1. ACCELERATOR

11 OPERATIONAL SUMMARY
S Chopra

Theaccelerator operation inthisyear had been smooth. Therewas no tank opening for
breakdown maintenance inside accel erator. Therewere two scheduled tank opening for routine
maintenance. Thedetail s of these maintenance are mentioned in maintenance section. The opera:
tional summary of theaccel erator isasfollowsfor period from 1% April 2006 to 31% March 2007.

Total No. of Chain Hours = 6790 Hours
Total Beam utilization = 4197 Hours
Machinebreakdown = 0142 Hours
Accderator Conditioning = 2440 Hours
Beam ChangeTime = 0011 Hours
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Fig. 1. Graph showing Ter minal VoltagevsDuration Hours

Total number of 525 shiftswere used for experiment during mentioned period. Out of
these 525 shifts, 104 shiftswere used for pulsed beam users. The machine uptimefor thisperiod
1597.90% and the beam utilization is61.81%. The voltage distribution graph of Terminal Potential
used for different experiments during above mentioned period isshowninfigure 1. Themaximum
voltageachieved during conditioningin thisyear was 13.37 M V.



Accelerator performance, intheform of Pi-chart, isshown later infigure 2.
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Fig. 2. Utilization hours

Thetotal duration of beam runfor mentioned period is4197 hrs. Duration of runtimein
percentagefor differentionsisshownintable 1.

Beam Utilization (Yageof Beam Utilization (Yeage of
delivered total time) delivered total time)
Li 3.71% =Cl 0.36%
°Be 3.85% “Ca 3.45%
9Be 0.98% T 0.33%
o 2.33% sV 1.79%
1B 3.12% *Fe 1.33%
12C 5.09% =Ni 6.75%
14N 0.20% &Cu 1.01%
150 13.69% ®Br 0.54%
180 2.84% 9Ag 14.18%
F 9.13% 127) 0.24%
2g 12.34% AU 12.74%
Table 1.



Pi- chart infigure 3 showsthedistribution of delivered beam species during beamrun
from 1st April 2006 to 31st March 2007.
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Fig. 3. Distribution of delivered beam species

12 MAINTENANCE AND DEVELOPMENTACTIVITIES

S Chopra, R Joshi, SGargari, M Sota, SOjha, K Devarani, V PPatel, R P. Sharma, J
Prasad, R Kumar, M PSingh, N S Panwar, SMohan, Surgi Kumar, Pranav Singh, P
Baruaand A Kothari

Therewas only two scheduled tank opening maintenance from April 2006 to March
2007. Thefirst schedule maintenance was from 6th June 2006 to 29th June 2006 and the second
onewasfrom 9th February 2007 to 23rd March 2007. Thefirst maintenance wastaken up after
aduration of threemonthsof operation. I n these scheduled maintenance, routine maintenancelike
checking of resistor network insidetank, HV breakdown test of CSP gaps, foil stripper change

etc. were carried out. Apart from thesejobs, afew major maintenance work were a so performed,
whicharelisted later.



Major maintenance jobs during scheduled tank openings

Themaor maintenancejobscarried arelisted below:

1. Charging system maintenance

Both the charging systems are operated and thoroughly checked. Very littleidler dust
was getting generated from both of the charging systems. The position and condition of all idler
wheelsof both of the charging systemswas satisfactory, athough alignment of afew of theidler
whedsin charging syslem#2 wasdone. Thisaignment wasdonein unit #22 and 27. Carbon band
of Pick-off wheel of charging chain#2, on downcharge side (doubler pick-off whedl), got dis-
lodged fromthewhed. Thisrestricted thedoubling of chargein charging system#2. Thispick-off
whesl isreplaced by new one and properly aligned. Some pulley dust wasa so seeninterminal
area. Both pulleyswere properly cleaned and then were oiled. Both the charging systemswere
kept ON for four nights. The condition of both charging systemswas satisfactory. Noidler dust
and no pulley dust was observed after overnight operationsof chains.

2. Rotating Shafts bearing maintenance

One of themagjor maintenance worksisthe maintenance of therotating partsof rotating
shafts of the accel erator. Altogether fourteen separator boxeswere opened and bearingsof all of
these separator boxeswere changed. Out of these fourteen separator boxes, eight boxeswerein
low energy sideand six werein high energy side of machine. Apart fromthis, rotating shaft motor
#1 (RS- 1) wasal so replaced by anew motor as grease was leaked out from the bearing of this
motor. After compl eting the mai ntenance of rotating shafts, the operation of both of therotating
shaftswas observed to be smooth.

3. Replacement of blower motor

During theregular operation of accel erator, beforetank opening of February 2007, blower
motor was not operating. It wastripping off. Toidentify itscause, insulation of blower motor was
tested with megger and found that al three of thewindings of motor were showing short with the
motor body. Therefore thisblower motor wasreplaced by anew one.

4, Unit repairing

Theresistancesacrossgap #5 inunit #5, gap#18 inunit #6, gap#17 inunit #9, gap #18
inunit#9 and gap#4 inunit #16 werefound to below. Thereforedl of thesegapswereeectricaly
shortedin order to save corresponding postsfrom further damage.

5. Column Support post change

Therewere severe cracksacrossthe gap #16 and 18 of P-1in unit #15. Minor cracks
wereal so observed in P-2. Apart from thislots of CSP gapswere shorted in remaining posts. It
was decided to changeall four column support postsof unit #15. Hence, al four column support
postswere replaced by anew one. Thisgave an advantage of four live column support post gaps.



6. Fiber optic cable replacement

Fiber optic cables, used to control the operation of devicesinterminal and high energy
dead section area, got damaged in the month of March 2006. All of these fiber cables were
repaired using indigenoudly developed mechanical splicers. Theserepaired cablesworked upto
satisfaction for the proper operation of Pelletron. In June scheduled maintenance, theserepaired
fiber cableswerereplaced by new ones.

7. Replacement of hoop screws

Resi stance between hoop screw heads and equipotential rings, for full accelerator col-
umn, was measured. Hoops screws, which had very high resistance, werereplaced infew units.

8. Annular Service Platform maintenance

Annular Service Platform (ASP) used to vibrate at thetime of stopping. Asthestopping
of ASPwasnot smooth, it created lotsof difficulty interminal shell movement work. Totakecare
of thisproblem, new springswere added to al four ASPwheels. Thishel ped to reducetheASP
vibrations.

Maintenance for electronics related problems

Therewereafew problems associated with the controllers of gas stripper, offset qua
drupole (EQT-1), and matching quadrupole (EQ T-2). In case of gasstripper full speed readback
of gasstripper turbo pump was not coming. The problem was solved by changing corresponding
light link cardintermina. A connector problem and problemin another light link card wereidenti-
fied ascausefor themafunctioning of EQ T-2. Both of these problemsweretaken careof to solve
the problem of EQ T-2.

Vacuum problem in 02 area

Vacuum, read by vacuum gauge, wasin the range of 10-5 T. The problem was thor-
oughly investigated and asmal | lesk wasfoundinfast valve (BLV 02-1). Thisvalvewas changed
but still the vacuum did not improve. The problem wasfurther investigated. A leak wasfoundin
oneof thewater linesfeed-through of Multi Harmonic Buncher. Thisleak wasof theorder of 10-
6 Torr-1/s. Sealant was sprayed to seal thisleak.

13 ION SOURCEACTIVITIES

SChopra, R Joshi, SGargari, M Sota, SOjha, K Devarani, Pankg) Kumar, V PPatd,
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Theion source operation was satisfactory from April 2006 to March 2007 with afew
breakdowns. The source was opened four timesduring thisduration. Threetimesthe sourcewas
opened for breakdown mai ntenance and once for routine mai ntenance. The major maintenance



performedisgiven below.
Maintenance work
1. Einzel lens problem

During August 2006 it was noticed that focuse ement voltage of einzel lenswasfollowing
theextractor element voltage. Ceramic surfaceresistance of einzel lenswasmeasuring zerowith
megger. Therefore the source was opened and einzel lensassembly was measured with spare one.
TheMC-SNICS sourcewasdismantled and cleaned thoroughly. After cleaning it wasassembled
back, aligned and installed back.

2. lonizer problem

During 0O beamrunin GDA line, beam disappeared suddenly. It was noti ced that there
wasnoionizer current. Theres stance of ionizer was checked and it was opened. The sourcewas
disassembled and the faulty ionizer wasreplaced by spare one. After thisrepair work, 20 beam
wasagain delivered to user.

3. No Cesium supply

After thecompletion of 0 run, the source was not operating properly. Therewassome
cathode current at the beginning but after operation for around 5 minutesit wasreducingto avery
small value. The problem wasinvestigated and concluded that therewasno cesumin thereser-
voir. The Cesum reservoir was opened and 5 gm. of fresh cesium was|oaded. Thereservoir was
installed back to solvethe problem.

4, MC-SNICS I on source maintenance

The sourcewas opened for mai ntenance during February 2007 scheduled tank opening
maintenance. The sourcewastotally disassembled. Each and every part of sourcewas properly
cleaned with scotch briteand acohol . After thorough cleaning work the source was reassembled
back and aligned. A part from this, maintenance of ion source pumping was also taken up. Both
rotary pumps, used for baking of two turbo pumps (TP 01-1 and TP 01-2), werereplaced. Oil of
both the turbo pumps was also changed. Cathode wheel of MC-SNICS was |oaded with re-
quired cathodesfor 17 times. Two newly devel oped beams, Caand "Br, wereaso ddivered to
usersfor thefirst time.

5. General Purpose Tube (GP tube) conditioning

All five General purpose tubeswere cleaned thoroughly with alcohol and then it was
conditioned. During conditioning X-ray activity was monitored in areamonitor. Someelectron
current wasaso monitored in FC 01-1. After proper conditioning, now the Genera purposetube
isholding high voltage upto 350 kV.

lon Source Test Bench facility

Indigenously devel oped el ectrostati c quadrupol e and an el ectrostatic steerer werein-
stalledinthelon Source Test Bench line. Themain feature of thisquadrupoleisthat it canwork in



snglet, doublet or intriplet configuration, asdesired. Thefunction of these quadrupoleand steerer
istoimprovethe beam optics after massanalyzer magnet. Controllersfor these quadrupoleand
steerer wered so devel oped in house. An experimenta chamber isingtdled at theend of thislineto
check the quality of developed beam. Effect of these newly installed componentswastested with
235 beam of different energies (from 40 keV to 100keV). Total beam currentsfromion source
and mass anayzed beam currentswere observed at different parametersof newly installed qua-
drupoleand steerer. It was observed that these components play magor roleinincreasing the beam
transmission. The quadrupolewas operated in doublet aswell in triplet configuration and beam
transmiss on wasmaximumintriplet configuration. Beam spot of ~3mmto5 mmwasaso seenon
Csl crystal, mounted on target |adder in the experimental chamber. 250 I/sturbo pumpinion
sourcetest benchisnow replaced by 550 1/sturbo pump. Thisisdonetoimprovethevacuumin
sourceside. Thisreducesthebreaking of filament of ionizer and helpsto enhancethelifeof ionizer.

14 BEAM PULSING SYSTEM
R Joshi, SOjha, M Sota, V Patel, R Kumar and A Sarkar

Operation

Pulsed beam was delivered to user for the total number of 104 shifts. The beam which
were bunched for these pul sed beam runswere °0, 1°F, 2S5 and “°Ca. Out of these 104 shifts, 5
shiftswerefor **O pulsed beam run, 43 shiftsfor °F, 38 shiftsfor 2Si and 18 shiftsfor “°Capulsed
beam run. “°Ca pul sed beam run was delivered for first timeto user. Multi harmonic buncher is
used for al the pulsed beam runs. 4 MHz chopper in pre accel eration section was used to elimi-
natethedark current asthe repetition rate required by user was 250 ns. Traveling wave defl ector
(TWD) wasa so used, along with chopper and multi harmonic buncher, to get different repetition
rates other than 250 ns 2Si pulsed beam was used for LINAC run. For this run high energy
sweeper was used, instead of pre-accel eration chopper, to get rid of dark current. All the beam
pulsing systemsworked satisfactorily for al experiments.

Maintenance

Breakdown maintenance of traveling wave deflector (TWD) was done once. Out of
twelve, three of itschannelswererepaired. TWD waseffectively used in oneof the pulsed beam
runsafter thismaintenance.

15 DEVELOPMENTACTIVITIES
B Kumar, SOjha, R Joshi and S Chopra

Fabrication of newly designed chiller insdetank: A chiller isused insdeaccel erator tank
to regulatethe temperatureinside tank environment around 25 degree. C. Thischillerisquiteold
(~15 years) and housed inside tank. It is planned to replace this by a new one which can be
housed outside accelerator tank. Thisisdoneto avoid any kind of accident which may occur
during the operation of accelerator. A chiller for thispurposeisdesigned and fabricated. Fabrica



tion of thischiller isdone by alocal vendor (Air Fridge). Proper inspection of thischiller was
carried out during itsfabrication.

Thisnewly fabricated chiller isnow ingtalled to control theinsidetank temperature. Pres-
ently theold chilleristill incircuit. Thearrangement isdonein such away that new chiller canbe
bypassed whileold chiller isused. Thisisdonefor initial testing of new chiller. Chilled water pipe
linefor chillerisalso newly installed. Chilled water pipeline, chiller and gaslineof new chiller are
properly insulated for efficient cooling. The performance of new chiller istested. To observeits
performance, chilled water supply to old chiller isstopped and thereis proper supply of chilled
water to only new chiller. Inthisway, effectively, only new chiller isactive. It wasnoticed that new
chiller wasableto regulate the temperature inside tank environment at around 25°C.

1.6 ACCELERATOR MASSSPECTROMETRY (AMYS)

Pankg Kumar, K.Devarani, Sunil Ojha, A.Jhingan, S.Gargari, R.Joshi, T.K. Nandi,
S.Chopraand S.K. Datta

AM Sfacility measurement has been in operation since last year and this year some
experimentswere performed for *°Be with Sediment and Mn Nodule samples. Inthe stableiso-
tope AM Swork, depth profiling of ®Cuin S substrate were al so performed to check therepro-
ducibility. Progressesin AM Sactivitiesare being reported.

1.6.1 Modificationsmadein the system

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

Pondichery Centra University, Pondichery - 605014

Last year we have carried out 1°Be AM S experiments with standard and geological
samplesusing sequentiad measurement technique. After making somemodificationsin Offset Fara
day Cup (OFC), we performed the ®BeAM S experimentswith sediment sample. In Ssmultaneous
measurement method, mass 26 (mainly consisting of °Be'’O and °Be'*O) isinjected and if ana-
lyzer magneticfield isset for 1°Be** then Y’O°* (representative of °Be) comesout from analyzer
magnet at an offset angle, whichiscollected with Offset Faraday Cup (OFC). Innew OFC set up,
OFCisingdled at afixed angle of ~2° aspredicted by thetheoretica calculations. INnAM Sfacility
testing, OFC operation was checked and its position optimization was donewith visible*O beam
with respect to FC-04.

In the detection system we have a Multi Anode Gas |onization Chamber (MAGIC),
which hasfive spilt anodes, Frisch grid, cathodeand one Silicon Surface Barrier Detector (SSBD).
In earlier 1°Bedetection experimentswe have been using it in dE-Eresmodei.e. al anodesshorted
togiveonedE signa and SSBD asEres, but because of the small activeareaof SSBD therewas
atransmission losswhich wasresponsiblefor thelow count rate and therefore required much
moretimeto get reasonable statistics. Thistime MAGIC wasused in gas-gasmodei.e. anode 1,
2, 3and 4 all together make dE signal and 5" anode as Eres and thismodification increased the



Becount rate. InMAGIC, old Frisch grid was replaced with new one.

1.6.2 Preliminary study of *’Befrom L ake Sediments

JK.Pattanaik?, Panka Kumar, Sunil Ojha, A.Jhingan, S.Gargari, R.Joshi,
S.Baakrishnan!, S.Chopraand S.K. Datta

Pondichery Central University, Pondichery - 605014

L ake sediments contain *’Be from two sources - material deposited directly from atmo-
sphere plus materia associated with dust, soil and sand of continental origin. The deposition of
successivelayersof sedimentsin Lakes providesabetter understanding about rate of deposition
and age of sediments. An attempt has been madeto measure the atmospheric deposition of 1°Bein
Kauveli lakesediments, situated 15 km north of Pondicherry. Sediment sampleswerecollected at
different level upto 4.3m depth using ahand auger. Four selected sampleswere prepared for °Be
anaysisusing cold digestion, spike addition and success ve cati on-anion exchange column separa
tion method. The cold digestion method isapart of sequential extraction method to extract only
atmospheric 1°Be, whichispresent in organic, carbonate and ferric oxide phases. Theresidua part
mainly consisting silicate mineralscontain °Be produced insitu during exposure of rocksin the
continents. °Be analysiswas carried out by simultaneous measurement of °Beand °Beusing
accel erator mass spectrometry. Theresult indicatesthat the 1°Be concentration decreaseswith
depth (see Fig 1) as expected due to decay of °Be in the older sediments. The fig 1.shows
decreasing pattern of ’Be/°Be concentration in sediment sampleswith respect toincrement inthe
depth and showsthe older sediment sample haslesser °Bethan the new sample. It isduetothe
reason asthereisno Beinput at lower depth aswell asthereis continuous decay of radioactive
Bealso. Theresultsare being processed to model the sedimentation rateinthe Kauvei Lake.
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Fig. 1. Decreasing pattern of °Be/°Be concentration in sediment sampleswith respect
toincrement in thedepth



1.6.3 BeO Samplepreparation for °Be analysisfrom geological material

JK. Pattanaik* and S.Ba akrishnant

Pondichery Central University, Pondichery —605014

Ultraclean separation of 1°Befrom geologica sampleisessentia to reducethe matrix,
whichlowersionization efficiency and al soincreasesinterface during measurement. Toachievethis
proper chemical separation procedure has been designed for routine measurement of *°Befrom
Mn-nodulesand sediments. Three different layers, outermost layer —P1, middlelayer — P2 and
inner layer- P3, areremoved from aMn-nodulefor *°Beanalysis (Fig.2). Total thicknessof three
layersis 6mm and layers were scraped physically and 500mg of 200 mesh size powder were
taken for digestion separately. In case of sediment sample, 4 selected layersKL2, KL4, KL7 and
KL9(Fig.1) from Kauvdi |ake sediment corewere processed for *"Beandysis. Sedimentswere
dried down completely at 100° C for overnight, powdered to 200mesh sizeand 2g samplesfrom
each layer wastaken for sequential extraction of 1°Be after removing organic matter chemically.
Hereabsorb *°Befrom organic, carbonate and ferric oxide phasesweretaken collectively for the
analysisand residual part wasdiscarded by centrifuging. °Be spikewas added to the samples after
digestion for both Mn-nodule & sediment samplesand followed by the successive cation-anion
exchange column separation of beryllium using different concentration of HCL, HNO, and H,SO,
acids. By hydroxide precipitation method beryllium was separated from sol ution and heated up to
800° C stepwise to covert BeO for loading in to the cathode. Ag/Nb powder was added with
BeO during cathodel oading to enhanceionization efficiency. All thesample preparation and chemica
separation work hasbeen donein the ultraclean |ab of the department of earth sciences, Pondichery
Universty.
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Fig.2. Different deposition layersin Mn Nodule sample
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