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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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We have completed construction of an iron-free toroidal
B-coincidence spectrometer designed for high transmission and

luminosity and fairly high resolution. The instrument con-

sists of 2 one hundred gap Kofoed-Hansen "sliced-orange" type
spectrometers mounted co-axially in a common vacuum chamber
with provisions for introducing a third detector for <vy's, a's,
or electrons in the vicinity of the source. Externally
controlled baffles permit the selection of the angles of
acceptance of each spectrometer separately allowing angular
correlation experiments to be made between electrons in the

two spectrometers or between electrons in one spectrometer and

- Y, or a in the third counter.

SLIDE ONE - Slide number one shows a schematic cross section
Aof the spectrometer. '
(1) Point out vacuum chamber, 100 turn coils resulting
in 1/r azimuthal field, field free space (1 part in
105 of field inside at 3 cm from conductor). |
(2) Discuss trajectories, effect of cylindrical lens,
shape of image.

(3)-‘Point out detector baffle perpendicular to axié,

high angles of incidence, size of effectual aperture
versus angle.
(4) Point out --

o angle and antitroichiodal baffle
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SLIDE TWO -- Slide number two shows the line shape for various
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a ranges for a one mm diameter source.

| (1) 1 mm detector béffle - note - lower transmission for
60°-70° showing effect of high anglé trajectories on
effective D.B. Transmis;ion for this mode 9% showing
image larger than 1.5 mm due to cylindrical lens
effect.

‘(2) 5 mm detector baffle - note full transmission for
60°-70° -- flat top lines for lower a angles length
Qf Tlat increasing with lower a showing angular dis-

persion vs. a angle.

SLIDE THREE -- Slide number three shows measured transmission

versus resolutioﬁ for various size sources.

Note -- the drop-off of transmission as the detector
baffle is closed, and increase of resolution -- to'a limiting
value depehding on source size. |

Note -- all points for full angle except highest reéolution

case.

SLIDE FOUR -~ Table of results compared to Chalk River. Note

comparable luminosity -- but much highér transmission in

Argonne case gives increased performance for coincidence work.

SLIDE FIVE -- Viéw of sbectfometer
. Note -- (1)  water and current leads.
(2) detector.
(3) 'side detector.

(4) earth's field cancelling coils

field reduced to 2 x 10—% oe over trajectories
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SLIDE SIX -- View of coil, door open
* Note -- (1) Copber entrance curves.

(2) Coaxial leads.

SLIDE SEVEN -- View of source plane inside vacuum chamber.
Note -- (1) Source holder.
(2) Side counter.

(3) Baffles.
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TOROIDAL BETA-BETA SPECTROMETER.
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) PERFORMANCE OF TOROIDAL SPECTROMETER

SRR 'Seur'ce “ | Tra'nsm:is"sior:l, % ‘Lumjnoéi’cy‘ _Resolu"tion‘%
| Diameter | of 4m(Measured) | % x mm2 FWHM -}

C38in. |16 - | 110 088
Wain.. | 16 - | 510 056

o lsingle. | g |18 o M0 1o
el Toroid - |t Y8ine |- - 28 20 0.2

Aeolmme o 16 L 125 0.2
[* - Tmm o) o095 ) TS 0.0

© | In Tandem |

38in. | 12 | ss0 | 046

Two Toroids C1mm ot e 0.12

" CHALK RIVER IRON-FREE 71 v2 SPECTROMETER

0 x50 mm2 1 .| 1000 1.0

Single Beta o5 o m2| 03 ol 12 ol 01

Spectrometer -

0.2x 12 mm2| 007 | 01|00 |

Clmm |43 0l 34 ol oo |






