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NIST Overview



NIST: Did You Know…
▪ NIST’s weight and measures services provide the basis for fairness and efficiency

of  sales?

▪ About 2.6 billion times a day (30,000 per second), NIST’s internet time service 
sets computer clocks and other networked devices?

▪ In the Army alone, 58,000 different types of  equipment require NIST-traceable 
calibration?

▪ NIST led the development of  performance standards for smoke detectors?

▪ Closed-captioning for people with impaired hearing, now featured on all TV sets, 
was co-invented at NIST, earning it an Emmy Award in 1980?

▪ More than 3,000 law-enforcement officers have been spared from death or 
disabling injury as a result of  NIST-developed standards for ballistic-resistant 
body armor (“bullet-proof” vests)?

▪ Many of  the tools and materials used in modern dentistry—from the panoramic X-
ray to composite fillings to an array of  adhesives—originated at NIST through a 
partnership with the American Dental Association that began in 1928?

www.nist.gov/public_affairs/factsheet



NIST: Who We Are and What Do We DO

▪ Founded in 1901 as the 

National Bureau of 

Standards

▪ Non-regulatory Agency

Unique Mission….

promote U.S. innovation and industrial 

competitiveness by advancing 

measurement science, standards, and technology 

in ways that enhance economic security and improve 

our quality of life.

Article I, Section 8: The Congress shall have the power to …coin money, 

regulate the value thereof, and of  foreign coin, and fix the standard of  

weights and measures



National Oceanic 
and Atmospheric 
Administration

International 
Trade 

Administration

National Institute of 
Standards & 
Technology

Economics and 
Statistics 

Administration

Other  
Agencies….

NIST is in the Department of Commerce

(National Weather 
Service)

(Census Bureau)

Patent and 
Trademark 

Office

Wilbur Ross
Secretary of Commerce

Dr. Walter Copan
Under Secretary of Commerce for Standards and Technology

NIST Director



Major Assets, Partnerships, People, Budget

FY 2017 

Appropriations.

$962 Million

Partnerships

In Every State 

People:

Employees

& Associates

Gaithersburg, MD– 62 bldgs. 578 acres

Boulder, CO—26 bldgs., 208 acres 

NIST labs, $690M

Industrial Technology Services, $155 M

Construction of Research Facilities, $119 M

60 Manufacturing Extension Centers

10 joint institutes/Centers of Excellence

~3,400 Federal Employees

~3,700 Guest Researchers & other NIST Associates 

~400 NIST Staff on ~ 1,000 standards committees

Additional Resources
~ other government agencies
~ reimbursable services

NIST At-a-Glance

2 Large 

Research

Campuses



Dan Madrzykowski
2013 Service to 

America Award

Work resulting in 4 + 1 Nobel Prizes since 1997

▪ Kyoto Prize winner in 2011

▪ 2 MacArthur Fellowship winners since 2003

▪ National Medal of Science winners in 1998 and 2007

▪ Isaac Newton Medal in 2014

▪ ~ 10 National Academy Members 

▪ ~120 National Society Fellows

▪ ~60 National/International Awards/yr

Bill Phillips
1997 Nobel Prize 

in Physics

Eric Cornell
2001 Nobel Prize 

in Physics

John Hall
2005 Nobel Prize

in Physics

Dan Shechtman
2011 Nobel Prize 

in Chemistry

based on work while 

Visiting Scientist at NIST

John Cahn
1997 National Medal of 

Science and 2011 Kyoto 

Prize

in Materials Science

David Wineland
2010  Nobel Prize 

2007 National Medal of Science

Ana Maria Rey
2013 MacArthur 

Fellow

Debbie Jin
2003 MacArthur Fellow

2013 L’Oreal/UNESCO 

“For Women in 

Science” award

2014 Isaac Newton 

Medal

NIST:  A Premier Scientific Institution

A world-leading measurement science and standards program with world-class staff!



Associate Director for 
Laboratory Programs

Material 
Measurement 

Laboratory

Physical 
Measurement

Laboratory

Engineering 
Laboratory

Information 
Technology 
Laboratory

Center for 
Nanoscale 

Science and 
Technology

NIST Center 
for Neutron 

Research

Special Programs Office
Law Enforcement Standards, National 
Security Standards, and  Climate 
Assessment  activities

Standards Coordination Office
Standards Services Division
NIST Quality Manager

NIST Lab Resources for FY17
• $690 million in Direct Appropriations

Driving innovation through 
Measurement Science and 

Standards

Metrology Laboratories

Accelerating the adoption and 
deployment of advanced technology 

solutions

Technology Laboratories

Providing world class, unique, cutting-
edge research facilities

National User Facilities

Communication
Technology 
Laboratory 

NIST Laboratory Program
- providing measurement solutions for industry and the nation



NIST Metrology Laboratories

▪ The Material Measurement Laboratory (MML)

serves as the national reference laboratory

for measurements in the chemical, biological,

and material sciences through activities ranging

from fundamental and applied research, to the

development and dissemination of certified

reference materials, critically evaluated data, and

other programs/tools to assure the quality of

measurement results.

▪ The Physical Measurement Laboratory (PML)

develops and disseminates the national

standards of length, mass, force and shock,

acceleration, time and frequency, electricity,

temperature, humidity, pressure and vacuum,

liquid and gas flow, and acoustic, ultrasonic,

and ionizing radiation through activities ranging

from fundamental measurement research to

provision of measurement services, including

calibration services, standards, and data.

Responsible for advancing the state-of-the-art for measurement science and the dissemination of this 

metrology into industry, other government agencies, and academia.

9



NIST Technology Laboratories
Information Technology Laboratory

▪ Cybersecurity

▪ Cloud Computing

▪ Identity Management

▪ Computer Forensics

▪ Wireless Communications

▪ Health IT

▪ Privacy Measur5ement

Engineering Laboratory

▪ Building Technologies

▪ Fire Research

▪ Smart Grid & Energy Technology

▪ Advanced Manufacturing Technology

▪ Disaster Resilience



Communications Technology Laboratory 

▪ Initial Areas of Focus:

▪ Public Safety Communications Research (PSCR) – The NIST PSCR staff was the 
first NIST program to be moved into the CTL. Near-term, CTL will increase PSCR 
technical staff and enhance public safety LTE laboratory infrastructure.

▪ Spectrum Sharing – CTL, through the National Advanced Spectrum and Communications 
Test Network, will create a trusted capability to facilitate spectrum sharing studies; 
optimize access to engineering capabilities; and engage spectrum users in collaboration.  

Functional Statement:  The CTL promotes the development and deployment of advanced 

communications technologies through the conduct of leading edge R&D on both the metrology and 

understanding of physical phenomena, materials capabilities, complex systems relevant to advanced 

communications; and through the conduct of research targeted at supporting a multi-level testbed 

facility, including the development of precision instrumentation, validated test-protocols, models, and 

simulation tools necessary to support the testing and validation o new communications technologies

− The Middle Class Tax Relief and Job Creation Act of 2012 created the First Responder 

Network Authority (FirstNet) as an independent entity within the Department of 

Commerce  to provide emergency responders with the first  U.S. nationwide, high-speed, 

broadband network dedicated to public safety.

− NIST CTL gets $300M to provide the R&D and testing support for FirstNet.

1
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NIST User Facilities
The Center for Nanoscale Science and Technology (CNST) operates a national, shared-use 
facility for nanoscale fabrication and measurement and develops innovative nanoscale 
measurement and fabrication capabilities to support researchers from industry, academia, 
NIST, and other government agencies in nanoscale technology from discovery to 
production. 

The NIST Center for Neutron Research (NCNR) operates a national user facility providing 
neutron-based measurement capabilities to U.S. researchers from industry, academia, 
NIST, and other government agencies in support of materials research, neutron imaging, 
chemical and biological analysis, neutron standards, dosimetry, and radiation metrology.

A consortium focused on neutron-based measurement science

To support the manufacturing of Soft Materials

1

2



Some Products and Services from NIST Labs
Measurement research 

▪ ~ 2,200 publications per year

Standard Reference Data

▪ ~ 100 different types

▪ ~ 6,000 units sold per year

▪ ~ 226 million data downloads per year

Standard Reference Materials

▪ ~ 1,300 products available

▪ ~ 30,000 units sold per year

Calibration tests

▪ ~ 18,000 tests per year

Laboratory accreditation

▪ ~ 800 accreditations of testing and calibrations 

laboratories per year
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SURF Program



Background info on the SURF Program 
▪ Founded in 1993 in the Physics Laboratory

▪ Provides opportunities for undergraduates to engage in hands-on research 
pertaining to the NIST mission under the guidance of a NIST scientist or 
engineer

▪ A partnership supported by NIST and participating colleges/universities for 
students majoring in science, mathematics, and engineering

▪ Eleven week fellowships available in all the NIST laboratories @ 
Gaithersburg and Boulder campuses

▪ To date 2,600 undergraduates have participated in the program

▪ The 2017 SURF Program consisted:

Boulder: 22 participants

Gaithersburg: 191 participants



Eligibility Requirements

▪ Must be a United States citizen or US Permanent resident

▪ Must be an undergraduate (freshman, sophomore, junior, or 

senior)  majoring in biology, biochemistry, chemistry,  

computer science, engineering, mathematics, materials 

science, physics, or STEM field

▪ Must be in good academic standing

▪ Are considering pursuing a graduate degree or career in 

STEM



Application Deadline and Program Dates

▪ Program Dates

SURF Boulder: May 21, 2018-August 3, 2018

SURF Gaithersburg: May 29, 2018-August 10, 2018

▪ APPLICATION DEADLINE: February 12, 2018



Application Process
▪ An application consist of two parts: 

(1) University Component

▪ Grant proposal -provides details about its academic program nominate one or more students. 

▪ Financial Forms-SF-424, SF-424A, SF-424B, and CD-511

▪ Student Application Packet

▪ University submits student and university application packet electronically via Grants.Gov

▪ (2)     Student Component

▪ SURF Application Form (download from www.nist.gov/surf)

▪ SURF Coversheet

▪ Resume

▪ Transcript (Unofficial recommended)

▪ Two letters of recommendation

▪ Proof of US citizenship or Permanent Residency

▪ Letter of intent or personal statement-The letter should contain information that helps the review committee make 
an informed decision about the student such as why the student wants to participate in the SURF program, what 
areas of NIST research interest the student, and career interest.

NOTE: The Notice of Funding Opportunity (NOFO) formally announces the SURF Program, application process, 
and other pertinent program details. The 2017 NOFO can be found on Grants.Gov.
Copies of the NOFO are also listed on the SURF website under the Application tab.

http://www.nist.gov/surf
https://www.grants.gov/web/grants/view-opportunity.html?oppId=299040


Application Form

https://www.nist.gov/sites/default/files/documents/2017/11/22/surf_student_application_form_2018_1.pdf



Selecting Research Preferences for the 

SURF Program @ Gaithersburg
➢Gaithersburg Process

▪ Students select top two (2) laboratory preferences



NIST Gaithersburg: SURFING CNST 

(The Center for Nanoscale Science and 

Technology) 
▪ Range of Research Activities

▪ Nanofabrication

▪ Atomic-scale characterization & manipulation 

▪ Nanophotonics

▪ Nanomagnetics

▪ Nanoplasmonics

▪ Environmental TEM 

▪ Nanoelectromechanical systems

▪ Thermoelectrics &  photovoltaics 

▪ Theory of nanostructures, and nanoscale control

*Relevant Academic Majors: physical sciences, engineering, materials science, physics, 

chemistry, biochemistry,  mathematics, computer science 



NIST Gaithersburg: SURFING EL

(Engineering Laboratory)
▪ Range of Research Activities:

▪ Innovative fire protection 

▪ Sustainable manufacturing 

▪ Model-based engineering  enterprise

▪ Intelligent manufacturing (automation, robotics, and equipment) additive 

manufacturing 

▪ Net zero energy buildings 

▪ Integrated and automated construction processes 

▪ Building materials and systems 

▪ Economic impacts  

▪ Disaster-resilient structures and communities

*Relevant Academic Majors: engineering including fire science, materials science, 

physics, chemistry, mathematics, statistics, computer science, and economics 

(electrical engineers should apply to PML) 



NIST Gaithersburg: SURFING ITL  

(Information Technology Laboratory)
▪ Range of Research Activities

▪ Human computer interaction 

▪ Computer network modeling 

▪ Pervasive computing  

▪ Multimedia computing 

▪ Information security 

▪ Biometrics for computer access and security 

▪ Cryptography

▪ Computer  forensics 

▪ Statistics

▪ Software measurement science and Software quality testing 

▪ Digital data retrieval and preservation 

▪ Bioinformatics 

▪ Mathematical modeling 

▪ Image analysis

*Relevant Academic Majors: computer science, mathematics, statistics 



NIST Gaithersburg: SURFING CTL 

(Communications Technology 

Laboratory)

▪ Range of Research Activities

▪ High speed electronics

▪ Wireless Systems Metrology

▪ Antennas

▪ Advanced optics

▪ Network design and optimization

▪ Public Safety Communications

*Relevant Academic Majors: computer science, mathematics, 

statistics 



NIST Gaithersburg: SURFING MML/NCNR                                                    

(Material Measurement Laboratory/NIST Center for Neutron 

Research)  

Applicants can choose from two SURF concentrations: 

1. Materials Science – Projects focus on synthesis, measurements, and computational/theory/modeling of innovative 

materials and devices 

Range of Research Activities: ceramics, metallurgy, polymers, condensed matter science, biomaterials, 

semiconductors, metals, nanoscale materials and measurements (includes activities at the NCNR) 

*Relevant Academic Majors: materials science, chemistry, biochemistry, physics, physical sciences, 

mathematics, computer science, engineering, biological sciences, nuclear engineering (limited slots) 

2. Chemical and Biochemical Sciences – Projects address the nation’s needs for measurements, standards, technology  

development, and reference data in the areas broadly encompassed by chemistry, biotechnology, and chemical  

engineering. 

Range of Research Activities: from fundamental work in the composition, structure, properties, and processes of 

chemical, biological, environmental, and nanomaterials to the development and dissemination of certified reference  

materials, critically evaluated data, and advanced chemical and biochemical measurement paradigms 

*Relevant Academic Majors: chemistry, biochemistry, molecular biology, chemical engineering, computer 

science, environmental science, and to a lesser extent materials science, physics, mathematics, and other areas of 

engineering 



NIST Gaithersburg: SURFING PML 

(Physical Measurement Laboratory)

Applicants can choose from two SURF concentrations:

1. Physics – Projects provide hands-on research experience in physics fields of atomic, molecular, optical, 

radiation, chemical and condensed matter physics.

Range of research activities: atomic and molecular effects in spectroscopy, surface effects, collision, 

dynamics, and chemistry; radioactivity in environmental sensing, industrial dosimetry, and physical therapy, 

laser cooling and trapping; UV/optical/infrared light in detector development, tweezers and quantum optics; 

QED effects on atomic structure.

*Relevant Academic Majors: physics, computer science, electrical engineering, mechanical engineering, 

mathematics, nanoscience

2. Electrical Engineering – Projects involved developing new electronic devices and metrology to serve US 

industry’s need for improved and standardized measurement.

Range of research activities: Electrical engineering and control of systems applications for power-

efficient electronics, reliability, high power and smart grid, CMOS and nanoelectonrics, dimensional metrology, 

and nano-interconnects.  Also cross-disciplinary electronics application such as large area electronics (including 

solar cells), molecular/organized electronics, bioelectronics, MEMS, and quantum-based devices related to 

electrical and mass standards.

*Relevant Academic Majors: biochemistry, chemistry, computer science, electrical engineering, 

mechanical engineering, material science, mathematics, nanoscience, and physics.



NIST Gaithersburg: SURFING Special 

Projects – Special Projects

➢ Periodically, there are opportunities for SURF students to 

participate in technical special projects (in Gaithersburg) which are 

not located in the NIST laboratories.  NIST is soliciting 

applications for SURF students in the following special projects:

▪ Standards Coordination Office (SCO) – 2 opportunities 

▪ Information Services Office (ISO)- 1 opportunity

▪ Technology Partnerships Office (TPO)- 1 opportunity



Selecting Research Preferences for the 

SURF Program @ Boulder

➢Boulder Process

▪ Students select top six (6) research project preferences

▪ Visit https://www.nist.gov/surf/surf-boulder/research-opportunities for a 

description of the 2018 research opportunities

▪ There is an 8 applicant limit per institution for this site

https://www.nist.gov/surf/surf-boulder/research-opportunities


Example of  Research Opportunity Posting @ 

Boulder Site

▪ Division Name

▪ Project Title

▪ NIST staff project 

contact

▪ Project description 



Resume and Personal Statement



Resume

Be sure to include the following

• GPA

• Study Abroad Experiences

• Special Skills (research, computer, 

language)

• Any tutoring or mentoring experience

• Leadership Skills

• Involvement in professional 

organizations



Part 1: Personal Statement

Start your personal statement 

by describing why you have a 

passion for STEM. 

Think about what sparks your 

interest in your discipline. In 

other words, what energizes 

you.



Part 2: Personal Statement
• Include descriptions of 

previous research 

opportunities or related 

projects

• Elaborate on why you wish 

to participate in the SURF 

Program.

• Which lab are you 

interested in conducting 

research. 

• What do you hope to gain 

from the experience

• What are your career 

interest?

• Do you plan to attend 

graduate school?



Other Student Application components

▪ SURF coversheet or checklist 

(https://www.nist.gov/sites/default/files/documents/2017/11/27/surf_applicatio

n_checklist.pdf) 

▪ Resume

▪ Transcript (Unofficial is okay)

▪ Two letters of recommendation

▪ Proof of US citizenship or Permanent Residency

https://www.nist.gov/sites/default/files/documents/2017/11/27/surf_application_checklist.pdf


University Component

▪ Federal Forms – Completed in Grants.Gov as a part of the standard application 
download

▪ SF 424

▪ SF 424A 

▪ SF 424B 

▪ CD 511

▪ SF LLL (optional)

▪ Proposal – Attached in Item 15 of the SF-424 along with the student application 
component

*** University (specifically the Sponsored Research Office or Grants Office) submits 
ALL the application materials via Grants.gov



SF-424



Enter text

Enter text

Enter number

Enter text

Enter text

Enter appropriate 

numbers in 8b. And 

8c.

Leave 3-7 blank



List your school’s city, county, state

NIST Summer Undergraduate Research Fellowship Program-Boulder
Or 
NIST Summer Undergraduate Research Fellowship Program-Gaithersburg 

11.620

2018-NIST-SURF-01

NIST SURF Program



a good web resource to find your 

Congressional district -

http://www.house.gov/writerep/

or 

http://nationalatlas.gov/printable/congr

ess.html

Enter code

5/01/2016 9/30/2016

http://www.house.gov/writerep/
http://nationalatlas.gov/printable/congress.html


Insert from SF 424A, line 6k.

Insert text

Insert text

Insert text

Insert text

Insert number

9/30/2017
05/01/2017



SF-424A



SF-424A

Single nominee example



NIST SURF Program

Stipend

11.609

Multiple nominee example





SF-424B



SF-424B



SF-424B



Stipend and Housing Allowance

▪ SURF participants receive

▪ $5500 stipend for an 11-week fellowship or $500/week

▪ Travel allowance (up to $600)

▪ Housing in a nearby apartment or suite-style apartment



Other Components of the SURF Program

Weekly Technical Seminars

Laboratory Tours 

Professional Development Seminars



▪ SURF participants have the opportunity to contribute to exciting, real world, 
innovative, ongoing research projects in one of the seven NIST laboratories 

▪ You will decide if a career in research is right for you 

▪ Establish a mentor

▪ Learn how to communicate science

▪ Visit Capitol Hill

▪ Increase your network

▪ Visit new places

▪ Land a permanent position

Benefits of  Participating in the Program



Acceptance Rates



2017 Acceptance Rates @ Gaithersburg Site

Acceptance Rate in the Overall Program: 615 applicants, 190 accepted (30%)

NIST Research Labs Students Applied Students Accepted Total Accepted (%)

CNST 47 6 13

EL 115 33 29

ITL/CTL 102 39 38

MML Chem Bio 110 22 20

MMML/NCNR MatSci 118 51 43

PML _ EE 30 18 60

PML_Physics 70 16 23

Special Programs 0 4 N/A



Program Acceptance Rate @ Boulder Site

24 acceptances

178 applications

= 13%



Don’t Forget!!! 

▪ The Federal Funding Opportunity contains important dates and information for applying to 
the program. A copy is located at
https://www.grants.gov/web/grants/view-opportunity.html?oppId=299040

▪ SURF application (student and university component) is required to be submitted by the 
nominating university via Grants.Gov

▪ If applying to Boulder and Gaithersburg locations, must submit an application to each 
location separately

▪ Read a blog posting about “Why You Should Consider a Summer Internship at NIST” 
http://nist-takingmeasure.blogs.govdelivery.com/calling-college-stem-students-why-you-
should-consider-a-summer-internship-nist/

▪ SURF Website - www.nist.gov/surf

▪ Application deadline is February 12, 2018

http://nist-takingmeasure.blogs.govdelivery.com/calling-college-stem-students-why-you-should-consider-a-summer-internship-nist/
http://www.nist.gov/surf


Hope you will consider applying to the 

SURF Program next year. We may just find you in this 

picture for the 2018 SURF Program!



Thank You!!!

Visit: www.nist.gov/surf

or 

e-mail: Brandi.Toliver@nist.gov

http://www.nist.gov/surf

