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vInthi'sletter we propose a new magnetic analyser for scattering
experiments. This particular spectfometer analyses directly and with high
resolution the energy loss in the target. It requires a very poor resolution
of the primary beam. It is an integrated analyser in the sense that integra-
tes the functions of magnetic analysis of the particles before and after the
8cattering,event. Basically the analyser consists of a magnetic system which
is aehromatie,, symmetrie and has an intermediate focus in the middle, The
first half introduces dispersion in the beam and the second half focuses all
the particles back in the same point irrespective of their energy. A very sim
ple exarhple' of such a Syste'm is indicated in fig. 1. It consists of two 70° ben
dmg magnets ‘with unlform field. The traiectories are represented in the me
“dian plane( ) Ax1s AA’ 1s the prOJectlon of the plane of 31mmetry oni the me="
dian plane The partlcles emitted from S are first focused in D where they a=.
re.dlspersed according to their momentum and are focused again in I with
zero dispersion. | ’ |
If now we introduce a target along axis AA’ the. partlcles will fo=
cus again after the second magnet indipendentely of their initial energy but
they will be dlspersed accordlng to the energy lost in the target
: To measure the dlfferentlal cross sectlon at angles different from
0° we can rotate the second magnet around axis AA'.  The dispersion belng
‘along axis AA?' this rotation does‘hot change the properties of the ‘syStem;
‘This particular analyser has no focusing in the transverse direction. How‘e—
Vef the motion of the'particles in this direction has no effe‘et to firrst order,
The ultimate resolution obtainable with a similar analyser depends on the -

“optical properties of the two halves of the channel'(dispersion, second order
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aberrations, etc. ) and on the dimensions of the sources, It does not depend
to first order on the energy spread of the primary beam(2),

| Such a device has been desxgned for electron-nucleaus or pion=~
=nucleus scattermgw) The fractlonal lme width of presently available e=
lectron linear accelerators is not better then 0.01, At an energy of 100
MeV this means a_resolutlon of 1 ‘MeV. Some experlments on electron~nu~-
" cleus inelastic scattering require an energy resolution of 100 .KeV‘.' . This

: means that the useful current for such an: experlment is one tenth of the to~

, tal accelerated current, With the system proposed here we could use the
- total accelerated current and stlll hope for a resolutmn of 100 KeV with re~
spect to the energy lost in the target | . |

Th1s techmque m1ght soon become actractlve also for elemen-

tary particles phys1cs As the range of ava1lable energ1es 1ncreases the
problem of separatmg elastlc scatterlng from the case in wh1ch one or mo
re p1ons are produced requ1res beams with h1gh energy resolut1on Th1s
‘b 11m1ts the fract1on of the total ava11ab1e current Wh1ch can be used in a par
| t1cu1ar experlment | o |
| We: can also obtain very s1m1lar results w1th a convent1ona1 beam
: »ahal1s1ng System and double focus1ng spectrometer. For semp11c1ty we con=
sider the case in whlch the beam analizing system bends the partlcles in the
" ‘horizontal plane and the: spectrometer in the vertlcal plane. If the beam ana-
lysmg system is not achromatlc the partlcles will traverse the target at dif
ferent pos1t10ns accordmg to their pr1mary momentum For the scattered
. parncles a d1fferent pos1t1on at the target corresponds to a d1fferent posi~
t10n in the focal plane of the spectrometer This d1sp1acement in the focal
~plane is in the orthogonal d1rect10n to the medlan plane, Therefore ‘the po~-
: s1t1on at whicha partlcle crosses the focal plane will 1ndlcate w1th 1ts rad1a1
coordmate the momentum of the part1cle after the collision and with its
transverse coordinate the momentum of the particle before the c0111s1on It
is now clear that this two—-dlmensmnal information can be anal1zed in term

of the energy lorst in the target by a proper counter hodoscope.
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Reference s -and: notes

(1) - The flgure shows the second order aberratlon of the system to be very
annoying. However we can reduce them to tollerable limits by proper
shapmg of the magnet edges as suggested by K. Brown(4), In figure 2
we have indicated the traJectorles when the proper corrections have
been introduced. :

(2).; Some simple considerations indicate that the ultimate resolution as a
function only of the momentum spread of the’ prlmary beam is appro~
ximately given by:

AP =Py) AP
| Py=Py 0 Pr
where: o
‘P - is the momentum of the particle before the scattering
12 . is the momentum of the particle after the scattering
APl’ is the momentum spread of the primary beam

A(Pl-Pz’) ~ is the resolution of the measurement of the momen~
tum lost in the target

In a conventlonal magnetlc system we have:
APy - Py) = Ap, .

(3) = C.- Schaerf Sulla utlllzzazmne del Linac per effettuare: della ‘sperimen=-
' tazione con pioni, Laboratori Naz1ona11 di Frascati, LNF~ 64/16.

‘(4‘) - K. L., Brown, First and second order aberratlons coefficients of a wed-
ge magnet, SLAC, TN~63-12.
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