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Transmission

|T:e_ n Gtotl

T : transmission
Fraction of the neutron beam traversing
the sample without any interaction
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Transmission Reaction
T—e " %w Y, =(1—e"0w) 20 4
Otot
T : transmission Y, : reaction yield
Fraction of the neutron beam traversing Fraction of the neutron beam creating a

the sample without any interaction (n,y) reaction in the sample
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Re Transmission experiments

Transmission (n,tot)

¢ Incoming neutron flux cancels

e Detection efficiency cancels
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Re Transmission experiments

Transmission (n,tot)

¢ Incoming neutron flux cancels

e Detection efficiency cancels

— Direct relation between T, and 6,
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Transmission : principle

(1) All detected neutrons passed through the sample

(2) Neutrons scattered in the target do not reach detector

(3) Sample perpendicular to parallel neutron beam
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Transmission : principle

(1) All detected neutrons passed through the sample

(2) Neutrons scattered in the target do not reach detector

(3) Sample perpendicular to parallel neutron beam

=  Good transmission geometry (collimation)

(4) Homogeneous target (no spatial distribution of n)




Sample & Background Filters
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Background: black resonance technique
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Background : black resonance filters




Background : black resonance filters

VvyVvvVvy

E. =132 eV



Background : black resonance filters

E. =132 eV

at 1I=L
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Background : black resonance filters

Co has a very strong resonance at E; = 132 eV
a thin sheet of Co absorbs all neutrons at 132 eV

E, =132 eV at t=L with v= 2E, and E, =132eV
v m
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Background : black resonance filters

at t:L with v= 2E, and E =132eV
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Background : black resonance filters

IH(Nn,y)

at t:L with v= 2E, and E =132eV
v m

n

B(t) = b, + B (t)



Background : black resonance filters

E. > 132 eV

at t:L with v= 2E, and E =132eV
v m

n

B(t) = b, + B,(t) + B, (1)
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Filters S+ Bi+Co
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KA;I:F Background: black resonance technique
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Filters :S+Bi+Co
10°
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No Sample
Filters :S+Bi+Co

10 ; 102 keV
: © —cC Background

B(t) = bg +B.(t)

o time independent

* B,(t) 'H(n,y) E =2.2MeV
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Response / (1/ ns)
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e B,(t) scattered neutrons



Response / (1/ ns)
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Background: black resonance technique

Background

B(t) =bg + B,(t) + B,(t) + B, (t)

* b, time independent

* B,(t) 'H(n,y) E =2.2MeV
b,e?1t

e B,(t) scattered neutrons

* B, (t) overlap neutrons



Impact filter and sample thickness
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Impact filter and sample thickness
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Impact filter and sample thickness
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Impact filter and sample thickness
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E:T Transmission data : 21Am + n
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Transmission measurement: o
good geometry + homogeneous sample

Commission

out

0.8 F

0.6 |

0.4

Transmission

39 3
oa B
o
& o
B o8 e
8
o
k o exp
oo
j==)
o

0.2} L %% 1

0.1 1 10
Neutron energy / eV



;?‘4 Transmission measurement:

<
KAERI -
C. —B.
Texp:C' o 10F
0.8 F
(e
o
& 0.6
n 2 06}
(7))
&
= 04F B o
— 7
ol U1 -

j R(t ,E)e "owt(E)gE 0.1 1 10

Ty (t,0)=
M IR(t,E)dE Neutron energy / eV

1 (0)=(Tog —Tul(t, 00T Vb (Tero —Toat, 0))

R(t,E) response of TOF-spectrometer + detector REFIT, M. Moxon



.

M Cross section measurements

Transmission Reaction
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Reaction cross section measurement
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* Thin sample, no scattering, only self-shielding Reaction
- G ~ (1 — o NOtot r
Yroz(l—e nGtot)_r @(x) Yr_(l e )G +...
’ o tot
tot
Y = G
= Yr = f(cr; Gtot) 0 < ;( r,exp — 8r Q Pr Ar (p

* Infinitely thin sample o Mo v

Y, =no,

= Direct Relation : Y, <--> G,




Self-shielding + multiple scattering
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Reaction cross section
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Reaction cross section
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Reaction cross section
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Reaction cross section
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Reaction cross section measurements
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Transmission

T=e " Ctot

* Incoming flux cancels

* Detection efficiency cancels

+ direct relation: T < oy,
good geometry
homogeneous sample

Reaction

Y,

r

~ (1 —e "Ctot) Or 4.
Gtot

CI"
e QP A ¢

Y

rexp

Neutron flux
Detection efficiency

solid angle (target-detector)

W-U {O "‘m _6

Escape probability

Effective area

>

+ complex relation : Y < o,
Y.=f(o,, 0 &)

only fornc,,<<1:Y,=n o,
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Transmission Reaction
— @~ N Ctot ~ NG\ Or
T=e Y, =(1—e "Ctt) +...
Gtot
T _ Cin CI"
exp C Y, exp
out ’ e QP A o
* Incoming flux cancels O Neutron flux
e Detection efficiency cancels ° g Detection efficiency
« Q. solid angle (target-detector)
Total cross sections: * P, Escape probability
: s A Effecti
Most accurate cross section f ective area

+ complex relation : Y < o,
Y.=f(o,, 0 &)

only fornc,,<<1:Y,=n o,
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Transmission Reaction
T=e "% Y, =(1—e "tt) °r 4.
Gtot
Texp = o Y oo = &
COUt e 8r Q Pr Ar (P
* Incoming flux cancels O Neutron flux
e Detection efficiency cancels ° g Detection efficiency
« Q. solid angle (target-detector)
Total cross sections: * P, Escape probability
Most accurate cross section A Effective area
Y.=f(o,, 0 &)
cs'(nth , 'y) =(98.7+0.1) b
only fornc,,<<1:Y,=n o,




