1. ACCELERATOR

1.1  OPERATIONAL SUMMARY
S Chopra

Theaccelerator operation in thisyear had been smooth with few problems. Therewere
two scheduled and two unschedul ed tank opening maintenance. The detailsof thework performed
mai ntenance are mentioned in maintenance section. Charging chain#2 of Pelletron accel erator had
completed 1,00,000 hoursof operationin July 2007. The operational summary of the accel erator
isasfollowsfor period from 1% April 2007 to 31 March 2008.

Total No. of ChainHours = 7270 Hours
Totd Beam utilization = 4149 Hours
Machinebreakdown = 0298 Hours
Accderator Conditioning = 2996 Hours
Beam ChangeTime = 0011 Hours
Scheduled maintenance = 1515Hours
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Fig. 1. Terminal potential Vs. Hour graph

Total number of 519 shiftswere used for experiments during mentioned period. Out of
these 519 shifts, 108 shiftswere used for pulsed beam runsinclusive of LINAC runs. Themachine
uptimefor thisperiodis95.50% and the beam utilization is57.07%. Thevoltagedistribution graph
of Terminal Potential used for different experimentsduring above mentioned period isshownin
figure 1. Themaximum terminal voltage (TP) achieved during conditioningin thisyear was 14.6
MYV and maximum TPat which beam was delivered to user was 13.91 MV. In above mentioned
beam utilizationtime, 56 shiftswere utilized for INGA runsinHY RA experimenta line.



Chain hoursutilization, intheform of Pi-chart, isshown asbelow infigure 2. Most of the
idlechain hoursare user waiting period and remaining is breakdown period.
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Fig. 2. Chain hours Utilization

Thetotal duration of beam runfor mentioned periodis4149 hrs. Duration of beam delivered
timein percentagefor differentionsisshownintable 1 (below).

Beam Utilization (%age of total Beam Utilization (%age of total
delivered time) delivered time)

Li 2.96% =Cl 0.20%
°Be 0.82% “Ca 3.86%
°Be 1.15% ®Ti 0.48%
o 0.51% *Fe 2.38%
1B 1.27% %Ni 8.98%
2C 4.19% ®Br 0.10%
“N 1.56% 8 Sr 0.82%
%0 24.09% WAg 20.84%
BE 3.97% 120Gn 0.19%
BS 8.34% 27) 1.02%
S 2.93% AU 9.35%




Fi- chart infigure 3 showsthedistribution of delivered beam speciesduring beam runfrom
1 April 2007 to 31 March 2008.
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Fig. 3. Beam Utilization
12 MAINTENANCEAND DEVELOPMENTACTIVITIES

S Chopra, R Joshi, S Gargari, M Sota, S Ojha, K Devarani, V P Patel, R P Sharma,
JPrasad, R Kumar, M PSingh, N SPanwar, SMohan, Surg Kumar, Pranav Singh, P
Baruaand A Kothari

Inthisyear, therewere four tank openings during which maintenance of Pelletron and
associated components were performed. Out of these four tank openings, two tank openings
were scheduled while other two were unscheduled. Thefirst schedule maintenancewasfrom 1%
October 2007 to 24" October 2007 and the second one was from 1% January 2008 to 21%
January 2008. In these schedul ed mai ntenances, routine maintenanceslike checking of resistor
network insidetank, HV breakdown test of CSP gaps, foil stripper change etc. were carried out.
Terminal foil strippersloading wascarried out only in January 2008 tank opening. However, the
October 2007 maintenancewas schedul ed for the compl ete check up of accelerator for forthcoming
INGA runs. Few magjor mai ntenanceworkswere performed during these schedul ed maintenances,
whicharelisted below.

Major Maintenance Jobs During Scheduled Tank Openings:

Themaor maintenancejobscarried out arelisted below:



1 Charging system maintenance

All themounting boltsof both the charging systemswere checked thoroughly & tightened
and both the charging systemswere operated one by one & thoroughly checked. Therewasno
idler wheel dust fromidler wheels. The position and condition of all idler wheelsof both of the
charging sysemswas satisfactory. Some charging pulley dust wasseen at termind. Boththepulleys
wereproperly cleaned & oiled totake careof pulley dust problem. Somesticky idler dustswere
observed on both charging chainswhich werethoroughly cleaned. Both thecharging systemswere
kept ON for over night. The condition of both charging systemswas satisfactory.

2. Maintenance of Rotating parts inside accelerator tank

Maintenance of therotating partsof rotating shafts of the accel erator wasone of the mgjor
maintenanceworks. Total number of seventeen separator boxeswere opened and bearings of all
of these separator boxeswere changed. Out of these fourteen separator boxes, eight boxeswere
inlow energy sdeand ninewerein high energy side of machine. Rubber coupler of separator box
between unit #18 and 19 was al so replaced asit got cracked. The performance of both rotating
shaftswas satisfactory after their maintenance. All fivemotors (two chain motors, two rotating
shaft motorsand ablower motor) were also greased.

3. Unit repairing

Theresistor vaueacrossgap #13in unit #21 was measured as 600 Megaohmsinstead of 6
Gegaohms. Thisgap was electrically shorted in order to save corresponding post from further

damages.

4. Replacement of ion pumps at lower terminal area (IP T-2)

In one of the beam run, IPT-2 stopped working. Condition of this pump was checked
with megaohm meter. lon pump wasshowing short at 1 kV. Thisdamaged ion pump wasreplaced
by new ion pump. Performance of thisnew ion pump was satisfactory.

5. Annular Service Platform (ASP) maintenance

During October 2007 tank opening maintenance, one of theASPwhed got stuck inview
port and consequently asection of plate of ASPgot damaged. Thisresulted in the misalignment of
ASPwheel. The damaged portion of ASP plate was wel ded to the main frame of ASPand the
misalignment of whedl wasrectified. After thismaintenance work, ASPworked satisfactorily.

6. Replacement of equipotential rings screws

Res stance between hoop screw head and equipotential rings, for full accel erator column,
was measured. Hoop screws, which had very high resistance value, werereplaced infew units.



7. Gas stripper maintenance

Turbo pumps(TPT-1), related to gasstripper (GST-1) intermind area, werenot operating
at full speed. The problemwaslocated intheturbo pump controller. Base emitter junction of three
transistors (2N 6059), intransistor bank, was showing someleakageresistance. Dueto thisfault
alohm, 10Wanda0.5 ohm, 10 W resistor got heated up and damaged. All faulty transistors
and resistorswere changed. The controller was assembled back and connected insidetank. A
pedestal cooling fanwasput ON for proper cooling of gasstripper controller (TP controller). Gas
stripper was put ON for testing. TP controller worked satisfactorily. TPcurrent went aslow as1.1
A whichindicated that both the turbo pumpswere operating at full speed. Stripper gaswasalso
injected unto 90 micron of pressure. At thistimethevacuum of IPT-2was2.7 X 107 T. Thebase
vacuum of IPT-2 was 8 X 108T. Gas stripper was tested for ~5 minutes with stripper gas
pressure of 90 micron. System ran satisfactorily.

Maintenancejobsduring unscheduled tank openings

1) First unschedul ed tank opening maintenancetook place during May 2007. Thereasonfor
thismaintenancewasthefailure of Generating Volt Meter (GV M) motor. During abeam
run, therewastermina glitch. Terminal potential went downto 11.3MV from12.7 MV.
The beam was stopped at FC 02-1 and conditioning of terminal was started. Terminal
was not rising and then suddenly terminal dropped downto O MV (condition of spark).
The charging chainswere put ON, after seeing thefavorable conditionsinsidetank. The
GVM reading was showing 0.001 MV on DPM aswdll in control consoleeven at 5kV of
CPS. Proper investigation confirmsthe problemin GVM motor. Accelerator tank was
opened after gashandling. It wasfound that GV M motor was not operating dueto bad
bearings of motor. New GV M motor wasinstalled to solve the problem. Tank wasclosed
and transfer of Sk, gaswasdone. Terminal was charged up and GVM was showing the
proper voltageread.

2 Second unschedul ed tank opening maintenancetook placein July 2007. Problemingas
stripper and poor condition of thefoil stripperswerethe reasonsfor this maintenance.
Gasstripper problem wasidentified in the gasval ve controller. Thisproblem got solved
by replacing arelay. New foil stripperswereloaded intheterminal area.

M aintenance For ElectronicsRelated Problems

Fluctuation in coronaprobecurrent

During regular operation lotsof fluctuationsin coronaprobe current wereobserved. First
of al the condition of corona probewas assessed by disconnecting the corona probe from corona
probe controller (triode valve) and output of a0 to 20 kV power supply was connected to the
plate of thistriodevalve. Thisisdoneto simulate the coronaprobe by 0- 20kV power supply.
Terminal was jacked up to 10 MV and TRV 03-1 was set to 10.1 MV. At ~15 kV (output of



power supply), Termind Potentid Stabilizing (TPS) started working. Thisconfirmsthat thecondition
of coronaprobeisgood. Thetriode valve plate was disconnected from HV power supply and
connected back to corona probe. Now, total TPS system was thoroughly checked. Ripple of
~4.5V wasobservedin+15 Vdc supply. Mainfilter capacitor related to thissupply was changed.
Thisimproved theripple and theripple got reduced to few mv range. TPS system was checked
againfor TP=10MV. The TPwas quite stable and coronaprobe was stabl e.

Vacuum problemin vault (04) area

Performance of ion pumpinvault area (IP 04-1) was not up to the mark. It was showing
avacuumintheorder of 10°T instead of 108 T. The pump was showing short at 5kV. Therefore,
it wasreplaced with another recycled pump. Now thispump ispumping theareasatifactorily and
vacuum achieved by thispumpisinthe order of 10®T.

1.3 IONSOURCEACTIVITIES

S Chopra, R Joshi, S Gargari, M Sota, S Ojha, K Devarani, V P Patel, J Prasad,
R Kumar, M PSingh, N SPanwar, SMohan, Surgj Kumar and Pranav Singh

Theion source operation was satisfactory from April 2007 to March 2008 having one

breakdown. The sourcewas opened threetimesin thisduration. Two timesthe sourcewas opened
for routine maintenance and oncefor breakdown maintenance.

M aintenancewor k

Routinemaintenance

Routine mai ntenance work for ion sourcewas carried out twicein July 2007 and October
2007. Apart from regular cleaning of source, einzel lenswasa so replaced by aspareonein July
2007. Thisreplacement wasrequired aseinzel lenswasquitedirty and wasnot holding therequired
potentia . In October 2007, 5 gm. of cesum wasloaded in cesum reservoir dongwiththeregular
cleaning of source.

Breakdown maintenance

1. lonizer problem

In December 2007, ionizer wasnot operating at full power. Therefore, the source assembly
was opened and thisionizer assembly was replaced by anew one.



2. No cathode change

The cathode position of MC-SNICS cathode wheel could not be changed. The problem
wasfoundinindex controller of MC-SNICS. One of the NC contact of latch relay (K103) had
contact problem. Thisrelay wasreplaced to solvethe problem.

3. No remote readback of cathode position

The position readback of cathodein usewas not proper. Thislead to wrong information
about cathodein usewhichismideading especialy for AMSruns. Problemwasinvestigated and
found that apressure switch (L S2), which givesindexer in position information, got stuck and was
not operating properly. Thispressure switch waschanged and now proper cathode position readback
isavailableat control console.

4. Other Electronics related problems

Inoneof 0 beam run, filament power supply tripped. Problem wastraced to aninterlock
relay. Thisinterlock was provided for old SNICSion source and now with new MC-SNICSin
operation, thisinterlock isnot required. Therefore, thisinterlock relay wasbypassed. Fluctuation
in extractor power supply was also noticed due to punctured cable at the output of extractor
power supply. Thiscablewas changed for proper operation of einzel lens.

5. General Purpose Tube (GP tube) conditioning

Sparking was observed in General Purpose Tubes (GPtubes) dueto itsde conditioning
and was not holding voltage more than 220 kV. All five General purpose tubes were cleaned
thoroughly and then conditioned. During conditioning X-ray activity wasmonitored aswell as
electron current wasaso monitored in FC 01- 1. After proper conditioning, the General purpose
tube now has started holding upto 350 kV.

14 BEAM PULSING SYSTEM

R Joshi, SOjhaand A Sarkar

Operation

Therewere 109 shiftsof pulsed beam operation with Pelletron and beam was utilized by
the users. The beams which were bunched for these pul sed beam runswere!'B, 2C, 1N, 160,
BE 28G), 9Caand *Ni. Out of these 109 shifts, LINAC utilized 49 shifts. In these 49 shifts, 2 Si
beam was bunched for 104 hoursand used by LINAC group for testing. For theremaining time,
160 beam was bunched and itsenergy was boosted by LINAC by 20 MeV. Thisbeam wasthen
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ddiveredto usersfor experiment in GPSC-I1 experimental area. Multi harmonic buncher isused
for al the pulsed beam runs. 4 M Hz chopper in pre-accel eration section was used to diminate the
dark current astherepetition rate required by user was 250 ns. Traveling wave deflector (TWD)
was a so used, along with chopper and multi harmonic buncher, to get different repetition rates
other than 250 ns. For LINAC test run using 2 Si pul sed beam, high energy sweeper was used,
instead of pre accel eration chopper, to get rid of dark current. All components of the beam pulsing
systemworked satisfactorily for al experiments.

M aintenance

Therewasno breakdown maintenancein the entire beam pulsing system, athough routine
mai ntenance of chopper wascarried out.

1.5 DEVELOPMENTACTIVITIES

S Chopra, R Joshi, S Gargari, M Sota, S Ojha, K Devarani, V P Patel, R P Sharma,
JPrasad, R Kumar, M PSingh, N S Panwar, SMohan, Surgj Kumar, Pranav Singh
and Bishamber Kumar

1) Performance of newly installed chiller inside tank

A new chiller wasingtdled outsidetank, to regul ate accel erator tank temperature, in Year
2007. Thisnew chiller isin operation for around ayear and the old chiller, which wasinsdetank,
isinactivesincethen. Performanceof thisnew chiller isquite satisfactory. Itisregulating thetank
temperaturequitewell. Thetank temperatureisregulated to ~25 degree C during regular operation
of accelerator.

2) Installation of new 50 position stripper foil assembly

A new 50 position stripper foil assembly isplanned for theinstallationin vault area (after
andyzer magnet). Useof thisstripper foil assembly ismulti purpose. Thiscan beeffectively usedto
reduce ME/ Z2 by increasing the charge State after acceleration. Thiswill helpto switchthebeam
tothebeam linewhere ME / Z2islow. Example of such beam lineis+ 45 degree beam linewhere
ME/ Z? of switching magnet isonly 135. Another useisfor isobar separationin case of beryllium
AMS. If B and °Be can befully stripped, charge state achieved for 1°B will be 5* whereasfor
Beit will be4*. Thesecharge states can be separated out effectively.

Thefoil stripper assembly hasa ready been procured from NEC, USA. The controller for
it hasa so been devel oped and fabricated in house. Testing of foil stripper assembly dlong withits
controller isgtill to bedone. This50 positionfail stripper isbeing planned to beingtaled inthe next
tank opening maintenance.



3) Testing of charging chains

Thereisaprogram to replace resistors of column support posts and accel erating tube
resistance network of accelerator from 3 Gegaohmto 1 Gegaohm value. Thisreplacement work
will further improve the stability of accel erator and may also help to boost up the input beam
currentsto accelerator column. Cal culation showsthat to accommodate 1 Gegaohm of resistors,
total charging current from charging system should be at least 130 micro ampere. Asin [UAC
accelerator therearetwo charging chains, charging current from each charging chain should be 65
micro ampere. Both the charging systemswere checked separately to assestheir performance.
First of all theterminal was shorted to ground with the hel p of shorting rods. Testing of both the
charging system showsthat charging system#1 ismore efficient than charging system#2. At 2kV,
CPSaverage charging currentsfor both charging chainsisinthe order of 5 micro amperebut as
CPSincreasesthe average charging current of chain #1 isbetter than chain#2. At CPS of 32kV
averagecharging current of chain#1is73 micro ampere. Charging current of chain#2 saturatesto
average charging current of 33 micro ampere at CPS of 22kV and it did not increase at higher
CPS (whereas average charging current of chain #1is52 micro ampereat CPS of 22kV). This
clearly indicates that performance of charging system #2 has to be improved in order to
accommodateresistor network of 1 Gegaohm.

4) Phase correction for High Energy Sweeper (HES)

A circuit for the phase correction of HESisunder development. If HES phaseisproper,
thecurrent induced in both HES ditsshould bethe same and if phase got disturbed one of thedits
will have more current compared to another one. Current from the HES slitswill be sensed and
compared. Thedifference between thesetwo ditscurrent will givean error signa whichthenis
processed and used for phase correction of HES.

5) lon Source Test Bench (I1STB) facility

Presently the controlsof all the devicesinlon source Test Bench (I1STB) are hard-wired
individualy upto control console. Thereisaplanto convert ISTB control system to acomputerized
control system. For this purpose prototype control system was developed in house. Thissystem
hasprovision 64 channelsof 12 bit ADC for analog input, 28 channelsof 12 bit DAC for analog
output, 32 bitsdigital outputsfor Status Control and 32 bitsof digital input for StatusRead. The
entire prototype CAMAC control systemiswired on PCB. Thiswill be converted to modular
typelater on. All wiring related to thiscontrol systemisaready planned. Asthiscontrol systemwill
a so be used to control thedeviceson HV deck, thereforewiring of spark protection cratefor this
purposeisunder process. | STB wasalso used by user for irradiation of samplesand beam used
for theseirradiation were ?C, %Cu, “Geand 1’Ag.

16 ACCELERATORMASSSPECTROMETRY (AMYS)

Panka) Kumar, Sunil Ojha, A. Jhingan, S. Gargari, R. Joshi and S.Chopra
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AM Sfacility for °Bemeasurementsisin operation. Samplesarebeing prepared by different
groups. We have performed °Be measurements with both L ake and Ocean sediment samples.
AM SFecility development for Al and devel opment of chemistry [abisin progress. Al Standards
(AlLO,) were prepared from standard solution. Progressesin AM S activities are being reported
below indetail.

1.6.1 Modificationsmadein the system
Panka] Kumar, J.K Pattanaik?, A. Jhingan and S.Chopra
Pondichhery Central University —Pondichhery —605014

Last year adight modificationin our detection systemwasmade. In the detection system
weare having aMulti Anode Gas | onization Chamber (MAGIC), which hasfive spilt anodes,
Frischgrid, cathode and one Silicon Surface Barrier Detector (SSBD). Intheearlier °Bedetection
experimentswe have been using itin dE-Eresmodei.e. all anodes shorted to giveonedE signd
and SSBD asEres, but because of the small active areaof SSBD therewasatransmission|oss
which was responsible for the low count rate and therefore required much more time to get
reasonable statistics. Thistime MAGIC was used in gas—gasmodei.e. anode 1, 2, 3and 4 dll
together making dE signal & 5" anode as Eresand thismodification increased the®Be count rate
but decreased the resol ution. Finally wetransferred SSBD closer to the entrance window and
without compromising the resol ution of the detector, wewere abletoincreasethe®Be count rate.
Innew configuration Anodel, 2 and 3 atogether givesdE signa and SSBD makesEres.

1.6.2 °BeSudy of Antarctic Lakeand southern ocean sediment samples

N. Kharet, Pawan Govil, A. Mazumdar?, J.K .Pattanaik?, Pankg Kumar, Sunil Oj ha,
A.Jnhingan, S.Gargari, R. Joshi, R. Saraswat?, S.Bdakrishnar?, S.Chopra, GSRoonwal
and R.Ravindra!

! Nationa Centrefor Antarcticaand Ocean Research, Goa
2 Dept. of Earth Sciences, Pondichhery Central University, Pondichherry
3 Dept. of Geology, Delhi University Delhi

Climateisadynamic system and has changed in the past considerably. Many toolshave
been used to deci pher the past climatic variation such as Foraminiferal abundances, oxygen and
carbonisotopes, pa eomagnetic recordsand Biogeochemica elementa concentration to decipher
the past seasurface temperature and sainity variation and solar activity to the earth. Besidesthese
established tools, we have used cosmogeni ¢ radio-nuclide 1°Be concentration in southern ocean
sedimentsto understand the past climate variability and its possiblelinkage with solar radiations
occurred inthegeologica past.
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Asabeginning, 1°Be concentration measurement usng AM Sisattempted inlake sediments
collected from thewaterbody (L atitude 68°37' 26.7" South and longitude 77° 58 14.6" East).
These sediment sampleswere chemically processed at the ultraclean chemistry lab of Dept of
Earth Science, Pondicherry University and have been andyzed for 1°Be concentration measurement
at IUAC. Resultsobtained from AM S measurement are being processed.

1.6.3 Preparation of ’Beand *Al AM Sstandards

Pankag Kumar, J.K. Pattanaik?, HildaJoao?, S. Balakrishnan' and S.Chopra

Pondichhery Central University —Pondichhery —605014
2National Ingtitute of Oceanography, Dona Paula Goa—403004

Last year we prepared several *°Be and Al standard samples of different concentration.
SRM 4325 “Be standard solution (*°Be/®Be=2.68E-11) werediluted in 5 different concentrations
using °Bedilution solution SRM 3105a. Different concentrated standards are useful to do the
system cdibration and to perform theAM S measurement of different concentration geol ogical
samples. For thisrequired amount of SRM 4325 (Be solution in HCl) wastaken and dried and
thenit wasmixed with the required amount of SRM 3105a(°Be solutioninHNO,). Thismixture
waskept on hot plate againto mix properly and added withfew ml. of NH, to get the precipitation
of Be(OH)... Thenit wasput in Centrifuge, and waswashed several timeswith water. The heating
of precipitate upto 900°C gave BeO. Finaly Ag/Nb powder was mixed to enhance thermal
conductivity inthe BeO powder and then thismixturewas|oaded in cathode capsules. Al standard
samplesof six different concentrationswere a so prepared with the standard sol ution procured
from University of California, Berkeley. Required amount of standard solution (in HCI) wasadded
withafew ml. of NH3to get the preci pitation of Al(OH),. Thisppt. was centrifuged and washed
severd timeswithwater and ppt was dried upto 900°C in stepsto get Al O, powder. Ag/Nb was
added in powder and loaded in the cathode tubes.

1.6.4 Determination of Sedimentation Rateusing °Be Studieson L agoonal Sediments
from Kaluveli, Pondicherry

JK.Pattanaik?, Pankg) Kumar, Sunil Ojha, A.Jhingan, S.Gargari, R.Joshi, S.Ba akrishnan?,
S.Chopraand SK. Datta

Pondichhery Central University —Pondichhery —605014
Theadsorbed °Behave been used to estimaterate of sedimentationintheKauveli Lagoon.
Lacugtrineand dluvid depositsof clayey sedimentsof 4.3 meterslong coresequencesfromKauvdi

lagoon situated 15 km north of Pondicherry, hasbeen studied for clay minerasand *°Be abundance.
Thislagoonrunsparallel to theeast coast adjoining Bay of Bengal .
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Absorbed °Be was |eached from nine samples of this core and analyzed using newly
developed AM Sfacility at Inter University Accelerator Center (15MV Pelletron), New Delhi.
ThisAMS facility has been standardized using NIST °Be standard (SRM 4325). Chemical
separationof ‘Be from sediment samplewasdonein ultra-clean|abfor isotope study at Pondicherry
Universty.
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Concentration of *’Bevariesbetween 4.2 x 10°to 1.8 x 108 atom g (dry sample) from
45 cmto 400 cm depth (Fig. 1). Theaverage sedimentationrateof 1.1+ 0.12x 102 mmy* has
been cal culated using °Be concentration in the sediments. The depth between 40 to 50 cm and
bel ow 220 cm, sediment corresponding to age~ 0.37 Maand 1.7 Marespectively showsdominance
of smectite over kaolinitewhich indicate that semiarid conditionsprevailed at thetime of their
formation . Kaolinite abundanceishigher inthe sedimentsfound at depth of 80to 220 cm (~0.7
to ~ 1.7 Ma) which were possibly deposited under relatively humid climate (Fig. 2). Further
studiesarein progress.
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