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WELCOME to the 2024 Symposium of the Rocky Mountain Chapter of the American 
Vacuum Society. Thank you for joining us today! 
 
The topic of this year’s technical session is “Charging Up for the Future”. I’ve always been excited 
about next generation technologies, and thinking about how some new technology may drastically 
change how we do things, e.g., novel batteries, quantum computing, clean electricity generation, 
and novel materials enabling all these technologies. The symposium today features many talks on 
battery technologies, as well as talks on photovoltaics and novel phenomena in light-matter 
interaction.  
 
I am pleased to welcome over 20 vendors, showcasing the latest in vacuum products and 
services, to our 2024 Symposium. Please take a moment to visit some of these vendors and learn 
about the latest products in vacuum technology. Company representatives will be available to 
provide details about their equipment and answer questions about their products. The Vendor 
Exhibit is open from 10:00 a.m. to 6:00 p.m.  
 
In addition to the vendor exhibit, the poster session starts at 3:30 p.m. and will feature posters from 
the Colorado Front Range and beyond. The happy hour with complimentary beverages and 
appetizers starts at 4:00 p.m. At 5:45 p.m. cash awards will be presented to the top three student 
posters. Door prizes will also be given away during this time (you must be present to win!).   
 
This year we were pleased to offer a wide program of short courses taught by leaders in their 
respective fields. The slate of course topics span a wide range of vacuum technologies, system 
design, and troubleshooting. The chapter strives to provide in demand content at this annual 
symposium, and suggestions for course topics are always appreciated. We also do on-site teaching 
at your location when the demand is large enough.  
 
The Rocky Mountain Chapter of the AVS is an all-volunteer organization. Thank you to the many 
volunteers whose efforts keep the chapter running all year long and allow us to present this annual 
symposium today. I would also like to thank all the symposium sponsors, attendees, exhibitors, 
and speakers for helping to make this symposium a success.  
 
The Rocky Mountain AVS Chapter is always looking for volunteers to get involved in the chapter 
and make this symposium a successful event. If you would like to get more involved with the 
chapter, please contact me, or any Rocky Mountain AVS Chapter board member. In addition, 
please feel free to provide any suggestions that would help us improve for the 2025 Symposium. 
 
We hope you find the symposium stimulating, informative, and useful for your professional 
careers.  
 
Cristian Ciobanu 
2024 Chair of the Rocky Mountain Chapter 
American Vacuum Society  
 
cciobanu@mines.edu  
  



 

Industry leading 
Ion Beam technology. 

Kaufman & Robinson’s objective is to push the 
boundaries of broad beam source technology.

Get to know  
us today.

www.ionsources.com
(970) 495-0187



Call 970-692-2335 · info@intellivation.com    
Loveland, CO USA · INTELLIVATION.COM

Large Area  
Vacuum Equipment
· Systems up to 2 meters wide
·  Precision controls & interface
·  In-house lab machines
·  R2R development support

Various Deposition
Technologies
·  Advanced process  

knowledge 
·  Various PVD processes
·  Pre- & post-treatment
·  In-situ monitoring

Vertically Integrated  
Manufacturing
·  Engineering, modeling, & design
·  Complete in-house machining
·  Full manufacturing
·  Advanced components  

& controls

EXPERTS in 
VACUUM ROLL COATING EQUIPMENT  



2024 ANNUAL SYMPOSIUM & EQUIPMENT EXHIBIT  
OVERVIEW 

 
8:00 a.m.   Registration begins. 
 
9:00 a.m. - 11:30 a.m. Morning Oral Session 
 
9:00 a.m. - 12:00 p.m. Introduction to Vacuum Technology J.R. Gaines (K.J. Lesker, in 

Private Dining Room) 
 
10:00 a.m.  Vendor Exhibit opens. 
 
11:30 a.m. - 1:30 p.m. Free Lunch in the Exhibit Area 
 
1:30 p.m. - 3:30 p.m.  Afternoon Oral Session 
 
3:30 p.m.   Poster Session opens. 
 
4:00 p.m. - 6:00 p.m. Social hour, Vendor Exhibit and Student Poster Session (Authors 

will be present from 3:30 p.m. to 5:15 p.m. Winners announced by 
5:45 p.m.) 

 
 
Vendor information is posted online at https://www.rmcavs.org/vendor-exhibit/. 
 
 
 
 
 

2024 RMC-AVS BOARD MEMBERS 
 
Officers 
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ALD AT ANY SCALE
Scalable ALD solutions from R&D to Commercial

For Sales Inquires:
sales@forgenano.com12300 Grant St. #110 Thornton, CO 80241

Atomic Layer Deposition (ALD) offers precise control over thin film coating, versatility in material selection and 
scalability and compatibility with various substrates with broad applications across industries.

Why ALD?
Improve the parts to better the whole product

Precise Thickness Control Tailored Multilayers Conformal Coatings

Materials and Objects Coated One Atom at a Time 

Forge Nano offers a full suite of benchmark setting, Atomic Layer Deposition Equipment and Services. From 
small batch, R&D to industrial scale production, Forge Nano has built the worlds largest group of Atomic Layer 
Deposition experts and equipment under one roof. 

Configurable Solutions 
For reliable and repeatable deposition



 
 

A DIVISION OF ULVAC-PHI

Solutions to address all surface analysis needs
• Materials properties engineering and

validation
• Surface defects and contamination

• Failure analysis and process control
• Coatings and Interfaces
• Thickness and composition

18725 Lake Drive East
Chanhassen, MN 55317, USA

www.phi.com
www.ulvac-phi.com

2500 Hagisono, Chigasaski
253-8522, Japan

PHI 710

Fully Automated Multi-Technique XPS/HAXPES 

Multi-Technique Scanning Auger Spectrometer

TOF-SIMS For Elemental and Molecular Analysis

• Easy to use, fully automated instrument with auto-tuning and calibration

• Elemental and chemical state information from sample surfaces and
nano-scale features, thin films, and interfaces

• Superior Auger imaging performance, spatial resolution, sensitivity,
and spectral energy resolution

• Expanding capabilities by multiple optional techniques:
FIB, EDS, BSE, EBSD

• Quantitative elemental and chemical composition from top 5-30 nm surface

• High throughput with multiple parking positions and standards in-situ

• Fully integrated in-situ multi-technique instrument − fully cutomizable to
address all surface analysis needs

• High sensitivity for large area and small area down to 5 µm

• Superior sensitivity, low spectral background, unique ability to 
image highly topographic surfaces

• Unambiguous peak identification with parallel tandem MS imaging 
capability

• Sleek appearance, reduced footprint, and reduced power 
consumption

• Fully automated stage design for reliable, high-throughput sample 
handling with in-vacuum parking

• Thin films structural characterization
• Metrological applications
• Competitive analysis



SYMPOSIUM PROGRAM 
 

9:00 a.m. - 9:30 a.m.  Stress and Chemical Engineering Methods for Suppressing 
Cracking/Dendrites in Solid-State Electrolytes 

 Prof. Chunmei Ban, University of Colorado Boulder 
 
9:30 a.m. - 10:00 a.m. Site Disorder Drives Cyanide Dynamics and Fast Ion 

Transport in Li6PS5CN 
  Prof. Annalise Maughan, Colorado School of Mines 
 
10:00 a.m. - 10:30 a.m. Coffee Break and Vendor Exhibits 
 
10:30 a.m. - 11:00 a.m.  Manufacturing-Scale Atomic Layer Deposition for Battery 

Applications 
  Dr. Arrelaine Dameron, Forge Nano 
 
11:00 a.m. - 11:30 a.m.  Flow Batteries for Affordable, Grid-Scale Energy Storage 
  Dr. Jessica Murdzek, Otoro Energy, Inc. 
 
11:30 a.m. - 1:30 p.m. Lunch and Vendor Exhibits 
 
1:30 p.m. - 2:00 p.m. Strong Light-Matter Coupling in 2D Materials 
  Prof. Sean Shaheen, University of Colorado 
 
2:00 p.m. - 2:30 p.m. Cracked Film Lithography for Bifacial CdTe Photovoltaics 
 Dr. Christopher Muzzillo, NREL 
 
2:30 p.m. - 3:00 p.m. Using Soft XAS Measurements to Probe Defect Structure in 

Biomass Electrocatalysts 
  Prof. Nicholas Bedford, University of New South Wales 
 
3:30 p.m. - 6:00 p.m. Poster Session, Vendor Exhibits, and Social Hour 
 
 
 
Poster Session prizes provided by MKS https://www.mks.com/. 
 

  
 
 
Abstracts are posted online at https://www.rmcavs.org/2024-symposium/.  
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• Fully automated XPS metrology
• Depth profiling by ARXPS using 

variable X-ray energies
• Hybrid metrology (SEM/SAM, 

LEISS, UPS/IPES, Raman, IRRAS)
• Variable conditions, UHV to NAP
• Two versions, two sample sizes: 

LAB (80 × 80mm) or FAB (8″/12″)

SURFACE HYBRID METROLOGY 
OF SMALL SAMPLES AND FULL WAFERS

EnviroMETROS

www.specs-tii.com/north-america  |  +1 508 618 1292  |  usa@specs-tii.com

KEY FEATURES



 
 
 
 

 



MKS enables technologies that                     
transform our world.

We deliver foundational technology solutions to the markets 
we serve. Our ability to understand and apply leading edge 
science, engineering and technology has made us an innovation 
leader and trusted partner pushing the boundaries of possibility. 

Our products are derived from our core competencies in 
pressure measurement and control, flow measurement and 
control, gas and vapor delivery, gas composition analysis, 
electronic control technology, reactive gas generation and 
delivery, power generation and delivery, and vacuum technology.

• 	Baratron® Capacitance Manometer
	 Long-term performance, accuracy and reliability

• 	Mass Flow Controller (MFC)	
	 Compact, ultra-fast accuracy

•	 Residual Gas Analyzer (RGA)
	 Powerful, flexible, high vacuum analysis

•	 Gate Valve
	 Optimized, high performance isolation

Visit www.mks.com 
or call +1 978-645-5500

PIONEERING INNOVATION
IN VACUUM TECHNOLOGY

DA02B Manometer

C-Series MFC

HPQ3 RGA

R-Series Gate Valve
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