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DATE: June 2, 19576

TO: . LAJYPF Biomedical Channel Uscrs
FROM: Alfred R. Smith ?ﬁ:i
SUBJECT: Pion dose calculaﬁions

Effective immediately all patient doses will be
calculated using pion parameters in the Bragg-Gray equation:

D =100 Q(W/e)S
MK

D = dose to muscle (rads)

Q = collected ionization charge (coulcrbs)

W = energy required to produce ion pair
in gas (joulés)

e = electronic charge (coulonmbs)

S = average mass stopping power ratio
(wall/gas) for secondary particles.

M = mass of gas (kilograms)

K = kerma correction (plastic/muscle)

The pion parameters are:

Constant Air TE Gas
Peak: W/e 34.9 30.1
S: 1.09 1.006
Kn 1.09
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Constant AT TE Gas

Platecau: W/e 34.5 2.6
S, 1.059 0.5¢4
"Kq ‘ 1.02
The corresponding cobalt-60 paramzters are:
Constant Air TE Gas
W/e _ 33.73 29.1
Sg 1.146 1.001

KY 0.993

All parameters are valid only for chambers vhich have walls
made of shonka A-150 TE plastic. The mass of gas for all
chambers has been calibrated for TE gas and is given in ny
meno of Apri1'16, 1976. The gasing conditions must remain
constant at a flow rate of approximately 5 cc/min. The
collected ionization charge (Q) must be corrected for
temperature and pressure referenced to 760 mm Hg pressure
and 22°C temperature (273.15°K).

The relationships between the pion dose and the dose

assuming that the collected charge came from cobalt-60 ganma

rays are: )
Peak: Air gas D, = 0.90 DY
TE gas D, = 0.95 DY
Plateau: Air gas b, = 0.92 DY
TE gas D, = 0.99 DY
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It is understood that the pion paramcters imay vary with field
size, momentum, ctc. but the changes should lie well within
the uncertainties in the calculated dose which is about 10%.
I recoxmmend that people responsible for dosimetry for radio-
biology experiments adopt the patient dose calculation para-
meters so that the two can be related or at least always
state the result of experiments in the patient dose schene
as wcll as in ''cobalt-60 equivalent rads'". I personally
feel that 'cobalt-60 equivalent rads'" is a bad choice of
units because it implies that an RBE of cobalt-60 versus
pions has been factored into the dose.
ARS/jo
Dist: Kligerman
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OFFICE MEMORANDUM

T Distribution ~»-z August 35, 1976

FROM E. A. Knapp -7've--

L
SUBJECT PION DOSE CALCULATIONS

svmEoL MP-3

MAIL sTOP. 844

It appears that we still have a double definition of the rad in
the biomedical dosimetry work. The UNM group has requested that for
patient i{rradiaticns doses be calculated as outlined in the attached
memo. I would suggest that all doses involved for our work for radio-
biology or outside usars be calculated in a uniform manner, and the
parameters outlined in Al's memo seem OK to me. If there are no
objections, I would like this instituted immediately. If there are
objections, I would like to understand them and we can then discuss
the problem with Al. We must have & uniform definition, however.

EAK:bl
Encl: Memo fm Smich dtd 6/2/76

Distribution:
Al Smith, UNM/CRTC
C. Kelsey, UNM/CRIC
M. M. Kligerman, M.D., UNM/CRIC
J. Bradbury, MP-3 X
J. Dicello, MP-3
J. Helland, MP-3, MS 809
H. Amols, MP-3
M. Zaider, MP-3, MS 809
M. Paciotti, MP-3, MS 809
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Copied From Los Alamos

1087bb2

Dr. Yuhas ‘ FOLDER 85, a
‘FROM: Stephany Wilson

1 Laborgiory Archrea

THE UNIVERSITY OF NEW MEXICO =~ ALBUQUERQUE NEW MEXICO
CANCER RESEARCH AND TREATMENT CENTER
MORTON M. KLIGERMAN M D DIRECTOR T TE.EFHONES05 277 361

August 07, 1976

o LAV REE

87131

TO: Dr. Xligerman NEPOSTO
Dr. Kelsey MP- Do

Dr. Knapp
Dr. Bradbury < 20X Mo A-G1-01/

Dr. Smith

SUBJECT: Notes on Meering, August 217, 1976

The above-named persons (with the exception of Dr. Smith and
Dr. Yuhas) met to discuss dose rate for the runm starting
October 3, 1976. Dr. Kligerman said he needed to start
larger ports as soon as possible, and he understands the
UNM/LASL physics group plans to have the 8x10x7 static
beam ready at that time. However, he finds from a simple
extrapolation from the present 4xéx4 port at 100 micro-
amps, that the larger port may be limited only 2 rads per
minute. He 18 concerned about trying tc treat patients
with that dose rate, and wondered if the time in October
might be better spent in developing the swept beam.

Dr. Bradbury said he would make scome calculations, _but he
felt it might be possible to have at least 3 rads per mig-
ute and possible § or 7.

Dr. Knapp said the greater dose rates possible with the fan
beam would be possible only when the movable couch system

is available. Dr. Kelsey said it would prcobably be at least
8 months before the couch system is ready. Dr. Knapp said
that using the range shifter with a sta<ic beam might improve
dose rate by only about 20 percen:.

Dr. Kligerman said he wondered if the time in October could be
better spent in further testing and characterizing the fan
beam (including dosimetry). Dr. Bradbury noted that if little
or no biology is done in September because of low dose rate,
the physics for both the large static beam and the fan beam
could possibly be done in September. DOr. Kelsey concurred.
No final decision regarding patient treatment in October

was reached.
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