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Precision mass measurement
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* Test of the Standard Model (§m/m ~ 1078/11)
CVC hypothesis, unitarity of CKM matrix.
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MPET precision

§ CPET to be Penning trap

- i, “‘\ .
p _glnserted here
‘W - 7?

breeder
RFQ cooler

and buncher

magnetron (-) reduced cyclotron (+)

drift tubes

magnetic
electron trap g
field

e e ) /

space
charge

— r
continuous beam — ﬁ
N U
009% |
cathode _ electron
“\/ extraction potential i 0 n c I o u d CO"ECtOf

v

\
\-26.6 V

z

Thursday, June 13, 2013




UNIVERSITY
&« 9 M ANITOBA

Scope of improved mass measurement
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®* Problem arises due to:
* Charge breeding > > |0 eV/q energy spread, increase in uncertainty.
* Residual gases > contaminants with similar g/m.

* CPET will solve these problems:

* Will reduce the energy spread * will use sympathetic cooling.

* Will be able to clean the contaminants *can apply different frequencies.
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®* Problem arises due to:
* Charge breeding > > |0 eV/q energy spread, increase in uncertainty.
* Residual gases > contaminants with similar g/m.

achieved through electron

* CPET will solve these problems:

or proton cooling
* Will reduce the energy spread * will use sympathetic cooling.

* Will be able to clean the contaminants *can apply different frequencies.
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HCl loose energy diving through
the electron clouds
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Magnetron ( ) Reduced Cyclotron ( )

* Electron’s self-cooling in magetic field helps using them perpetually
P = E?B?

* Being light-weight, takes away energy eff‘lciently
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HCl loose energy diving through
the electron clouds

accumulation of electrons

hot‘\ig&ly charged ions enter the trap:™;

o
electrons trapped

in “nested’ potentials

Thursday, June 13, 2013



. UNIVERSITY
R TRIUMF it
Proton cooling
* |In principle same as electron cooling.
* Advantages:
*There is no recombination problem as in case of electron
cooling.
* Loading from off-axis is easier.
*Disadvantage

*No significant self cooling because of heavy mass (~2000
times more than that of electron).
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CPET simulation
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Current status

e Offline set-up is almost
complete. lon source is ready
to be installed.

* Systematic tests with
electron source are in
progress.

* High transmission efficiency
was observed. May 2013

* Trapping effort is in progress.
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CPET control system
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LabView interface
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® |deal for primary tests like shot
through and on-axis injection
test.

® Very low current (sub pA
maximum).

® Difficult to condition.

® Inherent instability in current.

Never gave
electron

Current
]
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Tests with FET

-3
Rl

Thanks 'to David Lincoln (MSU) for the
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Solution: * Using thermionic filament with higher and stable current (~10uA).
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Electron plasma in a harmonic potential
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NeXxt steps

Electron trapping.

Electron cloud optimization and trapping
in nested traps.

lon injection and efficiency test.

lon trapping.

Simultaneous trapping of ion and electron.
Cooling ions with artificial energy spread.

Commissioning CPET.
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