Pre-injector Upgrade Updates
(15 Sep — 29 Sep 2010)

C.Y. Tan
29 Sep 2010
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Device Status Comments
Source Installed with HINS cone. New cone being manufactured. Turbo died 29

Sep 2010

Upgraded with new transformer
Pulser allows pulser to go to 38 kV As of 10 Sept 2010



Damage to source from sparking

Anode cover plate Extractor cone




LEBT Status
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Device Status Comments

Power for solenoids First pass at specs Specs given to George Krafczyk

Correctors Bdl=186.5 gauss inches Specs being looked at before vendor bidding.
Einzel Lens Beam shot at it at >35kV. No sparking

Pulser for Einzel To be designed Build with thyratrons for test.

Solenoids PO done. Expect 1* solenoid end of year.

Toroid before sol 2 Cannot be inside tank



MEBT Status
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Device Status Comments
Design in progress. Includes dipole correctorin ~ S€xtupole problem solved ‘{Vith saddle
Quads quad. correctors. Length of quad is 70mm.
Buncher On order
Power for quads  Specs to follow Quads being redone.
Power for buncher Use present buncher supply in the line.

Connection to TankRemove large flange of Tank1



RFQ Status
* PA being assembled.

o Schempp (23/24 Sep 2010)
 Received PARMTEQM file

- Simulation numbers have changed because instead of
using Twiss params and 6D water bag model for MEBT
simulation, | will use PARMTEQM particle distribution
instead.

» Received final drawings of mountings.
* Plating will take the longest time.
* Things are on schedule.



Test Stand

« Room has been cleaned up.

 Beam line layout in progress

- Water — Bob Slazak
— Electrical — Jim Ranson

 Need to test LEBT before RFQ connection

* Wires, toroids at the end of the LEBT, same position
as the RFQ.

* Design diagnostic line



Comparing my sim to Schempp's
numbers

IptN umbers
x =15

BX =5.1 cm/rad
€y =0.021 picm rad

nnnnnnn lised

cm/rad

-0.0125

T mm mrad
(rms norm)

1170 788.7 deg/MeV o



FNAL, H-, 201.250MHz,i= 60.CmA
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Problems with Matching

 With PARMTEQM particle distribution, | can
transport the “actual” distribution to the end of
the DTL

 With same MEBT params

- Using Twiss parameters and 6D waterbag model, | get
80% transmission to the end of DTL 1 without tuning DTL
1

- Using PARMTEQM distribution, | can only get 36%
capture!

 Problem is that DTL 1 is overfocusing the beam.
See next slide.
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Instrumentation

 \What do we have on hand?
 The table for the instrumentation.



Safety

* \When can the beam line layout in test area be
done”?



Controls

e Mike Kucera will need to be involved.



RFQ reminders

e Schempp is vendor

« Make sure that the vanes are cleaned! See ISIS
email.

- Some cleaning details supplied by ISIS.

* Review and verify on site mechanical design and
construction (already in contract).



Solenoid Parameters
| Fammewr  Umc Vawe

Integral (Bz2 )dz 0.0154

—_—<—

Number of turns

Inductance mH 3.7 <+
| Gmdsm ] am | BOEGGREE
Voltage \Y 7.5 -
T
Water pressure drop MPa 0.5
I I
Water flow 1/min 2.5



Quad Params

Pole tip radius mm 20

Quadrupole integrated gradient T 1.77; 1.4; 0.76

Copper conductor dimensions mm 5.0 x 5.0, 63.0

Quadrupole number of coil turns 8

Quadrupole peak current at 1.77 T int. gradient A 650

Current pulse form 60 Hz half sine wave

R.M.S. current factor 0.0884

Current density
Quadrupole and Dipole DC resistances Q 0.7; 0.13

Quadrupole and Dipole Inductive voltages \% 20.3; 0.6

Number of water circuits 2

Water flow 1/min 3.0



Solenoid DC PS Requirements
‘Parameter  Requirement

Noise < 7.5uavHz @ 500A
Long term stability < 0.25A change in 6
months

Ripple requirement: Trace3D calculation < 1% envelope
mismatch
Noise: Assume gaussian white noise. Assume 3o for gaussian

PDF to give < 1% envelope mismatch.

* Must reach current setting < 1s



Quadrupole PS requirements
Parameter  Value
[ Stabilify for100is NN HE02%@B00ATIEY| 5 quad is the most

Ramp rate 15 Hz sensitive. 1% reduction in
_ quad is weaker and runs at
Fall time ~4 ms* 550A.

Stability +/- 0.2% @ S500A
change in 6 months

6.66ms

A
A4

*Rise and fall time should be
toous flatter— determined by the stability of the
current at flattop for 100 us.

Picture assumes %
sine wave at 60Hz.

8.3ms
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