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1. We are developing a hybrid Raman and UV/Vis spectrometer for 
rapid detection of some threats.

2. We have some ideas to share.
3. We are also developing ideas pertaining to eradication of 

immediate threats.

We examined 4 types of threats:
a. Viral (Tobacco Mosaic Virus/TMV)
b. Bacterial (K12 Ecoli)
c. Mold (Yeast)
d. Chemical/poison (ibuprofen, acetaminophen, children’s aspirin, 
e. pure aspirin, nicotine)

Progress Report
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There are largely two types of detection strategies:
A. Detection via chemical alteration/reaction (e.g. PCR); i.e ACTIVE
B. Detection via minimal or no chemical alteration (e.g. Raman/IR); i.e. PASSIVE

https://www.lanl.gov/discover/news-release-archive/
2021/April/0422-pegasus-biosensor.php

ACTIVE examples:

https://www.lanl.gov/discover/news-release-archive/
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Factors to consider/boundary conditions:

1. Does the interrogation method damage the sample?
2. Is it dangerous to the operator?
3. How much training is required for the operator?
4. How long does it take to perform?
5. Expense
6. Reliability/ruggedness of equipment 
7. Possibility for remote detection?
8. Reagents/chemicals/repeated measurements/supplies
9. Measurements in extreme conditions (e.g. high temperature)

We decided to focus on PASSIVE/spectroscopic methods for rapid testing.
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Energy (eVs)→

https://socratic.org/questions/what-is-the-electromagnetic-spectrum-used-for
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Spectroscopic methods we tried:

1. Raman spectroscopy
2. UV/Visible absorption spectroscopy
3. NMR
4. Cyclic voltammetry
5. Fluorescence spectroscopy
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Raman spectra of aspirin (top), acetaminophen (2nd from top), and ibuprofen (3rd from top) powders. 
The lower 2 traces are Raman spectra of various mixtures of these 3 constituents. 

Raman Spectra
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UV/Vis absorption spectra
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NMR Spectra

 

 

Proton NMR spectra of yeast (left) and TMV (right). 
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One suggested approach:

Raman→UV/Vis→NMR→ACTIVE
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Proposed setup (sketch):
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Portable Raman spectrometer (example)
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Portable UV/Visible spectrometer (example)
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Portable NMR/benchtop spectrometer (example)
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Visit to the San Ysidro and Otay Mesa DHS Border Facilities
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Merime Njegomir





Controlled/selected decomposition with monochromatic hard x-rays



ICIP Talk
July 11, 2022

Decomposition of materials using tuned hard x-rays.
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K-edge and L-edge absorption of x-rays
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Evidence for L-edge induced chemistry



Fig 1:  (Left): Schematic of x-ray irradiation of strontium oxalate just above the K-edge of 
Sr6. (Middle): photos of x-ray induced reaction of SrC

2
O

4
  (Right): X-ray induced decay of 

KClO
3
 into KCl and O

2
 as a function of x-ray energy.

Observation of molecular decomposition 
“resonances” in the hard x-ray regime.

25 keV ~ 0.5 Å



Nucleic acids and their incorporation into DNA/RNA

TATB

Melamine



Virus schematic



Patent application: VACCINES PRODUCED 
USING HARD X-RAYS



RadTown
CONTACT US
Mail Irradiation
Radiation Facts
Irradiated mail is passed through a high energy beam of electrons or x-rays.
Irradiation sterilizes mail; it does not make mail radioactive.
Mail irradiation can damage plastics and make paper brittle.
Mail irradiation is a technique that is used on mail addressed to certain government agencies to ensure that packages and letters do not contain 
harmful bacteria. Postal workers that use mail irradiation equipment are kept safe by strict controls throughout the process.

On this page:
About Mail Irradiation
What you can do
Where to learn more

About Mail Irradiation
In October 2001, the infectious disease anthrax was found in mail sent to several news agencies and the offices of two United States Senators. 
Anthrax is a species of bacteria (scientific name: Bacillus anthracis) that forms spores, which when inhaled, can make people sick. It is very rare 
that you would come in contact with anthrax during normal daily activities. However, after the anthrax mailings in 2001, the U.S. Postal Service 
began to irradiate mail addressed to certain government agencies. This was done with help from the Federal Bureau of Investigation (FBI) and 
public health experts.

Irradiating mail can make it dry, brittle or discolored.
During the irradiation process, mail must pass through a high energy beam of ionizing radiation in order to kill harmful bacteria. The beam 
penetrates deep into the mail to destroy viruses and bacteria—like anthrax. Mail irradiation can also be used on thicker postal materials like letter 
trays and packages.

The ionizing radiation used in the mail irradiation process can cause chemical changes in paper. The mail might come out brittle and discolored, 
looking and smelling like it has been baked in an oven. Irradiation also might turn plastics brown and warp CD cases or other plastic storage 
containers. Even though it causes physical changes, irradiating mail does not make the mail radioactive.

Radiation levels are closely monitored at mail irradiation facilities to ensure that workers are safe. The facilities have thick concrete or lead lined 
walls to shield employees and visitors from radiation.

What You Can Do
There are no radiation concerns with handling irradiated mail. Irradiation does not make the mail radioactive.
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Future Plans

• Surface Enhanced Raman Spectroscopy
• Demonstration of enhancement collection idea for fiber optics and remote detection
• Fluorescence detection
• Visit of DHS border facility
• Visit of CBTS
• Design of portable remote detection UV/Vis + Raman system
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Raman Spectra
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UV/Vis absorption spectra
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NMR Spectra

 

 

Proton NMR spectra of yeast (left) and TMV (right). 
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One suggested approach:

Raman→UV/Vis→NMR→ACTIVE
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Proposed setup (sketch):
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Portable Raman spectrometer (example)
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Portable UV/Visible spectrometer (example)
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Portable NMR/benchtop spectrometer (example)
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Visit to the San Ysidro and Otay Mesa DHS Border Facilities
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Evidence for L-edge induced chemistry
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