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Insertable Beam Dumps in the Linac and LTU 
 

In order to facilitate electron beam tune-up without worrying about the ensuing poor beam quality 
downstream of the tune-up location, two  insertable tune-up dumps are to be located along the 
LCLS accelerator.  The first is named “TD11” and is located about 6 meters downbeam of the exit 
of the BC1 chicane, after OTR and wire-scanner diagnostics.  The second is named “TDUND” and 
is located about 2.5 meters upbeam of the start of the FEL undulator.  Each stopper can be inserted 
into the electron beam path remotely by, for example, pneumatic actuator, with the stopper 
absorbing the full beam power.  The “TDUND” stopper will be interlocked to the Machine 
Protection System (MPS) [1] and will rate-limit the machine to 10 Hz when either stopper is inserted 
(based on a limit switch).  The “TDUND” stopper will have a phosphorescent screen fixed to its 
face, with digital camera imaging for qualitative beam profile monitoring. 
 
Another “tune-up dump” also exists in the form of a kicker magnet and in-line dump (the Single 
Beam Dumper or SBD) located in the LTU beamline and described in reference [2].  This is not an 
insertable dump and is not addressed here (see Ref. [2] for details). 
 
The Post-BC1 Tune-Up Dump: TD11 

The TD11 stopper is remotely insertable, has IN and OUT limit switches, and is capable of 
absorbing the full beam power at 120 Hz at this 250-MeV location (30 W).  This may imply water 
cooling and flow-switch monitoring as required by the engineering design.  The MPS will stop the 
beam rate whenever the stopper is in an indeterminate position (i.e., not IN and not OUT).  When 
IN, there will be no MPS-instigated rate limit for TD11.  The parameters are listed in Table 1.  (An 
existing example device is the “TD23” insertable stopper at the beginning of the SLC Final Focus, 
which is capable of absorbing up to 8 kW). 
 

Table 1.  TD11 stopper parameters. 

Parameter Value Unit 

Beamline location (in linac coordinates) 2058.5756  m 
Nominal electron energy 250 MeV 
Nominal beam horizontal size (rms) 0.14 mm 
Nominal beam vertical size (rms) 0.14 mm 
Bunch charge range 0.2 to 1 nC 
Maximum beam rate 120 Hz 
Max. average beam power 30 W 
Max. reasonable insertion/extraction time 5 sec 
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The Pre-Undulator Tune-Up Dump: TDUND 

The TDUND stopper is remotely insertable, has IN and OUT limit switches, and is capable of 
absorbing the full beam power at 10 Hz at this 4.3 to 14-GeV location (43 to 140 W).  This may 
imply water cooling and flow-switch monitoring as required by the engineering design.  The MPS 
will stop the beam rate whenever the stopper is in an indeterminate position (i.e., not IN and not 
OUT).  When IN, the MPS will rate limit the beam to 10 Hz.  This dump has a phosphorescent 
screen fixed to its face, with digital camera imaging for qualitative beam profile monitoring at any 
beam rate up to 10 Hz.  The parameters, including screen and camera, are listed in Table 3.  (An 
existing example device is the “ST4” insertable stopper at the end of the SLC Final Focus, which has 
a screen and is capable of absorbing up to 8 kW). 
 

Table 3.  TDUND stopper parameters. 

Parameter Value Unit 

Beamline location (in ‘LCLS’ coordinates)* 512.9874    m 
Nominal electron energy 4.3 to 14 GeV 
Nominal beam horizontal size range (rms) 0.04 to 0.08 mm 
Nominal beam vertical size range (rms) 0.03 to 0.06 mm 
Bunch charge range 0.2 to 1 nC 
Maximum beam rate via MPS interlock 10 Hz 
Max. average beam power 140 W 
Field of view for screen (x and y) ±3 mm 
Screen resolution (not critical) 0.02 mm 
Max. reasonable insertion/extraction time 5 sec 

* ‘LCLS’ coordinates are defined in the LTU with z = 0 at station-100. 
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