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LAYOUT of the presentation

1. Overall setup of pulsed beam at BARC
2. RF section
3. Recent results- Silicon and NBR (Nitrile Butadiene Rubber)
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PULSING OF SLOW POSITRONS FOR VARIABLE-ENERGY POSITRON
LIFETIME SPECTROSCOPY
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SOURCE and MODERATOR
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Sample prebuncher

] Source +
chopper H ExB filter 1oderator
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Plates for
electric field
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Sample prebuncher

] Source +
chopper H ExBfilter  jgmm oderator
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Chopper, prebuncher and Buncher
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Chopper — circuit for sine wave pulsing
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CHOPPER SPECTRUM
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Setting for simulations- ; o
——— Simulated Spectrum

1. KE = 294 eV

2. delta_KE = 20 eV g
3. RF-chopper = 50 Vpp , 6.25W -
4. Chopping efficiency = 20%
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Prebuncher
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4 B SIDE VIEW

Alumina Spacer

v’ Length of inner tube is the distance that

particles travels in half time period
v’ Driven by 37.5 MHz sine wave
v'Capacitive coupling

L=v*T/2
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Prebuncher Spectrum
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4. RF- prebuncher = 45 Vpp , 5W

©

Chopper +prebuncher |

simulated spectrum

Accidental
Background

PPC12.5 Saurabh Mukherjee = mukherjees@barc.gov.in

Time (ns)

30



Sample prebuncher

] Source +
chopper H ExB filter 1oderator
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BUNCHER ASSEMBLY INSIDE THE VACUUM CHAMBER

241 1 Introduction
- DESIGN CONSIDERATIONS-
r el 5 o Resonant frequency of 150 MHz is used.
| 1 High frequency is required to produce narrow
Figure 1.16 Coaxial resonator. pUISeS.

accomplished in practice with a coaxial line that has a gap at one end between

the center conductor and the conducting end wall. An electric field suitable for @) Since }\, iS = C/ f, too Small a frequency W]ll

acceleration may exist between the inner conductor and either the end wall or . . . .
the cylindrical wall. Thus, beam holes can be introduced near the gap, allowing result in blg structure which are difficult to

either a radial or an axial trajectory. Resonant modes correspond approximately 1 1 1
to the length A equal to an odd multiple of a quarter wavelength, the lowest _fabrlcate' Conventlonally’. for p081tr0ns and -
mode being a quarter-wave resonator. Design formulas for the quarter-wave 10n beams 100—200 MHz 1s Chosen, 4@?.-3:#:@@
. 2
* RF Linear Accelerators, Thomas P. Wangler { X \
A 1931
) .+¢Q

g
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CST simulation of the buncher cavity

Main coupling loop
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CST simulation - Design of the coupling loop- S parameters

Main coupling loop
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Characterization of Buncher Cavity-1

811 Smith Chart
Impedance =54 Ohm , 486 pF
Matching at 150 MHZ
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* S.Shrotiya, Journal of Instrumentation, 2021
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Characterization ot Buncher Cavity-2- S11
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SIMULATION OF ELECTRIC FIELD IN A 150 MHz CAVITY- field at the GAP
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BLOCK DIAGRAM FOR THE RF CIRCUTIT
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Comparison of Lifetime spectra of Silicon and
NBR

¥ | RESFIT analysis of Silicon data-
] - GAUSSIAN (ns) — 0.35 (50%) & 0.45 (50%, shifted)
] il — Silicon Lifetime (ns) - 0.202 (54%), 0.545 (45% ), 2.84 (2.3%)
n ——NBR
i\ .- . |
w | —_
= | \ Silicon — 12 kV Bias [ gesir analysis of NBR data-
3 | NBR — 10 kV Bias GAUSSIAN (ns) — 0.45 (50%), 0.55 (50%, shifted)
) Lifetime (ns) - 0.551 (71%), 2.4 (29%)
©
@ Peak : Background = ~30
©
=
o 0.1 - Bulk PALS analysis of NBR-
c LT (ns)= 0.139 (13%), 0.385 (61.4%), 2.13 (25.8%)

Time(ns)
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