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Comparing three coil designs

Std solenoid: 
1m long ( centered at zero), 6 cm radius 150 turns.

In20 coils: 
1.41m => 0.13m long 29(!) layers, 4 cm radius.

compensated solenoids: 
1m long rin=5 cm rout=7 cm radius 150 turns Iout ~0.5·Iin ensuring 

zero dipole moment.

for all configurations there were 2 coils 6 cm radius at + and- 75 cm  
which brings down the field to zero ( needed for π or π/2 flipper 
operation )
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Field shapes
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Main precession coils
We have seen that the Fourier time is proportional to the field integral. If we want a good
resolution, we need high field and long integration path. Both will have a drawback.
Even the most symmetric solution for the main precession coil, a solenoid, will produce
an inhomogenous field for finite beam size. The underlying physical reason is that in the
middle of the precession coil we have a strong field and at the flippers, as was explained
above, we need a small horizontal component. Since Maxwell we know that div(B) is
zero, consequently the transition region will introduce inhomogeneities.

Making long precession coils is not necessarily optimum because that
increases the distance between the source (polariser exit) and the sample as well as
the sample-detector distance. The counting rate will decrease with R-2*R-2.

Special attention has to be payed that at least the winding is as regular as
possible to be able to calculate the necessary corrections. This is not always an
evident task as for example on IN11, the coils consist of two layers of water cooled
hollow conductor, with a total number of turns 400 and max current of 600 Amps.

“Fresnel coils”
How to correct the unavoidable inhomogeneities due to the finite size beam? Let us
consider the field integral difference between the trajectory on the symmetry axis
and one parallel at a distance r through the solenoid. In leading order this gives:
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Figure 3: ϖ/2 and ϖ “Mezei” flippers simplified scheme

π/2 Flipper
180° Precession around an axis at 45°

π Flipper
180° Precession around a vertical axis



 P. Falus Fresnel coils
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B2 V2 = P m
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The measured quantity is: S(q,t)/S(q,0)  where: 

  

€ 

B1dℓ =
π / 2

π

∫ B2dℓ
π

π / 2

∫

Echo condition: 100,000 
turns >10-6  precision



 P. Falus IN15 Under the hood

Gain=1/t=IP2R2  (@500ns) Major IN15 upgrades

Polarizer           I x11

Power supply     R2 x2

Al Fresnel          I x2

Repolarizer   IP2 x1.7

Precession coils I x10
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B. Farago IN15 Upgrade

2016 Oak Ridge 7

Std dev 269 Gauss cm
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2016 Oak Ridge 8

Std dev 
569 Gauss cm
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4 x higher field integral 
== 

1/1.6 x shorter wavelength 
== 

10 x higher intensity!
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IN15 upgrade 
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B. Farago IN15 Upgrade

2015 ECNS Zaragoza 17
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2015 ECNS Zaragoza 18
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2016 Oak Ridge 12
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Sample changer ?



Small echo

Using the same removable flippers shortest to 
longest  times scale  extended from 1:1000 to 

1:10000 
Very compact coils no need to dismount them 
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