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MEMORANDUM FOR DTIC (Acquisition)
(Attn: Pat Mauby)

SUBJECT: Distribution of USAF (AFOSR Summer Research Program (Air Force
Laboratories) and Universal Energy Systems, Inc., and the Research Initiation Program

FROM: AFOSR/XPT
Joan M. Boggs
110 Duncan Avenue, Suite B115
Bolling AFB DC 20332-0001

1. All of the books forwarded to DTIC on the subjects above should be considered
Approved for Public Release, distribution is unlimited (Distribution Statement A).

2. Thank y 1 for processing the attached information.
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JOAN M. BOGGS
Chief, Technical Information Division
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Master Index For High School Apprentices

Ackermann, Laura

7801 Wilshizre NE

La Cueva Bigh School
Albuquerque, NM 87122-0000

Alexandarson, Sarah

7173 ™ 1628

East Central High School
san Antonio, TX 78263-0000

Antonson, Stephan

800 Cypress St.

Rome Catholic High School
Rome, NY 13440-0000

Arnold, Katherine

1400 Jackson-Keller

Robert E. Lee High School
san Antonio, TX 78213-0000

Baits, Mazk

248 North Main Street
Cedarville High Schocl
Cedarville, OH 45314-0000

Baker, Eugenia

501 Mosely Drx.

A. Crawford Mosley High School
Lynn Haven, FL 32444-0000

Bakert, Jonathan

Oneida St.

Sauquoit Valley Central High S
Sauquoit, NY 13456-0000

Banaszak, Brian

9830 W. National Rd.
Tecumseh High School

New Carlisle, OB 45344-0000

Barber, Jason

1000 10th St.

Floresville High School
Floresville, TX 78114-0000

Bautista, Jennifer

Laboratory: PL/LI
Vol-Page No: 13- 5

Laboratory: AL/HR
Vol-Page No: 12-25

Laboratory: RL/IR
Vol-Page No: 14-12

Laboratory: AL/OR
Vol-Page No: 12-30

Laboratory: WL/FI
Vol-Page No: 15-11

Laboratory: AL/EQ
Vol-Page No: 12-19

Laboratory: RL/ER
Vol-Page No: 14- 7

Laboratory: WL/PO
Vol-Page No: 15-44

Laboratory: AL/CF
Vol-Page No: 12- 8

Laboratory: WL/MN
Vol-Page No: 15-26
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Behm, Jessica
3301 Shroyer Rd.

Kettering Fairmont High School

Kettering, OH 45429-0000

Bexty, Sara

4524 Linden Ave.
Carroll High School
Dayton, OH 45432-0000

Blanchard, William

’ - 0

Bond, Ryan

North Jackson St.
Tullahoma High School
Tullahoma, TN 37388-0000

Bowlby, Andrea

Mudge Way

Bedford High School
Bedford, MA 1730-0000

Brecht, Jason

5400 Chambersburg Road

Wayne High Achool

Huber Heights, OB 45424-0000

" Brown, David

12200 Lomas Blvd. NE
Manzano High School
_Albuquerque, NM 87112-0000

Cabral, Aaron

800 Odelia NE

Albuquerque High School
Albuquerque, NM 87102-0000

Camero, Lisa

2515 Navajo St. :
South San Antonio High School
San Antdnio, TX 78224-0000

Campanile, Nicholas

2660 Dayton-Xenia Rd.
Beavercreek High School
Beavercreek, OB 45434-0000

HSAP Participant Data

Laboratory: WL/ML
Vol-Page No: 15-21

Laboratory: AL/OE
Vol-Page No: 12-31

Laboratory: WL/MN
Vol-Page No: 15-27

Laboratory: AEDC/
Vol-Page No: 16- 1

Laboratory: PL/GP
Vol-Page No: 13- 1

Laboratory: WL/FI
Vol-Page No: 15-12

Laboratory: PL/WS
Vol-Page No: 13-18

Laboratory: PL/SX
Vol-Page No: 13-13

Laboratory: AL/AO
Vol-Page No: 12- 2

Laboratory: WL/EL
Vol-Page No: 15~ 7




Carranza, Jason

805 8. Ludlow St.
Chaminade-Julienne High School
Dayton, OB 45402-0000

Carroll, Shawn

1400 Jackson Keller 3St.
Robert E. Lee High School
San Antonie, TX 76213-0000

Casares, Carmen

1215 N. St. Mary's
Providence High School

San Antonio, TX 78215-0000

Cayton, Sabrina

S005 Stahl Rd.

James Madison High School
San Antonio, TX 78247-0000

Chuang, Eleanore

2660 Dayton-Xenia Rd.
Beavercreek High School
Beavercreek, OH 45434-0000

Ciomperlik, Karxa

7173 ™ 1628

East Central Bigh School
San Antonio, TX 78263-0000

Cook, Theresa

' - 0

Cosgrove, Kathlyn
727 E. Hildebrand
Incarnate Word Bigh School
San Antonio, TX 78284-0000

Dalley, Kevin

2660 Dayton-Xenia Rd.
Beavercreek High School
Beavercreek, OH 45434-0000

Danelo, David
25 Burwood St.
San Antonio Christian School
San Antonio, TX 78216-0000

HSAP Participant Data

Laboratory: WL/AA
Vol-Page No: 15- 1

Laboratory: AL/CF
Vol-Page No: 12- 9

Laboratory: AL/AO
Vol-Page No: 12- 3

Laboratory: AL/AO
Vol-Page No: 12- 4

Laboratory: AL/CF
Vol-Page No: 12-10

Laboratory: AL/OCE
Vol-Page No: 12-32

Laboratory: WL/MN
Vol~-Page No: 15-28

Laboratory: AL/CF
Vol-Page No: 12~ 5

Laboratory: WL/AA
Vol-Page No: 15~ 2

Laboratory: AL/HR
Vol-Page No: 12-26




HSAP Participant Data

Davis, James

1000 School Ave.
Rutherford High School
Panama City, FL 32404-0007

DeBrosse, Nick

3301 Shroyer Rd.

Kettering Fairmont High School
Kettering, OH 45429-0000

Decker, Michael

2601 Oneida .3t.

Sauquoit Valley Central School
Sauquoit, NY 13456-0000

Deibler, Nancy

’ - 0

Dodsworth, Christopher
4916 National Rd.
Northmont High School
Clayton, OB 45315-0000

Dominguez, Janette

114 E. Gerald Ave.
Harlandale High School

San Antonio, TX 78214-0000

Ellena, Brandon

711 Anita Dr.

Tehachapi High School
Tehachapi, CA 93561-0000

Ethridge, Blake

7801 Wilshire Blwd.

La Cueva High School
Albuquerque, NM 87122-0000

Felderman, James

N. Jackson St.

Tullahoma High School
Tullahoma, TN 37388-0000

Feucht, Danny

$833 student St.

West Carrollton Bigh School
West Carrollton, OH 45418-0000

Laboratory: AL/EQ
Vol-Page No: 12--20

Laboratory: WL/PO
Vol-Page No: 15-45

Laboratory: RL/ER
Vol -Page No: 14~ 8

Laboratory: WL/MN
Vol-Page No: 15-29

Laboratory: WL/EL
Vol-Page No: 15~ 8

Laboratory: AL/HR
Vol-Page No: 12-27

Laboratory: PL/RK
Vol-Page No: 13- 9

Laboratory: PL/LI
Vol-Page No: 13- 6

Laboratory: AEDC/
Vol-Page No: 16~ 2

Laboratory: WL/FI
Vol-Page No: 15-13




rinch, David

501 Niagara Ave.

Colonel White High School
Dayton, OB 45405-0000

Focht, Jeremy

2660 Dayton-Xenia Rd.
Beavercreek Bigh School
Beavercreek, OB 45434-0000

Foley, Jennifex

2660 Dayton-Xenia Rd.
Beavercreek High School
Beavercreek, OH 45434-0000

Foth, Angela

501 Mosley Dr.

A. Crawford Mosley High School
Lynn Haven, FL 32444-0000

Fowler, Brendon

Chenango Ave.

Clinton Senior High School
Clinton, NY 13323-0000

Garcia, Stephanie

650 Ingram

Oliver Wendell Holmes

San Antonic, TX 78238-0000

Garcia, Alejandro

2515 Navajo St.

South San Antonio High School
San Antonio, TX 78224-0000

Garcia, Andrea

6701 Fortuna Rd. NW

West Mesa High School
Albuquerque, NM 87121-0000

Gavornik, Jeffrey

5110 Walzem Rd.

Roosevelt High School

San Antonio, TX 78239-0000

Giles, Mark

1204 Barrison Ave.

Bay High School

Panama City, FL 32401-0000

HSAP Participant Data

Laboratory: AL/OE
Vol-Page No: 12-33

Laboratory: WL/ML
Vol-Page No: 185-22

Laboratory: WL/EL

Vol-Page No: 15~ 9

Laboratory: AL/EQ
Vol-Page No: 12-21

Laboratory: RL/C3
Vol-Page No: 14~ 2

Laboratory: AL/AO

Vol-Page No: 12~ 6

AL/CF
12-11

Laboratory:
Vol-Page No:

PL/SX
13-14

Laboratory:
Vol-Page No:

Laboratory: AL/CF

Vol-Page No: 12-12

Laboratory: AL/EQ

Vol-Page No: 12-22




Ginger, David

500 E. Franklin 3t.
Centexville High School
Centerville, OB 45459-0000

Gonzalexz, Christopher

1400 Jackson-Keller

Robert E. Lee High School
San Antonio, TX 78234-0000

Gooden, Christie

' - 0

Grabowski, Holly
Shawsheen Rd.

Andover High School
Andover, MA 1810-0000

Gurecki, David

800 Cypress St.

Rome Catholic High School
Rome, NY 13440-0000

Hanna, Melissa

1312 Utica St.

Oriskany Central Righ School
Oriskany, NY 13424-0000

Harrison, Deanna

. - 0

Hartsock, David

3491 Upper Bellbrook Rd.
Bellbrook High School
Bellbrook, OB 45305-0000

Hayduk, Eric
800 Cypress St.
Rome Catholic High School

Rome, NY 13440-0000
Bemmer, Laura
R - 0

HSAP Participant Data

Laboratory: WL/ML

Vol-Page No: 15-23

Laboratory: AL/OE

Vol-Page No: 12-34

Laboratory: WL/MN

Vol-Page No: 15-30

Laboratory: RL/ER

Vol-Page No: 14- 9

Laboratory: RL/C3

Vol-Page No: 14-1

Laboratory: RL/IR

Vol-Page No: 14-13

Laboratory: WL/MN

Vol-Page No: 15-31

Laboratory: WL/PO

Vol-Page No: 15-46

Laboratory: RL/OC

Vol~-Page No: 14-16

Laboratory: WL/MN

Vol-Page No: 15-32




HSAP Participant Data

Hill, Thuan

North Jackson St.
Tullahoma Bigh School
Tullahoma, ™ 37388-0000

Hodges, Melanie

5833 Student St.

West Carrollton High School
West Carrollton, OH 45418-0000

Jeffcoat, Mark

’ - 0

Jost, Tiffany

Lincoln Rd.

Lincoln-Sudbury Regional Bigh
Sudbury, MA 1776-0000

Ritty, Alexandra

3900 W. Peterson

Our Lady of Good Counsel High
Chicago, IL 60659-3199

Kozlowski, Peter

500 E. Franklin St.
Centerville High School
Centerville, OB 45459-0000

Kress, Barry

[J - 0

Kulesa, Joel

940 David Rd.

Axchbishop Alter High School
Kettering, OH 45429-0000

Lormand, Bradley

PO Drawer CC

Rosamond High School
Rosamond, CA 93560-0000

Maloof, Adam

251 Waltham St.

Lexington High School
Lexington, MA 2173-0000

Laboratory: AEDC/
Vol-Page No: 16- 3

Laboratory: WL/PO
Vol-Page No: 15-47

Laboratory: WL/MN
Vol-Page No: 15-33

Laboratory: PL/GP
Vol-Page No: 13- 2

Laboratory: PL/RK
Vol-Page No: 13-10

Laboratory: WL/ML
Vol-Page No: 15-24

Laboratory: WL/MN
Vol-Page No: 15-34

Laboratory: WL/EL
Vol-Page No: 15-10

Laboratory: PL/RK
Vol-Page No: 13-11

Laboratory: RL/ER
Vol-Page No: 14-10




Marlow, Chris

925 Dinah Shore Blvd.
Franklin County High School
Winchester, TN 37398-0000

Martin, Amy

3301 shroyer Rd.

Kettering Fairmont Bigh School
Kettering, OH 45429-0000

Matthews, Suzanne

$323 Montgopery NE

Del Norte High School
Albuquerque, NM 87109-0000

McEuen, Eric

800 Odelia Rd. NE
Albuquerque High School
Albuquerque, NM 87102-0000

McGovern, Scott

3491 Upper Bellbrook Rd.
Bellbrook High School
Bellbrook, OH 45305-0000

McPherson, Sandra
Jefferson & Grove 3St.
Bishop Brossart High School
Alexandria, KY 41001-0000

Menge, Sean

Route 294

Adirondack High School
Boonnville, NY 13309-0000

Merrill, Benjamin

3491 Upper Bellbrook Rd.
Ballbrook High School
Bellbrook, OH 45305-0000

Middleton, Charles
4524 Linden Ave.
Carroll High School
Dayton, OB 45432-0000

Miksch, Virginia
727 E. Hildebrand
Incarnate Word High School
San Antonio, TX 178284-0000

HSAP Participant Data

Laboratory: AEDC/
Vol-Page No: 16~ 4

Laboratory: WL/FI
Vol-Page No: 15-15

Laboratory: PL/SX
Vol-Page No: 13-15

Laboratory: PL/VT
Vol-Page No: 13-17

Laboratoxry: WL/AA
Vol-Page No: 15- 3

Laboratory: WL/ML
Vol-Page No: 15-25

Laboratory: RL/C3
Vol-Page No: 14- 3

Laboratory: WL/FI
Vol-Page No: 15-16

Laboratory: WL/FI
Vol-Page No: 15-17

Laboratory: AL/CF
Vol-Page No: 12-13




HSAP Participant Data

Moore II, Elliot

' - 0

Moxtis, Rabecca

727 E. EHildebrand
Incarnate Word High School
San Antonio, TX 78284-0000

Morton, Gilbext

2001 McArxthur Dzx.

Coffee County Central High Sch
Manchester, ™ 37355-0000

Neitzel, Laura

N. St. Mary's

Providence High School

San Antonio, TX 78215-0000

Nguyen, Quynhtrang

5833 Student St.

West Carrollton High School
West Carrollton, OH 45418-0000

Nielsen, Eric

S00 Turin Rd.

Rome Free Academy
Rome, NY 13440-0000

Noxthcutt, Chris

925 Dinah Shore Blvd.
Franklin County High School
Winchester, TN 37398-0000

Olson, Amanda

1000 School Ave.
Rutherford Sigh School
Panama City, FL 32404-0000

Ondrusek, Kimberly

7173 ™M 1628

East Centzral High School
San Antonio, TX 78263-0000

Ortiz, Benjamin
6701 Fortuna Rd. NW
West Mesa High School

Albuquezque, W 87105-0000

Laboratory: WL/MN
Vol-Page No: 15-35

Laboratory: AL/HR
Vol-Page No: 12-28

Laboratory: AEDC/
Vol-Page No: 16- S

Laboratory: AL/OE
Vol-Page No: 12-35

Laboratory: AL/CF
Vol-Page No: 12-14

Laboratory: RL/C3
Vol-Page No: 14- 4

Laboratory: AEDC/
Vol-Page No: 16- 6

Laboratory: AL/EQ
Vol-Page No: 12-23

Laboratory: AL/HR
Vol-Page No: 12-29

Laboratory: PL/LI
Vol-Page No: 13- 7




Page, Melissa

$01 Mosley Dr.

A. Crawford Mosley

Lynn Haven, FL 32444-5609

Panara, Michael
S00 Turin St.

Roma Free Academy
Rome, NY 13440-0000

Penn, Alexander

’ - 0
Perry, Kyle

Crestview High School
’ - 0

Pletcher, Mary

I

Pletl, Anne
Burrstone Rd.

Notre Dame

Utica, NY 13502-0000

Prevost, Daniel

3301 sShroyer Rd.

Kettering Fairmont High School
Kettering, OH 45429-0000

Price, Kristy

North Jackson St.
Tullahoma High School
Tullahoma, TN 37388-0000

Protz, Christopher

501 Mosley Dr.

A. Crawford Mosley High School
Lynn Haven, FL 32444-5609

Rader, Thomas

1505 Candelaria NW

Valley High School
Albuquerque, N 87107-0000

HSAP Participant Data

Laboratory: WL/FI
Vol-Page No: 15-18

Laboratory: RL/C3
Vol-Page No: 14- 5

Laboratory: WL/MN
Vol-Page No: 15-36

Laboratory: WL/MN
Vol-Page No: 15-37

Laboratory: WL/MN
Vol-~Page No: 15-38

Laboratory: RL/C3
Vol-Page No: 14~ 6

Laboratory: WL/PO
Vol~Page No: 15-48

Laboratory: AEDC/
Vol~Page No: 16- 7

Laboratory: AL/EQ
Vol-Page No: 12-24

Laboratory: PL/WS
Vol-Page No: 13-20




_

Ray, Kristopher
401 Eagle Blvd.

Shelbyville Central High Schoo

Shelbyville, TN 37160-0000

Reed, Tracy

711 Anita Dr.

Tehachapi High School
Tehachapi, CA 93561-0000

Riddle, Cheryl

Highway 55

Moore County High School
Lynchburg, TN 37352-0000

Rodriguez, Luis
5400 Chambersburg Rd.
Wayne High School

Buber Heights, OB 45424-0000

Rosenbaum, David

. - 0

Salinas, Carol

727 B. Bildebrand
Incarnate Word High School
San Antonio, TX 78212-0000

Schanding, Sarah

7173 M 1628

East Central High School
San Antonio, TX 78162-0000

Schatz, William

500 Turin St.

Rome Free Academy
Rome, NY 13440-0000

Schindlex, David

Drawver 1300

Los Lunas Bigh Schoeol
Los Lunas, N\M 87031-0000

Senus, Joe

500 Turin St.

Rome Free Academy
Rome, NY 13440-0000

HSAP Participant Data

Laboratory: AEDC/
Vol-Page No: 16- 8

Laboratory: PL/RK
Vol-Page No: 13-12

Laboratory: AEDC/
Vol-Page No: 16~ 9

Laboratory: AL/CF
Vol-Page No: 12-15

Laboratory: WL/MN
Vol-Page No: 15-39

Laboratory: AL/CF
Vol-Page No: 12-16

Laboratory: AL/CF
Vol-Page No: 12-17

Laboratory: RL/IR
Vol-Page No: 14-14

Laboratory: PL/LI
Vol-Page No: 13- 8

Laboratory: RL/IR
Vol-Page No: 14-15




Sarvaites, Jonathan

S00 E. Franklin St.
Centerville EBigh School
Centerville, OB 45455-0000

Shao, Min

869 Massachusetts Ave.
Arlington High School
Arlington, MA  2174-0000

Simon, Ryan

701 E. Home Rd.

Springfield Noxth High School
Springfield, OH 45503-0000

Smith, Adam

Phillips Academy
Andover, MA  1810-0000

Solscheid, Jill

500 E. Franklin St.
Centerville High School
Centexville, OB 45455-0000

Spry, David

555 N. Hyatt St
Tippecanoce High School
Tipp City, OR 45371-0000

Starr, Jennifer
221 E. Trotwood Blvd.

Trotwood Madison Sr. High Scho

Trotwood, OH 45426-0000

Strickland, Jefferey
501 Mosley D=rx.

A. Crawford Mosley High School

Lynn Haven, FL 32444-0000

Tecumseh, Tony

5323 Montgomery NE

Del Norte High School
Albuquerque, NM 87110-0000

Terry, Nathan

75 Chenango Ave.
Clinton High School
Clinton, NY 13323-0000

HSAP Participant Data

Laboratory: WL/PO
Vol-Page No: 15-49%

Laboratory: PL/GP
Vol-Page No: 13- 3

Laboratory: AL/OE
Vol-Page No: 12-36

Laboratory: PL/GP
Vol-Page N-- 13- ¢

Laboratory: AL/OE
Vol-Page No: 12~-37

Laboratory: WL/PO
Vol-Page No: 15-50

Laboratory: WL/AA
Vol-Page No: 15- 4

Laboratory: WL/FI
Vol-Page No: 15-19

Laboratory: PL/VT
Vol-Page No: 13-18

Laboratory: RL/ER
Vol-Page No: 14-11




Thomson, Randy

] had 0

Triana, Zayda

727 E. HildsBrand
Incarnate Word Bigh School
San Antonio, TX 78212-2598

Trossbach, Christina

’ - 0

Tseng, Miranda

3301 Shroyer Rd.

Kettering Fairmont High School
Kettering, OB 45429-0000

Tutin, Darcie

] - 0

Vaill, Christopher

Route 31
Vernon-Verona-Sherrill Central
Verona, NY 13478-0000

Waxrd, Jon

’ - 0

Waterman, Sara

Noxrth Jackson 3t.
Tullahoma High School
Tullahoma, TN 37388-0000

Weidner, Suzanne

7173 ™ 1628

East Central High School
San Antonio, TX 78263-0000

West, Johnny

2026 Stapleton Court
Belmont High School
Dayton, OE 45404-0000

HSAP Participant Data

Laboratory: WL/MN
Vol-Page No: 15-40

Laboratory: AL/AO
Vol-Page No: 12~ 7

Laboratory: WL/MN
Vol-Page No: 15-41

Laboratory: WL/FI
Vol-Page No: 15-20

Laboratory: WL/MN
Vol-Page No: 15-42

Laboratory: RL/OC
Vol-Page No: 14-17

Laboratory: WL/MN
Vol-Page No: 15-43

Laboratory: AEDC/
Vol-Page No: 16-10

Laboratory: AL/OE
Vol-Page No: 12-38

Laboratory: WL/AA
Vol-Page No: 15~ 5




Wick, Matthew

6400 Wyoming Blvd.
Albuquerque Academy
Albuquerque, NM 87109-0000

Williams, Scott

3511 Dayton-Xenia Rd.
Beavercreek High School
Beavercreek, OH 45434-0000

Wright, Rudy

6701 Fortuna Rd. NW

West Mesa High School
Albuquerque, NM 87121-0000

Young, Matthew

$005 Stahl RA.

James Madison High School
San Antonio, TX 78247-0000

Zimmerman, Amy

4524 Linden Ave.
Carroll High School
Dayton, OH 45432-0000

HSAP Participant Data

Laboratory: PL/WS
Vol-Page No: 13-21

Laboratory: WL/AA
Vol-Page No: 15- 6

Laboratory: PL/SX
Vol-Page No: 13-16

Laboratory: AL/OE
Vol-Page No: 12-39

Laboratory: AL/CF
Vol-Page No: 12-18




Alicia Araiza’s report not available at time of publication.
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Lisa Camero’s report not available at time of publication
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Computer "specialists”
among us

Carmen Casares
Clinical Sciences Division

Decision Support Branch
MICAS Computer Systems

Providence High School
1215 N. St. Mary's
San Antonio, TX 78215
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Computer “specialists”
among us

Carmen Casares
Clinical Sciences Division
Decision Support Branch
MICAS Computer Systems

ABSTRACT

This world has come to a period where almost cvcrythtmg has been automated. In a
sense this can be good. With the proliferation of computers, it is almost impossible to know
everything there is to know about them. There is too much to know and remember. In
addition, there are too many types of systems, software, and computers.

At Brooks Air Force Base, computers are essential to the everyday work schedule of
almost every person on statf. ‘Ihese people are helped by those who excel in computer
science. As 4 team, the knowledge of all these computer “experts” is incredible.  Their jobs
include dutics that range from putting personal computers together to managing databases and
large mainframe systems. These people do even the simplest tasks such as restocking a
printer with paper. Some of their work can be so involved that it can take weeks before
something is wholly completed. Despite the fact that their jobs are often frustrating and

demanding, they can be counted on to complete a task promptly and to the best of their

ability.
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Computer "specialists”
among us

Cammen Casares

INTRODUCTION

Computers have become a primary factor of almost all levels of existence. They ure 2
convenience and luxury in the home. Among the work force. computers have come to play
dominant and sometimes critical roles. Computers even contribute to the recreation of
today’s society.

There are people who allay “the computer fears” of others and make using a computer
less frustrating. These people are a valuable asset to the work force. Many times, people are
faced with learning to do their jobs with the aid of a computer. When using computers, there
are bound to be times when the user will encounter difficulties. Although some of these
problems may be simple, to a person with very little knowledge of computers, the problem

may seem complicate:!

BLEM

The essential role of computers requires people to have the knowledge and skills to
operate them. The complexity of some computers make it impossible for someone to know
everything about them. At times, the obvious problem is the lack of knowledge regarding the

machine that has indisputably taken a prominent role in this age.
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METH LOGY

At times, a computer's intricacy can enable it to perform tasks that would be
impossible by human attempt. Yet, this does not qualify it as "intelligent”. Computers will
do exactly what the user instructs it to do. Therefore, the user must supply the knowledge.
As a result, many people are choosing to update their education or choosing a computer-
related field as their area of expertise.

Within the Clinical Sciences Division at Brovks Air Force Base, almost everything is
done with the aid of some data processing device. For one person to try w learn everything
there is to know about every kind of computer, would prohably he an impossible task.
Therefore, people concentrate on specific areas of computer knowledge. These people are

formally educated in their specific field.

(PC LAN MANAGER)

The initial configuration of a personal computer (PC) workstation is particularly
important. The configuration process begins with purchasing the equipment. Manufacturers’
technical specifications must be researched to determine if the hardware, software, and
peripherals will function as a whole and meet the needs of the user. It is necessary for
sumeone skillcd in hardware and suftware integration to see w it that the essentials are
properly installed before declared ready for use.

Memory may need to he added. along with ather necessary items. These include

items such as video cards, floptical disk drives, tape backups, scanners. and ethernet boards.

Network cabling, floppy and hard disk drives are also installed. This person’s job also

34
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includes adding sound cards and connecting sound speakers if necessary. Sometimes in order
for him to be able to put together a PC. cables may need to be ordered. or made if not
available. Basic equipment such as a keyboard and mouse are ulso added.

Beside the hardware aspect. there is software that needs to be installed on the hard
drive. The easy part is inserting disks when instructed by a message box, but it is much more
complex. The hardware often needs sottware drivers to make it function. Making sure that
one can output data onto paper, cditing configurations, and making sure that onc software
application or driver does not conflict with another are only sume of the things that require
attention. Network operating software may he installed tn allow the computers to share
information such as data files. E-Mail, electronic scheduling, and mainframe data.

All of this is very time consuming and requires special knowledge and skills (and tons
of patience). Many times the software or hardware does not perform as expected or
advertised. Since a successful configuration (and the goal of a system integrator) is to hide
all complexities from the end user, many hours, or even days can be spent with
manufacturers’ technical support. In addition to this time, extra hours from personal time
may be necessary.

The person that is responsible for all this not only sees to this but also spends a lot of
time dealing with the miscellancous problems of users. Whedier the problem is simple or
complicated, he can be counted on to attend to it as soon as possiblc. Apparently, this person

plays a vital role in the work progress and accomplishments of athers.
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(SYSTEM MANAGER)

The job description of the Multimodality Image Comparative Analysis System (MICAS)
system manager is quite extensive. In short. he is responsible for the system management of
VAXcluster of large mainframe computers, minicomputers, and microcomputers. This includes
operations. maintenance, security and network data links for VAX system and clustered network
nodes. The MICAS system manager also develops programs for system-wide use and supervises
system operators and programmers who provide computer support and maintains administrative

files. Finally, he is responsible for the completion of maintenance contracts for equipment and

the repair of nonfunctional equipment.

(DATABASE ADMINISTRATOR)

In addition to the above mentioned, is the Data Base Administrator (DBA). The DBA
deals with granting anc securing the accesses granted to databases. He determines where data
will be gathered from and where it will be put. Those dealing with large amounts of data
(usually due to research) work directly with the database administrator. He aids in their research
by determining the best information to use and where and how to store it. Finally, the DBA

works with upper management to decide the future needs of the database(s).

RESULTS

Tt is abvious that not all the knowledge about computers is in hands of one person. There
are many more areas that are concentrated on, other than the ones mentioned. These people work

together to provide the best service possible. Without them, it would be very difficult to
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accomplish a task on one's own.

ON N

I would like to emphasize that these computer experts are always very busy, but never
too busy to help someone. They provide an essential service to the work being conducted here.
No matter how small the problem is, Someone is always willing to help. Sumetimes it scems to
me, that the work done by these peuple is taken for granted. It hus become so routine to pick
up the phone when we need something "fixed" that we forget how valuable they and their
knowledge and skills are to us. Those that definitely deserve to be shown some appreciation are
those who do whatever is necessary to help: even if it means putting in extra hours after

everyone else has called it a day at 4:15.
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Abstract

Tpidemiology s offect on scientific rescarch and he
field »f medicine becomes obvious after l!earning of [ts
sanv uses, for the Jdotection, prevention, .nd ceadie ot e
numerousy human aiiments. Through the use of its many
deseriptive and analvrie studies, information —an he
coliecred and anailvzed for answers to various scientific
juestions.  Research of vhis kRind requires the combined
affort of a wultituaxde of individuals that work toward o
common =zoal. This feat involves the use of epidemiologmy’'s
various studies, wnich lend themselves to the parcicular
situacion thai surrounds “he Jisease of ‘nterest . The

accommodating nature of these studies is: however, slightl
tatnted by their susceptibility to bias, chance, and the
like. The use of epidemiolegy has led to our vast
knowledge of human disease, and it is epidemiology rhat
will be responrsible for the continuatioun of progress in
chis area.
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TPTOEMIOHL W AND O TTS MANY A TTRIRUTES
1orina AL Lavioen
. . . . . . o " .
“1r» Rivhard Dotl def ined cpirdemiciog o the -impluest

and most direct method of studyving causes of disease :in
humans . What this definition fails to sonvey 18 1ts vast
offect on numerous areas of science and medicine. It s

epidemiology’'s carefully thought out studies and expertly

have led to much of our pvresent

«nalvzed results that
“nowiedge of medicine. This area & scienee 1nvolves
evervthing from detecting the emergence of a disease to
testing possible cures. Many important nuances encompass
L this aspect of research. Epidemiology is a science that
involves a joint effort on the part of numerous
individuals, It is the combined knowledge of various
studies, at different points in time, that allow the
researchers to progress toward their attainment of unknown
tnformation,

Epidemiology is generally divided into two different
areas, one being descriptive studies and the other
analvtical. A researcher has the opportunity to choose
from various types of studies that fall under one of the
these tLwo main topics. Descriptive studies are generally
precursors to their analytical counterparts. They

formulate the yuestions that are later answered by the
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Casce~control =tudies ire common in analytical

epidemiology. In this type of research, wublects are
celurted becaus hey Jdo or do not Liave the sartvicalarp

disease or con: _ion that (s beinz studied. After the vase
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red and compared ) detern .one rthe offects of certat:
pxposures., The '98C study on Toxic Shock Syndrome 1+ n
example of this type of research. There were six studies
set up ‘o determine the exposure, or exposures, that lead
to Toxic Shock Syndrome. Strict criteria were used to
choose the cases from the individuals that had been
diagnosed with the disease. The controls were similar in
1ge and evunvizronment <o that 4 bettoer comparison couid L
made. The examination ¢f the study results linked the use
of tampons to the disease because i1 was a Jdistinguishing
characteristic of the cases. Case-control studies have
some distinct advantages. They enable the researchers to
identi1fy a sufficient number of diseased and nondiseased
individuals, as well as, identifving many different., hut
possibly causal, exposures. They reduce the complications
.

associated with a long latency disease because it has
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concerning the exposure status and f1lme periods bLetween the
epxposure and subsequent develcpment »f the condition. Rare
exposures can be successfullr examined with the use of this
Ltvoe of study. It also enables the researchers to oxamine
various effects of 4 single <Xposure, as in the Nurses'
Jealth Study. The study tested numercus nos<sinhle o
of oral contraceptive use. It was a prospective cohort
because the outcome had =otrt occurred at the beginning ol
the study. Conversely, the outcome has alreadyv occurred
when the retrospective cohort begins. Whether rhe
condition has developed or not, a cohcert always moves from
siposure fo outcome. This method uvf research does have
weaknesses that are taken into rconsideration and

subsequent!y reduced. The importance of follow-up causes

-

problems because of loss of contact with certain subjects.
The follow-up information is gathered at varying time
increments so that changes or new developments can be
Jocumented. A significant loss in the number of responding
participants can effect the statistical outcome and the

accuracy of the conclusions that are drawn. In a

prospective study of dietary calcium and other nutrients’
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clinical trials, as o means to acquire f[urther knowledge of
the causes of human diseases. A study of this kind
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iifficule to s :rform. The study must be cufficientls
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THE USE OF THE TRANSCUTANEOUS pO,/pCO; MONITORING SYSTEM
IN THE HYPERBARIC CHAMBER

Kathlyn E. Cosgrove

ABSTRA

Hyperbaric oxygenation is used as a treatment for many different problems, such as acute
traumatic ischemias and "bubble trouble.” This experiment will be used to find out if the transcutaneous
pO2/pCO, monitoring system will help the effectiveness of the hyperbaric chamber. From previous
studies it has been found that the transcutaneous pO2/pCO; monitoring system dilates the size of the
blood vessels. Under pressure, in the hyperbaric chamber, the size of the blood vessels decreases. If
this monitoring system is used in the hyperbaric chamber then there is the possibility that the amount

of time spent in the chamber can be decreased.
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THE USE OF THE TRANSCUTANEOUS pO,/pCO; MONITORING SYSTEM
IN THE HYPERBARIC CHAMBER

Kathlyn E. Cosgrove

INTRODUCTION

Since first being invented, the transcutaneous pO2/pCO; monitoring system has been used to
determine many different problems. This system is important to the physicians working with the
hyperbaric chambers. It reveals the inability of delivering oxygen to the tissue of the organism. It
allows for continuous moritoring of oxygen and/or carbon dioxide. This monitoring system is used in
many fields of medicine. Not only can it help to determine whether a skin flap transplantation has
been successful or not, but it also helps physicians find the necessary level for amputation. The
transcutaneous pO,/pCO; system is used in the hyperbaric chambers because it is difficult to take blood
samples in the chamber and almost impossible to perform blood gas analysis in the chamber. This

monitoring system reduces the amount of punctures a patient must receive, thus making it a less stressful

ordeal.




DISCUSSION OF PROBLEM

In the hyperbaric chamber patients are subjected to 100 percent oxygen under pressure. A
standard dive is equal to the pressure experienced at forty-five feet beneath sea level. Many patients
have poor circulation so they need 100 percent oxygen to heal. The dives last approximately two hours
and thirty minutes. On a pattern of thirty minutes on one hundred percent oxygen then ten minutes
breathing normal air. The patients are exposed to ninety minutes of one hundred percent oxygen. The
confinement of the chamber is a problem for some of the patients. This is especially true for the
claustrophobic patients. If the transcutaneous monitoring system could be used effectively then it could
possibly mean that treatments could be made shorter. Then more patients could be taken on so that the

beneficial effects of the hyperbaric chamber could be felt by more patients.

METH: LOGY

Three electrodes are applied to the subject. These skin sensors are: an O, electrode, a CO,
electrode, and a combined O,-CO; electrode. These reveal the inability of delivering oxygen to the

tissue of the patient. The electrode heats the skin making this usually tight membrane permeable to
gas transport. The heat dilates blood vessels making the blood flow increase. Hyperbaric oxygen is the
intermittent administration of one hundred percent oxygen at pressure greater than that at sea level.
The chamber is pressurized with air to reach the correct depth. Once at the correct depth the patient
breathes one hundred percent oxygen through a hood. Hyperbaric oxygen therapy is the primary
treatment for decompression sickness, arterial gas embolism, and severe carbon monoxide poisoning.
With all these problems it would be of great help if the treatments could be shortened with the use of

the transcutaneous pO,/pCO, monitoring system.
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CONCLUSIONS

The testing of the transcutaneous pO,/pCO, monitoring system is important for later, these test

results may save time, money, energy, and even a patients life. At the time of this writing no subjective

data can be supplied. Further testing will be done.
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A STUDY OF THE PHOTOELECTRIC EFFECT FOR POSSIBLE
DETECTION OF BIOLOGICAL AEROSOL PARTICLES

Stephanie J. Garcia
High School Summer Apprentice
Vision Biophysics Lab
Clinical Sciences Division

ABSTRACT

The photoelectric effect was studied and two experiments were
developed to demonstrate the effect. The photoelectric effect occurs
when photons excite the valence electrons of a metal with enough energy
to cause the electrons to escape the surface. The measured stopping
potential is related to the substance's work function. The
photoelectric effect seems to offer possibilities for the detection of
biological aerosol particles for environmental health, medical,
occupational, and defense reasons.

An RCA IP39 photocell illuminated with monochromatic visible light
was studied initially. Data yielded a graph used to calculate Planck's
constant, h. The other experiment involved a sample chamber illuminated
with a (UV) deuterium lamp. Samples tested included non-metallics,
metallics, salt, and an amino acid. Only metallic samples produced an
observable effect. Further study of biological aerosol detection is

required.
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A STUDY OF THE PHOTOELECTRIC EFFECT FOR POSSIBLE
DETECTION OF BIOLOGICAL AEROSOL PARTICLES
Stephanie J. Garcia

INTRODUCTION

The photoelectric effect is a process by which electrons may escape
from a surface. It may occur when electromagnetic radiation is incident

on a surface (usually metal) and photons supply electrons with energy

equal to or exceeding the energy that binds that electron to the surface
(2). Valence electrons are optically excited by absorbed photons to
higher unbound energy levels. These electrons, known as photoelectrons,
then diffuse randomly with a fraction reaching the surface with some
energy loss due to electron scattering. The electron must then escape
over the potential barrier at the surface if it is to be detected (3).

A current is produced as monochromatic light shines on the cathode made
of the sample material in the vacuum. This supplies energy to electrons
that, when emitted from the surface as photoelectrons, travel toward the

anode.

An applied reverse voltage and the frequency of light alter the
photoelectric effect. Photoelectrons leave the cathode with varying
kinetic energy and are repelled by the retarding electrostatic field of
potential difference V. As the applied voltage is made larger, the
photocurrent reaches a limiting value (1). A certain V can be applied
that causes the photocurrent to drop to zero. This value of V is known

as the stopping potential, Vs.




The threshold frequency is the frequency at which photoemission
equals zero. This value must be exceeded for photoemission to occur.
The threshold frequency depends on the work function of the various

substances and is usually in the UV region.

Substances have characteristic work functions which determine the
amount of energy needed for the excited electrons to escape the surface
potential. Calculations can be made to determine the greatest

wavelength at which photoemission can occur:
Wavelength = hc/ kW,

where h is Planck's constant (J sec), c is the speed of light (m/sec}), W
is energy (work function, eV), and k is a conversion factor (eV to
Joules). Thus, stopping voltage depends on frequency, and frequency

depends on the work function.

DISCUSSION OF PROBLEM

This investigation ultimately concerns the study of the
photoionization of biological substances. A method to detect biological
particles in the air is vital for environmental health, medical,
occupational, and/or defense reasons. Since biological molecules tend
to ionize more readily than inorganic molecules, surface charges are a
primary interest in the detection of these biological particles.

Several existing detection methods do not distinguish between particles

of biological or non-biological origin and tend to have other
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inconvenient characteristics (9). R. Niessner and associates have
experimented with the Photoelectric Aerosol Sensor (PAS) as well as with
other methods for studies involving aerosols and polycyclic aromatic
hydrocarbons (PAH) (4-8). Dr. John Tabaoda and Captain David R.
Carpenter of the Armstrong Laboratory, Brooks Air Force Base have
devised a method for detection and concentration measurement of
biological aerosol particles in the air. Intense ultraviolet (UV) light
(254 nm) from a mercury lamp, as well as other sources, provides

onizing photons that interact with electronic structures of the
biological substances, probably the biological particle's outer surface.
The particles are then passed through a detector in a sample air stream
(9). Because of these initial studies, the use of the photoelectric
effect to detect biological substances is being investigated in more
detail (12-14). Due to time and resource restrictions, however, this
initial project only demonstrated the basic principles of the
photoelectric effect. The goal of detecting photoelectrons from
biological particles is yet to be achieved, although the ground work is

done.

METHODS AND MATERIALS

The physics of the photoelectric effect as well as related past
experimental methods were studied (1-3, 10-11). Several set-ups were
experimented with to observe the photoelectric effect, but only two

produced favorable results. The first involved use of the RCA IP39
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photocell placed in a light blocking tube with a small hole drilled for
a fiber optic that transported light into the cell from the exit slit of
a monochrometer (Jarrell Ash, serial 207661). A Xenon lamp (American
Instrument Co.,INC. part no. 422-848) was focused with a lens at
approximately 4.5 cm into the monochrometer at approximately 36 cm. The
stopping potentials were determined for wavelengths between 385 nm and
620 nm. A Keithley Instruments model 148 Nanovoltmeter monitored
voltage across a 500k Ohm resistor (Kidco RN25X 5763F). A Fluke model
415B high voltage power supply provided the stopping potential. The

stopping potential versus the photon frequency was plotted.

A method to change samples simply and efficiently to study the
photoelectric effect of various substances was investigated. Finally,
an apparatus with a quartz window ported aluminum vacuum shroud in
conjunction with a UV deuterium lamp was developed. The vacuum shroud
{57 mm outer diameter, 35 mm inner diameter, 29 mm height) had a 10.4 mm
opening at the top with a quartz window (~38 mm diameter, 5.7 mm thick)
adhered to the opening with an ultraviolet curing glass adhesive {Duro
Crystal Clear, Loctite Corporation). The base of the shroud sat on a
plate (64.5 mm x 61 mm x 6.9 mm) with an O-ring to secure a vacuum. A
Welch Duo-Seal Vacuum pump model 1402 was used to pump the system down.
Incorporated on the base plate was an elevated brass disk on which
samples were placed. A silver coated ring located above the disk
approximately 7.8 mm in diameter served to collect the photoelectrons.

A deuterium lamp from a spectrophotometer (Hitachi Perkin-Elmer 139 UV-




VIS Spectrophotometer) was then clamped approximately 8 cm above the
vacuum chamber so that UV light could shine directly through the window.
Previous experimentation with the entire spectrophotometer unit yielded
no observable results. A voltmeter (Fluke 8050A Digital Multimeter) was
connected directly to the electrodes of the vacuum chamber (positive on
brass disk, negative on silver ring). This method yielded favorable
results for the photoelectric effect of certain samples. Samples tested
included zinc, lead, aluminum, salt, a paper towel, a green fluorescent

notecard, Teflon tape, a penny, a nickel, and L-Lysine.

RESULTS

Experimentation with the IP39 photocell yielded enough data ([Table
I) to produce a stopping potential versus frequency graph (Fig.1]. The
slope was used to determine Planck's constant, h [slope equals h/e,
where e is the electron charge]. The graphing program displayed the
equation of the fitted line:

Y = .186848x + -.553261.

The slope equaled 5.3519 x 10 (-15) Joule seconds per Hertz (Js/Hz)
while the accepted value is 4.14 x 10 (-15) Js/Hz. The Y-intercept
represents the work function divided by e (W/e). Calculation of h
yielded a value of 8.56 x 10 (-34) Joule seconds (Js) compared to the
accepted value of 6.63 x 10 (-34) Js, a relatively sound measurement
considering the apparatus was simple and homemade. Errors that may have

affected the readings included drift of the nanovoltmeter and small
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Table I. Wavelength (L), frequency (f),
potential (Vs) with the IP39
L (nm) f x 10 (14) Hz Vs (volts)
385 7.79 .90
405 7.41 .82
425 7.06 .76
450 6.67 .70
475 6.32 .63
500 6.00 .59
520 5.77 .55
540 5.56 .48
570 5.26 .40
600 $.00 .38
620 4.84 .35
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Figure 1. Data from the IP39 yielding Y = .186848x + -.553261
and slope = 5,3519 x 10 (~15) Js/Hz; h = 8,56 x 10 (-34) Js.
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inaccuracies in the readings of the stopping potentials. It was thought
that a digital voltmeter {(Circuit Mate) might yield more accurate
results since it would be easier to read; however, results were found to
be less acceptable compared to results using the nanovoltmeter (i.e.,

Y = ,13513x + -.199599; h = 1.184 x 10 (-33) Js).

Several trials finally led to successful observations of the
photoelectric effect of various samples. Initially, the
spectrophotometer unit was used to illuminate the substance with a
controlled wavelength (~150 nm - 300 nm); no photoelectric effect was
observable. The UV lamp was then brought directly above the chamber
window and alternately removed so that with the light, voltage increased
and without it, voltage decreased to a stable value. Thus, this
indicated that the photoelectric effect can be observed with a simple,

direct device. Samples around the lab were tested.

+

- -- - -+

TABLE II. Monitored voltage (mV) using the Digital
Multimeter to determine the photoelectric effect of
various samples, unscraped (un) and scraped (s) when
applicable.

po————— - —~—— - +
Sample UV off UV on (un) UV on (s)
Zinc -.01 .95 - 1.00 1.87 -2.33
Lead ~.01 .18 .3
Aluminum -.01 -.03 - -.0 .9
penny -.01 0.00 3.15 - 3.4
nickel* ~.01 0.00 1.70 - 2.5
towel -.01 -.01 N/A
notecard ~-.01 -.01 N/A
tape -.01 -.01 N/A
Salt (NacCl) ~.01 -.04 - -.01 N/A
L-Lysine -.01 -.01 N/A

+=—= ——— e +

* coin, not element




In these experiments, if no photoelectric effect was observed, the
voltmeter read ~-.0l mvV. For the metallic materials (zinc, lead,
aluminum, a penny, and a nickel), results were favorable (Table II].

The photoelectric effect was, however, much more observable when the
surface was scraped clean just prior to testing. When the sample was
placed in the chamber and illuminated, the voltage increased steadily
until a peak was reached, then it decreased to a stable value. If
allowed to oxidize, very little or no effect was displayed, possibly due
to the insulating oxide film that caused a change in the work function

of the material.

The distance of the silver coated ring also seemed to affect the
intensity of the photoelectric effect. Depending on the thickness of
the sample, the distance between the ring and the sample was
approximately 2 mm. Other non-metallic materials (paper towel,
£luorescent notecard, Teflon tape) were tested, but did not yield any

observable effects.

Since the driving force of this experiment was to observe the
photoelectric effect in biological substances (amino acids, proteins, or
spores), a conducting metal, salt (NaCl), was tested to determine if
granule materials would produce an observable effect. The salt was
placed in an aluminum plate, wet, and left to dry. When the sample was
tested, a small (~0.03 mV) change in the voltmeter reading occurred;

however, the sample was then cleaned out and the aluminum plate was
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retested, yielding a similar voltage change. Therefore, no
photoelectric effect was observed, possibly because the work function of
NaCl is a rather high 8.54 eV (5). As a final sample, L-Lysine was
tested by placing a powdered form of the amino acid on the aluminum
plate, scraped on both sides, and setting the sample in the vacuum
chamber. As was expected from prior tests, no photoelectric effect was

observed.

CONCLUSION

On the second apparatus used in this study, light shining on the
metal samples energized sample electrons, causing them hit the anode,
making it negative with respect to the cathode. When the anode
potential reaches a limiting value, Vs, photoelectrons lack enough
kinetic energy (energy from the photon minus the sample's work function)
to escape the surface potential difference. Thus, under this condition,
no more electrons reach the anode and the potential stabilizes to a
measurable value, Vs. Mathematically, this occurs when:

e(Vs) = KE = hf - W,
where e is the electron charge, Vs is the stopping potential, KE is the
kinetic energy, h is Planck's constant, £ is the frequency, and W is the

work function. This relation was qualitatively confirmed for various

metal samples.
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The photoelectric effect, due to the extremely small photocurrents
to be monitored, the secondary anode emissions, and the sensitivity of
the instruments used, is difficult to observe and monitor. The
voltmeters, especially the 148 nanovoltmeter, registered abundant noise;
motion of the.observers sometimes caused the meter to drift. Also, the
work functions‘;f the samples (as observed with the sample chamber) as
well as the frequency of light (as observed with the IP39) play a vital
role in photoemission. The materials in the IP39 had a sufficiently low
work function that remained constant in the vacuum phototube, so the
photoelectric effect could be observed relatively consistently (taking
into account the sensitive drift of the nanovoltmeter) in the visible
light range (385 nm - 620 nm). The stopping potential was found to be
related linearly to the frequency with slope equal to h/e, and y-
intercept equal to W/e. The IP39 phototube produced favorable results,
and it served to establish the basic principles of the photoelectric
effect. The desired goal of testing different samples and eventually
biological substances, however, led to the development of the removable

chamber apparatus.

Based on the results of these experiments, only the metallic
substances produced favorable results. It was found that metals scraped
clean produced a more measurable photoelectric effect; sometimes, if the
surface was not cleaned, no photoelectric effect was observed.

Elementary Modern Physics (2) reports, "The photoelectric effect occurs

when electromagnetic radiation shines on a clean metal surface and
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electrons are released from the surface."

The non-metallic samples did not produce a photoelectric effect,
possibly due to no conductivity, high work function, or low tendency to
photoionize. Even though R.A. Millikan observed and collected data for
the stopping potentials of pure sodium (1), sodium chloride (salt) did
not yield an observable photoelectric effect; possibly, the chlorine in
the compound suppresses the effect, or the apparatus or method lacks
sufficient sensitivity. The latter could also explain the results of

the L-Lysine experiment.

Several additional experiments are necessary to successfully
develop a method for monitoring biological substances in the
environment. Experimentation is underway using a laser in a modified
version of Millikan's 0il Drop experiment to monitor particles in the

air.

ACKNOWLEDGMENTS

Special thanks to Dr. John Taboada for his wisdom, insigﬁt,\
dedication and patience as my mentor this summer. I also wish.to
acknowledge my parents, teachers- especially Mr. Dan Zavorka, physics

teacher- and the employees at Armstrong Laboratory, for their support

6-13




and encouragement. Acknowledgment and gratitude is extended to Research

and Development Laboratories of California in cooperation with the Air

Force Office for Scientific Research for support of this program to

encourage students to appreciate scientific research.

REFERENCES

1.

Halliday, D. and R. Resnick. Light and Quantum Physics. In

Fundamentals of Physics. New York: John Wiley and Sons, Inc.,

1970, pp. 763-765.
Sells, R.L. and R.T. Weidner. Quantum Effects: The Particle

Aspects of Electromagnetic Radiation. 1In Elementary Modern Physics

2nd ed. Massachusetts: Allyn and Bacon, Inc., 1969, pp. 120-130.
Powell, R.A. Photoelectric effect: Back to basics. Am J Phys
46(10): 1046-1051, 1978.

Niessner, R. Chemical characterization of aerosols. Fresesius J
Anal Chem 337: 565-576, 1990.

Niessner, R., W. Robers, and P. Wilbring. Laboratory experiments
on the determination of polycyclic aromatic hydrocarbon coverage of
submicrometer particles by laser-induced aerosol photoemission.
Anal Chem 61(4): 320-325, 198¢2.

Niessner, R. The chemical response of the photo-electric aerosol
sensor (PAS) to different aerosol systems. J Aerosol Sci 17(4):

705-714, 1986.

6-14




10.

11.

12.

13.

14,

Niessner, R., B. Hemmerich, and P. Wilbring. Aerosol photoemission
for quantification of polycyclic aromatic hydrocarbons in simple
mixtures adsorbed on carbonaceous and sodium chloride aerosols.
Anal Chem 62: 2071-2074, 1990.

Niessner, R. and P. Wilbring. Ultrafine particles as trace
catchers for polycyclic aromatic hydrocarbons: The photoelectric
aerosol sensor as a tool for in situ sorption and desorption
studies. Anal Chem 61(7): 708-714, 1989.

Technology Summary. Biological Aerosol Particle Detector and
Method. 1992.

Boys, D.W., M.E. Cox, and W. Mykolajenko. Photoelectric effect
revisited (or an inexpensive device to determine h/e). Am J Phys
46(2): 133-135, 1978.

Bobst, R.L. and E.A. Karlow. A direct potential measurement in the
photoelectric effect experiment. Am J Phys 53(9): 911-912, 1985.
Kimura, K., N. Sato, S. Hino, T. Yagi, and H. Inokuchi. Ionization
potentials of ferricytochrome c, ferrocytochrome ¢, and
ferricytochrome c3. J Amer Chem Soc 100(21): 6564-6567, 1978.
Huebner, J.S., R.T. Arrieta, and D.B. Millar. Aromatic amino acids
and ultraviolet induced photo-electric effects in bilayer
membranes. Photochem Photobiol 35: 467-471, 1982,

Dupuis, P., C. Sandorfy, and D. Vocelle. Photoelectron and
ultraviolet absorption spectra of the enamines of a series of

simple polyenes. Photochem Photobiol 39(3): 391-396, 1984.

6-15




THE PROTECTION OF FIGHTER PILOTS
AGAINST GRAVITY

Zayda M. Triana
Incarnate Word High School

Final Report for:
AFOSR Summer Research Program
Armstrong Laboratory

Sponsored by:
Brooks Air Force Base
San Antonio, Texas

August 1993




THE PROTECTION OF FIGHTER PILOTS
AGAINST GRAVITY

Zayda M. Triana
Incarnate Word High School

Essay

The acceleration of high-speed planes causes fighter pilots
to experience a lurching similar to that which occurs when one
turns sharply in a car: one’s body sways to the side due to the
tendency of an object in motion to remain in motion and follow a
straight path. The *“pull* of gravity which a pilot senses is a
stronger force than someone would feel while standing at rest on
the ground, and therefore the human body responds to it
differently. Instead of the normal circulatory path through which
the blood flows under 1 G, the blood begins to pool at the feet,
causing the brain to be deprived of oxygen. Without enough oxygen
to the brain, the fighter pilot’s peripheral vision Dbegins to
blacken out, and before the pilot can compensate for the loss of
sight, he loses consciousness, or "G-locks."

Experiments are thus being completed to investigate the
physiological effects of high gravity on the various parts of the
heart, such as the aorta, left ventricle, and right atrium. The
subjects, usually baboons or rhesus monkeys, are placed on a
centrifuge which can simulate anywhere from 2 to 9 G. After the
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proper instrumentation is attached to the subject, data 1is
recorded. These results are then processed through an analog to
digital converter, and are conveyed into the computer uncalibrated,
meaning “gains* and "offsets* must be applied so that the data will
be accurate.

Familiarity with Matlab for Windows, an analytical program, is
essential for the mathematical and conceptual aspects of the data
analysis; strip charts, data tapes, laboratory procedure books,
and data files are also used to acquire material which eventually
leads to the numerous calibration factors and gives scientists
usable information to help pilots survive through the harmful

effects of gravity.
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EFFECTS OF CHRONIC +Gz
EXPOSURES ON RATS

Jason A. Barber

ABSTRACT

A pilot study of the effects of chronic +Gz exposures on rats was conducted

using a Small Animal Centrifuge (SAC). During the six weeks of the study.
animals were exposed to either 0.5 +Gz or 22.5 +Gz in either single or multiple
exposures. Control animals were not exposed to +Gz. Body weights, food
intake and temperatures were recorded on a daily basis. Data collected showed a
steady decline in body weights, an increase in body temperatures. and food intake

remained at a constant consumption.
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EFFECTS OF CHRONIC +Gz
EXPOSURES ON RATS

Jason A. Barber

INTRODUCTION

Pilots who engage in air-combat maneuvers may reach high sustained +Gz

levels several times during a flight. This tvpe of exposure may also be repeated
on a daily basis. With that in mind, the purpose of this experiment was to study
the effects of chronic +Gz exposures over time using an animal model. It was
unknown whether the Gz tolerance of animals could be increased or decreased by

chronic +Gz exposures. It should be emphasized that this is a pilot study.

MATERIALS AND METHODS
ANIMALS
All animals used in this study were aduit, male, Sprague-Dawley rats. The

reason for using rats that are all the same is to minimize factors other that the

experiment itself. Body temperature, food intake, body weights, and wound care

were monitored on a daily basis as described.




TEMPERATURE
Body temperature was taken before and after acceleration exposures. This

was done to assess the effect of +Gz stress on the Hypothalamo-Pituitary-Adrenal

(H-P-A) axis and it allowed the possible detection of any infectious process that

may be ongoing. The body temperatures were taken rectally with a small

thermal probe which was lubricated with KY jelly.

Food [ntake

The animal weight. size and padding of the restraint devices are a very
important factors in determining the +Gz level at which the rats will undergo
Gravitational Loss of Consciousness or GLOC.

Food intake was monitored daily to assist in pair-feeding. The rats were
pair-fed. meaning that the food intake of the experimental animals was averaged
and the same amount was given to the control animals. This way all of the
animals received the same amount of food and the body weights of each group
could be kept equal during the entire six weeks. Body weight recordings have
shown this to be effective. Based on a previous study, the rodent model for +Gz
exposure has an average +Gz tolerance endpoint (GLOC) of 22.5 +Gz. Our
experimental animals were standardized based on the tolerance endpoint
information, with referance to variability found in body weight. This led usto

develop a criteria to reduce this variability




by normalizing the animals’ body weight with restraint padding and slot position.
mimicking an anti-G suit effect.

The padding effect was determined using the mean body weight of the
chronic multiple +Gz group consequently. creating two subgroups: the GLOC
group, which are generally below the mean body weight and the Non-GLOC
group which are above the mean body weight. The lighter the animal. the sooner
it will go into GLOC.

SMALL ANIMAL CENTRIFUGE

The Small Animal Centrifuge is five feet in diameter. five feet tall, and
has a 21 inch head to axis radius. It has a 15 horsepower three-phase
regenerative DC drive motor that is capable of producing an acceleration of 1 to
85 Gz at arate of 20 G/sec. A Zenith 248 computer system with customized

software controls the centrifuge and a stripchart recorder was used for data

collection.

WOUND CARE
Wound care was provided on a daily basis. The most noticeable problem

site was the nose where the nose restraint caused cutaneous ulcerations. These

wounds were treated with hydrogen peroxide and a topical antibiotic.




INSTRUMENTATION
All animals received surgical EEG implants one week prior to the

experiment. This was done in order to eliminate the surgical stress factor. This
instrumentation allowed monitoring changes in the electrical potential of the

brain. The rats were also instrumented for ECG to monitor changes in cardiac

activity.

RESTRAINTS
All of the rats spun on the SAC were placed in restraints to maintain the

proper Gz axis. The centrifuge was used to create the acceleration force of either

0.5 +Gz or 22.5 +Gz.

EXPERIMENTAL GROUPS
The animals were divided into five major groups: Control. Base Gz.

Chronic Multiple, Chronic Single. and Acute Multiple groups.

The Control group consisted of seven rats. These rats were not placed in
restraint devices and did not receive acceleration exposures. This group served as
an unstressed group or the positive control.

The Base Gz group consisted of seven rats that were spun at 0.5 +Gz three
times a day, five days a week for six weeks. This group served as a low muitiple

Gz-model group to compare with the control.




The Chronic Multiple group consisted of 13 animals which were divided
into two subgroups. a GLOC group and a Non-GLOC group. Each group was
spun at 22.5 +Gz three times a day. five days a week for six weeks. These two
subgroups served as a high multiple Gz-model group to compare with the
control.

The Chronic Single group consisted of seven animals that were also
subdivided in to two groups, a GLOC group and a Non-GLOC group. The
animals in these groups were spun at 22.5 +Gz one time a day. five days a week
for six weeks. This group served as a high single Gz-model group compared to
the control.

The Acute Multiple group consisted of 30 animals that received three
exposures to 22.5 +Gz in one day and were sacrificed after the run and tissue
samples were collected.

All acceleration exposures were of 30 seconds in duration. When animals
received multiple exposures, they were given a 3 minute rest period between ecach
exposure. This allowed the animals time to recover. In addition. all of the
animals in the study were allowed to recover on the weekends.

It is important to keep in mind that all experimental animals were exposed

to many types of stress: the stress of transportation to and from the place of
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housing, the stress of being put in restraint devices. and most of all. the stress of
being handled.

RESULTS

Food Intake
As you can see from graph 1 the cumulative food intake remained fairly

constant through the six week experiment except during the interruption in pair-

feeding during week five. The animal care person in charge during this time
was not notified of the feeding method used.

Bodv Weights
The steady decline in body weights shown in graph 2 is likelv to be the

effects of the combined stress. The Control group was heavier throughout the six
weeks due to the absence of stress other than the weighing of these animals. This
graph indicates where the interuption of feeding occurred. From this point on.
the Control group no longer served as a size match to correlate data from the

other experimental groups.
Body Temperature
As shown in graph 3 the body temperature over the six week period tended

to nise gradually. Body temperatures dropped dramatically at week five when the

feeding schedule was interrupted. Once the animals were put back on their




regular feeding schedule. the body temperatures tended to level out at week six

slightly lower than the level at week four.

Conclusion
Over the six weeks of the cxperiment the baseline body temperatures

tended to rise. This is probably a stress response due to handling or exposure to
acceleration. This may be considered a negative adaptation to chronic +Gz
exposure.

With the food intake remaining constant in the five experimental groups,
the body weights of the animals in the base Gz, multi. and single groups tended to
decrease over the six weeks while the control group, for the most part. remained
fairly constant showing a dramatic increase in week six caused by the interrupted
feeding. The animals showing a decrease in body weight over the six weeks

indicated negative adaptation to stress of handling and chronic +Gz exposure.
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