Initial Commissioning Tasks for the LTU/FEL Run (2008-2009)
Oct. 20, 2008
The First Four Weeks (Nov. 3 - 28, 2008)
Main Goal:
Re-establish bright beam to 52-SL2 at 30 Hz & 0.25 nC

1. All injector, linac, and BSY pre-beam checkout done and all magnets standardized to startup configs (per R. Iverson)
2. No unnecessary new controls software released yet

3. RF processing of gun and injector RF (gun separated from L0a/b with VV01)
a. See Axel Brachmann’s procedure (6.0 MV max. gun voltage)
b. Note TCAV0 (20-5) was vented and 21-1 klystron was replaced
4. Re-establish UV drive laser on VCC and cathode with 1.2-mm iris and ~20 µJ
a. Run through laser checklist

b. Re-GOLD (if necessary) and switch ON the laser pointing feedback loops

5. Take beam to 6-MeV spectrometer (1-10 Hz)
a. Image cathode on YAG01 and verify cathode position (no “spider”)

b. Measure QE
c. Align laser using solenoid-scan GUI (with Aug. ’08 offsets)

d. Steer beam flat in x and y using minimal corrector tweaks

e. Calibrate gun RF amplitude on YAGG1 (6-MeV spectrometer)

f. Re-GOLD (if necessary) and switch ON the following feedback loops:

i. Laser loop

ii. Laser Power Set

iii. Bunch charge

6. Take beam to 135-MeV spectrometer (1-10 Hz, see procedure)
a. New laser-heater chicane OFF, LH-undulator not installed, and no IR laser

b. Phase and calibrate L0a amplitude on YAGS2 (135-MeV spectrometer)

c. Phase and calibrate L0b amplitude on YAGS2 (135-MeV spectrometer)

d. Check YAGS2 for “on-crest” operation (no linear chirp)

e. If time allows, measure OTR2 Twiss & emittance and run β-matching, and correct any induced steering

f. If time allows, measure bunch length on OTR2 with TCAV0

g. Re-GOLD (if necessary) and switch ON injector feedback loops:

i. Gun launch

ii. Injector launch

7. Take beam to TD11 stopper with BC1 ON at R56 = 45.5 mm, BC1 offset = 247.6 mm, and energy = 250 MeV (1-10 Hz)
a. Adjust L1S voltage roughly to get beam through BC1 (L1X OFF)

b. Steer beam reasonably flat in x and y using minimal corrector tweaks

c. Calibrate L1S amplitude at crest phase using the BC1 BPM (L1X OFF)

d. Re-GOLD and switch ON BC1 energy feedback (with DL1 energy, but no BC1 bunch length yet)

e. Phase L1S OFF crest by 21 degrees (see OP GUI)
f. Calibrate L1X amplitude at decal-crest phase using the BC1 BPM (scan L1X voltage and correlate with L1S voltage feedback response needed to hold BC1 BPM constant in x)

g. Re-GOLD (with BPMS LI21 201 x = +0.1 mm) and switch ON X-cavity launch feedback loop

h. Phase L1X OFF crest by 160 degrees (see OP GUI)

i. Check BL11 mirror is inserted

j. If ready, re-GOLD (if necessary) and switch ON BC1-bunch-length feedback loop (+ DL1-energy + BC1-energy)

8. Checkout injector BPM timing, attenuation, and reasonable response to a few oscillations (any BPMs now backwards or not responding in x, y, or TMIT?)
9. Take beam to 52-SL2 stopper at 13.64 GeV with BC2 ON at R56 = 24.7 mm, BC2 offset = 363.0 mm, and BC2 energy = 4.3 GeV (1-10 Hz)
a. Standardize LI21 quadrupole and corrector magnets

b. Add or remove klystrons to get beam through BC2

c. Steer beam flat (or to config) in x and y using minimal corrector tweaks

d. Phase all RF stations (21-3 to 30-8, with all SBST PDES = 0)

e. Set L2 RF phase to 36 deg using phase-scan GUI

f. Check BL21 mirror is inserted

g. Re-GOLD (if necessary) and switch ON linac/energy feedback loops:

i. L2 launch

ii. LI26 SCP loop

iii. DL1-energy, BC1-energy, BC1-bunch-length, BC2-energy, and BC2-bunch-length

iv. FB31 energy loop

10. Measure and correct emittance at OTR2, WS12, and WS28

