
Standard Form 298 (Rev 8/98) 
Prescribed by ANSI  Std. Z39.18

Final Report

W911NF-17-1-0168

69999-CH-RIP.1

860-486-4912

a. REPORT

14.  ABSTRACT

16.  SECURITY CLASSIFICATION OF:

1. REPORT DATE (DD-MM-YYYY)

4.  TITLE AND SUBTITLE

13.  SUPPLEMENTARY NOTES

12. DISTRIBUTION AVAILIBILITY STATEMENT

6. AUTHORS

7.  PERFORMING ORGANIZATION NAMES AND ADDRESSES

15.  SUBJECT TERMS

b. ABSTRACT

2. REPORT TYPE

17.  LIMITATION OF 
ABSTRACT

15.  NUMBER 
OF PAGES

5d.  PROJECT NUMBER

5e.  TASK NUMBER

5f.  WORK UNIT NUMBER

5c.  PROGRAM ELEMENT NUMBER

5b.  GRANT NUMBER

5a.  CONTRACT NUMBER

Form Approved OMB NO. 0704-0188

3. DATES COVERED (From - To)
-

Approved for public release; distribution is unlimited.

UU UU UU UU

02-08-2019 15-May-2017 14-May-2019

Final Report: Computer Cluster for Ultracold Chemistry and 
Molcular Ions

The views, opinions and/or findings contained in this report are those of the author(s) and should not contrued as an official Department 
of the Army position, policy or decision, unless so designated by other documentation.

9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS
(ES)

U.S. Army Research Office 
 P.O. Box 12211 
 Research Triangle Park, NC 27709-2211

REPORT DOCUMENTATION PAGE

11.  SPONSOR/MONITOR'S REPORT 
NUMBER(S)

10.  SPONSOR/MONITOR'S ACRONYM(S)
    ARO

8.  PERFORMING ORGANIZATION REPORT 
NUMBER

19a.  NAME OF RESPONSIBLE PERSON

19b.  TELEPHONE NUMBER
Robin Cote

611103

c. THIS PAGE

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggesstions for reducing this burden, to Washington 
Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA, 22202-4302.  
Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any oenalty for failing to comply with a collection 
of information if it does not display a currently valid OMB control number.
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

University of Connecticut - Storrs
Sponsored Program Services
438 Whitney Road Ext., Unit 1133
Storrs, CT 06269 -1133



Agency Code:  

Proposal Number:  69999CHRIP

Address:  Sponsored Program Services, Storrs, CT  062691133 
Country:  USA
DUNS Number:  614209054 EIN: 060772160 

Date Received:  02-Aug-2019
Final Report for Period Beginning 15-May-2017 and Ending 14-May-2019

Begin Performance Period: 15-May-2017 End Performance Period:  14-May-2019

Submitted By:  Robin Cote
Phone:  (860) 486-4912

STEM Degrees:  0 STEM Participants:  0

RPPR Final Report 
as of 26-Aug-2019

Agreement Number:  W911NF-17-1-0168

Organization:  University of Connecticut - Storrs

Title:  Computer Cluster for Ultracold Chemistry and Molcular Ions

Report Term:  0-Other
Email:  robin.cote@uconn.edu

Distribution Statement:  1-Approved for public release; distribution is unlimited.

Major Goals:  The major goals of the DURIP project were to acquire dedicated computing devices to enable our 
group to enhance currently funded research by the DoD on ultracold chemistry and molecular ions, to contribute to 
projects currently proposed to the DoD in ultrafast molecular dynamics, and to increase in general our research 
capabilities in areas of interest to the DoD.

Accomplishments:  We only recently purchased 4 dedicated nodes in the UConn High Performance Computing 
Cluster, which also gives us priority access to other nodes in the queue procedures of the cluster. In fact, the nodes 
were purchased in May, i.e. only a few months ago. Hence, no results have yet led to publications, although some 
preliminary results were obtained with the new equipment.



Since acquiring the equipment, we have been able to start computing Franck-Condon factor (FCF) to excite simple 
poly-atomic molecules in the hope to find candidates that would allow direct laser cooling, or at least allow optical 
detection by photon scattering. We have concentrated our effort on BaOCa+, which is a molecule considered by a 
member of our ARO funded MURI. Our preliminary results indicate that laser cooling might not be possible, since 
the FCF is 0.85: it is believed that values near 0.98 or 0.99 are required for direct laser cooling. However, a value of 
0.85 would be sufficient for direct optical detection of the molecule, which would enhance drastically the 
experimental capabilities of our collaborators.



We also started to compute long-range interactions between poly-atomic linear neutral molecules. Again, we got 
only preliminary results, but they also indicate that classes of simple molecules could be aligned by external electric 
fields and provide interesting long-range features in the interaction potentials. We looked at Li-O-Na as a case 
study.

Training Opportunities:  Since we just purchased the equipment, there has been few training opportunities. A 
new graduate student joining my group has started to use the equipment, but it is only in the initial stage.
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