Real Time Control/Monitoring & Data acquisition system for nuclear polarization with
implanted radioactive ions experiments.
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With the availability of the world’s most intense source of low-energy radioactive
ion beams at the Triumf ISAC facility, the experimenters require state-of-the-art
techniques for beam control, polarization monitoring as well as fast data collection.

One of these novel types of experiment focuses on the time evolution of spin
polarization, following the implantation of spin polarized isofopes in a sample. To
respond to these new challenges, specific hardware has been designed and
assemblied, which addresses electrical constraints as well as maintaining a highly
flexible experimental control. Real-time control and monitoring of these parameters
is essential.

In order to use the ISAC facility to its full potential, experimental designs such as ion
implantation depth variation require a high voltage plafform (-60KV to +29KV) on
which the sample is piaced. This setup forces electrical isolation for ali connections
1o the platiform.
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The overall software package coordinating the experimental runs is handled by

MIDAS, which provides an casily tailored integrated system to the user for

controllle paaraeters of the experiment, and with the data acquisition
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The data collection is handled by two “Multichannel scalers” (MCS) which

solloct the “front” & “back” PM rates. These counts are aceumulated and

histogrammed dircotly in the front-end processor and transferred to the back-
R end computer after cach cycle.

s I
ey 111 TL LT P

DAQ Front-end
Tt 05%)

Basic run timing: 4 run s a collestion of cycles

Dagpomeres ty MIDAS L,
E L . 'MIDAS experiment "humr1” | TSMAY LTSI D ,i\'c | e, | s | g, | | ]
Cyele Type 1 [ Stop | Pause | 008 | CNAF | Mosssges | ELog | s | _Programs | Hstoy | Co QQ—ILQ—WJH
PR]::;H‘“ BNVRHo | Cortnue | Rea| Teat] Kil] Al Herdore/
olarizafion 1 " . . o
- = — Run_info Hordware Mdare Midbmmr PPGi1a PPGIb (/11 1 PRGin fr el [Ty
Corle Type 2 [1 Run#50064 |NRGHRRRMIN [AIRE0N Resturi No Du dir: home/br [l st e o
o [ Stk Tue May 22 17:28:49 2001 Ranning fime: 0h28m3! b e s
clanzaten + i af i tif 04 vents vent rate[/s at rate[kB/s] Hesehe 2
Equipment FE Node Evems Bvent ]| Dua ek Sdes e
Each cycle is sticed into N bins (MCS dwell time) [FIEQ_seq 0 (1] L] 00w
For eacheycle, external parameters are adjusted depending on the type (Cycle_scolers |EIENMRGmHW 1119 08 03 s i B0 16T 500 Tegi of R
of experiment, 1119 038 03 2 ‘e e g
Type 1: The RF excitation is kept constant within a cycle and/or the beam [] 0 [X] 5 T — pload PO FSC cnigmtion
palarization is fipped every cycle. 230 20 0 e - ot o e vt Avinies
Type 2 The RF exritation is ramped up with or without change of the bearn 0 00 T e T et el
polarization 1 00 0.0 Navo. commmengronmpag [ wede bl ACQ
1 00 [T £l (PEGIS b/ mble o b ek Endof R
= = e
Cycle _ Adive | Events MBuwten | G gt iy
Bfoan [ 211 o901 Disbie ey Conol
Folwiaton Lt 4tdtdtdtdtititd indag0l started prted LB ISR
Speaker [isdag0 1] ‘Epics [isdag01] bumeRC [i5daql ey mercoen (B 1000.0x3E8)
Suphisticated configurations can e performed within a cycle where Toageelndacol] dore idaag] ek doq0 NS e e > m
RF excitation and beam polarization can be varied. T ODREI [isdag0l] T 1_BNMR [bemrhviv] CrI T — o
[T r—

it i i st




