THE UNIVERSITY OF CHICAGO
CHICAGO 37 - ILLINOIS

INSTITUTE FOR NUCLEAR STUDIES

May 2, 1951

Professor G. P. Harnwell, Chalrman
Randal Morgan Laboratory of Physics
University of Pennsylvania
Philadelphia 4, Pennsylvania

Dear Professor Harnwell:

The situation with young men taking
degrees in radiochemistry this year is extremely
tight, and it would be possible to place five
men for every one we have; and as though this
were not a sufficiently difficult situation,
the draft deferment adds complications. I am
completely unable to suggest anyone else to you.
I shall bear it in mind and if any possibility
develops I shall certainly write you immediately.

If you find anyone I would be pleased
to teach him what we know of the technique, but
I must say that I plan to be in California all
summer .

I remain

Yours very sincerely,

WFL/1m
cc: Dr. Rainey







September 17, 1951

Dre We Fo Libby

Ingtitute for Nuclear Studies
University of Chiecago

Chicago 37, Illinois

Dear Dr. Libby:

I hope 1% is still convenient for you to have me vigit
your laboratories this fall to learnm about your carbon fourteen age
determination process. I am wondering when you would like to have me
arrive., Unless another date suits you better, I shall plan to come to
Chicago on 8th, 6? Cetolpen .

Most of the orders which I placed for the University of
Pennsylvania in June, ineluding the iron for the shield, have been filled,

go, at the moment, I am optimistic about our progress.

Sincerely yours,

Elizabeth K, Ralph




THE UNIVERSITY OF CHICAGO

CHICAGO 37 - ILLINOIS

INSTITUTE FOR NUCLEAR STUDIES

September 24, 1951

Mliss Elizabeth K. Ralph

Randal Morgan Laboratory of Physics
University of Pennsylvanila
Philadelphia 4, Pennsylvania

Dear Miss Ralph:

Mr. Libby asked me to thank you for your
note of September 17, and to tell you that he is
looking forward to seeing you here on October 8.
This date is entirely satisfactory to him.

It occurs to me that you may not know that
we have moved our offices from Kent into the new
Regearch Institutes Bulilding. The address 1s
5640 Ellis Avenue, Room 442. The phone is Midway
3-0800, Extension 2481.

Slneerely yours,

ST o O LR T

Tuecille McCormick
Secretary to W. F. Libby
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November 14, 1951

Dr. W, F. Libby

Institute for Huclear Studies
5640 Ellis Avenus

Chicago 37, Illinois

Dear Dr. Libby:

I want to thank you very much for the generous
amount of your time that you gave me during my visit in Chicage
and for letting me observe and work with your equipment. As
you know your assistance was invaluable for the success of our
project here.

I hope to have our equipment assembled within
a few weeks except for the counters and circuits which Radiation

Counter Labs haven't yet delivered.

Sincerely yours,

Elizabeth K, Ralph




University of Chicago
Institute for Nuclear Studles
Chicago 37, Illinois

June 24%, 1952

Memorandum to: Miss Hilde Levi
Miss Elizabeth Ralph
Messrs. H.R.Crane
E.S.Deevey
J.L.Kulp
H.E.Suess

From: W. F. Libby

Subjeect: Carbon Analyses and Acid Extractlons

Some time ago we began using the nitric acid extraction
to reduce the ashes in our carbon samples. After running
several samples we noticed a certaln inconsistenecy in the re-
sults which led us to make carbon analyses of the samples.
Our troubles appeared in the form of abnormally low count
rates, modern woods rumning some 10% below the values we had
secured previously with the hydrochloric acid extraction.
After considerable thrashing around we performed carbon anal-
yses on the samples. The results are shown 1ln the following
table.

Carbon Analyses of Nitric and Hydrbchloric
Acid Extracted Samples

HNOz Reextracts HNO3 Originals HC1l Originals
77.95 + 2.65 91.81 + 0.99 80.42 + 14.56
85.22 + 1.99 91.28 + 1.54 88.6 + L4.76
86.10 + 1.41 90.20 + 1.17 76.49 + 17.45
89.80 + 1.00 82.55 + 1.6& 89.06 + 5.50
86.43 + 1.05 88.72 + 1.4 88.78 + 5.98
82.75 90.97 + 1.99
85.50 72.20 + 2.44
82.46 91.13 + 1.37
84.85 + 0.90 85.290 + 1.36 .

78.2% + 2.96 87.34 + 1.66
81.08 + 1.88 87.25 + 1.62 .
87.20 + 1.80
Ave: 83.94 Ave: 87.16 Ave.(including ash}):

9l.3




-2 - June 24, 1952

Column 1 refers to samples which had been prepared
originally with the hydrochloric acld extraction and then
had been treated with nitric acid. Column 2 refers to samples
which had had one hydrochloric acid treatment, three water
washes, one nitric acid treatment, three water washes, and
was then dried. Column 3 refers to the normal hydrochloric
acid treatment. The numbers given in the table are the
carbon and ash contents. These results indicate that carbon
analyses are necessary for the nitric acid extraction, and
that the net carbon content is somewhat lower than with good
hydrochloric acid extraction. It may be that our procedure is
not the same as that used in your laboratories, and that your
samples have hilgher carbon contents. I would suggest, how-
ever, that check analyses be made. Consldering column 3 for
the samples prepared by the hydrochloric acid extraction, one
notices that the carbon plus ash content does not add to 100%,
but rather to 9U%. It is also noticeable that the total is
quite reprcducible. Presumably, therefore, if one makss inter-
comparisons between the two types of samples one must correct
to 94% carbon rather than 100%. The averages of the data in
the three columns indicate that thils Iintercomparison would
predict a pet count of about 6.0 cpm for modern wood with the
nitric acid method, as contrasted with 6.7 cpm by the hydro-
chloric acid method after the ash correction is made in the
old way (assuming carbon plus ash to be equal to 100%). This
apparently explains an anomaly that has appeared in both Dr.
Kulp's and Dr. Crane's results, namely, their values for
modern wood are closer to 6.0 than the 6.7 value we claim after
correcting for the rather high ash obtained in the hydrochloric
acid method.

I am writing this note to call your attention to this
possible source of error. I think one knows the source of the
trouble. The nitric acid extraction produces a much more finely
divided carbon black than does the hydrochloric acid, though
the hydrochloric acld itself produces a sample possessing a
very considerable surface area. The absorption of water vapor
and other substances on this extensive surface probably consti-
tutes part of the volatile noncarbonaceous constituent. Direct
analysis for water on a few samples has indicated that it is
not all water. We have noticed also that lnadequately pumped
nitric acld samples have a tendency to exude a noxious vapor
which reduces the counting efflclency after a few hours of
counting.

I hope that you will wrilte me of any thoughts this note
leads to, and perhaps we can have a sort of round robin corres-
pondence on the whole subJject. It appears that if one makes
carbon analyses elther method gives satisfactory results. Ve
carefully sample the carbon just as the materlal is demounted
at the end of the run so that an analysis ls obtained for the
material as actually counted. I may say, however, that re-
peated mountings have given rather reproducible analyses for
8 given sample, s0 I am not at all certain this precaution is
necessary.

e




July 10, 1952

Dr. W. F, Libby

University of Chicago
Institute for Nuclear Studies
Chicago 37, Illinois

Lear Dr. Libby:

Thank you for your communication about carbon snalyses and
aeld extractions., I have had five samples of modern wood analyzed for car-
bon content, and the results are in fair agreement with yours. They are
as follows:

HNOz Method HCL Method
Sample %c %agh Sample %C % ash
P-2 (Tullp) 88.4 0.2 P=3 (Pine) 87.3 3.0
P=2a' " 87.7 0.2
P-3a ( Pine ) 83.5 2.8
P-4'(0ak) 86.6 5.7

Aug. = (C + ash) = 88,8 : Total = 90.3

My net counts for modern wood, however, are still low, as
you will see from the data below.

Sample Net ¢/m x agh corr. Net e/m ecorr. to 100%C Net c¢/m corr. to 944C
Pa2 5.61 < .12 6.35 & .14 5.96 ¥ .13
Pe2a' 5.13 ¥ ,07 5.85 & .08 5.50 £ ,08
Ped 5.76 £ ,10 6.29 £ .11 6,02 £ .11
P-3a 5.69 < ,15 6.62 ¥ ,18 6.22 < ,17
Pad ! 5.57 £ ,11 6,07 £ ,12 5,70 £ 11

The data were consistent when only the ash correction was applied except for
sample P-2a', but there is not good agreement when corrected for carbon content.

The figure for the first sample (P-2) is the least reliable
since voltages were drifting and so forth at that time. It is possible that




Dr. W, F. Libby
Tuly 10, 1952
page 2

samples P~3 and P-3a were slightly comtaminated because they were run while
the Nevada bomb tests were in process. I am now monitoring the natural back-
ground radiocactivity whenever a sample is exposed so that I will know if it
gets contaminated. At the moment I am acid treating these two samples end
will run them again. I am also running a sample of sugar to see what happens
with a sample of negligible ash content.

If my low figure of approximately 6 ¢/m is found to be con-
sigtent, I still don't know how to account for the difference from your 6,7
value. Variations of counter ecylinder sizes, number of screen-wall wires,
and circuit time constant changes have made no difference in my net count ing
rate.

Sincerely yours,

Elizabeth K, Ralph

|




THE UNIVERSITY OF CHIC A6 O

CHICAGO 37 - ILLINOIS

INSTITUTE FOR NUCLEAR 5 TUDIEES

duly 1., 1952

Miss Elizabeth K. Ralph

Randal Morgan Laboratory of Physics
University of Pennsylvania
Philadelphia Y4, Pennsylvania

Dear Miss Ralph:

Thank you for the detailed data contained in your recent
letter. I would suggest that you examine the absolute sensi-
tivity of your counter. I find that counters frequently are
inefficient, the deficiency amounting to as much as 10% in
some cases.  Apparently this is due to the exhudation of
noxioug vaporg from the flnely divided carbon sample. Thils
is particularly noticeable in the case of the nitric acid
carbon sample. The test is ag follows:

Establish by repeated use of fresh fillings and various
counters what the background rate is when your anticoincldence
counters are turned off but your screen wall is in your iron
shield. Then make this obgervation routinely at the beginning
and once during and at the end of each run. For example,
my counters have a rate of 108 cpm when in the shield and
with the AC!'s furned off. Frequently I find that with the
carbon sample in place the rate will drop to as low as 100 cpm.
I then multiply by 1.08 to correct for this inefficiency.
Egsentlally the technique uses the meson component of the
cosmle radiatlon as a standard source.

This is the only thought I have off hand which might
possibly be a proper explanation of the lower count rate you
observe for modern carbon.

I remain

iﬂé@rely,

it

Yours very
/‘h\‘




c/o W, F. Libby

Inst, for Nuclear Studies
Univ, of Chicago

Chicago 37, Illinois

17 December 1952

' Miss Elizabeth Ralph
Department of Physics
University of Pennsylvania

Dear Miss Ralph:

I am Mr, Libby's assitant in the radiocarbon
dating lab, On December 27th I shall head for the East with the
intention of attending the 30 December session of the AAA Meeting,
If my hitch-hiking turns out well, I may be in Philly on the 29th.
I should like to visit your radiocarbon lab, if there will be some-

one there and if such a visit will be convenient for you.

Very truly yours,

)
) ek L
Jonathan Gell




December 22, 1958

Mr, Jonathan Gell

¢/o W. F. Libby ‘
Institute for Nuclear Studies

University of Chieago

Chicago 37, Illinois

Dear Mr. Gell:

I shall be very glad to have you visit my radiccarbon
laboratory and to talk to you on December 29th. The laboratory is
located in the bagement of the University lMuseum at 34th and Spruce
Streets. The museum is not open %o the public on Mondays, so please
come to the service entrance and ring the bell loudly.

Very truly yours, {

Elizabeth Ralph




January 30, 1953

Dr. W. F. Libby
Institute for Nuclear Studies
Chicago 37, Illinois

Dear Dr, Libby:

I am returning your paper entitled "Sensitive Radi-
ation Detection Technigques”, which you loaned to me many months ago,
or should I say, years.

I believe that I have finally straightened things
out here and am starting to date the Hotu cave sequence. When I
use seasoned modern wood, my net counting rate is in agreement with
yours, but with samples of green wood (taken from the center portions
of very young trees), it is, at least, 10% lower. This has been con-
gistent with 6 runs of 3 different samples. My latest problem - things
of known age were too young - was apparently due to some C 14 contamin-
ation which I suspeet, came from the nearby medical departmenmt.

I have received another communication from Mr. Daniel
E. Lynch, Coordinator of Special Projeots Health and Safety Divisionm,
Atomic Energy Commission, P, O. Box, 30, Ansonia Station, New York 23,
N,Y. He suggested that if you would like information about the bomb
tests, which 1s similar to that given the photographie industries, that
you write to him direectly, indicating what kind of work you are doing,
and why you deed it.

Probably, you already have this informatiom, but I |
am passing it on as he requested.

Sincerely yours,

Elizabeth Ralph




March 8, 1961

Dr, We Fo Libby

Isotope Laboratory
Institute of Ceophysics
University of California
los Angeles 2L, California

Dear Dr, Libby:

For many months I have intended to send you
my congratulations for the honmor conferred upon
you, Now, in addition, I should like to commend
you for the excellent article ("Radiocarbon Dsting")
in this week's Science, Thank you, teo, for in-
c¢cluding the roesuLts ob some our work,

T have enclosed a reprint of our Maya
calendar dating project, and apologise Tor the
excessive date, de should have condensed it
if only to prevent it from beling scrambled by
the editor,

Our most recent pitfall is tritium con-
temination from pearby He3 users, Ve are in the
process of sealing our laboratory, isclating the
air supply, and so forth, Needless to say, Cwll
dating has been halted for several moaths,

With best regards,

et

Beth Ralph




THE UNIVERSITY OF CHIC AG O
CHICAGO 37 - ILLINOIS

INSTITUTE FEOR NUCLEAR S EFUDIES

March 12, 1953

Dr. Ernst Antevs
The Corral
Globe, Arizona

Dear Dr. Antevs:

Ll[ﬁﬁ;;

7

The first results on our series of tests for alteration
in modern wood samples are now available. The results for
the samples which we have measured are glven below. As you
see, we selected the four samples of highest priority accord-

ing to your letter of October 4.

Lakeside 2: The decomposed interior of the
of a Gambel oak tree cut down about
45 years ago at Lakeside, Arizona.

Lakeside 8: This sample consists of the de-
cayed center of a Ponderosa pine which you
collected at Lakeside in July of 1952.

Globe 1: This was the dead branch from a
11ve Hesquite tree collected at Globe,
Arizona, in August 1952.

Globe 2: This was the same dead branch as

obe except that it had been burned to
charcoal.

It is to be remembered that the errors quote

dpm/g of
carbon

15.4_1‘ 4
15.6 + .3
15.3 + 4
4.5 + .5

d guarantee

that for 2 out of 3 chances the true value lies within the

range of the error. However, it is possible once
the truth to lie within a range twice as large.
reasons we do not believe that Globe 2 1is signifi
I am very sorry that we have not had the time to
more accurately, but it does seem that the data o
far indicate no serious deviation from the standa
wilde average of 15.3.

I wonder whether you think we should proceed
some of the other materials. I am asking Profess

in 20 for
For these
cantly low.
run these
btained so
rd world-

to measure
or Urey's




Dr. Ernst Antevs -2 - March 12, 1953

colleague, Dr. Harmon Craig, to measure the carbon-l3 abundance
of these four samples which we have analyzeg. I guess you
know that it 1s highﬂ probable that any Cl4 abnormality should
be paralleled by a C*7 abnormality, and since the abundance

of €13 can be measured with significantlyhigher precision

than the natural radiocarbon, I personally belleve that it is

a better eriterion.

I remailn

Yours very sincerely,

w - F - Libby

cec: H.R.Crane
E.S.Deevey
R.F.Flint
J.L.Kulp
H.levi
E.Ralph|/
H.E.Suess




UNIVERSITY OF CALIFORNIA
4oS H) 3c—u~el Ave .

DEPARTMENT OF CHEMISTRY

LOS ANGELES 24, CALIFORNIA MArRcH 27, 1961

Miss BETH RALPH

DEPARTMENT OF PHYSsIcCS
UNIVERSITY OF PENNSYLVANIA
PHILADELPHIA 4, PENNSYLVANIA

DEArR Miss RALPH:

THANK YOU FOR YOUR VERY NICE ARTICLE ON THE MAYAN
CALENDAR DATING PROJECT.,

| AM SORRY TO HEAR ABOUT YOUR TRITIUM CONTAMINATION
PROBLEMS, WE HAVE BEEN VERY LUCKY IN OUR LABORATORIES,
| MUST savy | CAN ONLY FEEL SORRY FOR YOU AND HOPE OUR
GOOD LUCK CONTINUES,

| REMAIN

SINCERELY YOURS,

WFL/Als




UNIVERSITY OF CALIFORNIA

INSTITUTE OF GEOPHYSICS AND
PLANETARY PHYSICS

LOS ANGELES LABORATORIES

LOS ANGELES 24, CALIFORNIA

November 1, 1961

Miss Elizabeth K. Ralph
Radiocarbon Laboratory
University of Pennsylvania
Philadelphia 4, Pennsylvanisa

Dear Miss Ralph:

As you can see from Professor Godwin's letter, a copy of which
is enclosed, the subject of a Radiocarbon Dating Conference to be
held at Cambridge in July 1962 is under consideration.

I am rather in favor of the idea of another Radiocarbon
Dating Conference. Fergusson and I have discussed it and we are
wondering whether Cambridge is the most suitable geographic
location for all the people who might attend.

I am holding Professor Godwin's letter until I receive your
comments.

I remain,

WFL :mh
Fnel:




UNIVERSITY

H. GODWIN, F.R.S.
Paoressor oF Borawy

Profezsor W.F, Libby,
Departmant of Chemistry,
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November 16, 1961

Professor W. F. Libby

Institute of Geophysics and Planetary Physics
Los Angeles Laboratories

Los Angeles 24, California

Dear Professor Llbby:

Many thanks for your letter, which, I am sorry
to say, went to the University of Pennsylvania Hospital
and rested awhile before it was directed here. I think
that it is fine that there are prospects of a Radiocarbon
Dating Conference this summer.

When I received Professor Godwin's letter, I
went ahead with other plans for the field testing of
instruments for underground archaeoclogical exploration
which will take place in Italy before July. I'm not
usually so forehanded, but these new projects that
Dr. Ralney has initiated happened to tie in nicely for
me with a conference in England in July.

Dr. Carleton Coon has included some of the key Cl4
dates in his new book about Races. He asked yesterday about
the dates from Florisbad, South Africa (copies enclosed of
yours and of Kulp's), and, especially, about the reason for
the big discrepancy between the two. We are both inclined
to think that your samples were more reliable because the
so-called rootlet intrusion doesn't amount to much, and also
because of the problems at the site. Dr. Coon relates that
methane and other vapors evolve at the site and may have
contaminated the more recent sample collections. Dr. Coon
would appreciate it very much if you could elucidate this
matter. The one thing that worries me is that C-850
is 1isted as older than 41,000, which must be a record for
solid carbon. Is this a misprint, or was it the result of
an especially careful counting?

These old Cl4 problems are a headache, especlally,
because in most cases the collectors don't know just what




2--Letter to Professor W. F. Libby dated November 16, 1961.

they did collect. Dr. Coon would be glad to know, however,
that your samples and dates are the more reliable ones
because they are also more consistent with his chronologles

based on other evidence.

I was terribly sorry to hear that your home was
destroyed in the recent fire, and extend my sympathy to
you and Mrs. Libby.

Sincerely yours,

Elizabeth K. Ralph

EKR/bg
Ene.




UNIVERSITY OF CALIFORNIA

INSTITUTE OF GEOPHYSICS AND
PLANETARY PHYSICS

LOS ANGELES LABORATORIES

LOS ANGELES 24, CALIFORNIA

December 1, 1961

Miss Elizabeth K. Ralph
Radiocarbon Laboratory
University of Pennsylvania
Philadelphia 4, Pennsylvania

Dear Beth:

On Dr. Libby's behalf I would like to thank you for your
reply to his letter of 1 November.

The attached copy of a letter to Professor Godwin of
29 November indicates the majority opinion of the people
whom Dr. Libby contacted.

Sincerely yours,

Gt

G.J.Fergusson

GJF :mh
Encl;
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UNIVERSITY OF CALIFORNIA

INSTITUTE OF GEOPHYSICS AND
PLANETARY PHYSICS

LOS ANGELES LABORATORIES

LOS ANGELES 24, CALIFORNIA

November 29, 1961

AIR MAIL

Profeesor Harry Godwin
Department of Botany
University of Cambridge
Downing Street
Cambridge, England

Dear Dr. Godwin:

Dr. Libby received your letter of 22 November late Monday
afternoon and as he was traveling to the East Coast on Tuesday
morning he has asked me to reply on his behalf.

As you are probably aware Dr. Libby has always been definitely
in favor of a C-l4 conference this coming summer, and as the last
conference was held in Furope, he wondered if this time it should
be held on this side of the Atlantic. Therefore, immediately on
receipt of your letter of 24 (ctober he contacted some of the Americen
workers in the C-14 field for their reaction and comments.

It is now quite clear that the majority of the people feel that
the conference would be more successful if held at Cambridge as
compared to a location in the U.S.A. and so Dr. Libby would like
to lend his full support tc a meeting at Cambridge in late July-

This dete seems also to be & very convenient one for most people--~
and may I add that people obviously still remember the stimulating
atmosphere and hospitality encountered at the 1955 meeting.

I would like to add my personal supporti and offer of assistance
in any wey that may be possible from this side of the Atlantic-- :
for I am confident that it will be an interesting asnd valuable meeting.

Sincerely yours,
+

/ _“jia. ZW\.

G.J. Fergusson
Associate Professor

GJF :mh



September 20, 1962

Professor W. F. Libby

Institute of Geophysies & Planetary Physics
Los Angeles Laboratories

University of California

Los Angeles 24, California

Dear Professor Libby:

Your thoughts about the Tikal samples seem logical
to me, but these Mayanists are stubborn people.

After talking again to Dr. Satterthwaite, I think that
the real problem is the fact that they don't accept our ex-
planations for the difference between our dates and yours.
Naturally, your reputation is much greater than mine and
even though we made 33 counts for Temple IV, they still don't
quite believe us.

If you ran the seven gamples from structure 10 and they
happened to agree with our results for Temple IV, I think
that the whole matter would be settled. If they disagree,
however, we'd be right back where we started. We sent the
two from Temple IV to you for this latter reason - that is,
as a cross-check of identical samples.

I imagine this "doubting Thomas" attitude is as much
of a nuisance to you as it is here, so please make your de=
cision as you would like.

If you decide to plunge into this and want more samples,
I think that they can be obtained.

With best regards,

Beth
EKR/deh




September 13, 1962

Dr. W. P. Libby

Institute of Geophysiecs and Planetary Physics
Los Angeles Laboratories

University of California

Los Angeles 24, California

Dear Dr., Libby,

- Thank you for your letter and the copy of your paper
entitled "The Veracity of Radiocarbon Dates." Needless to

say, I do not objeet to your using our figure of Tree-Ring
Dated Samples. I should point out, however, that some of our
Sequoia results may be erronecusly old, notablx the extremely
low one (-4%.5%) at 2400 B. P. in the figure. H~Apparently, the
boys in the lab were having trouble with the purification of
these samples while I was away. This problem continues to
bother us with Sequoias especially, and occasionally with Oaks.
If you have any suggestions of why this is so and what we
should do about it, some help would be very much appreciated.

I have a notion that it may be due to some phenolic compound
from tannins that is oxidized in the preliminary steps and
then not absorbed in later traps, but I haven't found a sure
way to eliminate it. As usual, with these elusive things,

it 1s present in very small amounts but does cause about a

50 v shift in our calibration curve (eross-over point between
pulses 5-30 volts and those greater than 30 volts). I

imagine that it does not bother methane nor acetylene counting.

In your paper, there is one minor correction which I
noted on page 4. Aristata should be Pinus aristata or
Bristlecone Pine. ~In general, I think that your paper is
fine and a good reply to the doubters who read fragments
about our methodological problems and then question the
whole method.




Page 2 Dr. W. F. Libby Sept. 13, 1962

Dr. Satterthwaite, our Curator of the American Section,
has asked me several times about the samples from Tikal,
mostly from structure 10, which he sent to you. I forgot
to ask you about them when I had the pleasure of talking to
you in Cambridge. If your laboratory has dated them or
plans to in the near future, he would be very pleased.

Sincerely yours,

Beth Ralph
BR:dml




UNIVERSITY OF CALIFORNIA

INSTITUTE OF GEOPHYSICS AND
PLANETARY PHYSICS

LOS ANGELES LABORATORIES

LOS ANGELES 24, CALIFORNIA

September 17, 1962

Miss Elizabeth K. Ralph
Fhysics Department
University of Pennsylvania
Philadelphia 4, Pennsylvanis

Dear Beth,

The thought occurs to both Gordon and me that we can't do
much for Dr. Satterthwaite and the Mayan calendar problem by
running just one or two or even five or six samples. If we can
we'll be pleased to but it looks to us as though you cleaned up
the problem pretty well. ZFlease drop us a note on this right
away. Our present thought is that we should just reburn the
samples with our most humble apologies to Dr. Satterthwaite.
Please let me know whether this is right.

Thanks for your comments on my paper. I'm putting in all
your changes.

Yours very sincerely
W. F. Libby

WEL/ef




UNIVERSITY OF CALIFORNIA

INSTITUTE OF GEOPHYSICS AND
PLANETARY PHYSICS

LOS ANGELES LABORATORIES

LOS ANGELES 24, CALIFORNIA

August 30, 1962

Miss Hlizebeth Ralph
Department of Physics
University of Pennsylvania
Philadelphia U4, Pennsylvania
Dear Migs Ralph:

With your permigsion I would appreciate the use of your
figure Tree-Ring Dyted Sample given in your paper at Cambridge
Radiocarbon Dating Conference in this 1little paper of mine.

Please give me your comments on it in general.

Thanks in advance.

I remain,

Sincerely yours,

W.F. Libby

WET, :mh
Frnelg 1




JOHN SIMON GUGGENHEIM MEMORIAL FOUNDATION

551 FIFTH AVENUE « NEW YORK 17 « N. Y.

QOctober 2, 1962

MEMORANDUM:
Dr. W. F. Libby

has suggested to us that you may wish to
make application for a Guggenheim Fellow-

ship and, accordingly, we send you, herewith,
a statement concerning our Fellowships and a

set of application forms.

In making this suggestion that you may be
interested to apoly, we do not give you any
assurances concerning the result of an
application here. That the staff is unable
to do; for all decisions are made by the
Foundation's Committee of Selection. But
we do assure you that any application you
may present will be carefully considered,.

If you have questions, we shall be pleased
to try to answer them.

Sincerely yours,

/’P:Zod@ﬂ // :
Gordon N, Ra

Secretary General

Miss Elizabeth Ralph
University Museum
University of Pennsylvania
Philadelphia, Pennsylvania




UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY * DAVIS » IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO °* SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

INSTITUTE OF GEOPHYSICS AND PLANETARY PHYSICS
LOS ANGELES, CALIFORNIA 90024

December 11, 1964

Dr. Elizabeth Ralph
Department of Physics
University of Pennsylvania
Philadelphia, Pennsylvania

Dear Beth:

I am terribly sorry to learn of your illness. I do hope everything
is going better for you.

We are just finishing our current Radiocarbon Date List and will
send you a copy soon. It is reported that the Tree Ring Lab will
shortly be able to supply bristlecone pine rings of known age back
to 6000 years. This seems rather difficult to believe. I am not
certain this is actually their statement, but Rainer thought he
was told this.

I remain
Sincerely yours,
e
tfﬂﬁ\ijja Li(;
Wl

W. F. Libby
Director

wil/j1




December 18, 1964

Dr. W. F. Libby

Institute of Geophyslcs

and Planetary Physics

Los Angeles, California 90024

Dear Dr. Libby:

Many thanks for your kind letter. I am now feeling much
better except for being "grounded" in Philadelphia for the
winter.

I have enclosed preprints of our Date Lists VII and VIII
which have been submitted to Radlocarbon for publicatilon.

We are a bit disturbed by a draft of an article entitled
"A Review of Radiocarbon Measurements from Peru and Bolivia"
by John Howland Rowe (Department of Anthropology, University
of California, Berkeley), which has come to our attentilon.
Prof. Rowe trles to state that the C-14% dates for Peru and
Bolivia form two separate time scales that differ by 20%.
Quite naturally, in order to support this hypothesis which
Bob Stuckenrath and I consider ridiculous, he has had to
perform some strange imitations of C-14% dates. Among them
is the addition of 200 years to all (or most) of your Chicago
dates. If you would like to volce your objection to this,
I'm sure it would help to discourage Rowe's article.

We, too, are excited about the bristlecone pines and I
do hope that the tree-ring dating will go ahead with as much
speed as possible.

With best regards,

Beth Ralph
EEKR:ek
Encla

-




UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY * DAVIS * IRVINE * LOS ANGELES ¢ RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA ¢ SANTA CRUZ

INSTITUTE OF GEOPHYSICS AND PLANETARY PHYSICS
LOS ANGELES, CALIFORNIA 90024

March 10, 1965

Dr. Elizabeth K. Ralph

Associate Director

Applied Science Center for Archaeology
The University Museum

University of Pennsylvania

33rd & Spruce Streets

Philadelphia, Pennsylvanila 19104

Dear Beth:

Congratulations on your becoming Assoclate Director of the
University Museum Applied Science Center for Archaeology. I look
forward to working with you over the years as we have in the past.
I hope you are feeling better now.

I remain

Sincerely yours,
=

~

//ié’ _
W,P{ LiBby
—~Director

wfl/j1




April 15, 1965

Dear Bill:

Just s note to say I have seen your note to Alvarez about his schem@ _
to X-ray the pyramids and I want you to know that we expect to be
working at the Bent Pyramid next winter and I have offered Alvarez
all kinds of cooperation in his experiment. Also, in case you have
not seen the first issue of our ASCA bulletin, I am enclgging a copy.
The latest news [ t our man, Mark Han, really seems to be
working out the thermoluminescence method of dating pottery.

It is good to know that you are still working on arcﬁueol%ical projects
and I am sure we should keep in touch,

Very best wishes,

Froelich Rainey
Director

Mr. William F. Libby, Director

Institute of Geophysics and Platetary Physics
Uhiversity of California

Los #&ngeles, California 90024

FGR/vg




[

{

tord

N,

UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY * DAVIS * IRVINE * LOS ANGELES ¢ RIVERSIDE * SAN DIEGCO * SAN FRANCISCO SANTA BARBARA °* SANTA CRUZ

'

INSTITUTE OF GEOPHYSICS AND PLANETARY PHYSICS
LOS ANGELES, CALIFORNIA 090024

tarch 15, 1965

Dr. Luis W. Alvarez

Lawrence Radiation Laboratory
University of Californis
Berkeley, California 94720

Dear Luie:

Your proposal to X-ray the Egyptian Pyramids with cosmic rays is a

fabulous thing, and I am 100% for it. If there is any way in which

I could help I would be very glad to do sc. I have checked through
n

I remain

Sincerely yours,

W. F. LIbby .
Director

wil/51




UNIVERSITY OF CALIFORNIA =~ =i

LAWRENCE RADIATION LABORATORY
BERKELEY, CALIFORNIA 94720 April 7, l965
\
s

Dr. Froelich Rainey

The University Museum
University of Pennsylvania
Philadelphia, Pennsylvania

-Dear Dr. Rainey:

It was certainly a pleasure to hear from you and to have a
chance to read your most fascinating newsletter. John Wilson and
Bill Tibby certainly knew what they were doing when they steered me
in your direction.

I am pleased to hear that Dr. Fakhry has played such an im-
portant role in smoothing out the difficulties that have stood in the
way of archeological research in Egypt for the past few years. I look
forward to meeting Dr. Fakhry, since I enjoyed his book so very much.
John Wilson is planning to brief Dr. Fakhry on our proposal, and I hope
you will have the chance to discuss it with him either by letters or in
person.

In view of your plans to excavate at Dashur next winter, it
might be appropriate to try out the eguipment in the lower chamber of
the Bent pyramid before moving into the second pyramid, the target pro-
posed in my memorandum. One advantage of the Bent pyramid is that there
is enough structure known to make it a worthwhile exercise to see if that
structure could be picked up on the "x-ray film".

One of my students is making some simulated films on the computer,
using a "Monte Carlo routine". So far he has produced a number of photo-
graphs of a solid pyramid, but he hopes to insert some chambers in the
programmed pyramid in a few days. He will then ask me to see if I can find
the chambers after exposures of gradually increasing length, so that the
statistical fluctuations are gradually reduced. This will be a very ex-
citing exercise, and I will send copies of the photographs to you as soon
as we have something to show.

Thank you again for your cordial response to my letter.

Very sincerely yours,

Tuis W. Alvarez

IWA:am




UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE °* SAN DIEGO °* SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

INSTITUTE OF GEOPHYSICS AND
PLANETARY PHYSICS

LOS ANGELES LABORATORIES

LOS ANGELES, CALIFORNIA gooz4

January 22, 1965

Dr. Sidney Goldstein

Chairmen, Department of Sociology
and Anthropology

Brown University

Bristol, Rhode Island

Dear Dr. Goldstein:

Thank you for your letter about the plans in honor of the late Dr.
James Louis Giddings. I would like to make a small contribution
by offering to do some radiccarbon dating for the project. I know
it is not likely that this will be necessary, but in case Miss
Ralph should be rushed we would be please to do some dates in honor
of Dr. Giddings.

I remain

Sincerely yours,

W. F. Libby
Director

wil/j1

cc:“Or. Elizabeth Ralph
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V" |SOTOPES, INC.
’ ‘ WESTWOOD LABORATORIES
50 VAN BUREN AVENUE

WESTWOOD, NEW JERSEY 07675
(201) 664-7070 TWX (710) 990-7503

A TELEDYNE COMPANY
October 20, 1967

Dr. Elizabeth Ralph
University of Pennsylvania
Philadelphia, Pennsylvania

Dear Beth,

Bill Libby will be coming through New Jersey on the evening of Thursday,
November 2, and we are contemplating having an informal get-together to
discuss the constancy of the atmospheric radiocarbon activity over the
past 10,000 years. We are hoping to get together as many as possible of
the radiocarbon fratevrnity in the East and to make it an enjoyable time.

We would hope to have dinner together first, followed by the meeting at
Isotopes. In this way we can have plenty of time to chat with old friends
and to see where the state of the art is leading us.

I really hope that you can find it possible to join us on this occasion.
I will have more complete details nearer the date.

Looking forward to hearing from you,

Yours-sihcerely,

-
’

-
S,
A
Eggi*H. Willis
Vice President

Director of Research
EHW :mm

NUCLEAR SCIENCE AND TECHNOLOGY
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50 VAN BUREN AVENUE
WESTWOOD, NEW JERSEY 07675
(201) 664-7070 TWX (710) 990-7503

ISOTOPES, INC.
" . WESTWOOD LABORATORIES

A TELEDYNE COMPANY

November 3, 1967

Dr. Elizabeth K. Ralph

Museum Applied Science Center for Archaeology
The University Museum

University of Pennsylvania

33rd & Spruce Streets

Philadelphia, Pennsylvania 19104

Dear Beth,

I was sorry to hear about your accident. It must have
been extremely painful and I trust the period of convalescence is
being successful.

We missed you last night at the meeting which was extremely
successful. Bill Libby was in good form and we had about twenty people.
The investigation of the constancy of the radiocarbon in the atmosphere
has a long way to go before anything definitive emerges. I am sure that
your bristlecone pine samples will be extremely important in this. In
fact it would seem that they are now crucial and I shall look forward to
hearing how you get on both in your work and your recovery.

With warmest regards,

gerely,

/
/

Yours Qi?
. /
ez /

o TN Y 7 Y B
7 ‘/f\wx*;,é,w;d’
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(ErieT. Willis

EHW ¢ mm

NUCLEAR SCIENCE AND TECHNOLOGY




SANTA BARBARA - SANTA CRUZ

A Tribule 1o the People of California

DEPARTMENT OF CHEMISTRY
LOS ANGELES, CALIFORNIA 90024

August 2, 1968

Dr., Froelich Rainey
University Museum
University of Pennsylvania
Philadelphia, Pa. 19104
Dear Froe: 1

Thanks for everything. It was a most enjoyable visit we had;
and I do hope something will come of the whole matter.

You have a marvelous museum. I can see that a great part of
its excellence is due to you personally.

I forgot to ask you whether you and Beth will be at the

Uppsala Radiocarbon Dating Conference next August, (a year from
now..). Dr. Berger from my shop, and Dr. Suess from La Jolla
are proposing an international Radiocarbon Dating conference
~also. I hope things do not get confused. We should have spoken
“rabout this a little, but it slipped my mind.

Sincerely yours,

27

/w"./F . Libby

WFL:xrdj
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August 13, 1968

Dr. W, F. Libby

Department of Chemistry

University of Califorfia, Los Angeles
Los Angeles, California 90024

Dear Dr. Libbhy!

Fro Raiﬁey is on vacation, so I am writing to answer your
question tertatively until he returas.

If there is an international Radiocarbon Dating conference

next y#ar and, hopefully, just one, I think that our laboratory
should be represented, and I guess that I wonld be the one to
go. &ince I missed the last one at Pullman, I have felt a bit
out=of-touch with other lsBoratories. Fro thinks that con-
ferences are a waste of time and also he prefers to be in
Vermont in August. Xt would be more convenient to have it in
the U.S.A. rather than in Uppsala, but I should prefer to
attend only one.

We all enjcyed your visit, and hope that we will be seeing you
regularly.

With best regards,

E.K.Ralph

EXR/mhr




Dr. Rainer Berger August 15, 1968
Institute of Geophysics

University of California
Los Angeles, Calif. 9002L4

Dear Dr. Berger:

While Dr. Libby was visiting here, he mentioned a few im-
provements that we might make in our C-14 lab, and suggested that
I write to you.

1. Combustion in a combination of oxygen and argon instead
of just oxygen.

. Could you tell us what proportions and flow rates you
use!

2. HReliable supplier for anti=-coincidence geiger counters.

We have tried at least five different suppliers over
the years and geigers have not lasted more than a year.
The most recent suppliers that we tried didn't even succeed
in making the geigers. Dr. Libby said that yours have heen
in use for 10 years. May I trouble you for the name and
address of your supplier. It might be helpful also to know
the dimensions of your geigers. Ours are especially large,
39 in. long and 2 in. Oe¢De and they seem to be more difficult
to manufacture.

Sorry to bother you with these questions.

Sincerely yours,

Elizabeth K. Ralph
EKR:zb




UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY = DAVIS » IRVINE * LOS ANGELES * RIVERSIDE - SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

DEPARTMENT OF CHEMISTRY
LOS ANGELES, CALIFORNIA 90024 -

April 11, 1973

Miss Elizabeth K. Ralph
Department of Physics

University of Pennsylvania
Philadelphia, Pennsylvania 19104

Dear Beth:

At the recent international meeting in New Zealand, it became clear that
radiocarbon can be useful in establishing the history of the climate world-
wide over the last 40,000 or 50,000 years and a number of people suggested
that it might be worthwhile to make a coordinated attack and to put together
a proposal for the funding of the work.

I am plénning to serve as initial planner, inquirer, and tester of the idea
and so I write to vou for your ideas as to what work you would 1like to do and
how much the funding would probably amount to for a five year attack on this
problem.

If you have no need of funding support, but would still like to be part of
the effort, please indicate this.

Sincerely yours,

i
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UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY °* DAVIS ° IRVINE » LOS ANGELES ¢ RIVERSIDE * SAN DIEGO °* SAN FRANCISCO SANTA BARBARA ¢ SANTA CRUZ

DEPARTMENT OF CHEMISTRY
LOS ANGELES, CALIFORNIA 90024

April 11, 1973

Miss Elizabeth K. Ralph

Department of Physics

University of Pennsylvania
Philadelphia, Pennsylvania 19104

Dear Beth:

At the recent international meeting in New Zealand, it became clear that
radiocarbon can be useful in establishing the history of the climate world-
wide over the last 40,000 or 50,000 years and a number of people suggested
that it might be worthwhile to make a coordinated attack and to put together
a proposal for the funding of the work.

I am planning to serve as initial planner, inquirer, and tester of the idea
and so I write to you for your ideas as to what work you would like to do and
how much the funding would probably amount to for a five year attack on this
problem.

If you have no need of funding support, but would still like to be part of
the effort, please indicate this.

Sincerely yours,




UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE °* SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

-‘, . DEPARTMENT OF CHEMISTRY
LOS ANGELES, CALIFORNIA 90024

August 24, 1973

Ms. Elizabeth K. Ralph
Applied Science Center for Archaeology

University of Pennsylvania
Philadelphia, Pennsylvania
Dear Ms. Ralph:

For Bill Libby's 65th birthday in December, we would like
to invite you to write.a few typewritten pages about some
scientific work of yours which:

a) vyou are proud of and

b) was stimulated by Bill in some fashion: either by
his own research or by his suggestions and comments.

Please send both your comments (with references and footnotes

in the style of Science) and two reprints of vour work by
September 30, 1973.

In case you would find it more appropriate we would welcome
also a one page birthday greeting in a form you like best.

Sincerely yours,

D 3 -
(L_JJ R Yo < S

Leona Marshall Libby

L/\Cb WAL

Rainer Berger

LML/RB:nc




Drexel University e Philadelphia, Pennsylvania 19104

Drexel
University

May 6, 1977

D

College of Science

Office of the Dean
(215) 895-2620

Dr. Elizabeth Ralph
Director, University Museum
University of Pennsylvania
Philadelphia, Pa.

Dear Dr. Ralph:

Dr. Willard Libby will be on Drexel's campus on
Tuesday, May 10th, and Wednesday, May 11lth. I hope that
you will be able to attend Dr. Libby's lecture on
"Science and Public Policy" at 3:30 P. M. on May 10th
in Mandell Theatre.

Following the lecture there will be a reception in
the Living Arts Lounge, next to the theatre. We would
be very happy to have you come to the reception as our
guest and would be happy to welcome any associates you
would like to invite.

Sipcerely yours,
¥ o . -

77 A ‘j\
O ttneses N - KJarze
Francis K. Davis

Dean of Science
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UNIVERSITY of PENNSYLVANIA

PHILADELPHIA 19104

The Faculty of Arts and Sciences

DEPARTMENT OF PHYSICS
December 17, 1981

Dr. L.M. Libby

Dept. of Chemistry, UCLA
405 Hilgard Avenue

Los Angeles, CA 90024

Dear Dr. Libby:
Many thanks for the copy of Radiocarbon and Tritium. I had read

the ‘T articles, but not many of the ones about © H, and I found them
to be interesting.

Things here are much the same, but we do have new electronic equipment,
which is functioning well.

I hope that your work is proceeding satisfactorily.

With best regards,

Beth Ralph

BR:bh
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A Celebration of Willard Frank Ligalyy
dn(g
a Pa.riy for his Bir&}ncla.y

on which he would have been seventy-iwo

TLursddy. December eiglﬁeemh ’ wl\_
2250 Young Hall, UCLA
two to four in the afternoon

SPB&E(CI‘S

David Saxon Sherwood Rowland
Edward Teller Franklin MurPLy

William McMillan Serge KorfT
Rainer Berger

four to six in the afternoon

orcllestra., cLamPagne, samdwiclles on t}le terrace
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