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Figure 8: Sele
tion of the Bragg order (\2" in this 
ase).

5.6.1 An in�nitely thin mosai
 
rystal with a single s
attering ve
tor

The 
omponent Mosai
 simple simulates an in�nitely thin single 
rystal with a single

s
attering ve
tor and a mosai
 spread. A typi
al use for this 
omponent is to simulate a

mono
romator or an analyzer.

The physi
al model used in the 
omponent is a re
tangular pie
e of material 
omposed

of a large number of small mi
ro-
rystals. Skriv referen
er her til bger mv. The

orientation of the mi
ro
rystals deviates from the nominal 
rystal orientation so that the

probability of a given mi
ro
rystal orientation is proportional to a gaussian of the angle

between the given and the nominal orientation. The width of the gaussian is given by the

mosai
 spread of the 
rystal. The mosai
 spread is assumed to be large 
ompared to the

Bragg width of the s
attering ve
tor.

As a further simpli�
ation, the 
rystal is assumed to be in�nitely thin. This means

that multiple s
attering e�e
ts are not simulated. It also means that the total re
e
tivity


an be used as a parameter for the model rather than the atomi
 s
attering 
ross se
tion.

When a neutron trraje
tory interse
s the 
rystal, the �rst step in the 
omputation is

to determine the probability of s
atttering. This probability is then used in a Monte Carlo


hoi
e desiding whether to s
atter or transmit the neutron. The s
attering probability is

the sum of the probabilities of �rst-order s
attering, se
ond-order, . . . , up to the highest

order that permits Bragg s
attering at the given neutron wave length. However, in most


ases at most one order will have a signi�
ant s
attering probability, and the 
omputation

thus 
onsiders only the order that best mat
hes the neutron wavelength. Bragg's law is

nQ

0

= 2k

i

sin �

Thus, the s
attering order is obtained simply as the integer multiple n of the nominal

s
attering ve
tor Q

0

whi
h is 
losest to the proje
tion of 2k

i

onto Q

0

(see �gure 8).

On
e n has been determined, the Bragg angle � 
an be 
omputed. The angle d that the

nominal s
attering ve
tor Q

0

makes with the 
losest s
attering ve
tor q that admits Bragg
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Figure 9: Computing the deviation d from the nominal s
attering dire
tion.

s
attering is then used to 
ompute the probability of re
e
tion from the mosai


p

re
e
t

= R

0

e

�d

2

=2�

2

;

where R

0

is the re
e
tivity at the Bragg angle (see �gure 9). The probability p

re
e
t

is

used in a Monte Carlo 
hoi
e to de
ide whether the neutron is transmitted or re
e
ted.

In the 
ase of re
e
tion, the neutron will be s
attered into the Debye-S
herrer 
one,

with the probability of ea
h point on the 
one being determined by the mosai
. The

Debye-S
herrer 
one 
an be des
ribed by the equation

k

f

= k

i


os 2� + sin 2�(
 
os'+ b sin'); ' 2 [��;�℄; (23)

where b is a ve
tor perpendi
ular to k

i

and Q

0

, 
 is perpendi
ular to k

i

and b, and both

b and 
 have the same length as k

i

(see �gure 10). In the 
omponent, ' is sampled from

a gaussian distribution with the mosai
 width, and the �nal wave ve
tor is 
omputed as

k

f

= q+ k

i

de�ning the �nal neutron state.

What remains is to get the neutron weight right. The distribution from whi
h the

s
attering event is sampled is a gaussian in ',

f

MC

(') =

1

p

2��

e

�'

2

=2�

2

In the physi
al model, the probability of the s
attering event is proportional to a gaussian

in the angle between the nominal s
attering ve
tor Q

0

and the a
tual s
attering ve
tor

q. The normalisation 
ondition is that the integral over all ' should be 1. Thus the

probability of the s
attering event in the physi
al model is

�(') = e

�d(')

2

2�

2

=

Z

�

��

e

�d(')

2

2�

2

d' (24)

where d(') denotes the angle between the nominal s
attering ve
tor and the a
tual s
at-

tering ve
tor 
orresponding to '. A

ording to equation (8), the weight adjustment �

j

is

then given by

�

j

= �(')=f

MC

('):
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Figure 10: S
attering into the part of the Debye-S
herrer 
one 
overed by the mosai
.

In the 
omponent, the integral in (24) is 
omputed using a 15-order Gaussian quadrature

formula, with the integral restri
ted to an inteval 5 times wider than the mosai
 width �.

The input parameters for Mosai
 simple are zmin, zmax, ymin, and ymax to de�ne the

surfa
e of the 
rystal in the Y-Z plane; mosai
 to give the FWHM of the mosai
 spread;

R0 to give the re
e
tivity at the Bragg angle, and Qx, Qy, and Qz to give the s
attering

ve
tor.

5.6.2 The Mono
hromator

The 
omponent Mono
hromator des
ribes a re
tangular single 
rystal, whi
h is de-

s
ribed by its measures (z

min

; z

max

; y

min

; y

max

), a s
attering ve
tor, Q, and a 
orresponding

maximum re
e
tivity, R

0

. This 
omponent is also used for simulating analyser 
rystals,

and it may be used for simple single-
rystal samples.

The 
omponent has two additional input parameters: A verti
al and a horizontal mo-

sai
ity, �

h

and �

v

. This means that the little 
rystallites 
onstituting the 
rystal are

assumed to have a small, Gaussian distributed, misorientation from the main 
rystal di-

re
tion. It is further assumed that the two dire
tions of misorientations are independent.

The shape of the ro
king 
urve (i.e. the results of a s
an where the horisontal 
rystal

orientation is varied with respe
t to the in
oming neutrons) will thus for a perfe
tly 
olli-

mated mono
hromati
 beam be a Gaussian with a width determined by �

h

. No extin
tion


orre
tions are being made.

The e�e
t of the mono
hromator is that ea
h neutron is being Bragg s
attered a

ord-

ing to the Bragg law

Q = 2k sin �; (25)
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