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image the scraped beam. When the blades are closed, it 
can be used as a spectrum to measure the beam energy 
and energy spread. After energy slit, there is a special 
BPM. By splitting its signal, it outputs two signals, the 
bunch train location as a regular BPM and the pulse to 
pulse location as a fast BPM. The regular BPM can 
measure the beam energy with dipole. The fast BPM 
signal can monitor the pulse to pulse energy jitter and be 
used for beam loading compensation feed forward system 
in linac.  

Table I: Diagnostics in Linac to Dump Line 
Parameters  Specifications  Diagnostics TL 
Geometric 
emittance  

<155 nm-
rad@200MeV  

Flags  Dump1  

Energy  200 MeV  Dipole, 
BPM/Flags  

Dump2  

Pulse to pulse 
energy jitter  

<0.2%  BPM  Dump2  

Energy spread  <0.5%  Flag  Dump2  
Useful charge 
for SPM 

>0.5 nC/bunch  ICT, FC Dump1 
Dump2  

Useful charge 
for  LPM 

>15 nC/bunch 
train  

ICT, FC  Dump1 
Dump2  

Charge non-
uniformity  

<10%  FCT  Dump2  

Filling pattern  Bunch number 
and separation  

FCT  Dump2  

 

INJECTOR CONTROL SYSTEM 
NSLS II uses the EPICS [4] control system to monitor 

and control all accelerator hardware. The high level 
control system includes two parts, complex accelerator 
physics application for beam study and simply 
display/control for hardware. Mainly, we use cothread [5] 
to machine process variables (PVs) with Python script for 
complex accelerator physics applications and the CSS 
(BOY) [6] panel for simple tasks such as monitor, display 
and set of PVs. Besides that, MATLAB is also available 
for programming and EDM panel is used for Linac 
control system due to the commercial product. In the 
future, CSS will be the main tool for the operation panel. 
The file system is organized with Mercurial [7]. 

The NSLS II operation panel includes the user panel 
and the expert panel. It is to display the device status and 
parameters (set point and read back) and show the device 
performance history. The user panel shows only 
information that user needs, such as the magnet current 
setpoint and readback. The expert panel shows all the 
information that expert can fully control the device or 
diagnose devices, such as power supply operation mode 
and magnet temperature.  

A screenshot of Linac to Booster transfer line operation 
panel main page is shown in Figure 2. It shows the 
transport line status, subsystem link to operate the device, 
beam parameter and beam study link. 

 
Figure 2: Linac to Booster Transport line operation panel. 

 
Besides the devices status and control, we also develop 

the high level applications to realize the accelerator 
physics application tools. It is to translate the 
raw/processed data from PV to physics parameters, such 
as from beam size read in flag to beam emittance, beam 
energy measurement. The code was programmed with 
Python, initially tested and debugged in our virtual 
accelerator. Although we program the high level 
applications with Python, their GUIs are based on CSS so 
that the user has a consistent interface environment. Code 
runs either in continuous mode or button pressing call 
mode. The user can input parameters and monitor the 
progress in GUI as regular device PV set and monitor. 
This process is realized through soft IOCs.  

There are advantages of using soft IOCs. Firstly, users 
do not need to know how to run code. Second, users share 
the same information through PVs. Third, it avoids the 
code execution path dependence. CSS or user does not 
need to know where and what code is.  

But it also has disadvantages, including that the code 
depends on the soft IOC status and CSS has limited plot 
function feature.  

Currently, we developed applications for magnets 
cycling; ICT, FCT, FC and WCM current save function; 
BPM position and button voltage save function; flag 
multi-image save function; 3-flags for emittance 
measurement; Quads scan; Response matrix 
measurement; Trajectory correction; energy and energy 
spread measurement.  

A screenshot of beam energy and energy spread 
measurement with flag VF2 is shown in Figure 3. It runs 
in continuous mode, which means whenever the beam 
image updates, the beam energy and energy spread is 
updated correspondingly. It shows the beam image, 
horizontal beam profile, beam energy, beam energy 
spread, and the charge ratio in every 0.5% energy 
deviation.  

A screenshot of quads scan to measure the beam 
emittance is shown in Figure 4. It runs in user call mode. 
It needs user to input parameters first, then click run. The 
input parameters include select quads, flag, target type 
(YAG/OTR), set the quads scan steps, scan low and high 
current limit, beam energy and number of images for 
beam size average. The result includes beam twiss 

Proceedings of IPAC2012, New Orleans, Louisiana, USA MOPPR094

02 Synchrotron Light Sources and FELs

T12 Beam Injection/Extraction and Transport

ISBN 978-3-95450-115-1

1003 C
op

yr
ig

ht
c ○

20
12

by
IE

E
E

–
cc

C
re

at
iv

e
C

om
m

on
sA

tt
ri

bu
tio

n
3.

0
(C

C
B

Y
3.

0)
—

cc
C

re
at

iv
e

C
om

m
on

sA
tt

ri
bu

tio
n

3.
0

(C
C

B
Y

3.
0)



parameters and emittance. The plot shows beam size 
change along with quads scan current. The scan result is 
saved in certain folder. The code execute progress is 
shown in the monitor PV info. All the data are globally 
shared through PVs. It avoids multi users execute the 
same code at the same time.  

 
Figure 3: Screenshot of beam energy and energy spread 
measurement with flag VF2 in LTB transport line. 
 

 
Figure 4: Screenshot of beam emittance measurement 
with quads scan method in LTB transport line. 

 
The Machine Snapshot and Retrieve service (MASAR) 

is one importance function used during commissioning. It 
is developed by our controls group for 
save/compare/restore function. The user creates a list of 

PVs that are important for the system as a configure file 
and MASAR saves the configure. Based on the configure, 
MASAR can save current machine PVs’ value, compares 
the current machine with the saved data and sets the 
machine back with the saved data by the restore function. 

CONCLUSION 
The NSLS-II transport line installation and 

commissioning is underway. The LtB part I installation 
and commissioning is complete. The user operation panel 
and high level application interface are based the CSS. 
They are updated through the tool of mercurial. The high 
level applications are developed with Python (Matlab). 
With soft IOC, it realizes the information global share. 
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