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Ž .Fig. 3. New method of polarisation analysis. A single spin flipper is used the symbols have the same meaning as in Fig. 1 . The analyser
can be operated in either of two modes, transmitting either the spin state parallel or anti-parallel to the external magnetic field. It is a opaque

Žspin filter with very strong suppression of the ‘‘wrong’’ spin component indicated as missing double line arrow of the spin state
.anti-parallel to the arrow denoting the analyser state ; the analysing power in both modes, A , respectively A , is close to unity. The count0 1

rates N , N , N and N which correspond to the four possible combinations of states of the spin flipper and the analyser, determine00 01 10 11
Ž Ž . Ž ..both the neutron polarisation p and the flipper efficiency f Eqs. 5 and 6 .

the magnetic field. Four different count rates N arejk
given by

1N sT P PA PF PPP . 31 1Ž . Ž .jk j j k ž /1
The two possible states of the analyser are denoted
by the index js0,1. The index ks0,1 denotes the
state of the spin flipper. The row on the right hand
side denotes an unpolarised beam which subse-

Žquently becomes polarised by a polariser repre-
.sented by the matrix P , eventually spin flipped

Ž .represented by the matrix F , analysed with thek
Ž .analyser in the state j represented by the matrix A j

and finally detected by a detector which has equal
Ž Žsensitivity for both spin states multiplication with 1

..1 . The matrices are given by
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Ž . Ž .ks0 ks1 thus denotes the inactive active spin
flipper. The flipper efficiency is defined as fs1y

Ž .2´ . The transmission factors T in Eq. 3 are explic-j
itly taken as different for the two states of the
analyser. The flipping ratio measured with the spin
flipper for the analyser in the fixed state js0 is

N 1qpA00 0R [ s , 5Ž .0 N 1y fpA01 0

Ž .which is the same as in Eq. 1 and describes the

usual situation of the polariser and the analyser
having high transmission for the same spin compo-

Žnent parallel arrows of polariser and analyser in Fig.
.3 . The flipping ratio measured with the spin flipper

Žfor the analyser in the fixed state js1 anti-parallel
.arrows is different:
N 1q fpA11 1R [ s . 6Ž .1 N 1ypA10 1

For the product pA close to unity, R is veryj 0
sensitive to f whereas R is rather insensitive to it.1
The reason is, that an imperfect spin flipper not only
inverts the polarisation but also transfers a small
fraction of the intensity of the highly populated spin
state to the weakly populated one. This may cause a
large relative intensity change of the weakly popu-
lated spin state, leaving the intensity of the highly
populated state however essentially unchanged. The
flipping ratio, for which the flipper has to be active
in order to obtain the low neutron count rate, there-
fore depends strongly on the quality of the spin
flipper, the other does not.
Using an opaque spin filter as analyser, A and0

A are chosen close to unity and therefore known to1
high accuracy. The two flipping ratios R and R0 1
then provide a sensitive measurement of both f and

Ž . Ž .p via Eqs. 5 and 6 . Hence, complete neutron
polarisation analysis can be performed by measuring
only four count rates.

4. Approximate expressions

In order to estimate the sensitivity of the new
method, it is instructive to derive approximate ex-


