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In CSNS, the proton charge

needs to be measured,

• to normalize neutron flux

by the physical analysis

software.

• option of termination

conditions and statistical

data of a neutron

experiment.

• The time of proton bunch

passing the beam monitor

is also can be an option as

the start of neutron flight

time.

Proton Beam Measurement

Measured at RTCT02 and RTCT03
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Architecture of Real-Time Proton Charge 

Monitor

3/25

TDC and ADC based 

on PXI



Page散裂中子源进展汇报 June 10, 2018

Accelerator

Timing

 T0 Fanout

 T0 Fanout

GPS

Rubidium Clock

WR Netork

Chopper

Electronics

PPS Fanout

PXI

GPPD

RM SANS WNS

Neutron

Measurement

WR

 Nodes

Neutron

Measurement

WR Nodes

Electronics

PXI

 Proton Beam 

Monitor

PXI
WR Nodes

. . . . . .

T0

T0

WR Link

T0

WR LinkWR Link

Accelerator

Target
Control
Room

Beam
Local

Trigger and Timing

4/25



Page散裂中子源进展汇报 June 10, 2018 5

Name Field Type Length 

Domain HW_Detect string 3 Bytes 

Domain unit8 1 Byte 

Event ID  Trigger Type and 

signal ID, hardware 

and Channel ID 

string 16 

Bytes 

 

Serial 

number 

Sequence No. unit32 4 Bytes 

Timestamp 

(Trigger 

time) 

seconds uint32 4 Bytes 

nanoseconds uint32 4 Bytes 

fractional_nanoseconds uint16 2 Bytes 

Epoch uint16 2 Bytes 

Flags Flags uint16 2 Bytes 

Data Field Data Field  66 

Bytes 

END End (0x00)                             uint16   2 

Bytes 

 

Field Type Length Typical 

Vaule 

Data Length uint16 2 Bytes 0x04 

Identifier unit8 1 Bytes 0xf7 

Proton bunch Seqence unit32 4 Bytes  

Data Length uint16 2 Bytes 0x08 

Identifier unit8 1 Bytes 0xf9 

Proton Trigger Time 

Second 

unit64 8 Bytes  

Data Length uint16 2 Bytes 0x04 

Identifier unit8 1 Bytes 0xf7 

Proton Trigger Time 

Nanosecond 

unit32 4 Bytes  

Data Length uint16 2 Bytes 0x04 

Identifier unit8 1 Bytes 0xf6 

Proton Charge 

ct01 

unit32 4 Bytes  

Data Length uint16 2 Bytes 0x04 

Identifier unit8 1 Bytes 0xf6 

Proton Charge 

ct02 

unit32 4 Bytes  

Data Length uint16 2 Bytes 0x04 

Identifier unit8 1 Bytes 0xf6 

Proton Charge 

ct03 

unit32 4 Bytes  

 

Realtime Package based on LXI Potocal

Fix Length to Simply the 

design of FPGA Program
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Data Check and Publish
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Runing in CSNS

• From 1 Nov， 2017 to Now, 9.524*107 proton bunches in CSNS

• About 17Mwhr on target

• The monitor system running good
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Thanks!


