
Fiscal Year 2025 One-Time Funding: Purchase of a new 

compressor/cryopump unit for the Denton electron-beam deposition system 

Proposal Team: Wenyong Wang (PI), Jifa Tian, and Jinke Tang. Department of Physics and 

Astronomy 

Total Amount Requested: $27,444 

 

Project Description 

Our proposal team is currently working on advanced quantum devices based on two-dimensional 

(2D) materials and is building a world-class research capability at UW, which is closely aligned 

with the goals of the College’s Tier 1 Engineering Initiative, especially the target of achieving 

world-class research and graduate education. 2D materials, such as graphene, transition metal 

dichalcogenides, and other van der Waals heterostructures, are at the forefront of quantum 

materials science and engineering. Research in this area can lead to breakthroughs in electronics, 

energy storage, sensors, and more. These quantum materials have applications across multiple 

disciplines, including physics, chemistry, electrical engineering, etc. This interdisciplinary nature 

will foster innovations across various fields, which aligns well with the goals of a Tier 1 

engineering program. High-quality research in this cutting-edge field can attract top-tier graduate 

students, and the influx of talent is essential for building a robust research environment and 

achieving Tier 1 status. Such an educational effort will produce highly skilled graduates who are 

well-prepared for careers in academia, industry, and government, contributing to Wyoming’s 

technological workforce. Our leading research in this field also facilitates collaborations with top 

universities and national labs, as we have already established collaborations with scholars at UT 

Austin, Purdue University, Lawrence Livermore National Laboratory, etc., which will enhance the 

university’s reputation and research capabilities. Research in 2D quantum materials is highly 

competitive and is well-funded by federal agencies including NSF and DOE, and success in 

securing these grants can provide significant financial resources to support the mission of the Tier 

1 Engineering Initiative. Our recent research results have been published in prestigious journals 

including Nature Communications and Nano Letters, and such high-impact publications and 

possible future patents can also enhance UW Engineering’s academic reputation and ranking, 

which are key metrics for achieving a Tier 1 status.  

Research on 2D materials requires state-of-the-art facilities and equipment, and the Denton 

electron-beam (e-beam) thin-film deposition system in our lab is one of such crucial instruments. 

Unlike conventional thermal evaporators that use a resistive heating source to heat the material 

until it evaporates, an e-beam deposition system uses a focused electron beam to directly heat and 

vaporize the material. The capability of a thermal evaporator is limited to the maximum 

temperature achievable by resistive heating and is only suitable for materials with low melting 

temperatures such as aluminum or gold. An e-beam evaporator, on the other hand, can achieve 

much higher deposition temperatures due to the concentrated energy of the focused electron beam 

and is critical for the deposition of high-melting-point materials such as titanium (3,034°F), 

tungsten (6,192°F), and many others. E-beam evaporators also have other advantages including 



lower contamination risk since the material is heated directly and the crucible remains cooler, and 

can create high quality and more uniform thin films.  

The Denton e-beam deposition system in our lab was purchased in 2010 using a DOE fund, and it 

has been used by our team members for precise thin-film depositions down to the 1 nm scale, a 

process essential for the fabrication of various device structures including quantum devices based 

on advanced 2D materials. The compressor/cryopump unit is a vital component of the e-beam 

system, as it creates a high vacuum down to 10-8 Torr for the evaporation chamber, which is 

necessary for high quality thin-film deposition. Unfortunately, after continuous usage for almost 

14 years, the current compressor/cryopump unit for the Denton deposition system was completely 

broken last December and is beyond repair. The failure of the compressor/cryopump unit has 

brought all functions of the Denton deposition system to a standstill, and the inability to operate 

the equipment has halted device fabrications for multiple research projects. Without this critical 

component, we risk falling behind in our research projects, compromising our ability to compete 

for grants and collaborate with other institutions. Additionally, the educational mission of our 

department is being adversely affected, as students are unable to access the equipment necessary 

for their research experiments. Repairing the existing compressor/cryopump unit is not feasible 

due to its age and the lack of available parts, and a replacement is the only viable solution to restore 

functionality. To resume our research and educational activities, we are in critical need to purchase 

a replacement compressor/cryopump unit.  

Therefore, for this 2025 One-Time Funding proposal call, we propose the purchase of a new 

compressor/cryopump unit that is compatible with our Denton e-beam system. This funding will 

not duplicate previous awards as it is to replace a completely broken unit of an instrument. It will 

not duplicate existing infrastructure in the College either because, to the best of our knowledge, 

our Denton system is the only electron-beam thin-film deposition system available at the 

University of Wyoming. The total cost of a new compressor/cryopump unit is $27,444. This 

amount is too small to meet the requirement for a Major Research Instrumentation (MRI) funding 

but is rather large for a typical NSF research grant. Most importantly, this replacement needs 

immediate funding that cannot be met through standard grant application channels, but it is well 

suited for this proposal call that requires the awarded fund to be spent by May 31, 2025. 

In summary, the Denton e-beam deposition system is a crucial piece of equipment, enabling 

cutting-edge research and education in the fields of quantum materials and nanoengineering. 

Without a functional compressor/cryopump unit the system is inoperable. The proposed purchase 

is essential to restore the functionality of the Denton system and ensure the continuation of our 

research and educational activities. Given the critical role of this instrument, we believe this 

expenditure will yield significant long-term benefits for the College that can help accomplish the 

goals of the Tier 1 Engineering Initiative.  

 

 

  



Budget and justification 

The cost of the replacement compressor/cryopump unit is $27,444, which includes  

1. New Trillium M350 Helium Compressor: $11,565 

2. New cryopump, Cryo-Plex 8, ISO 200, Diode: $11,121 

3. Cable, drive, on-board compressor: $734 

4. Helium line: $1,024 

5. Shipping and Handling: $3,000 

Total: $27,444 

The original compressor/cryopump unit for the Denton e-beam deposition system was from 

Oxford Instrument, which was bought by Trillium years ago. The price quote provided by Trillium 

is attached to this proposal.  

 

 

 



SALES QUOTATION
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Item Product Description Price Qty Extended

University of Wyoming

223 Physical Sciences Building

Laramie, WY  82071

University of Wyoming

223 Physical Sciences Building

Laramie, WY  82071

Jifa Tian

Tel: 

Email: jtian@uwyo.edu

Net 30 days

ExWorks Trillium

Trillium Inside Sales

New M350 Compressor and CP8 ISO Diode

4/8/2025

15 - 20 Weeks

Tel: (800) 453-1340 x 1

Email: inside.sales@trilliumus.com

Trillium US 

130267 Rev C13011 SE Jennifer St

Suite 204

Clackamas, OR 97015

Corporate/Remittance Address Shipping Address for This Quote

Trillium US 

1/8/2025

Email PO to: csr@trilliumus.com

Fax PO to: 512‐443‐6665

Please Indicate Shipping Account on PO

Customer Name/Address Ship to Address

To Place OrdersSalespersonCustomer Contact

1000 E. University Ave., Dept. 3905 1000 E. University Ave., Dept. 3905

Quote Date:

Expiration:

Quote ID:

Terms:

Freight Terms:

Lead Time:

1340 Airport Commerce Dr.

Bldg 1 Suite 175

Austin, TX  78741

Site Phone: 1‐800‐453-1340

PN

1 $11,565.00 1 $11,565.00New Trillium M350 Helium Compressor

• 208V 60Hz 3Ph Operation

• Water Cooled

91-00350-000

2 $11,121.00 1 $11,121.00NEW Cryo-Plex 8, ISO 200, Diode 10227

3 $3,000.00 1 $3,000.00Shipping and Handling

• Freight to zip 82071

4 $734.00 1 $734.00CABLE, DRIVE, ON-BOARD compressor to 

ASC/CTI standard pump, 10FT,

10355-10

5 $512.00 2 $1,024.00HELIUM LINE, 0.5"ID, 10FT LNG, HL-10

• Straight Ends - No 90 deg Elbow

10418-10

WARRANTY

$27,444.00TOTAL

Authorized Signature Date

Trillium Inside Sales via email 1/8/2025

New Helium Compressors are Provided with a 12 Month Warranty
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