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Experiments with liquid jets

History:
' MOOL srdn rotan, peo it on 0 rge fedy bows.
AP A

DL SR = Ll

g
-

h

1984 CERN High power targetry
- . 1 L‘h e sh iy

for pbar product ion - solid target = ’ ﬁ,{

LT
l m'l ke ey
T b kbl

.2

Then in 1985 studied series of
pulsed-cur rent targets to
improve pbar vield by factor 2-3
A. Poncet propased self-swit ching

target in form of Hg jet and

const ructed prototype =

N vt rta g nh
of rameary Mo rgee

V-Tak99 o



Experiments with liquid jets

Muon Collider Collaborat ion
default solut ion for target

is liquid-metal jet =
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Proton flux: 3 108 protors am< s-2

After 1 month of uss the pecific octivity
of a heavy metal f ixed target (3A) wouldbe:

And the fotal octivity:

For aliquid target the specif ic activity

would be greatlydilted - useful if morual

ntervent bn considered .

The dose rateat 1 m from the fixed
tanget (1 daydecaytime)

If the target is woter cooled then
the frem a typ ical chsed-cirauit
heat exchager the equilibrium
 dose rate of 1 muould be

The fotal activity of wldtile spallation
products (g.9.xenon, iodine) uould be:

Thess would hose tobe coptured in the
tanget enclosure air/vacuum system
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4 Experiments with liquid jets

The ext remely high induced activity levels may well provide the overriding
reason for the use of amercury jet target.

The specific activity is great ly reduced compared to a fixed target (the band-
. saw' target is somewhere between the two).

Inaddition, os proposed by Helge Ravn the mercury would be distilled to
remove most non-volatile spallation products. Volatike products would also be
removed from the target areainto filters or tarks.

Remenber that the tungsten shield around the target must dbsorb 10 times the
beam power in the target itself. A beam dump incorporated into this shield
would resemb le aspallation or t ransmutat ion scurce target - ie. another liquid

metal system (possibly Hg).

For these reasons we decided to re-construct the Hg jet target.
(gallium/tin and gallium/indium room-temperature liquid metals have been
studied. They both have undesirable wetting properties (at kast for ldb tests)
and the former produces an oxide scum)
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New jet target delivers 30 ml of liquid per shot at pressure from 0to 100baor
Single-shot or up to 15 Hz repetition rate

Tested with water.
Awaiting minor madificat ionbefore fillng with mercury.

Then study hyd radynamics as funct ion of
pressure
time
mozzle size and length

Later - magnet ohydrodynamics in 20 Tsolenoid field and
Shock effects inbeam
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