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I. Los Alamos Van de Graaff Machine. J, L, McKibben, |
While visiting thé University of California Radiation Laboratory

Dr. McKibben consented to give a talk on some of the operational aspects

of the los Alamos Van de Graaff mAchine.

During World War II the Van de Graaf accelerator from the Uhiversity _
of Wisconsin had been moved to Los Alamos, It was limited to 4 Mev (2 Mev *

neu,trons)° ‘When in 1946vthls machine was sent back to Wisconsih, it was

considered desirable to design a new machine to repléce it for use in

thermonuclear research.
The Los Alamos Van de'Graaff accelerator is designed primarily for -

use as a séurce of neutrons., A very practical feature is that the energy

 can be varied from about A kev to several million volts, which is useful

for. the study of thermal neutron reactions. Since the d - T reaction

‘ _Igivés 1/, Mev neutrons and p = T gives 11 MQV'neutroné it was planned that

~ the capacityﬂpf the new Van de Graaff would be in_the range of 14 Mev.

down. No Vah'de Graaff of this size hﬁd Been built for protons, Because
ﬁrévious méchines had been seriously haﬁpered by difficulties ih making
repairs and service'phanges, the idea was conceived to put a gas tight }
bylinderlﬁround the chérging'belt. Thé machine can now be taken down and
put together again in an hour's time,. | '
The Van de Graaff machine is built in a vertical position and is

housed in a building 100 ft._high, the tallest in New Mexico, There is no
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shielding except in the space between the operators and the accelerator,

The taﬁk is 13’1/2'ft°'in diameter and the insulating column is designed :
to be 20 %, high,eventua11y°.=5t present it is being operated only at
12 ftd- Since the‘inSulgtihg column and sccelerator tube are made in 2 ft.
sections which are éeﬁented together oﬁé an top ofiﬁhe oﬁherg_additional
2 fto sectibnsv(lo in all) can be installed or removed whenever the need‘
ériéeso The outer gas in the tank is SFég_which has & high dielectric
strength, |

" A deflecting magnet at the foot of the accelérating tube is bui1t on

a rotating base and deflects the beam through 90° so that it may be used

on the main floor at about 20 feot above the level of the ground, A

movable service platform which may be llfted out facilitates servicing of

" the machine,

An rf type elsctrodeless discharge ion source is used, It has an

~ advantage over the PIG type of source in that it giveslan almost pure

. proton beam ﬁithout contamination of di- or tri-atomic particles. For

regulation of the beam energy a feature of the system employs a 25 kev

' control Bner, which is used to control the spray om the downwara run of

the charging belt,
The main problem has always been recognized as that of the acceler-
ating ﬁube; Early in the building process a test generator had been

builtxthﬁt would hold a 2 ft. tube section., The imsulator chesen was-

‘mykroy, which cannot be punctured and permits a flashover several times.

For the electrode rings Al tended to give the best voltages, holding 150

kéV'a@rOSS'a13/®'ino'gapo Experiments were made for size of tube with

6 in, and 8 ino inmer diameter tubeso In the test genurator without

'sparking the 8 in, tube would hold 1 7 Mev for 1/2 hour (for one section)'



0

UGRL 1793

and the 6 iﬁ, tube 2,2 Mev, For two sections the 8 in, tube held - °
ca. 2 1/2 Mev; for four'sections ca. 3 1/2 to 4 Mev and for six‘ééCtions
up to 5 Méva The 8 in, tubes have been used in preference to the 6 in,
due to other problems such as pumpingu

The machinep however, doesn 't work too-well above 4 Mev, O0il vapors
and 1eaks may be a source of the trouble° A definite problem exists in
obtaining a goed sealing materlal for the cement used between the tube

sectionso ,Organic adhesives are not satisfactory and soft metallic

 solders tend to have cracks in the surface which lower the voltage.

Silver haé an dbjectionable feature of forming‘beads béybnd the edge with
8 significant loss and mercury soidering presents problems too.

The Van de Graaff accelerator has been used since November for e%=
perimental work mostly on the seattering cross sections of neutrons;

II. Control of Red GelllProduction in the Angmal Body., D. G, Van Dyke,

The meehanism of constant red @eil produ@tibn in the body is not
known, Howéver,_iack of oiygen and bleeding are two f&ct@rs'which_ in-
crease red cell productién, whilexhypertransfusioﬁ will depress the pro-
ducﬁiono At presént e method of control of red cell produ@ti@ﬁ is being
studied by making use of the diseovery of a possible new hormone,

In 1911 some of the ear1¢est work tried te show that theve is a

circulating materlal which controls red cell production° This h&d been

- . done by transplanting to normal subjects the plasma from arnimals which

had previously been suﬁjected to bleeding and then noting the.increase
in the number of red cells pfoduced, Later work seemed to dispute this,
but recent results are more conclusive, Experiments with artificial |
siamese twlns show that the agent for stimilating red cell preduction

is carried in the circulatory‘system; After artificial stimulation of
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~one of the twins the 6ther_also is stimulated; ﬁhis fact indicates thaf |
:thevcontrol.agencf (a humorai.Agent or hormone) must be a circulatory
.one'sihce the ohly connection betwéen the twins is vascular,

Since it was suspected'thgt the pifuitary gland may be involved and
since the normal response to hiéﬁ altitude'is an increase in rgd cell
ﬁroduction, experiméﬁts iﬁ the high altitude chamber:wére conducﬁed on
nqrmal r;ts.aﬁd on those subjected to-hypophysectom&}(réﬁovai of pitui-
,tafy),- Reéults showed that hypohphysectomy did interfere with the |
normalvraté of inéréase of red ceils at 15,090 feet and produced anemia,
The next'step was to determine which of the known six pituitary hormanes;
if any, was responsible and which of the various target organs of the
pitultary specifically controlled the bone marrow, The hormone ACTH vas
éhecked first and was found tq produce polycythemia and to increase red
cell production, On the other hand, the'resultsvwere negativé from tests
involving adrenaleétom&, thyroidectomy and castratidn,‘
| Although ACTH gave thé correct response, it yﬁsrconcluded that it
was not the answer since adrenalectomy did not affecﬁ the normal résponse
té altitude, nor, was the édrenal enlarged when ﬁhe animal was kept at
- high altitude, Also,.ACTH has a short biotic life and will be excreted
*'before it can be exchanged between parabiotic paftners° This fact ruled

heavily against,ACTH, siﬁce'the experiment ﬁith éiamese twins‘did show &
| stimilator to bé exchahged and which must have posSessed a longer biotic
1ife, _ B | |

The final conclusion reached is that the ACTH_used in these experi-
ments must be contaminated with a specific pituitary horméne which hAS‘
nothing to do with the adrenal but does affect the bone marrow., At the
ﬁresentntime this hormone is in the process of being isolated by purifi-

cation and separation of the commercial ACTH preparationso
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