PHYSICS DEFARTHENT
October 6, 1360

Dr. H. Callen, Bulilding Chalrman
Dr. K. Atkins, Acting Chalrman, Physies Department

Addicional space, approximately 20x20 feet, preferably
with water and an exhaust hood, is requested for the Radioe
carbon Laboratory (now in Rooms BW4 and BWG).

A regqueatl is being submitted to the NSF for funds to
suppori some new experiments with thermoluminescence and
electron spin resonance as means of detecting radiation
damage from C** betas. ‘rhiary lead to a new way to
determine the half-life of C1% and snr archaesologlcal
and geologlcal dating of natural C1%,

Some experiments with more active C1% (probably
below 50 ue) will have to be performed. For this reason
and the fact that our two rooms are already crowded,
space ouislide of our low-level laboratory is reguested.
It is anticipated that these experiments will be started
in May or June, 1966.
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ASCA SPACE REQUIREMENTS

In University Museum -
Space Presently Allocated -

1 room  jeee X q0p4, s Information Center

T ¢ 6 x , Tree-Ring Dating,
ﬁbrk bencﬁg% and shelves for instruments,
and part of Thermoluminescence

1 " 6 X 7 s Remainder of Thermoluminescence
a¥fd Mise. Motivities of chemist or physicist

1 - b 4 , eaquipped with sink for chemical

; ef%erimenfgaand miscellaneous washing
1 " x Museum Chemist

20 20

(Eric Parkinson)

Space Required -

1 room 20 x 20 for adequate work space for present activities,
inecluding drafting table or equivalent large
bench and additional desk

2 rooms 20 x 20 for metallurgical - archaeological training
program ; laboratory sink required.

o rooms 20 x 20 for permenent magnetism studies. This will
require special power line (30 amps) direct
from main transformer.

Sink required.

1l room 6 x 12 for fumdgation of Museum collectionsj room
to be sealed and provided with exhaust.
In Dept. of Physics -

Space Presently Allocated -

2 pooms 20 x 20 for Radiocarbon Laboratory

Needed

1 room 20 x 20 with shelving for storage of samples and
supplies and workbenches for repalr and
building of equipment.




APPLIED SCIENCE CENTER FOR

Archaeology (MASCA)

The Applied Science Center for Archéeolégy ﬁas Inlglated 48
1961 by Dr. Froelich Rainey. Its alm 1s to apply neW'principles.
and tebhnologies developed 1n the physlcal scienéés whlch are
appropriate to archaeélogical and anthropological researeh.

Upon the successful application of carbon - 14 dating in the
laboratory here (established in 1951) and in others, 1t was
felt that many more of the technologlcal advances should be
"Investigated for possilble applications{ As a beginning in this
direction, work was started In the following flelds:

1)  Thermoluminescence dating of pottery 7
2) Development and use of instruments for archaelogilcal
'~ prospecting.

3) -Infofmapion Center and Newsletter.

Since then, the existlng chemistry laboratory has been
expanded to 1nclude a much more actlve program of conservation
and restoratlon. Also, work il a) déndroéhronOlogy 1s being pursued
to provide samples of known age for C-14 dating.

In the followlng pages a brief description of the varlous

endeavors of MASCA 1s presented.




Thermoluminescence

| Researgh In the possibility of uslng thermoluminescence for
dating‘potfery'was started here 1n 1959 and has Dbeen pursued
actively since 1962. Significant progress made during thé past
two years indﬁcates that the method will be a reliable one,
possibly comparable}gccuracy to C-14 dating or betcer It has
the big advantage over C-14 dating in that the artifact lcself
(a few milligrams of pottery) is dated rather than charcoal
~ or other éarbon sample that 1s merely and sometimes erroneously
assoclated with the occup@tioﬁ 1evel’co be dated.

The method 1s based on the fact that particles from traces
of radiloactive elemencs in clays bombard the other constituents
and raise elecnrons to metascable levels. When the clay 1s
heated, enough extra energy 1s supplied to enable the electrons
to return to normal states. In thils transition each one emits
a photon of light. Thé final heating of a ceramic le, therefore,
the starting pointrof the metastable electron accumulation. In
the labo:atory, a few milligrams are ground, mounted, and heated
very rapldly so that as much of the light éutbut.as posslible is

~

detected before the onset of heat radlation. This 1s detected
by a photomultiplief pube amplified, and recorded on an X-Y
recorder versus_temperature; For age determination, the rate
of radioactive bombardment 1s also measured. In additilon, the
variations among clays in subsceptibility to radiation damage

is corrected for by artificlal bombardment: with X-rays and sub-

sequent remeasurement of the glow curve.
Space is needed for the continuance of the development of

this dating technique and for the dating of samples of unknown age.
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Instruments for Arch#eological Proépecting

With thé destructlon of many archaeologlcal siteé imminent
due to tThe rapld encroachment df modern civilization, there
is a great need for fhe ~aceceleratlon of the finéiné of éites
and for the delineatlon of structures within_éites élready-
found. Also, wlth the cost of labor increasing all over the
world, it 1s becoming impradtical to excavate unless there
1s a ceftainty that structures or levels of habltation will
be found. | |

With thils in mind, MASCA has tested and used Ilnstruments
developed previously that are sultable for archaeoiogical
exploration. These include the Elsec proton magnétometer, the
Gosseanedhm, and varioﬁs metal detectors and selsmographs.
In the course of the search for the anclent Greek clty of Sybaris,
buried at depths of 4 to 6 meters, it was found that proton -
magnetometers were not sufficiently sensitive for the‘denéction
of structures oY archaeological depoSits at these depths. There-
fore, the collaboratlon éf Varilan Associlates was sought, and
as a result, a more sensitivé porfable cesium magnetometer
(with digital readout and differentia; mode of operatlon) was
designed and developed by them. Thils has now been tested in
two fileld seaéons and has proved to be the ideal Instrument
for arohaeologicél prospecting in regions that are normally
magnetically qulet and where the featurés sought present some
contrast 1n magnetlism.

It was found that standard séismographs were of little use
in finding the reiatively small archaeological features,
usually located above much more massive geologicélrchanges ~

the wavelengths are too long. Therefore, experlments




‘ . Instruments (con't) B .i%s
dlrected toward the development of a sonlec instrument were
conducted. Mﬁch inforﬁation about the probiems involﬁed has
been obtained, but a successful portable design has not yet
been achievéd. -
In the MASCA laboratories_some sSpace 1s needed for storage

-of 1Instruments whlle not in use and for experimentation}tests,

and repairs.




Informatlion Centér

| An extensive part of the work‘at the MASCA Information
Center is.the compilatlion of author and subject indices which
form a catalogue of sclentific techniques of value to Archae-
ology and Anthropology and include reports éf analyses dating
methods, fleld studies, and conservation methods. The abstracts
of articles and references, and information on new developménts
‘which are the basic components of the files, are culled frbm
many publications,of dlverse fields. The files are a-source_for
the most recent information concerning'archaeoiogical technlques
and include, 1in addition fo published materlal, unpublished |
informatlion, gathered from correspondence and ekperimental
notes.

The Information Center, 1ltself, now that a considerable
volume of data have been collected, 1s becoming more'ggeful TO
members of the staff, students and visiting schblars.riﬁ;re'
space 1s neéded for the use of the files,. |

In addition to library and abstracting WOPK?NSUSletteP is
published three times a year, in which current developments
In the field of techniques are reported. Coples are made’
avallable, free of charge, to all interested persons. The

malling 1ist 1s world-wide, and the center recelves notes and

articles from many forelgn sources.
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Chemlstry Laboratory

- - #n

When a specimen 1s sent /ffo the Museum from the fileld its
identification often 1s oni& superficial. A chemlcal analysis,
qualitative to establish the constltuents of the specimen or
quantitative to detérmine the relative amoﬁnts of these con-
stituents, can help ih more preciée ldemtification.:. If &
speclmen has been modifigd o5 drascically.changed in appearance
over a long perlod of time an analysis may be useful in declding
1ts original forh or use. A chemilcal analysis may also be use-
ful iIn helping to declde on the authentlcilty of an object,.and
sometimes an anélfsis 1s required merely to add to the sum of
knowledge about a specimen. Speclmens may be metals; orés,
corroslon products, earthy materials, organilc products, ete., and
elther archaeological o more “recent In origin.

Space 1s required for adequate working bench surface, for
wall cases and cabinets for storage of chemlcals and apparatus,
and for such eqﬁipment as slnks, fume hood, oven, furnaée,‘and
balance; also for a desk and bookcase for each wérker. A large
table or other flat work space for laylng out drawlngs or maps |
1s also recommended. . The‘area presently in use 1s about 36«
square feet, some of whlech 1s used alternatively for conservatlon

procedures.
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Dendrochronology
The'&Tee—ring dating program 1s being conducted 1ln conjunction
with the radiocarbon laboratory. By means of dendrochronology,

sections of Sequoia gigantea and of Pinus alfistata are providing

samples of known age for C-1% dating (back to 4400 B.C.). By
means of these)small fluctuatlions in the atmospheriq -4
invéntory in past times are belng assessed. Whén the magnitude
and duration of these are known, 1t may be.possible-to'correiatg
these with one or more of the-basic causes - namely, changes
in the cosmlc ray intensity, 1n the intensity of the magnetic
tleld of the earth, and/or 1in the equilibrium conditions (the
balancé between the atmosphere and oceaﬁs). C-14 dates for
these long series of samples of known age will also provide
correction factors for the dating of archaeological specimens
and others of unknown age. |

The tree-ring dating 1s being done inrcollaboration with
the University of Arlzona. In the Museum space 1s needed for

study, sectloning, and crossédating of ring sectlons.




Carbon-14 Dating

The radiocarbon laboratory at the Unlversity of Pennsylvanla
was established In 1951. It 1s.one of the few laboratorles in
the world that has devoted itself almost exclusively to the
dating of archaeologidal and anthropological samples. During
the past 15 years 562 C-14 dateé_represencative of 113 archae-
ologlcal sites have been published. Emphasis has been in the
establishment of chfonologies for four maln regilons of the
world - némely, the Near East and Mediterranean regions, Central
America, South America’ and the Arctlc: Among Intensive studles
have been the correlatlion of the Mayan calendar with the
Chriétian, dating of some of the earliesﬁ sites aﬁd elucldation
of human migrations 1n the western Arctic, the dating of
occupatlons and climatic sequences for what ls apparently the
earliest slte 1n eastern North America, comprehenslve dating
programs perﬁitting archaeological interpretation of Mesolithle-
Neolithic-Chalcolithlic transitions 1n the Near East and the
Anatolian Plateau.

The radlocarbon laboratory 1s the keystone of MASCA. Because
the labératory and 1its maln staff are supported by the Unlversity
and partly because of thelr rebord of achlevement, 1t has been
possible to obtain grants from the National Sclence Foundafion,
Industries, and prilvate contributors to carry out new programs.
One of the NSF grants supported the additiﬁn of a second C-14
counter and assoclated components for methodologlcal studies as
described under Dendrochronology.

The radlocarbon laboratofy:is consldered to be among'the
most rellable dating laboratories in_the world, and possibly
Ithe most careful. Partly because of thls, requests for datling

‘each year now exceed our yearly capaclty even wlth some of
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Carbon-14 Dating (con't) '
the couﬁting time of'the 2nd NSF counter deﬁoted TO sampleslof_
unknown age.

There 1s, therefore, an urgent need for more space. ' This
15 not avallable in the Department of Physics where the laboratory
1s located at present. Also, bec@dse of the pressure for
space, the laboratbry may be forced to move from'Physics to Geo-

logy where both space and facllictles are inadequa@e.

Wilth more space, a third counter could be installed. The
electronlc components presently 1n service have been 1n con-
tinuous use for eleven years - a long 1ife—timé for vacuum
tube ciréuits. Therefore, in additidn‘to more space, there
1s an urgent neéd for funds for thelr replacement and for the
third counter and components. Cost of this 1s estimated to

be $50,000 plus the cost of this portlon of the bullding.
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List of MASCA Requilrements .

Name of Laboratory

Thermoluminescence Dating
Prospecting Instruments
Information Center
Conservation and Chemistry
Dendrochronology

Carbon-14 Dating

Utllities Required in Fach Room:
24 Electric Outlets, 115v, 15A\
= " # , 230v, 25A
2 Dual Gas Outlets

2 Dual Compressed Alr Outlets

Sinks Requilred:
2 Carbon-14 Laboratory
2 Thermoluminescence Laboratory

2 Conservation and Chemistry

Total

Space Required
(square feet)

1000
v 300
300
1400
300

1200

4500

+ hallways

Fume Hoods Required (with small sinks and all utilities)

1 Carbon-14 Laboratory

1 Conservation and Chemistry
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-nry kretchmar
1701 Arch Street GENERAL BUILDING CONTRACTOR
Philadelphia, Pa. 19103

phone: 215-564-0796

FEB 71973
PROPOSAL

URIVERSITY OF FEMNSYLYAMIA

~ FEBRUARY 7, 1073 EOLSTRUCTION DEPARTMENT

~ UNIVERSITY OF PENNSYLVANTIA

~ CONSTRUCTION DEPARTMENT

3451 WALNUT STREET
PHILADELPHIA, PA. 19174

— ATTENTION: MR. EDWARD S. WALTHERY JR.

RE: Alterations to Rooms B-W8,B-W6 and B-W4
Radiocarbon Laboratory
David Rittenhouse Building
209 S. 33rd Street, Philadelphia, Pa.

Gentlemen:

We propose to furnish labor, materials and equipment to perform all work
shown and described on Plans $6159,#6160 and #6161, dated 1-19-73 and the
Specificqgtions for Project #1678, with exceptions as follows;

1. Lighting to consist of 16 2 Tube Fluorescent Fixtures, surface mounted
equipped with filters, isolated grounds, separate panel feeders as req-
uired to guarantee no electrical interference with the regulated voltage
equipment being used in this laboratory.

2. Cooling shall be provided as follows:

a. Air Cooled Compressor on roof and Air Handler above ceiling in
laboratory B-W8.(5 Ton equipment by Feeders or Equal)
or '
b. Water cooled 5 ton unit, set on floor of laboratory B-W8 (York
, or Equal)
3. Air Cooling Units to carry one years service contract

- BASE BID: All work as described and noted, except Alternate #1

. TWENTY EIGHT THOUSAND FIVE “HYNBRED DOLLARS

($28,500.00)

ALTERNATE #1:All work as described and noted with the following exception;
Present duct to remain and reconnnected to existing roof exhaust.
No New Duct. Corridor Duct Insulation to be external wrapped.

Iwo_Thousand DOllarS.ssseesessq..($2,000.00)




enry kreichmar

1701 Arch Street

GENERAL BUILDING CONTRACTOR

Philadelphia, Pa. 19103 phone: 215-564-0795

PROPOSAL

PAGE TwWO

We agree to be bound

by the requirments of
(Equal Employment Bpp

Executive Order #ll246,
ortunity Requirements)

as amended

HENRY KRETCHMA ',’/)OWWER




“henry kretchmar

1701 Arch Street
Philadelphia, Pa. 19103

FEBRUARY 7, 1973

University of Pennsylvania
Construction Department
3451 Walnut Street

Philadelphia, Pa. 19174

ATTENTION: MR, EDWARD s,

Gentlemen:

For the sum of F

iy e
'-,"]U\“ A D A

< B

IVE THOUSAND DOLLARS

r

FGENEHAL BUILDING CONTRACTOR

phone: 21 5-564-0796

PROPOSAL

WALTHERY JR.

RE: MASCA Laboratories, University Museun

33rd & Spruce Site
Philadelphia, Pai

($5,000.00)

HENRY KRETCHMAR, OWNER

oy L7
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October 24th, 1978

TO: John W. Thomas, Radiation Safety Physicist

FROM: Elizabeth K. Ralph

The"‘]'l*c source is in room BW8 DRL. It consistejof 3 mcu when purchased
_on 8/1/69.




Table I. MASCA

_LABORATORIES, UNIVERSITY MUSEUM
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UNIVERSITY of PENNSYLVANIA

PHILADELPHIA 19104

The Faculty df;irm and Sciences

DEPARTMENT OF PHYSICS

February 20, 1980

Prof. Walter D. Wales, Chairman
Department of Physics, DRL/EL

Dear Prof. Wales:
Our radiocarbon laboratory in rooms BW4, BW6, and BW8 is now
extremely crowded. We need a storeroom nearby for components that

we use only occasionally.

We have stored some things in 1W16, but I understand that this
and adjacent rooms are going to be reshuffled.

The most convenient room for our storage would be BW9A. I
understand that this room has been assigned to Prof. Mann, but

that he may not use it.

We should appreciate it very much if we could have permission to
occupy room BW9A.

Sincerely yours,
Beta
Elizabeth K. Ralph
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