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Stenford Univergliy
12 June 1999
T0: Files
FROM: W, K. BE. Panefsky
SUBJECT: M - Remarks on "thin targets”

An important question in M target»waa design in view of the inersased cure
rent design figures {60-ua mex) is vhether "thin target” experiments ars realistic.
By "thin terget” experiments we mean experiments vhere' the beam passes through a
target and is then "buried” in an earth wmound. Secondaory particles frow the bargst
are let through & kole in a shield surrounding the terget and are snslyied in an
unshielded ares.

{a) Liquid hydrogen ecnsumpbiom—=If the "thin" target 1s liguid hydrogen,
then at 60 ua the poliing rate 18 L.0 1itrxz*/hmxr per om of beam path in hydrogen.
This is substential bub anct prohibitive.

{») Neutron yield{1) Heutrcns fram liguid hydrogen. Let us make the con-
servative assumption that the plon cross section {or rather the cross sediion to

make & single m@m,x'cn frc:m nyérogen) is 2 x 10 28 en® {equel to the 3/2-3/2 resonance
eross ae f*man% At 45 Bev %the neubron yield per em of path is
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¥ = £ o (B /m)(2 x 107°°) 1a(B/300) % 0.07 X 0,6 x 107
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2,1 X 10 newtrons/eleckron-cm,

For 8 20-o2m target this is & yilsld of & X 3‘.0" nau’f’"mnﬁ/el.ee'?mm

" as {4 2
{3.1} iet t‘be uamm walls be made of stainless stesl of femm thickness (¢ = 0.4 g/em®).

= Owﬁ’é{n"’/&g‘(t X 0.6/B_ )+ {&/a)u lmiﬂe/m = L.3 % 1077 peutvons/electron

“res

vaere B = 20 Mev i the energy a"' 'ﬁ’ze vesk of the giant regonancse,

ras
3 'Ew&hﬁ_m@ At 60 us (3.8 » .LG“ electrons/sen) 2 thin ‘target is a neubron

10
2 %X 107 nfsze .

-
A% ~2000 £t the unattenuated flux would be ~2 nfs m“"’ﬂ see. AP LO00 £t the wmaiitenuabed
Flux end skyshine flux are aboub equal (mm the skyshine falls off as 3_,/ r bheras
after) z and since the project bounderies sre aboub 1000-% away at the neavest poind,
2 nfemfegec 18 a resscnable estimate for the skyshine from an  open "thin" target.

Since the "oubside fence” "'olewwﬂa» :{w aboul 1/100 of this smount, ve comclude
that o shield permitiing the terget to “see” through 1/100 of a sphere into cpen
space would be safe, This is eﬂalm&y mm@mbl& gince pecondary magnetic deteciors
peelny mch in excess of 1/1000 of e spheve bhecome very difficult to design.
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(e} Coueiusions~—We conclude thed

o

L fehin' liguid hydrogen Lur”ai BULGT-
iments arve practwmal “at 60 pa. Hote that if the berget tecomes tnﬁ@k“ owing
t the besn's atriking an gbstecle; the neubron yield can become of the uuﬁ&

i

f 10 or 2 X 109 greater then agzured sbove. Henee radistlion interiocking
NECeSsRTry. ‘

-a

»

Ceonsidering the faet that thesge caleulaticns do not offer & lavge mergin
4

"
22 g "‘b“‘”
T safety, we conslder more detailed skyshing aznalysls very necesgsary.
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