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Abstraet

An ad justable, 0.5 to 3 MeV monvener- y Eﬁ‘@;;;;i\\\ZZVH soure
———— & ~ a

geticr positron beam has been constructed at Moderator ~— ﬁ~\\\\
{

Brovkhaven, Currently a 2283 source with a

W(i0U) foil transmission moderator produces //,///’ l ! Source Grid
a 1.1 wa FWVHM beanm with an iutensity of Vehnelt ==

3x10° etfsec at a target lorated downstream

from the aeccelerator. The divergence of ///

the beam is less than 0.1° at 2.2 MeV ener— 50A Tube
gY. A SOA gun wlth 2 lens transport system

brings the beam to a fucus at the entrance

of an electrostatic 3 MeV Dynamitron accel-

evator., The post aceeleraclon beam trans-

porl systea couprises 3 foecusing solenolds,

4 sets of steerlug magnets and a YU° double

focusing bending magnet. The beun enetgy

spread at Lhe target 1s <1 keV FUIB deduced M.

[rom the bhean size. Below we descrlbe the .

positron extraction optics and accelera=- i >

tion, the construction of the beamline and i *E::zézor:
the beam diagnostic devices. The salient

hean patameters dre listed at the end of
this paper,
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POSLTRON EXTRACTION QPTLCS

The posltron beam ls penerated using a

70 mCt 2%Na source capsule (f{abrlcated by
NEN) In a transmission geomelry with a

6000 A thlek U(I0U) single erystal wmodera-
tor fotll as shown in figure t. The posi-
trons. are extrarted with a modified $SUA gun
followed by a (5 em long two lens element
transport system, which injects a 400 eV 4|
heam through the 4 mm entrance apetture of Aperture—~lzzéi:ky
the nain accelerator. \e have also —
iustalled a set of steering plates iato the

trausport system to guide the beam. The

aperture aud the transport lens system also Figure 1. The positron extraction optics,
serve as a passive filter reducing the con- which consists of a modified SOA gun

tribution of the unmoderated positron by a followed by a 65 cm long two lens
factor of 10%. This is the essential step - L

transport, system H
to obtaln a highly monoenergetic bean. MAS TER i
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Figure 2. The 3§ MoV pusitroa aeecelerator
ad the bean 1ine, punpged by eryopumps to a
base pressure of 5x107° tucr. Positrons
are forused by 3 solenoids and 4 sets of
stearers (lst set inside the accelecator
tauk is not showa for elarity).

The maia aceelovation is provided by the
acculerator dynode stack powered by a
tesonating RF-{ield in the accelerator
tank, whiecli is {illed with insulating Sbg
gas.  The vartieal aceelerator vessel as
well as the heam line are shown in fig. 2.

BEAMLINE AKD BEAM DIAGNUSTLCS

The 10 m louy beamline comprises 3 focusing
solenoids 4 sets of steeriug magnets aud a
double focuslug 90° bendlng maguet as shown
in figure 2. WUe have lnstalled actlive
collimatocrs at the focal poelats of the
bending magnet restricting the pass energy
of the bandiug magneb to *5 keV of the
nominal beam cuergy. The actlive
collimators can alsu be used fur beam
counting by steering the beam of[ the
centerline.

The beam is diagnosed at the target posi-
tion by visual inspection of a phospores—
cent screen coupled to chaunel electron
multiplier array (CEMA). We also counted
the positron beam with the CEMA and
ohserved a high detection efficiency of
ahbout 60% for 2.2 MeV positrons.

The beanm size of 1.1 mm FUHM 1s measured by
noving a target across the beam, The bean

enerry distelbution of <1 kaV FUIM can be
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Figure 3, The measured WPCe specltrum of a
2.2 MeV positroun beam striking the detec-
tor. Resolution of the detector is 3.5 keV
FWlM and the width of the spectrum wmeasured
by the lPCe detector is & keV FUHM., ADC
discriminator cutoff is at 2,6 MeVv. .

estimated from the beam slze and from the
fuformation that the beam spot moves by
23 mm if the beam energy is changed by

1 keV. .

The positron beam energy is measured by a 7
mm thick high purity germanium (HPCe)
detector, whicli has a FUHM of about 3.5 kev
for 2.2 teV positrons. The cnergy
calibration of the HPGe detector is
obtained by observing both the gamma and
conversion electron lines, produced by
20781, 56¢o aud 229Th sources. The
measured beam energy width is 4 kev FUtM,
consistent wich the intrinsic width of

<l keV of the positron beam. The
distribution is shown in figure 3. The
background on the high energy side is
produced by addition of 511 keV
annihilation guanta to the beanm energy.

The low energy background is mainly due ro
incomplete energy deposition in the 7 mm
thick detector and pusitrons scattering ofi
active slits, which are designed to limit
the count rate., We also found that the
neasured positron beam cnergy has to be
corrected by about 0.5 keV/day
corresponding to residual gas (mainly
water) condensates on the cooled HPGe
detector front from our vacuum system,
which has a base pressure of 1x107° torr.

The salient beam characteristics of the
present beam are listed in table 1 on the
next page.

Hork aimed to inrreasing the count rate s
currently In nrogress.
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Table 1. Beam chiractecistics of the 3 MeV positron beam at BNL

Saource total activity encapsulated...ceoscscscnassscscsnsescasarsncsss 70 mCi

Moderator efficiency (fast positron Ln, moderated positron Out)...e.. 5x10~"

Total Leansporl effLcfeury.eeerrecaancsrcsaasursocacassovcssnsaasarse @904

POSitron FLUX 4l LANE@Useseceasoarsoevsasssoaasessnsnsaseansastsnssas 3x10%et/ s

figh energy conlamination.seeearavsssssnsscsesscesaosrroeassoravssvranns <1y eT/s

Beam 5ize (diameLer)eeseessoseocosoossanssnscssansosaccasssssannnesaes ®lol mn FUM (2.2 MeV
Bein diver eiCeen e sseseassossasrosacsssnasssaaasrssssaasasosasssosses SUL1°

BEAM EUETEY s ssevssnvenrssrensansasasstssansssnsssosassercavarsnssnses S1 KeV FUlM 2.2 Mev
Accuracy of beant @UErgY MEASULEMENL . vorsevassacosassrsasasassssansaes 2100 €V

Usable energy range fUoMiisecesascerovosssscsscensssasssnsnarssanssass U3 HeV To 3.0 MeV
The coastructed pusitron beam will be initially used for a Btookhaven--CCNY—-ﬂale

collaboration for a sedavch of resvaant Bhabha scatteriog.
experinment.
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