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•   Run 2 began with a short T1 HD target (not frozen-spin) on Oct 27th .

•   tuning NMR in the IBC with the Run 2 HD target  ➤ short T1 ➤ P(H) = 1.4 % in IBC

- H-NMR resonates at gH/2p = 42.576… MHz/T

- IBC in UITF  ó large bkg at frequency corresponding to running field of 1.1 T
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  - Outer portion of beam will pass outside Kel-F with minimal scattering and make 2 winged peaks 

at dump Viewer. 
  - check raster profile at V2 (ITVM905); adjust steering if necessary to equalize side peaks. 
  -  insert Apertures and test if aperture is centered on rastered spot. 
 

IV. Tune NMR response with short T1 HD, sweeping frequency at the fixed IBC field  – (ongoing without beam) 

At the 1.1 tesla and 70 mK base conditions of the IBC refrigerator, the H polarization will quickly reach 1.5% 
polarization. This is sufficient to optimize the signal/noise of the NMR circuit. This optimization will be carried 
out without beam.  
 - reset IBC Main and Transfer solenoids to their design currents (59 A / 1.1 tesla ; 20 A / 0.3 tesla) 

A. In the circuits used to calibrate the polarization of the frozen-spin targets, NMR has been carried out by 
sweeping the field at a fixed frequency. This will also be done at the UITF to transfer the calibration to 
the IBC. It can also be carried out before and after electron irradiations. Ideally, to be able to measure the 
potentially rapid onset of a depolarization effect it is desirable to be able to make frequent NMR 
measurements during irradiations. Since lowering the IBC field risks depolarization effects, the in-beam 
NMR will be run at as high a field as possible. 

A.1 - tests in the Production Dewar (PD) demonstrated field sweep NMR and frequency-sweep NMR at the   
  1.1 tesla IBC conditions. However, in the IBC the resonance scans have the response shown below: 
 

 

 
 

 

 
 

                                                     w  MW impedance  
             coil       1/2         3/2      5/2      

                                                     w  50W impedance  
             coil       1/2         3/2      5/2      

 
The LH plot shows the resonance scan at high impedance. After the coil resonance come a series of cable 
resonances - the 3/2 l sits at 37.8 MHz and so peaks at 0.9 tesla. The right panel shows the resonance 
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•   forced to switch plans and run NMR at 0.9 T

ó Change in running mode:  expose HD at 1.1 T;  periodically lower field to 0.9 T for NMR
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•   clear H-NMR signals at 0.893 T : (Xiangdong Wei, Tom O’Connell)

field- sweep frequency-sweep

at fixed frequency at fixed field

•   initial tests at 0.9 T  ➤ substantial screening of NMR by Moller electrons

ó would have made beam-on NMR at 1.1 T very difficult in any case
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•   re-established orbit at 9.7 MeV/c;  Ferrara HALO detector array; mounted on the IBC nose

ó beam centroid calculated from electron asymmetries
(Luca Barion – Ferrara, Annalisa D’Angelo – Roma II; Tsuneo Kagya)

ó the most effective diagnostic for beam centering
- rotates with the IBC for target loading
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•   Sombrero Raster: 18 – 39 KHz fundamental x 3 KHz AM (Bill Gunning)

ó Sufficiently uniform for HDice tests 
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•   HARP installed in front of IBC
- raster magnets separated in Z  ó V/H >1 at the HARP for a circular beam on target

•   Rogowski coil :  requires modulation on the beam  ó unclear if modulation is working
- still under study

• Beam-limiting apertures installed
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ó HARP scan with Sombrero raster
set to fill HD target
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Goals for next week:

•   Booster was tripping frequently over the weekend  ó RF group to investigate 

• Feedback loop to be added to laser power to stabilize current

•   verify energy deposition in target by measuring temperature rise at a series of currents

• study NMR screening effect

• set FSD detectors in prep for Run 3
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