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HELENA is an array of 3”’x 3” hexagonal BaF, detectors

27 of them can be inserted between the AGATA flanges and PRISMA first quadrupole

+ Time (< 1ns)
+ Low background, lifetime measurements

* Energy (Fast, Slow)
« High efficiency low resolution spectroscopy (FWHM = 12-17 % at 662 KeV)

* Multiplicity filter
+ Selection of reaction mechanism
* High Spin / Low Spin discrimination

+ Particle identification (alpha, neutron, gamma)

They are grouped in 5 clusters of respectively 8, 8, 4, 4, 3 single detectors.

The total solid angle covered by the HELENA array at 15 cm from the target will be
about 25% of the 41 and the total efficiency will be about 16% at 500 KeV.

Each of the 5§ HELENA'’s clusters will be mechanical held on the hexagonal frame with
regulating support allowing all necessary adjustments.

Details in Million & Coelli presentations at:
8th AGATA WEEK
University of Cologne, Germany - March 31st 2009
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mechanical solution for HELENA detectors
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HELENA Signal processing

- NIM standard module
- 16 channels
- Fast output = 2uS Time to peak

- Energy output =2uS Time to peak ¢ Details in Boiano C:

* RS485 dedicated software control

e JEEE NSS 2008 Dresden N30-46

- CFD resolution < 100pS
- CFD OR output
- Multiplicity Output

«  TNSISSN 001

16CH. BaF Signal

Processor
erul @

8-9499

File Modifica Visualizza Chiama Trasferimento 7

Insert a valid command?

BAF PRO 16 — INFN MILANO - Rew.1.2

Module 9
CH @ —> Fst_G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= 5 CFD_Wdt= 5 CFD ON.
CH 1 —> Fst_G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= 5 CFD_Wdt= 5 CFD ON.
CH 2 —> Fst_G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= 5 CFD_Wdt= 5 CFD OHN.
CH 3 —> Fst_G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= 5 CFD_Wdt= 5 CFD OHN.
CH 4 —> Fst_G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= o CFD_Wdt= % CFD ON.
CH S -> Fst_6G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= 5 CFD_Wdt= 5 CFD OH.
CH 6 —> Fst_6G=0 Fst_g=197 Slw G=2 Slw_g=197 CFD_Th= 5 CFD Wdt= 5 CFD OH.
CH 7 -> Fst_G=08 Fst_g=197 Slw_G=2 Slw =197 CFD_Th= 5 CFD_Wdt= 5 CFD ON.
CH 8 -> Fst_G=08 Fst_g=197 Slw_G=2 Slw g=197 CFD_Th= 5 CFD_Wdt= 5 CFD ON.
CH 9 -> Fst_G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= 5 CFD_Wdt= 5 CFD ON.
CH18 —> Fst_G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= 5 CFD_Wdt= 5 CFD ON.
CH11 —> Fst_G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= 5 CFD_Wdt= 5 CFD ON.
CH12 —> Fst_G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= 5 CFD_Wdt= 5 CFD OHN.
CH13 —> Fst_G=0 Fst_g=197 Slw_G=2 Slw_g=197 CFD_Th= 5 CFD_Wdt= 5 CFD OHN.
CH14 —> Fst _G=0 Fst_g=197 Slw G=2 Slw_g=197 CFD_Th= 5 CFD Wdt= 5 CFD ON.
CH15 -> Fst_G=8 Fst_g=197 Slw_G=2 Slw g=197 CFD_Th= 5 CFD_Wdt= 5 CFD ON.
Command Key
° CH=N CFth=T CFWdt= Slw_G=% Slw_g=s= Fst_G=F Fst_g=f CFDds=D
B * UPDATE=U1 HELP=H1 Mod=M eHport=K1
() weN M (%)
Ry | |
< | b
Connesso a1.19.27 [Rilev. aut  [96008-N-1 [SCORR [MAIUSC [NUM [Acquisisci [Eco stampante 4
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HELENA & TRACE VME Front-End Electronics

Trace E & AE channels = 120
Trace Timing channels = 120
HELENA Fast channels = 27
HELENA Slow channels = 27
HELENA Timing channels = 27
3BigLaBr; E,E, & T = 9

=~ 330

P -

SO =W

V785: 32 channels ADC
V878: 32 channels ADC 6 ADC’s
V775: 32 channels TDC
V879: 32 channels TDC 5 TDC’s

V812: 16 channels CFD
V560: 16 channels Scalers
V1495: 128 channels Scalers

* Struck board with optical
link with DSP & Memory

* Based on KMAX in a
Windows Environment
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Software organization

 SIS1100/3100 1 Gbit/s optical
pci-to-VME interface

Windows ax » Java Application
PC Frvironment * Graphical User Interface

* Local sorting & saving
* TCPIP data transfer to Narval actor

* Handles AGAVA trigger signals
* Front-end readout

* Multiple buffers

* Client/Server Architecture

* Direct Kmax interface to all
the VME boards:
Front end boards front-end setting & slow control
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& Kmax Version 7.2
File Edit \iew

Insert Arrange Control

Windows Help

Trace34_3tish :

‘\Write Events To: na file open

Read Events Fram: no file open

Test_Timer {ms}) Not_Full_Rate Acquired_FEvents Current_Rate Boards Data_Reachy
® External_trigger 30.0 | 30.4 | | se0521 | | 4185 | sors | | e ) Keep_Stab
") Remove_Pedestal Sort Buffer (Events) Sort Buff Number  Save Buffer (Words) Save Buff Number 0 FE_DR_CPU_
[ 2ar0 | | 6 | [ sooo | | 4 | o AL
) Display_Button 0 FE_Reset
Left Cursors Right Cursors Region Left Region Right
[ 40.0 | Jgq00 | | 11.0 | 4000 |
Show_.Job
’_Sow_Error_Infu | 1.0 | [ 2000 | | 2000 | | 1.0 |
| FE_Reset | savedist | | LoadHist | | sShowewemt | | clearan |
4 q“%iﬁomm dout_Mode | Single_word
Sorting Sorting_ON
AGAVA module has been declared as present.
; {$20000000) 'Intermediate' , CBLT address §$AA, Data_Ready OFF, EC=16777215 Sort_Fraction 10
(§20010000) 'Intermediate' , CBLT address §A&4, Data Ready OFF, EC=16777Z15 TCPIP Send Send OFF
($20020000) 'Intermediate' , CELT address §4d, Data Ready OFF, EC=18777Z15
{$20030000) 'Intermediate' , CBLT address $AA, Data_Ready OFF, EC=16777215 Buffers_Number |1
TDC_Z (§20040000) 'Intermediate' , CELT address $4d, Data FReady OFF, EC=1867772Z15 Alignment_Test | Test_ON
TDC_3 (§20050000) 'Intermediate' , CELT address $4d, Data FReady OFF, EC=18777Z15
TDC_4 ($20060000) 'Last ', CBLT address $A4, Data Ready OFF, EC=16777215 CBLT Delay 0
ADC_1: Type(V7585), Base_Address=$20000000, Firmware Release iz 5904
ADC_Z: Type(V879), Base_Address=$20010000, Firmware Felease is 5406 Validation 360527 100%
ADC_3: Type(VE79), Base_ Address=$Z002Z0000, Firmware Release iz 400 Reject 0 0%
TDC_l: Type(¥775), Base_Address=$20030000, Firmware Release is §904 T 0 0%
TDC_Z: Type(¥775), Base_Address=$20040000, Firmware Release is §904
TDC_3: Type(V775), Base_Address=$20050000, Firmvare Release iz $904 Sorted_Buffers 1404.0
TDC_4: Type(V873), Base Address=$20080000, Firmware Release iz §406 Saved_Buffers 0
ent_Buffers 1]
SGyatem will get data in Single Word Mode 5 Long ds 1]
Data Sorting is Enabled. System will sort one event every 10 events (10.0%).
Data sending to is not enabled.
Histograms will be sorted on 225 parameters
Muwher of used FE_boards is 7
DSP loaded with 7506 words. SHARC Started.
DSP is running: 5tatus = §0, Job = IDLE
Client default walue:
- TimeOut iz l0ms.
T, 1 £ 1 21 1 i 2 x
Full_Path File_Name Mumber of Buffers per file
dat L) -
4 ]

Check run-time warnings!
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& Kmax Version 7.2

File Edit View Insert Arrange Control Windows Help

Trace34_3.tish

'Witite Events To: no file open
‘ @*“@ “ E ‘ ‘ % H Read Events From: no file open

ADC Setting

— —
T .

Reset Event Counter Read Event Counter Empty Buffer Read Event
Read Data

Enable
Disable
(¥785): Fast_(lear register has been set to Z24 (14000 ns)
(¥785): ADC event counter has been reset Software COM

[(W785): ADC Buffer is Empty

(¥E79): Fast_(lear register has been set to 224 (7000 ns)
(¥E79): ADC_Feset Time register has been set to Z0 (625 ns)
(¥E79): ADC_Felease Busy register has been set to Z3 (718 ns)
[(W879): ADC ewvent counter has bheen reset

(¥879): ADC Buffer is Empty

(V879): Fast_Clear register has been set to Z2Z4 (7000 ns)
(¥E79): ADC_Feset Time register has been set to 37 (1156 na)
(¥E79): ADC_Felease Busy register has been set to Z5 (875 ns)
(W879): ADC event counter has been reset

[(W879): ADC Buffer is Empty

[(W785): Buffer is Empty
(W¥785): event counter has been reset

[(Wa79): Buffer is Empty
ADC 2 (WE79): event counter has been reset

Opcode List OK.
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& Kmax Version 7.2
File Edit \iew

Insert Arrange Control

Windows Help

Trace34_3tish :

‘\Write Events To: na file open

Read Events Fram: no file open

Test_Timer {ms}) Not_Full_Rate Acquired_FEvents Current_Rate Boards Data_Reachy
® External_trigger 30.0 | 30.4 | | se0521 | | 4185 | sors | | e ) Keep_Stab
") Remove_Pedestal Sort Buffer (Events) Sort Buff Number  Save Buffer (Words) Save Buff Number 0 FE_DR_CPU_
[ 2ar0 | | 6 | [ sooo | | 4 | o AL
) Display_Button 0 FE_Reset
Left Cursors Right Cursors Region Left Region Right
[ 40.0 | Jgq00 | | 11.0 | 4000 |
Show_.Job
’_Sow_Error_Infu | 1.0 | [ 2000 | | 2000 | | 1.0 |
| FE_Reset | savedist | | LoadHist | | sShowewemt | | clearan |
4 q“%iﬁomm dout_Mode | Single_word
Sorting Sorting_ON
AGAVA module has been declared as present.
; {$20000000) 'Intermediate' , CBLT address §$AA, Data_Ready OFF, EC=16777215 Sort_Fraction 10
(§20010000) 'Intermediate' , CBLT address §A&4, Data Ready OFF, EC=16777Z15 TCPIP Send Send OFF
($20020000) 'Intermediate' , CELT address §4d, Data Ready OFF, EC=18777Z15
{$20030000) 'Intermediate' , CBLT address $AA, Data_Ready OFF, EC=16777215 Buffers_Number |1
TDC_Z (§20040000) 'Intermediate' , CELT address $4d, Data FReady OFF, EC=1867772Z15 Alignment_Test | Test_ON
TDC_3 (§20050000) 'Intermediate' , CELT address $4d, Data FReady OFF, EC=18777Z15
TDC_4 ($20060000) 'Last ', CBLT address $A4, Data Ready OFF, EC=16777215 CBLT Delay 0
ADC_1: Type(V7585), Base_Address=$20000000, Firmware Release iz 5904
ADC_Z: Type(V879), Base_Address=$20010000, Firmware Felease is 5406 Validation 360527 100%
ADC_3: Type(VE79), Base_ Address=$Z002Z0000, Firmware Release iz 400 Reject 0 0%
TDC_l: Type(¥775), Base_Address=$20030000, Firmware Release is §904 T 0 0%
TDC_Z: Type(¥775), Base_Address=$20040000, Firmware Release is §904
TDC_3: Type(V775), Base_Address=$20050000, Firmvare Release iz $904 Sorted_Buffers 1404.0
TDC_4: Type(V873), Base Address=$20080000, Firmware Release iz §406 Saved_Buffers 0
ent_Buffers 1]
SGyatem will get data in Single Word Mode 5 Long ds 1]
Data Sorting is Enabled. System will sort one event every 10 events (10.0%).
Data sending to is not enabled.
Histograms will be sorted on 225 parameters
Muwher of used FE_boards is 7
DSP loaded with 7506 words. SHARC Started.
DSP is running: 5tatus = §0, Job = IDLE
Client default walue:
- TimeOut iz l0ms.
T, 1 £ 1 21 1 i 2 x
Full_Path File_Name Mumber of Buffers per file
dat L) -
4 ]

Check run-time warnings!
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Readout_Mode
Sorting
Sort_Fraction
TCPIP_Send
Buffers_Number
Alignment_Test
CBLT_Delay

Validation

Reject

Timeout
Sorted_Buffers
Saved Buffers
Sent_Buffers
Sent_Longwords

Single_word

Sorting_ON

10

Send _OFF

1

Test_ON

0

360527

100%

0%
0%
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« HELENA detector ready and can be available for any experiment that
will ask for it

« HELENA and TRACE Front-End electronics and acquisition system
has been used in June without AGATA

« AGAVA and TCPIP data sending already integrated in the system
(need to be fully tested)

» Good performance acquisition system
 can be used as a stand alone system
* online slow control
* local sorting or saving
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Thank you!
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