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Dr. Charles W. Shilling, Deputy Director
Division of Biology and Medicine

Atomic Energy Commission

Washington, D.C.

Dear Chuck:

Sorry I did not see you but my visit to Washington
was brief. You were not in when I called so I write this note
regarding my conference at D.A.S.A.

When I received word that the D.B.M. wanted to dis-
continmue owr project I decided to "put it down.the drain" and
not seek other support. But then I received word that the
D.0.D. was concerned and wished to explore the possibility of
continuing the work. So I saw them.

A 1list of our interests and problems is enclosed. This
was discussed with the group at D.A.S.A. and they indicated a

desire to continue some of the projects. Others were outside their
‘area of interest.

I had already taken steps to trim down the project at the
end of this fiscal year. The personnel that I had planned to con-~
tinue into FY '61, to phase out the problem, are those who would
implemsnt. the work for D.A.S.A., if they decide to pick up the
cost beginning FY 162,

" Thus it appea.rs to me that no immediate action is indi--
cated and that we should proceed according to plan and await
developments. Do you agree?

With best regards,
!
i \L&.\J\,\J\

Herman E. Pearse, M.D.
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Problems which are proposed or are being studied by the Flash Burn

Section, & 32", University of Rochester are:

1. Thermal Source Inent.

- If the mrator:ll.mn on atomic weapon testing continues then we will
be completely dependent upon laboretory sources for our reeults. l'hree
thermal sources have prmred effective: the carbon arc furnace, the solar
furnace, and ig‘n:l.tion of combustibles. Of these, it is our opinion that the
carbon arc furnace ia the most precise, reliable and flexible. But it
suffers from two faults: a small focal spot of about % inch of uniform

‘ 'xfadiat‘ion, and the low efficiency of converting only 1% of the-electricai
power used into radiant power delivered. Experiment.s now in progress have
improved this to a k4 inch spot of uniform radiation with 13% efficiency.

 More development work is needed before this improvement can be used for
laboratory experiments.

2. Radiometric and Calorimetric Instrumentation.

Ve have developed several instruments for laboratory and field
measurement because the interpretation of biological results depends upon
accurate physical measuremnt;s of the energy applied. ﬁore work is needed
in this avrea' to devise simplef instruments which would speed up routine
'calibration of‘“ eéii’meht.

3. Damage Predicﬁon.

Ini‘omation obtained in the past could only be applied to weapon'
. yield or flux used under the conditions of the experiment. We do not under-

stand the basic mechanism of skin burns enough to develop scaling laws for
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formal mathe theory with experimental findings. Good correlation

‘ values of the thermsl constants of skin have been estahlished.
| But. for penetrsting radiation (bare, dia.themanous skin) serious
discrepancies exist betveren theory and expeﬁ.mental results wh:l.ch need further

study before damage prediction can be programmed for machine computa'bion.

L. Prediction of Irreversible Thermal Injury.

The application of reaction kinetics to irreversible thermal inju.ry
using Henriques® "punishment integral” has been satisfactory for moderate
_ temperature, long Adnration thermal equaoam'e‘ (cohtact‘ bﬁrns). But in the high
irradiance, short exposure themé.l episode of nuclear weapbn burns this method
is not adequaté. Mthér study is needed for this area of interest in order
to obta:l.nb practical answers of damage prediction as well as basic information
on the response of protein to elevated temperatures.

S. Burns Within Shelters.

- Thermal burns occur within shelters as demonstrated on several
occasions in field tests conducted with Dr. C. S. White of the Lovelace

Foundation. The _qﬁeﬂtidn is where does the heat come from? We have shown
that it is no

- scattering of the radiant emergy from the fire ball.
The next step éee if hot gases are the cause. For this purpose we
have agreed 'l'o do mthe ‘blomedical studies on a program of the College of
Engineering and Institute of Optics, University of Rochester, which is
designed to study the effect of temperature, velocity'and pressure of gases
on biological subjects. Nothing is now known of the mechanism or threshold

of skin burns by hot gases.
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6. The Effect: mosing Burns.

ns of burn casualties from miclear weapons and predictions

of protection againet tharmal energy afforded by fabrics have all been based
on the assumption that a single weapon would be used. Work has been done -on
the effects of superimposing two radiant energy, rectangular pulse burns. |
Work is in progress on the effects of superimposing radiant energy burns
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produced vith thermal pulses s:lmulating a variety of weapons.-  This vd.ll
provide the only experimental evidence of the etfect on bum severrity of -
supeu-imposing one nuclear weapon burn upon another. » T

7. The Relationship Between Wea.pdn Size and Burn Severiq.

It is well known that ir only mild burns are considered, the ]a.rger «,
the weapon the greater the radiant exposure required to produce: that bm'n
Evidence to date suggesjl.s that scaling laws for more severe burns are com-
pletely wrong. Energy required to produce deeﬁ second and third degree burns
is almost, but not quite, th of weapon yleld. If this is borne
out by subsequent exper:lnents,; the cgaualty’prediction tables must be revised.

8. Evaluation of Depth of Damage.

‘When burns fmn“/mpons»_or different yields are considered, sur-

face appes iy "fiiq:itarion: of depth of damage is quite misleading.'- Burns
from emall 7 my‘ a.ppear. déceptively severe 3 burns from larger ieapons
may appear deGépiiy ly mild. Evaluation of severity of any but very mild ‘
burns by other thanv hiatologic measm:'ements 18 unreliable. Simpler met.hods

. are needed as are techrniques of evaluating full fhickness damage.
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epithelisl coverage following a partial thickness burn.
‘bythetypeof thermal pulse used to producethebum.
‘None of the factors influencing the rate of epithelial or dermal regrowth
has been determined.' Changes in normal tissues ad:}apaxt to or beneath )
 burned tissues have béen stadied histologically. The factors vhich speed, -
‘dehy or alter these changes have not been deternined, They could be very
fimportant in improving the clinical maragement of mass casualties from

10. € _ogu-:lson of Human andAnimal Burns.

The application of laboratory studies on animals to results in
humans depends upon proof of a valid comparison between them. This has been
done to & limited extent at the University of Rochester and the Medical
College of Vi_pgj.nia. But these results were obta:l.nec_l with mild burns, using

- a séuare pulse and were evaluated without histological proof of severity.
At present our knowledge of human buma from a bomb shaped pulse of known
radiant exposure with' histologica.l evaluation of damage consists of sixteen

‘burns on one man.f, Thia is not a very valid basis for comparison.

H. E. Pearse, M.D.
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Th:!. 'varie& mwhatdepend:mg upon themmbem of people mgagedin ‘

sped.al projects The pu.‘opoaed bndget for rr '60 inolnded sahries for

17 fu:ll or part time manbers of th.e project at $67,000.00‘, mter:l.ala and

$121,

.m‘*"

It 18 not antid.pated t-ha.t thia 1eve1"' of etfm ucum be

K3

conti.nued by the Ileparhnent: or Defense aince aom ot the wrk is ‘outside

ita area of

intereiat._ Gonsequexrbly hvo other propoaala, onc with an ,
intemedia.te, . the other with a mmm budget are l'l.ated. :

II. Intermedia.te Bndgtat

are eliminated.
One surgical conmltant o.nd one surgical investigator a.re teminatcd, '
a.nd one vaca.ncy 1.11 Biophyeica ia not ﬁ.lled.

'
EE

The B:!ocheniatry lafboratory uith Ph.D. chemist and technician-

_Ph.D. = 1/2 time '
- full time

Total Salaries

Otheer costa (eqmipnent, ma.terials, supplies,

Overhead -
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PFIIVACY ACT MATERIAL REMOVED

- animals, animal care; travel, etc.),

(ne animal room and animal caretaker are. eliminated

,'.mebudgetiaaafo]lm

$7500.00i o
5000.00:
6000.00°
5000.00

- 1200,00:
1200.00:
6000.00 v
3500,00 -
3600.00

' ‘ $39,000.00
116,000.00
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nia gives a tmdget as’ ronmszq, |

2. P. Devis) Ph.D. = in charge = 1/2 time $5ooo.oo« S
Jo Ro Hinﬂhav) M.D.’ PhoD. - 1/2 m . 5000.00
Research Asaoo:late, Bioplmtica - full time 6000.00.
Technician - - fu]l time -~ - 3500.00
Secretary 2/"1 t:lme o L 21400. A

“Total sam« o $21,9oo.oo
Other costs (materia.la, etel) 10,1oo.oo

| Overhead

e . Total ST T $,800.00 -

Budget Summary -

. Salaries | $67,000.00  $39,000.00 $21,9oo.
: Supplies, etc.. - 20,000.00.  16,000.00 _° 10,100 00 |

Net for research. . 87,000.00 . 55,000.00 . 32,000.00

21,000.00  77,000.00  Lli,800.00

PRWACY ACT MATERIAL REMOVED "
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