions: 
 
2006-present  Computational Materials Scientist,  Mathematics and Computer Science Division 

of Argonne National Laboratory (ANL). 
2003-2006  Visiting scientist, Energy Technology Division of ANL.  
2000-2003  Manager for Research and Development, Epion Japan Corp.1 and at the 

Laboratory of Advanced Science and Technology for Industry, Himeji Institute of 
Technology, Japan (joint position). 

1992-2000 Chair of New Materials Research, Ion Beam Engineering Experimental 
Laboratory of Kyoto University, Japan. 

 
Past Professional Experience: 
 
Apr-June/92 Visiting Professor, Faculty of Physics, University of Freiburg-im-Breissgau, 

Germany.  
1977-1995  Assistant,Associate, Full Professor, Physics Department, Kazakh National 

Technical University, Almaty, Kazakhstan.  
1980-1981  Postdoctoral Research Fellow, Department of Statistical Physics and Theoretical 

Biophysics, Humboldt University, Berlin, Germany.  
 
Awards, Memberships, and Professional Service: 
 
Kyoto University Ion Beam Engineering Awards, to hold a New Materials Research Chair at Kyoto University, 
Japan (1992/93, 1994/95, 1995/96, 1997/98, 1998/99, 1999/2000) 
Member of evaluation committee at Kyoto University, Japan 
Member of the Moscow Physical Society 
Foreign member of the Board of the Moscow Physical Society 
Member of the Joint Physical Society of the Russian Federation 
Session Chairman of the IU-MRS International Conference in Asia, Japan. Symposium “Materials synthesis and 
modification by ion and/or laser beams”, 1997 
Session Chairman of the International Conference on Computer Simulation of Radiation Effects in Solids 
(COSIRES'98) Okayama, Japan, 1998 
 
                                                 
1  TEL-Epion Corporation (a wholly-owned subsidiary of Tokyo Electron Japan) 
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Grants: 
 Laboratory funded research grants: 

 Nuclear Reactor Simulation (2005-2006) $2,000,000  
 Mesoscale simulation of blood flow using kinetic theory (2006-2009) $250,000 
 RF vacuum breakdown mitigation by using Gas cluster ion beam technology (2005-2007) $75,000 
 Nanopumping and nanoengine made of carbon nanotubes (2004-2006) $65,000 
 Fundamental properties of dense plasma formation and interaction with surfaces (2005) $10,000 

 DOE funded research grants: 
o SBIR DOE Grant No. DE-FG02-04ER83944, Improving the Performance of High Gradient RF 

Structures by Surface Treatment with Gas Cluster Ion Beams $600,000 (2006-2007) 
o DOE SBIR Molecular Dynamics for the Breakdown Phase 2 (2008-2009) $65,000 

 
External funding: 
 Surface Smoothening by Highly-Charged Ions (2005-2006, Biology Research Center of Industrial Accelerators, 

Dongshin University, Korea) $30,000 
 Heavy Ion Fusion by Cluster Ions (2007-2009, High Energy Accelerator Research organization ( KEK) Japan) 

Joined a program funded by the Japanese Government 
 

Patents and patent applications: 
1. “Energy saving nanotechnology of membranes for desalination and purification of water”, submitted to ANL 

(Nov. 2007). 

2. “Nanopumps and nanopumping with carbon nanotubes”, ANL-IN-03-092; DOE-S-104,330 (2004). Filed by 
DOE in Dec. 2006. 

3. “Mitigation of high-voltage breakdown in linacs by atomic-scale smoothing of accelerator structure and 
microwave source surfaces by gas cluster ion beam technique”, ANL-IN-03-132, DOE-S-104,655 (2003) Filed 
by DOE (2007). 

4.  “Rock peeling with high-current pulsed electron beam in air”, USSR patent, 1989. 

 
List of recent papers: 
1. Z. Insepov, New nanopumping effects with carbon nanotubes, Chapter in the Book “Recent developments in 

modeling and applications of Carbon Nanotubes”. Eds. Q. Wang, B.I. Yakobson, and  K.M. Liew, 2009. 
(accepted for publication) 

2. A.T. Wu, D.R. Swenson, P. Kneisel, G. Wu, Z. Insepov, et al, Investigation of surface treatments of Nb flat 
samples and SRF cavities by GCIB technique for particle accelerators, Chapter in the book “Particle 
Accelerators: Research, Technology, and Applications”, 7/29-2008. (accepted for publication)  

3. Z. Insepov, M. Terasawa, K. Takayama, Surface erosion and modification by highly charged ions, Phys. 
Rev. A 77 (2008) 062901. 

4. Z. Insepov, J. Norem, D.Swenson, A.Hassanein, Surface erosion and modification by energetic ions, 
Vacuum 82 (2008) pp. 872–879.  

5. Z. Insepov, J. Norem, D.R. Swenson, A. Hassanein, M. Terasawa, Surface erosion and modification by ions 
studied by computer simulation, Nucl. Inst. Meth. in Phys. Res. B 258 ( 2007) 172-177. 

6. Z. Insepov, A. Hassanein, J. Norem, D.R. Swenson, Advanced surface polishing using gas cluster ion beams, 
Nucl. Inst. Meth. in Phys. Res. B 261 (2007) 664-668. 

7. Z. Insepov, J. Norem, D.R. Swenson, A. Hassanein, Materials Science Problems of the SCRF Q-Slope, AIP 
Conf. Proc. Vol. 877 (2006) pp. 288-296; 12th Advanced Accelerator Concepts Workshop on Advanced 
Accelerator Concepts. 

8. A. Hassanein, Z. Insepov, J. Norem et al., Effects of surface damage on rf cavity operation, Phys. Rev. ST 
AB 9 (2006) 062001. 

9. Z. Insepov, D. Wolf, A. Hassanein, Nanopumping using carbon nanotubes, Nano Letters 6 (9) (2006) 1893-
1895. 

10. Z. Insepov, J. Norem, A. Hassanein, Field Evaporation Model of Rf-Vacuum Breakdown, Phys. Rev. ST AB 
7 (2004) 122001. 
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Senior Accelerator Physicist  phone:  630-840-4063  
Muons, Inc.   fax:        
WH 1363, Fermilab, Batavia, IL 60510                                      email:  ivanov@muonsinc.com 
 
 
Education:  
Ph.D. in Physics, Inst. of Analytic Instrumentation, St.Petersburg, Russia, 1990 
Ph.D. in Mathematics, Computing Center of RAS, Novosibirsk, Russia, 1975. 
M.D. in Physics, Novosibirsk State University, Novosibirsk, Russia, 1973. 
 
Work Experience: Computational physics, electromagnetism, electron optics and nonlinear 
beam dynamics. Publications - 2 monographs and more than two hundred articles. There were 
implemented about 20 computer codes to simulate 2D and 3D problems in electro-, 
magnetostatics, F-domain and T-domain electrodynamics, high-current and image optics, 
thermal and stress analysis, crystal grows, hydrodynamics, gun design, ground motion and 
feedback control in accelerator structures, Micro Channel Plate Amplifiers. 
 
 

Research and Professional Experience: 
2008-present  Senior Accelerator Physicist. Muons, Inc. 
2005-2008  Physicist. Fermi National Lab. Computing Division. Beam based static & 

dynamic accelerator alignment, Feedback system based on Kalman filter, Grid 
gun design, Mulipacting phenomena study in super conducting cavities, beam 
scattering algorithm for muon cooling. Windows/Linux C++, Visual Fortran, 
Matlab. 

2005-2008  Physicist. Stanford Linear Accelerator Center. Author of 3D parallel code 
Track3p for particle tracking & beam-surface interaction. Dark current & 
multipacting phenomena study. Klystron gun design. Windows/Linux C++, 
Visual Fortran, MPI. 

1999-2000  Software Engineer. Mariner Systems Inc. San Mateo, CA. Implementation the 
business Client/Server Applications. Visualization of 3D seismic data, SQL, 
Oracle databases, Delphi5, Visual C++. Author of client part of GeoDataBase 
application. 

1998  Lead Researcher. Space Materials Center of the Inst. of Crystallography, 
Kaluga, Russia. Implementation of new methods and algorithms for computer 
simulation of semiconductor crystals growth under micro gravity in the space. 
Hydrodynamics of 3D non stationary viscous fluids and heat/mass transferring. 
C++ Builder & OpenGL graphics. Took part in the Int. Exhibition CeBit-98, 
Hannover with the applied codes OPTICS-3, POISSON-3. 

1985-1997  Principal Scientist. Institute of Mathematics of Russian Academy, 
Novosibirsk, Russia. Worked with Sandia Nat. Lab. (Albuquerque, NM) and with 
Air Force Office of Scientific Research, USA. Developed the code "MAXWELL-
T" for 2D problems of non stationary electrodynamics in T-domain + relativistic 
PIC-code; The code "SYNTHESIS-2" for simulation a 2D inverse problems of 
physical electronics. 
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1980-1985  Senior Researcher. Novosibirsk Affiliation of the Inst. of Precision 
Mechanics and Computers of Russian Academy, Novosibirsk, Russia. Borland 
C++, Fortran Power Point. Developed the codes MAXWELL-2 & MAXWELL-3: 
simulation the 2D & 3D electrodynamic problems in a frequency domain; The 
code "MAGNET-2" : simulation a 2D non linear magneto static problems; The 
codes "ELAST-2" and “ELAST-3” : 2D & 3D problems of elasticity in solid 
mechanics; The code "Navier Stokes" : 2D problems of hydrodynamics by FEM; 

1974-1980  Group Leader. Computing Center of Russian Academy, Novosibirsk, Russia. 
Developed the code "POISSON-2" and “POISSON-3” for 2D & 3D problems of 
high-current electronics; The code "OPTICS-2" for 2D problems of high-
precision image electron optics (night vision devices, streak cameras, electron 
optical converters); 

1973-1974  Probationer-researcher. Inst. of Nuclear Physics of Russian Academy, 
Novosibirsk, Russia. The new algorithms and the code in Fortran IV for 
simulation the high-current axi-symmetric relativistic beams has been developed.  

 
Selected Publications: 
1. V.Ivanov, Computer Aided Design of physical electronic devices. P.2. Electron Optics, Inst. of Mathematics 

of Russian Academy, Novosibirsk, 1986. 

2. V. Ivanov, Numerical model of emission devices of physical electronics, Ph.D. Thesis, Inst. of Analytical 
Instrumentation of Russian Academy, St. Petersburg, 1990. 

3. C.K. Ng, N. Folwell, A. Guetz, V. Ivanov et al, Simulating dark current in NLC structures. SLAC-PUB-
12878, Mar 2006. 4pp. Proc. at 8th International Computational Accelerator Physics Conference (ICAP 2004), 
St. Petersburg, Russia, 29 Jun - 2 Jul 2004. Published in Nucl.Instrum.Meth.A558:192,2006. 

4. V. Ivanov et al. Simulating accelerator structure operation at high power. PAC03-WPPG032, SLAC-PUB-
10731, May 2003. 3pp.  In the Proceedings of Particle Accelerator Conference (PAC 03), Portland, Oregon, 
12-16 May 2003, pp. 2664-2666. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
Edward May 

 
High Energy Physics Division  phone:  630-252-6222 
Argonne National Laboratory   fax:       630-252-5782 
Argonne, IL  60439                                                                email: may@anl.gov 
 
 
 
Education: 
Ph.D Physics, May 1976, University of Rochester, Rochester, New York, USA 
B.Sc Physics, June 1968, Clarkson College, Potsdam, New York, USA 
 
Professional Employment: 
1985-present  Physicist, High Energy Physics Division, Argonne National Laboratory 
1980-1985  Assistant Physicist, High Energy Physics Division, Argonne National Laboratory 
1977-1980  Post Doctoral Appointment, High Energy Physics Division, Argonne National 

Laboratory 
1976-1977 Post Doctoral Appointment, Physics Department, University of Rochester, 

Rochester, New York, U 
 
  

Selected Recent Publications : 
1. Testing a silicon photomultiplier time-of-flight (TOF) system in Fermilab Test Beam Facility Ronzhin, A.; 

Ramberg, E.; Albrow, M.; Vavra, J.;Frisch, H.; Natoli, T.; Ertley, C.; Kim, H.; Kobach, A.; Tang, F.; Wilbur, 
S.; Genat, J.-F.; May, E.; Byrum, K.; Anderson, J.; Drake, G.;  Nuclear Science Symposium Conference 
Record, 2008. NSS '08. IEEE 19-25 Oct. 2008 Page(s):2392 – 2394. 

 
2. New developments in fast-sampling readout of Micro-Channel Plate based large area pico-second time-

of-flight detectors Anderson, John T.; Byrum, Karen; Drake, Gary; Ertley, Camden; Frisch, Henry J.; Genat, 
Jean-Francois; May, Edward; Salek, David; Tang, Fukun; Nuclear Science Symposium Conference Record, 
2008. NSS '08. IEEE 19-25 Oct. 2008 Page(s):2478 – 2481. 

 
3. Calibration of a digital hadron calorimeter with muons.  Burak Bilki et al. FERMILAB-PUB-08-066-E, Feb 

2008. 17pp.  Published in JINST 3:P05001,2008. 
 
4. A data skimming service for locally resident analysis data.  J. Cranshaw (Argonne) , R.W. Gardner (Chicago 

U., EFI) , G. Gieraltowski, D. Malon (Argonne) , M. Mambelli (Chicago U., EFI) , E. May (Argonne) . 2008. 
9pp.  Published in J.Phys.Conf.Ser.119:072011,2008. 

 
5. GSIMF: A web service based software and database management system for the next generation grids.  

Nanbor Wang, Balamurali Ananthan (Tech-X, Boulder) , Gerald Gieraltowski, Edward May, Alexandre 
Vaniachine (Argonne) . 2008. 7pp.  Published in J.Phys.Conf.Ser.119:062049,2008. 

 
6. The ATLAS Experiment at the CERN Large Hadron Collider.  By ATLAS Collaboration (G. Aad et al.). 

2008. 437pp.  Published in JINST 3:S08003,2008. 
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 University of Chicago                                   phone:  773.702.7796 
 Engineering Center                                      fax:        773.702.7510 
 5640 S. Ellis Ave.                                         email: rnorthro@uchicago.edu 
 Chicago, Il 60637 
 
 
 
Education: 
The Pennsylvania State University       Bachelor of Architecture, 1972 
 
 
Professional Employment: 
1973 – 1980        Mechanical Designer, University of Chicago 
1980 – 2003        Design Engineer, University of Chicago 
2003 – Present    Research Engineer, University of Chicago 
 
 
Awards: 
NASA Public Service Achievement Award, 1986 
NASA Public Service Achievement Award, 2006 
 
 
Recent Projects: 
CDF II 
STARDUST 
CREAM 
FNAL DeCAM 
CREST 
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Michael J. Pellin 
 
Materials Science Division phone:  630-252-3510 
Argonne National Laboratory  fax:       630-252-9555 
Argonne, IL  60439 email: pellin@anl.gov 
 
 
 
Education: 
Northwestern University:  BS. in Chemistry,  1974 
University of Illinois (UIUC): Ph.D. in Physical Chemistry, 1978 
 
Professional Employment: 
1978-1982 Assistant Chemist, Chemistry Division, Argonne National Laboratory 
1982-1993 Chemist, Chemistry Division, Argonne National Laboratory 
1987-present Group Leader, Chemistry Division, Argonne National Laboratory 
1993-present Senior Chemist, Materials Science Division, Argonne National Laboratory 
2000-2002 Associate Division Director, Materials Science Division, Argonne Nat. Lab. 
2002-present Deputy Division Director, Materials Science Division, Argonne Nat. Lab 
2007-present Professor, Department of Chemistry, Northwestern University 
2008-present Division Director (Acting), Materials Science Division, Argonne Nat. Lab 
2008-present Professor (Part Time), Department of Geophysical Sciences, University of 

Chicago 
 
Selected Recent Publications : 
1. T. Proslier, J. F. Zasadzinski, L. Cooley, C. Antoine, J. Moore, M. Pellin, J. Norem, K.E. Gray (2008) 

“Tunneling study of cavity grade Nb: possible magnetic scattering at the surfaces" Applied Physics 
Letters, 92, 212505/1-3. 

2. B.V. King, M.J. Pellin, D.S. Burnett (2008) "Investigation of Radiation Enhanced Diffusion of Magnesium 
in Substrates Flown on the NASA Genesis Mission” Applied Surface Science 255(4), 1455-1457. 

3. J. A. Libera, J. W. Elam and M. J. Pellin  (2008) “Conformal ZnO coatings on high surface area silica gel 
using atomic layer deposition" Thin Solid Films, 516, 6158-6166.. 

4. T. Proslier, J. F. Zasadzinski, M. Pellin, J. W. Elam, L. Cooley, C. Antoine, J. Norem, K.E. Gray (2008) 
“Improvement and protection of niobium surface superconductivity by atomic layer deposition and heat 
treatment" Applied Physics Letters, 93(19),  192504/1-192504/3.. 

5. A. B. F. Martinson, J. W. Elam, Jun Liu, M. J. Pellin, Tobin Marks, and J. T. Hupp (2008) "Radial Electron 
Collection in Dye-Sensitized Solar Cells" Nano Letters 8(9), 2862-2866.. 

6. Sungsik Lee, L. M. M., María J. López, Julio A. Alonso, Bjørk Hammer, Byeongdu Lee, Sönke Seifert, Randall 
E. Winans, Jeffrey W. Elam, Michael J. Pellin, and Stefan Vajda (2009) “Selective Propene Epoxidation on 
Immobilized Au6-10 Clusters: The Effect of Hydrogen and Water on Activity and Selectivity” 

Angewandte Chemie International Edition in press, available on line http://dx.doi.org/10.1002/anie.200804154.. 

7. G. K. Nicolussi, A. M. Davis, M. J. Pellin, R. S. Lewis, R. N. Clayton and S. Amari (1997) "s-Process 
zirconium in presolar silicon carbide grains." Science (Washington, D. C.) 277(5330): 1281-1283 

8. M. R. Savina, A. M. Davis, C. E. Tripa, M. J. Pellin, R. Gallino, R. S. Lewis and S. Amari (2004). "Extinct 
Technetium in Silicon Carbide Stardust Grains: Implications for Stellar Nucleosynthesis." Science 
(Washington, DC, U. S.) 303(5658): 649-652. 

 



 
 

Erik Ramberg 
 
Particle Physics Division  phone:  630-840-5731 
Fermi National Accelerator Laboratory   cell:      630-485-1562 
Batavia, IL  60510                                                                  email: ramberg@fnal.gov 
 
 
Education: 
University of Maryland:  Ph.D. in Experimental Particle Physics, 1990   
University of Kansas:             B.S. in Physics, 1983 
 
Professional Employment: 
1996-present: Scientist at Fermilab 
1995-1996:      Post-doctoral researcher at Carnegie Mellon University 
1990-1995  Post-doctoral research assistant at Fermilab 
  
Selected Recent Publications : 
1. Improved Spin-Dependent WIMP Limits from a Bubble Chamber.  

By COUPP Collaboration Science 319:933-936,2008. [arXiv:0804.2886] 

2. Search for Weakly Interacting Massive Particles with the First Five-Tower Data from the Cryogenic 
Dark Matter Search at the Soudan Underground Laboratory. 
By CDMS Collaboration (Z. Ahmed et al.). Phys.Rev.Lett.102:011301,2009.  

3. Improved measurement of the K+ ---> pi+ nu anti-nu branching ratio.  
By E949 Collaboration (V.V. Anisimovsky et al.). Phys.Rev.Lett.93:031801,2004.  

4. Measurements of direct CP violation, CPT symmetry, and other parameters in the neutral kaon system. 
By KTeV Collaboration (A. Alavi-Harati et al.). Phys.Rev.D67:012005,2003, Erratum-
ibid.D70:079904,2004.  

5. First observation of the doubly charmed baryon Xi+(cc). 
By SELEX Collaboration (M. Mattson et al.). Phys.Rev.Lett.89:112001,2002.  

6. Observation of CP violation in K(L) ---> pi+ pi- e+ e- decays. 
By KTeV Collaboration (A. Alavi-Harati et al.). Phys.Rev.Lett.84:408-411,2000.  

7. Simultaneous measurement of K(s) and K(L) decays into pi+ pi- gamma.  
By E731 Collaboration (E.J. Ramberg et al.). Phys.Rev.Lett.70:2525-2528,1993. 
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Scientist and V.P. Technical Development  Phone:  630-840-2424 
Muons, Inc.   Email: tjrob@muonsinc.com 
552 N. Batavia Ave. 
Batavia, IL 60510 
 
 
 
Education: 
University of Illinois, Urbana, IL:  Ph.D. in Physics (Experimental HEP), 1975   
Purdue University, West Lafayette, IN: B.S. in Physics, 1971 
 
Professional Employment: 
2006 – present  Scientist and Vice President for Technical Development, Muons, Inc. 
2006 – present  Associate Research Professor, Illinois Institute of Technology 
2004 – 2006  Senior Scientist, Muons, Inc. (50%) * 
2002 – 2004  Senior Research Associate, Illinois Institute of Technology (50%) * 
1982 – 2006  Distinguished Member of Technical Staff, Bell Labs (100%) 
1975 – 1982  Assistant Research Scientist, University of Michigan 
   * Part time while employed full-time at Bell Labs.  
 
Selected Recent Publications: 
1. T. J. Roberts, G4beamline description and download web page, http://g4beamline.muonsinc.com 

2. T. J. Roberts et al, “G4Beamline Particle Tracking in Matter-dominated Beam Lines”, EPAC08 (2008). 
http://cern.ch/AccelConf/e08/papers/wepp120.pdf  

3. K. Yonehara et al, “Status of the MANX Cooling Experiment”, EPAC08 (2008). 
http://cern.ch/AccelConf/e08/papers/wepp153.pdf 

4. T.J. Roberts et al, “G4Beamline Simulation Program for Matter-dominated Beamlines”, PAC07 (2007). 
http://pac07.org/proceedings/PAPERS/THPAN103.PDF 

5. T. J. Roberts et al, “MANX, a 6-D Muon Cooling Demonstration Experiment”, PAC05 (2005). 
http://accelconf.web.cern.ch/AccelConf/p05/PAPERS/TPPP056.PDF 

6. T. J. Roberts, “Experimental Tests of Special Relativity”, Colloquium presented December 13, 2006 at 
Fermilab. Video recording and slides: 
http://vmsstreamer1.fnal.gov/VMS_Site_03/Lectures/Colloquium/061213Roberts/index.htm 

7. T. J. Roberts, “An Explanation of Dayton Miller's Anomalous ‘Ether Drift’ Result”, eprint (2006). 
http://arxiv.org/abs/physics/0608238 

8. T. J. Roberts, "Special Relativity, the Lumeniferous Aether, and Experiments. Or: The Importance of 
Errorbars". Colloquium presented April 27, 2006 at IIT. http://www.iit.edu/~robertst/Colloquium_Apr_27.ppt 

 
 
 
 
 
 

 
 



 
 

Anatoly Ronzhin 
 
Particle Physics Division, EPP/Experimental physics                 phone: 630-840-8630                                           
Fermi National Accelerator Laboratory                                       cell: 630-632-3605 
Batavia, Il 60510                                                                           ronzhin@fnal.gov 
 
 
Education: 
M.S. in experimental physics from Moscow Engineering Physical Institute in 1968. 
Ph.D. in experimental physics from Joint Insitute for Nuclear Research, Dubna, Russia, in 1978.  
Full doctorate in experimental physics (no analogy in the US, less than 10% of Russian Ph.D. 
have this degree) from Institute for High Energy Physics, Protvino, Russia, in 1990. 
 
Professional Employment: 
1968-1974        Senior researcher, Dubna, JINR 
1974-1993    Leading Physicist, Protvino, IHEP 
1993-Present     Senior Engineering Physicist, Fermi National Accelerator Laboratory 
 
Recent Publication: 
1. Design, performance and calibration of the CMS forward and hadron-barrel calorimeter wedges. 
Eur.Phys.J.C53:139-166,2008. C55:159-171, 2008. 

2. CMS technical design report, volume II: Physics Performance. J.Phys.G34:995-1579,2007. 

3. Photodetector power supply system for CMS hadron calorimeter. NIM. A553: 448-454, 2005 

4. Radioactive source calibration for the CMS hadron calorimeter. NIM. A511: 311-327, 2003.  

5. Crosstalk properties of the CMS HCAL hybrid photodiode. NIM. A504: 62-69, 2003 

 
Selected articles: 
1. Hybrid photodiode crosstalk due to backscattered electrons. NIM. A474: 143-150, 2001 

2. Study of the response of the prototype CMS hadron calorimeter, including magnetic field effects, to pion, 
electron, and muon beams. NIM. A457: 75-100, 2001 

3. Studies of hybrid photodiode in magnetic fields up to 5 Tesla. NIM. A418: 300-305, 1998. 

4. Custom HPD readout for the CMS HCAL. NIM. A442: 289-294, 2000 

5. Scintillators in magnetic fields up to 20 Tesla. NIM. A386: 301-306, 1997 

6. An optical fiber readout for scintillator calorimeters. NIM. A247: 583, 1986. 

7. Observation of antitritiumb Yad. Fiz. 20:694-708, 1974, Russia 

 
Monographs: 
1. Vavilov Cherenkov radiation Ring Spectrometers in accelerator experiments.  

Elementary Particles and Atomic Nuclei edition, 18, pp.1125-1161, 1987, Russia. 

2. Design, construction and study of Ring Imaging Cherenkov (RICH) detectors for experiments on 
accelerators. Full doctorate thesis, 1990, Protvino, Russia  

3. Design, construction and study of time of flight (TOF) systems for experiments on accelerators, Ph.D. thesis, 
1978, Dubna, Russia. 

4. Depolarization of polarized muons in media, M.S. thesis, 1968, MEPHI, Moscow, Russia.  

 
Inventions: 
1. Developed along with Victor Kryshkin the first in the world tile fiber calorimeter. NIM. A247: 583, 1986, 



submitted in 1985. IFVE preprint: IFVE-85-114, May 1985. (The ECAL test in 1984). 
2. Made a few new inventions as Deputy Head in IHEP factory producing a new type of position sensitive 
photomultipliers for HEP. There were involved 37 physicists, engineers and technicians.  
3. Developed new type of RICH, hodoscopes and detectors for medical applications based on the new position 
sensitive PMTs. Many of experiments supplied with the new technique were successfully completed in Russia. The 
hodoscopes are also in use at CERN now. 
4. First proposed, built and operated a RICH with PMTs based on a small size PMT’s matrix. 
5. First proposed and introduced in HEP experiments quartz pipes filled with liquid scintillators, prototype of 
scintillating fiber optics. 
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Argonne, IL  60439                                                                email: mayly.sanchez@anl.gov 
 
 
 
Education: 
2003 Ph.D. in Physics, Tufts University (w/ J. Schneps)  
1998 M.Sc. in Physics, Tufts University  
1996 Diploma in High Energy Physics, ICTP Trieste, Italy 
1995 B.S. in Physics cum Laude, Universidad de Los Andes, Venezuela 
 
Professional Employment: 
2007-  Assistant Physicist, Argonne National Laboratory 
2007- Visiting Scholar, Harvard University 
2003-2007 Research Associate, Harvard University (w/ G. Feldman) 
1997-2003 Research Assistant, Tufts University (w/ J. Schneps) 
 

 
  
Selected Publications : 
1. “A k-NN Method to Classify Rare Astronomical Sources: Photometric Search of Brown Dwarfs with 

Spitzer /IRAC”, (M. Marengo, M. Sanchez) submitted to AJ (2008).  

2. “Search for Active Neutrino Disappearance using Neutral-Current Interactions in the MINOS Long-
Baseline Experiment”, (w/ P. Adamson et. al) PRL 101, 221804 (2008) 

3. “Testing Lorentz Invariance and CPT Conservation with NuMI Neutrinos in the MINOS Near Detector 
”,  (w/ P. Adamson et. al) PRL 101, 151601 (2008) 

4. “Measurement of Neutrino Oscillations with the MINOS Detectors in the NuMI Beam”, (w/ P. Adamson 
et. al) PRL 101, 131802 (2008) 

5. “The Magnetized Steel and Scintillator Calorimeters of the MINOS Experiment”, (w/ D. Michael et. al) 
NIM A 596 (2008) pp. 190-228 

6. “A study of Muon Neutrino Disappearance with the Fermilab Main Injector Neutrino Beam”, (w/ P. 
Adamson et. al) PRD 66 113004 (2007) 

7. “Observation of Muon Neutrino disappearance with the MINOS Detectors and the NuMI Neutrino 
Beam”, (w/ D. Michael et. al) PRL 97 191801 (2006) 

8. “Observation of Atmospheric Neutrino Oscillations in Soudan 2”, (M. Sanchez et. al) PRD 66 113004 
(2003) 

9. “The Atmospheric Neutrino Flavor Ratio from a 3.9 Fiducial Kiloton-Year Exposure of Soudan 2”, (w/ 
W.W.M Allison et. al) Phys. Lett. B449, 137-144, 1999 

 
 
 
 
 



 
 

Greg Sellberg 
 
PPD/Technical Centers  phone:  630-840-3996 
FermiNational Laboratory   fax:       630-840-3694 
Batavia, IL  60510                                                                  email: sal@fnal.gov 
 
 
Education: 
 
Chicago Technical Collage 
 
Professional Employment: 

 
Operations Specialist DOE/Fermi National Accelerator Laboratory 1977 – 
Present. 32 years experience in the mechanical support field for High Energy Physics. 
Mechanical Designer Ballas engineering and Salem Engineering Job Shops 1975 - 1977  
Design mass spectrometer to Scanning Electron Microscopes.  
Mechanical design of Medical Devices in the prototype stages.  
 
Selected Recent Publications : 
http://www.physto.se/~bar/nim.pdf  
Position resolution of MSGC's with Cathode read-out  
Electrical characterization of irradiated prototype silicon pixel sensors for BteV  
IV and CV curves for irradiated prototype BTeV silicon pixel sensors  
MicroDetectorGrouphttp://www.fnal.gov/pub/ferminews/Ferminews00-12-01.pdf  
http://ieeexplore.ieee.org/iel5/23/25186/01134240.pdf?arnumber=1134240  
http://www.fnal.gov/pub/ferminews/Ferminews00-12-01.pdf  
http://www.osti.gov/energycitations/purl.cover.jsp?purl=/823951-KKh825/native/  
http://lss.fnal.gov/archive/1996/pub/Pub-96-361-E.pdf  
http://www.iop.org/EJ/article/1748-0221/1/08/T08001/jinst6_08_t08001.pdf?request-
id=rsPMcQfJ3BGFz9Pe2wi7Kg  
http://lss.fnal.gov/archive/1989/pub/Pub-89-222-E.pdf  
http://felino.elettra.trieste.it/papers/TUPB01.pdf 
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High Energy Physics Division  phone:  630-252-7616 
Argonne National Laboratory   fax:       630-252-5782 
Argonne, IL  60439                                                                email: bob@hep.anl.gov 
 
 
 
Education: 
PhD Physics, March 1980, University of Illinois, Chicago, USA 
BS   Physics, June 1970, University of Illinois, Chicago, USA 
 
 
Professional Employment: 
1986-present  Physicist, High Energy Physics Division, Argonne National Laboratory 
1983-1986  Assistant Physicist, High Energy Physics Division, Argonne National Laboratory 
1980-1983  Post Doctoral Appointment, High Energy Physics Division, Argonne National 

Laboratory 
 
  

Selected Recent Publications: 
1. The ATLAS Experiment at the CERN Large Hadron Collider, The ATLAS Collaboration, G. Aad et al.; 

JINST 3 (2008) S08003. 
 
2. Testbeam Studies of Production Modules of the ATLAS Tile Calorimeter, P. Adragna et al.; ATL-

TILECAL-PUB-2009-002, Submitted to JINST. 
 
3. Effects of ATLAS Tile Calorimeter Failures on Jets and Missing Transverse Energy Measurements,   P. 

Mermod, G. Arabidze, D. Milstead, R. Stanek; ATL-TILECAL-PUB-2008-011-1. 
 
4. A Precise Measurement of 180 GeV Muon Energy Losses in Iron, P. Amaral et al.; Eur. Phys J. C20 (2001) 

487-95. 
 
Synergistic Activities: 
ATLAS Tile Calorimeter Project Leader at CERN, 2005-2009 
ATLAS Tile Calorimeter Testbeam Coordinator at CERN, 1999-2004 
 



 
Fukun Tang 

 
Enrico Fermi Institute  phone:  773-834-4286 
The University of Chicago   fax:        
5640 S. Ellis Ave, Chicago IL 60637                                         email: Tang@edg.uchicago.edu  
 
 
Education:   
BSEE, 1979, University of Science and Technology of China. 
 
Professional Experience: 
1979-1985:  Electronics Engineer, Electronics Dept, Institute of High Energy Physics (IHEP), China. 
1986-1988:  Electronics Engineer, Physics Dept, Fermi National Accelerator Laboratory, USA. 
1990-1991:  Head of Central Control Group for Beijing Electron Positron Collider, IHEP, China. 
1992-1993:  Investigator of Control System for Synchrotron and Free-Electron Laser Projects.                                              

Engineering Office for Beijing Collider, IHEP, China. 
1993-1994:  Electronics Engineer, Physics Dept, Fermi National Accelerator Laboratory, USA. 
1994-present:  Sr. Electronics Engineer, Enrico Fermi Institute, The University of Chicago, USA. 
 
Professional Associations: 
Member of IEEE. 
Member of Nuclear Electronics and Detector Technology Society of China (1980-1993) 
Member of Nuclear Medical Imaging Technology Society of China (1980-1993) 
 
Honors: 
1. Second-class Scientific and Technological Progress Award from Chinese Academy of Sciences for “Multi-crate 

CAMAC Accelerator Control System”, 1983. 

2. Second-class Scientific Award from Ministry of Nuclear Industry for “Two-dimensional Imaging Focal Plane 
Detector and Its Application”. 1985. 

3. Third-class Scientific and Technological Progress Award from Chinese Academy of Sciences for “CAMAC Data 
Acquisition System for Beijing Electron-Positron Collider Detector”. 1986. 

4. First-class Scientific Award from General Logistics Department for “Automatic Control and Measurement 
System for Fuel Storage and Supply Facilities”. 1990. 

5. State Scientific and Technological Progress Award for “Beijing Electron-Positron Collider and Detectors”. 1991. 

 
Selected Publications (Published more than 50 papers as an author or co-author): 
1. Signal processing for pico-second resolution timing measurements. 

 J-F. Genat, G. Varner, F. Tang, H. Frisch . e-Print: arXiv:0810.5590,  2008 

2. Development of a front-end electronics for picosecond resolution. G. Drake, K. Karen, Henry J. Frisch, H. 
Sanders, F. Tang. Proceedings of 15th IEEE real time conference, Batavia, IL. 2007 

3. Transmission-line readout with good time and space resolutions for a Planacon MCP-PMT. 

4. F. Tang, J.Anderson, K. Byrum, G. Drake, C. Ertley, H. Frisch, J.-F. Genat, E. May1,D. Salek 
Proceedings of  topical workshop on electronics for particle physics, Naxus, Greece. 2008 
Development of front-end electronics for picosecond resolution TOF detectors. 

5. F. Tang, H.  Frisch, M. Heintz, H. Sanders,    J. Anderson, K. Byrum, G. Drake  J-F Genat, Proceedings of  
topical workshop on electronics for particle physics, Prague, Czech. 2007 

6. MCP-PMT anode development for picosecond-resolution time-of-flight detectors. F. Tang , T.Credo, H. 
Frisch, H. Sanders, K. Byrum and G. Drake, Proceedings of IEEE NSS/MIC, 2007, Honolulu, Hawaii. 

7. Development of a readout system for large scale time-of-flight systems with picosecond resolution.  
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8. T. Credo, H. Frisch, H. Sanders, F. Tang, J. van Santen, K. Byrum and G. Drake. Proceedings of IEEE 
NSS/MIC, San Diego, CA. 2006 

9. Design of the front-end analog electronics for the ATLAS tile calorimeter. 
K. Anderson, A. Gupta, F. Merritt, M. Oreglia, J. Pilcher, H. Sanders, M. Shochet,  F. Tang, R.Teuscher, H.Wu 
G. Blanchot, M. Cavalli-Sforza, I. Korolkov  Nucl.Instrum.Meth.A551:469-476, 2005.  

10. A Multiplicity trigger processor for a quark-gluon plasma search at the Tevatron collider. C. Hojvat, H. 
Areti, S. Hansen, F. Tang, Chi-ho Wang. Nucl.Instrum.Meth.A337:306-313,1993. 



Anton S. Tremsin 

 
Space Sciences Laboratory        phone:  510-642-4554 
University of California at Berkeley         fax:       510-643-9729 
Berkeley, CA 94720                                                                     email: ast@ssl.berkeley.edu 
 
 
 
Education: 
Keldysh Inst. Appl. Math., USSR Academy of Sciences: Ph.D. Applied Physics, 1992 
Moscow Institute of Physics and Technology, USSR: Ms. Sci. Applied Physics 1989 
 
 
Professional Employment: 
1987-1989 Internship, Central Aerological Observatory, Moscow, Russia. 
1989-1993  Ph.D. Student, Keldysh Institute of Applied Mathematics, Russian Acad. Sci. 
1994 - 1996  Honorary Visiting Postdoctoral Fellow, X-ray Astronomy Group, Department of 

Physics and Astronomy, Leicester University, Leicester, United Kingdom. 
British Royal Society Fellow. 

1996 - 2004 Research Assistant, Space Sciences Laboratory, University of California at 
Berkeley, CA, USA 

2001 - 2004 Lecturer, Department of Physics, Univ. California at Berkeley, Berkeley, CA 
2004 - present Research Associate, Space Sciences Laboratory, University of California at 

Berkeley, Berkeley, CA, USA 
 
Selected Recent Publications : 
1. O. H. W. Siegmund, A. S. Tremsin, J. V. Vallerga, J. B. McPhate, J. S. Hull, J. Malloy and A. M. Dabiran, 

"Gallium Nitride Photocathode Development for Imaging Detectors", Proc. SPIE, 7021-50 (2008). 

2. A. S. Tremsin, H. F. Lockwood, D. R. Beaulieu, N. T. Sullivan, E. Munro, J. Rouse, "3D microscopic model of 
electron amplification in microchannel amplifiers for maskless lithography", Physics Procedia 1 (2008) 
565–572. 

3. A. S. Tremsin, W. B. Feller, O. H. W. Siegmund, "A new concept of thermal neutron counting with sub-
microsecond timing resolution", IEEE Trans. Nucl. Sci. 55, pp. 1664-1669 (2008) 

4. A. S. Tremsin, J. V. Vallerga, J. B. McPhate, O. H. W. Siegmund, W. B. Feller, L. Crow, R. G. Cooper, "On 
the possibility to image thermal and cold neutron with sub-15 m spatial resolution", Nucl. Instr. Meth. 
A592, pp.374-384 (2008). 

5. A.S. Tremsin, G.V. Lebedev, O.H.W. Siegmund, J.V. Vallerga,J.B. McPhate, Z. Hussain, "High resolution 
detection system for time of flight electron spectrometry", Nucl. Instr. Meth. A582, pp.172-174 (2007). 

6. A. S. Tremsin, G. V. Lebedev, O. H. W. Siegmund, J. V. Vallerga, J. S. Hull, J. B. McPhate, C. Jozwiak, Y. 
Chen, J. H. Guo, Z. X. Shen, Z. Hussain, “High spatial and temporal resolution photon/electron counting 
detector for synchrotron radiation research”, Nucl. Instr. Meth. A 580, pp.853-857 (2007). 

7. A. S. Tremsin, O. H.W. Siegmund, J. S. Hull, J. V. Vallerga, J. B. McPhate, J. Soderstrom, J. W. Chiou, J. -H. 
Guo, Z. Hussain, "High Resolution Photon Counting Detection System for Advanced Inelastic X-Ray 
Scattering Studies", IEEE Trans. Nucl .Sci. 54 (N3) pp. 706-709 (2007). 

8. A. S. Tremsin, D. S. Hussey, R. G. Downing, W. B. Feller, D. F. R. Mildner, D. L. Jacobson, M. Arif, O. H. W. 
Siegmund, “Neutron Collimation with Microchannel Plates: Calibration of Existing Technology and Near 
Future Possibilities”, IEEE Trans. Nucl. Sci. 54 (N2) pp.362-366 (2007).  

9. A. S. Tremsin, O. H. W. Siegmund, “The quantum efficiency and stability of UV and soft x-ray 
photocathodes”, (Invited Paper), Proc. SPIE 5920, pp. 111-123 (2005). 



 
Synergistic Activities: 

 Dr. Tremsin has undertaken the research and development of new technologies in position 
sensitive photon/electron and neutron counting detectors based on microchannel plates. Dr. 
Tremsin has performed fundamental research into the development and characterization of 
new UV- and X-ray sensitive photocathodes, new type of electron multiplying devices 
(silicon microchannel plates, microsphere plates), developments of high spatial resolution 
readouts, novel high resolution synchrotron instrumentation, as well as development of novel 
thermal and cold neutron imaging and collimation technologies. He was also working on the 
advancement of novel X-ray refractive imaging technique with resonant absorption mirrors. 
Dr. Tremsin has also worked on several successful NASA astrophysical missions, including 
those still in orbit: IMAGE, GALEX, FUSE. Dr. Tremsin has published more than 100 
papers and was a reviewer of a large number of scientific papers and proposals and a popular 
physics textbook. Dr. Tremsin is also a co-author of several patents. 

 In addition to his fundamental research activities Dr. Tremsin was a lecturer at the Physics 
Department of the University of California at Berkeley with typically 60 - 200 enrolled 
students in his classes. 

 

Awards, Memberships, and Professional Service: 
1994-1996 Honorary Visiting Fellow, British Royal Society postdoctoral Fellow 

International Society of Optical Engineers, Member 

Institute of Electrical and Electronics Engineers, Member 

 

Teaching: Lecturer at the Physics Department, UC Berkeley. Thermodynamics, Electricity and 
Magnetism (2001), Quantum Mechanics (2002), Optics and Modern Physics (2004). 

 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



Gary S. Varner 
 

Dept. of Physics and Astronomy  phone:  808-956-2987 
University of Hawaii   fax:       808-956-2920 
2505 Correa Rd., Honolulu, HI 96822                                   email: varner@phys.hawaii.edu  
 
 
Education: 
University of Hawaii:   Ph.D. in Experimental Physics, 1999   
Boston University:              M.A. in Experimental Physics, 1995 
Boston University:              B.S. in Electrical Engineering, 1989 
 
Professional Employment: 
2005-present Assistant Professor of Physics, University of Hawaii 
2002-2005  Director, Instrumentation Development Laboratory, University of Hawaii 
2000-2002  Senior Scientist, AOptix Technologies  Campbell, California (silicon valley) 
1998-2000 EE/Physicist, University of Hawaii, University of Hawaii 
1997-1998   Visiting Researcher CMS Exp., CERN & L.I.P. Portugal, based at CERN 
1995-1997 Research Associate, University of Hawaii 
1992-1995 Senior Electrical Engineer/Physicist, Boston University & SSC Lab. 
1989-1992  Research Associate, Boston University 
  
Selected Recent Publications : 
1. G. Varner and L. Ruckman, “Sub-10ps Monolithic and Low-power Photodetector Readout,” Nucl. Instr. 

Meth.  A601 (2009), in press. 
 

2. H. Hoedlmoser, G. Varner and M. Cooney, “Hexagonal pixel detector with time encoded binary readout,” 
Nucl. Instr. Meth.  A599 (2009) 152-160. 

 

3. J. Benitez, D.W.G.S. Leith, G. Mazaheri, B.N. Ratcliff, J. Schwiening, J. Vavra, L. Ruckman and G. Varner, 
“Status of the Fast Focusing DIRC (fDIRC),” Nucl. Instr. Meth. A595 (2008) 104-107. 

4. G. Varner, L. Ruckman and A. Wong, “The First version Buffered Large Analog Bandwidth (BLAB1) ASIC 
for high luminosity collider and extensive radio neutrino detectors,” Nucl. Instr. Meth.  A591 (2008) 534-
545. 

5. E. Martin, G. Varner, A. Koga, L. Ruckman, P. Onaka, J. Tonry and A. Lee, “High Voltage CMOS Control 
Interface for Astronomy-Grade Charged Coupled Devices”, Journal of Instrumentation, Volume 3, P12003 
(2008). 

6. G. Varner and L. Ruckman, “The PRO1 ASIC for Fast Wilkinson Encoding”, Journal of Instrumentation, 
Volume 3, P12003 (2008). 

7. G.S. Varner, L.L. Ruckman, P.W. Gorham, J.W. Nam, R.J. Nichol, J. Cao, M. Wilcox,  “Large Analog 
Bandwidth Recorder And Digitizer with Ordered Readout (LABRADOR) ASIC,” Nucl. Instr. Meth.  A583 
(2007) 447-460. 

8. G. Varner and L. Ruckman, “A Monolithic Time Stretcher for Precision Time Recording”, Journal of 
Instrumentation, Volume 2, P04006 (2007). 

9. L. Ruckman, G. Varner, S. Stanic, A. Koga and T. Tsuboyama, “Development and Implementation of a 
Readout Module for Radiation Sensing Field-Effect Transistors,” IEEE Trans. Nucl. Sci. 53 (2006) 2452-
2455. 

10. G. Varner, “The Modern FPGA as Discriminator, TDC and ADC”, Journal of Instrumentation, Volume 1, 
P07001 (2006). 
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Igor Veryovkin 

 
Materials Science Division  phone:  630-252-3586 
Argonne National Laboratory   fax:       630-252-9555 
Argonne, IL  60439                                                                         email: verigo@anl.gov 
 
 
 
Education: 
Academy of Sciences of Uzbekistan Ph.D. in Physics and Mathematics, 1993   
Tashkent Polytechnic Institute  Diploma Thesis in Physical Engineering (physical electronics), 

summa cum laude degree, 1985 
 
Professional Employment: 

1985-1990 Engineer (engineer  - engineer-technologist of 3rd category), Special Bureau for Design 
and Technology at Arifov Institute of Electronics, Academy of Sciences of Uzbek Soviet 
Socialist Republic, Tashkent 700143, USSR  

1990-1995 Staff Scientist (assistant scientist - scientist - senior scientist) Arifov Institute of 
Electronics, Academy of Sciences of Uzbek Soviet Socialist Republic / Republic of 
Uzbekistan, Tashkent 700143, USSR / Uzbekistan 

1997-1998 Visiting Scientist, Department of Chemistry, University of Antwerp (UIA), B-2610 
Antwerp, Belgium 

1998-present Staff Scientist (visiting scholar - visiting scientist - assistant chemist - chemist), 
Materials Science Division, Argonne National Laboratory, Argonne 60439, USA 

 
Selected Recent Publications : 
1. “Efficient multiple beam ion optics for quantitative surface analysis: from simulations to a fully 

operational instrument”, Veryovkin I. V., Tripa C. E., Pellin M. J., Physics Procedia, 1 (2008) 379-389 

(invited) 

2. “Laser-Driven Acoustic Desorption of Organic Molecules from Back-Irradiated Solid Foils”, Zinovev, 

A.V., Veryovkin, I.V., Moore, J.F., and Pellin, M. J.,  Analytical Chemistry, Vol. 79, (21), (2007), 8232-8241 
3. “Detection of In-Situ Derivatized Peptides in Microbial Biofilms by Laser Desorption 7.87 eV 

Postionizaton Mass Spectrometry”, P.  D. Edirisinghe, J. F. Moore, K. A. Skinner-Nemec, C. Lindberg, C. S. 
Giometti, I. V. Veryovkin, J. E. Hunt, M. J. Pellin, L. Hanley, Analytical Chemistry, Vol. 79 (2) (2007), 508-
514 

4. “Development of a cesium sputter ion source compatible with commercial SIMS instruments”, Belykh, S. 
F.; Palitsin, V. V.; Veryovkin, I. V.; Kovarsky, A. P.; Chang, R. J. H.; Adriaens, A., Dowsett M., Adams, F.; 
Review of Scientific Instruments, 78, 085101 (2007) 9 pages 

5. “Vacuum Ultraviolet Postionization of Aromatic Groups Covalently Bound to Peptides”, Edirisinghe, P. 
D.; Moore, J. F.; Calaway, W. F.; Veryovkin, I. V.; Pellin, M. J.; and Hanley, L.; Analytical Chemistry Vol. 78 
(16) (2006) 5876-5883 

6. “Mass Spectrometry on the Nanoscale with Ion Sputtering based Techniques: what is feasible”, 
Veryovkin I. V., Calaway W. F., Tripa C. E., Pellin M. J., Nuclear Instruments & Methods In Physics Research 
Section B-Beam Interactions With Materials And Atoms, Vol. 261 (2007), pg. 508-511 

7. “Laser post-ionization secondary neutral mass spectrometry for ultra-trace analysis of samples from 
space return missions”; Veryovkin, IV; Calaway, WF; Tripa, CE; Moore, JF; Wucher, A; Pellin, MJ; Nuclear 
Instruments & Methods In Physics Research Section B-Beam Interactions With Materials And Atoms, Vol. 241 
(2005) 356-360  

8. “Temperature dependence of secondary ion emission from tantalum produced by atomic and polyatomic 
gold projectiles”; Belykh, SF; Veryovkin, IV; Palitsin, VV; Samartsev, AV; Adriaens, A; Adams, F; 
International Journal Of Mass Spectrometry, Vol. 237 (2004) 55-63 
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Materials Science Division      Tel: (630)-252-3461   
Argonne National Laboratory             Fax: (630)-252-9151   
9700 South Cass Avenue, Argonne, IL 60439   Email: hau.wang@anl.gov 
 
 
Professional Interests: 
Material chemistry including synthesis, characterization, and assembly of nanoscale materials such as 
nanowires and nanotubes with use of anodized aluminum oxide templates for electronics, sensors, and 
photonic research.  Fundamental understanding of energy and electronic transport related processes. 
 
Education: 
1981 Ph.D. Organometallic/Inorganic Chemistry, University of Minnesota, Minneapolis, MN 
1975 B.S.   Chemistry, National Tsing-Hua University, Taiwan     
                 
Professional Experience: 
1990 – Present  Chemist, Argonne National Laboratory, Materials Science Division 
1985 – 1990 Assistant Chemist, Argonne National Laboratory, Materials Science Division  
1983 – 1985 Postdoctoral Appointee, School of Chemical Sciences, University of Illinois, Urbana- 
  Champaign, IL 
 
Honor and Awards: 
2001  Decade of Discovery Award presented by the Department of Energy for sustained outstanding 

work in the area of organic superconductivity. 
1990 DOE-BES/Division of Materials Science, Award for Outstanding Scientific Achievement in 

Materials Chemistry. 
1985  DOE-BES/Division of Materials Science, Award for Outstanding Scientific Achievement in 

Materials Chemistry. 
 
Professional Committees and Activities: 
Participate (PI) in the DOE Center of Excellence for the Synthesis and Processing of Advanced Materials: 
Smart Structures Based Upon Electroactive Polymers, lead PI G.J. Exarhos (PNNL), 2000-2005. 
Participate (PI) in the DOE/BES Complex Systems: Science for the 21st Century: Laterally Confined 
Nanomagnets, lead PI S.D. Bader (ANL), 2000-2004. 
Participate in the NSF Nanoscale Science and Engineering Center at Northwestern University, Center for 
Soft Matter Architecture Research and Technology (SMART), lead PI C.A. Mirkin 2001-2005. 
University of Chicago/Argonne National Laboratory seed grant "Synthetic Quantum Confined Materials", 
1997-1999. 
 
Selected Publications: 
1.   Facile synthesis of highly aligned multi-walled carbon nanotubes from polymer precursors, C.Y. Han, Z.L. 

Xiao, H.H. Wang, X.-M. Lin, S. Trasobares, R.E. Cook, J. Nanomaterials, 2009 in press, 
http://www.hindawi.com/journals/jnm/aip.562376.html  

2.  High-Performance, Flexible Hydrogen Sensors That Use Carbon Nanotubes Decorated with Palladium 
Nanoparticles, Yugang Sun and H. Hau Wang, Adv. Mater. 2007 19 2818-2823. 

3. Control of the Anodic Aluminum Oxide Barrier Layer Opening Process by Wet Chemical Etching, C. Y. 
Han, G. A. Willing, Z. Xiao, H.H. Wang, Langmuir 2007 23 1564. 

4.  Z.L. Xiao, C.Y. Han, W.K. Kwok, H.H. Wang, U. Welp, J. Wang, and G.W. Crabtree, “Tuning the 
Architecture of Mesostructures by Electrodeposition” J. Am. Chem. Soc. 2004 126 2316. 

5. H. Wang, W. You, P. Jiang, L. Yu and H.H. Wang, “Supramolecular Self-Assembly of Conjugated Diblock 
Copolymers” Chem. Eur. J. 2004 10 986. 

6.  J.M. Williams, A.J. Schultz, U. Geiser, K.D. Carlson, A.M. Kini, H.H. Wang, W.-K. Kwok, M.-H. Whangbo, 
J.E. Schirber, Organic Superconductors-New Benchmarks, Science, 1991 252 1501. 
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Zikri Yusof 

 
High Energy Physics Division        phone:  630-252-6280 
Argonne National Laboratory         fax:       630-252-5076 
Argonne, IL  60439                                                                      email: zyusof@anl.gov 
 
 
 
Education: 
Illinois Institute of Technology: Ph.D. Physics, 1999   
University of Wisconsin-Madison: B.Sc. Physics 1985 
 
 
Professional Employment: 
1999-2002 Postdoctoral Fellow, University of Connecticut. 
2002-2005  Postdoctoral Fellow, Argonne National Laboratory. 
2005-Present  Assistant Physicist, Argonne National Laboratory. 
 
 
Selected Recent Publications : 
1. S. Antipov, L. Spentzouris, W. Gai, M. Conde, F. Franchini, R. Konecny, W. Liu, J.G. Power, Z. Yusof, and C. 

Jing, “Observation of wakefield generation in left-handed of metamaterial-loaded waveguide”, J. Appl. 
Phys. 104, 14901 (2008). 

2. Z. Yusof, B.O. Wells, T. Valla, P.D. Johnson, A.V. Fedorov, Q. Li, S.M. Loureiro, and R.J. Cava, “Angle-
resolved photoemission study of the metal-insulator transition in bismuth cobaltates”, Phys. Rev. B 76, 
165115 (2007). 

3. C. Jing, A. Kanareykin, J.G. Power, M. Conde, Z. Yusof, P. Schoessow, and Wei Gai, “Observation of 
Enhanced Transformer Ratio in Collinear Wakefield Acceleration”, Phys. Rev. Lett. 98, 144801 92007). 

4. Zikri M. Yusof, Manoel E. Conde, and Wei Gai, “Schottky-Enabled Photoemission in a rf Accelerator 
Photoinjector – Possible Generation of Ultralow Transverse Thermal-Emittance Electron Beam”, Phys. 
Rev. Lett. 93, 114801 (2004). 

5. J.G. Power, W. Gai, S.H. Gold, A.K. Kinkead, R. Konecny, C. Jing, W. Liu, and Z. Yusof, “Observation of 
Multipactor in an Alumina-Based Dielectric-Loaded Accelerating Structure”, Phys. Rev. Lett. 92, 164801 
(2004). 

6. J.F. Zasadzinski, L.Coffey, P. Romano, and Z. Yusof, “Tunneling Spectroscopy of Bi2Sr2CaCu2O8+�: 
Eliashberg Analysis of Spectral Dip Feature”, Phys. Rev. B 68, 180504 (2003). 

7. T. Valla, P.D. Johnson, Z. Yusof, B.O. Wells, et al., “Coherence-Incoherence and Dimensional Crossover in 
Layered Strongly Correlated Metals”, Nature 417, 627 (2002). 

8. Z. Yusof, B.O. Wells, T. Valla, A.V. Fedorov, P.D. Johnson, Q. Li, C. Kendziora, S. Jian, and D.G. Hinks, 
 “Quasiparticle Liquid in Highly Overdoped Bi2Sr2CaCu2O8+�,” Phys. Rev. Lett. 88, 167006 (2002). 

 



Tiachi Zhao 

 
Department of Physics                                                                   Office Phone: (206) 543-3020 
University of Washington                                                               Lab Phone:    (206) 543-9136 
Seattle, WA 98195-1560                                                                 e-mail:tianchi@u.washington.edu 

 
 
Education: 

Year Degree  Institution and Location       Field of Study 
1970  B.S.   University of Science and Technology, China   Nuclear Physics 
1983 M.S.  Columbia University, New York        Physics 
1987 Ph.D.   Columbia University, New York          High Energy Physics 

 
 
Academic Appointments: 

 July 1994 – Present: Research Associate Professor, University of Washington 
 July 1991 – June 1994: Research Assistant Professor, University of Washington  
 Oct. 1986 – June 1991: Research Associate, University of Washington 

 
Selected Recent Publications : 
Publications by Myself as the Lead/Corresponding Author 

1. Book titled as “Physical Principles and Applications of Sensors and Detectors”, May 2008, Science 
Press of China (in Chinese). 

2. The Design and Construction of the BESIII Detector, submitted to Nucl. Instru. and Meth. 
3. The muon system of the Run II D0 detector, with V.M. Abazov, et.al., Nuclear Instruments and 

Methods, A 552 (2005) 372-398. 
4. A new surface treatment for the prototype RPCs of the BESIII spectrometer , with  Jiawen Zhang et 

al.,  Nuclear Instrument and Methods, A 540 (2005) 102-112. 
5. The Muon System of the Run II D0 Detector, Nuclear Instrument and Methods, A 552 (2005) 372-398. 
6. D0 Forward Angle Muon Tracking Detector and Its Gas System, IEEE Trans. NS, Vol. 49, (2002) 

1092-6. 
7. A study of gas mixtures for the ATLAS MDT, T. Zhao and L. He, IEEE Trans. Nucl. Sci. Vol. 43, 1188 

(1996). 
8. A Study of Electron Drift Velocity in Ar-CO2 Gas Mixtures, T. Zhao et al., Nucl. Instr. and Meth., 

A340 (1994) 485-490. 
9. Design, Fabrication and Evaluation of an Extremely Light, Small Size Multiwire Proportional 

Chamber System, T. Zhao and U. Bratzler, Nucl. Instr. and Meth. A335 (1993) 78-85. 
Other Significant Publications as a Member of Collaborations 

1.  Search for W′ Bosons Decaying to an Electron and a Neutrino with the DØ Detector, Phys. Rev. 
Lett. 100, 031804 (2008). 

2. Search for Squarks and Gluinos in Events with Jets and Missing Transverse Energy using 2.1 fb-1, 
of pp Collision Data at √s = 1.96 TeV, Phys. Lett. B 660, 449 (2008). 

3. Observation and Properties of the Orbitally Excited Bs2
* Meson, Phys. Rev. Lett. 100, 082002 (2008). 

 
Relevant Research Experience 

1. 2007-present: Worked on ATLAS muon upgrade using the micromegas technology.  
2. 2006-present: Working on developing a new type of dense scintillating glass for future high energy 

physics experiments.  
3. 2004-present: Worked on detector R&D for the future International Linear Collider.  

Services 
Associate editor for the IEEE Transaction on Nuclear Science, in charge of processing gas detector papers 
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