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Lay-out of n2EDM setup at PSI
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Advantages of a sandwich-’He-magnetometer

1) average field
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2) vertical gradients
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(1) Magnetometercell

(2) Valve




Lay-out of *He magnetometer for n2EDM setup

Detection by laserpumped

Sandwich-type arrangement of CS-magnetometers
3He magnetometer vessels |

external polarized *He
supply
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1. Proof of
Principle

( PSI, November 2009)



~+ 50-300 mbar

-y

T

- P :
E ;—::hé;! ar. ~ "-transfer (adiabatic )

» Helmholtz-coils: PTB—>PSI

: ‘ - - . .
x ~:;V ) .. }_ : > ‘
SN '.”
UNL - ) 1o

1-8 mbar/

W - A




Results : SNR
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Problems

with PI/2,
Polarization
and Cs-Noise.
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Results : T2

T2 time dependence on pressure
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2.°He/Cs
Testfacility

( Mainz, 2010-2011)



4 Layer Mumetall-Shield
(from PSI)

Lamp-pumped

Cs-Magnetometer
(lent from A. Weis, Fribourg,

Former bought from Alexandrov group) ’.
S







Noise spectrum

Cs frequency PSD Span trurn)
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5 Layers of Metglas

+ Degaussing
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Degaussing Machine: Theory



5 Layers of Metglas
+ Degaussing
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Degaussing Machine: Reality



Noise spectrum

Cs frequency PSD Spannung (Power Spectrum) [K
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Inner setup:




Geometri of Cs- and *He-cell:
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Results , June 2011: FFT

SNR:
~30

with one
lamp-pumped
Cs-Magnetometet,
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Results, June 2011: T2

y = A1%exp(-x/t1) +y0

y0 0.00003 +0
Al 0.0005 +6.9877E-6
t1 3610899.39441 +71122.53465
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Measurement with Fribourg
( November 2011)




Measurement with Fribourg
( November 2011)

With filter compensation
‘ : ‘

Crosstalk

Single Mode : SNR ~ 60:1




Measurement with Fribourg
( November 2011)

Frequency (Hz)

Gradiometer Mode : SNR ~ 300:1, 80 pT(@ 2 sec



3. Ultracompact

Polarizer Unit

( Mainz, 2009-2011)



R e e e Detection by SQUID or laser-
Sandwich-type arrangement of pumped Cs-magnetometers

external polarized *He
supply

*He magnetometer vessels

UCN spectrometer (double chamber)




dichrotic mirrors

OPTICS o

OPN
(Connection to

Getter and 2He

/ reservoir not shown)
Optical
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COMPRESSOR

( non magnetic)

Helium unit

Valveblock
Pressed air unit

Connection to optical
pumping cells

Storage cell
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Free volumen of
compressor ~ 3 liter.













How the

system works ?
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3SHe filled in from a reservoir
into pumpings cells ~ Imbar

Polarisation of *He starts.
-> up to ~50-60%
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Polarisation of new refilled gas
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Ve . After 11 Cyles (~8 min)
Storage Cell ~ 16 mbar 1

Enough to fill 1 mbar in two
magnetometer cells with
16 1 volumen.

mL-EI. ‘
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H— Filling of gas into
Magnetometer-cell

-> Measurement can start

~ 1 mbar, T2~30 min , 2-3 Ramsey Cyl
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Preparing of new gas
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Preparing of new gas
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After ~8 min and 11 cyles
storage-cell is filled again.

Waiting for end of
measurement.
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Old gas is pumped out of
magnetometer cell by drag
pump into getter between
reservoir an pumping cell.
Gas will be cleaned and
recyled.

-> nearly closed system
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New gas is filled in.

-> New measurement starts
-> New cycles of preparing
gas 1s starting



Status:

“He polarizer operational

- No polarization loss
during compression

- 7 min for 16 mbar-LL




Polarization-Curve:

Polarisation / [%]

Polarimeter

10- ~ 55% in 45 sec
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Periodical Cycles, Dezember 2011:
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3. Transfer of °He
into Testshield

( Mainz, January 2012)
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(1) Transfertube, (2) Valve, (3) small Magnetometercell
and (4) Cs-Magnetometer.



Results, January 2012 :
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Results, January 2012 :
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Results, January 2012 :
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SNR: 780:1
@ 30 mbar
0,01
50 Hz

- N SNRl: 26:1
1E-4 @ 1 mbar
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Amplitude / [V]




Transfer-I.osses :

Magnetization b
seen by Cs
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Thanks for your attention



