The Heavy lon Guide
Gas Handling System:
Calculations and Execution

Hayden Fowler
Friday, August 4, 2017

AIIM tvdba ittt




9)

ﬁ«so Texas A&M Cyclotron Instifute <50y
e e

I{ K500

(' UPGRADE ) |
b Cyclotron

ECR 1

Light lon
Guide |

Heavy lon
Guide

4
/

BIGSOL

K150
Cyclotron

lon Interactions
Line

NIMROD
8r Array

% MDM Specirometer



T-REX Upgrade Project

 Recommission K-150 Cyclotron
o High-intensity beams
o Secondary RIBs

» Reacceleration by K-500 cyclotron
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The Gas Catcher

* Designed at ANL
» Central piece of HIG
* Al Degrader first
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Pressure Effects

 Need to know pressure’s effect on:
o Ability of gas to stop ions
o Required thickness of Al degrader

« How? — Use SRIM simulations to:
o Find energy of ions that can be absorbed (E;)
o Calculate corresponding Al thickness (Ax)

o Simulate system to find energy and space distributions
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SRIM/TRIM Simulations

 Conditions:

o Temperature: ~300 K

o Number of ions: 500

o Length of gas catcher: 87 cm

o Pressures: 100-500

 |ons:

o °0Ca at:
o 10 MeV/u
o 12 MeV/u
o 14 MeV/u

o 9%8Ni at 10 MeV/u
o 24Sj at 14 MeV/u

Estimate energy
and Al thickness
using SRIM Tables

Add 1 pm to
Al thickness
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Results of Simulations

Bl 5°Ca, 10 MeV/u [] 5°Ca, 12 MeV/u [ 5°Ca, 14 MeV/u [l 68Ni, 10 MeV/u [O] 24Si, 14 MeV/u
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Results of Simulations

Bl 5°Ca, 10 MeV/u [] 5°Ca, 12 MeV/u [ 5°Ca, 14 MeV/u [l 68Ni, 10 MeV/u [O] 24Si, 14 MeV/u
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Gas Handling System

* Need to control pressure and gas flow

 How? — MKS Type 146C Control System

o Use MFC, control valve, and Baratron
Pressure Transducer with control system

o Program digital interface using LabVIEW

o Allow user control of pressure and flow rate
through interface




MKS Type 146C Control System
MKS Type 1479A MFC
M
M

KS Type 148J Control Valve
KS Baratron Type 626A
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Digital Interface

Set up
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» General idea of degrader thickness
o Angle rotation for precision

* Good starting point for in-beam

measurements

o Simulation results can be normalized to
experimental data later

 Digital interface ready for use
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