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Behaviour of Nuclear Proximity Potentials
Towards the Fusion Sub-barrier Cross
Section of 'O + *%2Ni Systems

Nabendu Kumar Deb
K. Kalita

Abstract 1

Six different versions of nuclear proximity potentials are being applied 1o see the
influence of static quadrupole and hexadecapole deformation of targets and its
unentations with collision axis on the fusion cross section. The interaction barrier
parameters (barmer height, position and its curvature) for the reactions induced
by spherical projectiles "“O or the slightly deformed targets ****Ni have been
estimated from the vanations of total interaction potential with the inter-nuclear
separation; which is then used in Wong’s formula to determine the fusion cross
section for the reactions. It is found that the nuclear proximity potential strongly
depends on the value of the deformation parameters of the target and its
onentanon, In this work, the experimental fusion cross-section of the reactions
“O « "Niand “0 =~ “Ni are investigated with proximity potentials. The fusion
cross-sections obtamed by Prox 10, Prox 88 and modProx 88 potentials are found
out 10 be in better agreement than Prox 00, Prox 00DP, Prox 77 in comparison to
experimental data.

Keywords: Nuclear Proximity potential, Quadrupole and hexadecapole
deformations. Interaction Barrier Parameters. Wone s formula. Tareel
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Chapter 8

Study of the effects of orientation and
deformation of '** Sm on fusion cross
sections using proximity potentials

Nabendu Kumar Deb’, Harun Al Rashid and Kushal Kalita

Department of Physics, Gauhati University, Jalukbari, Guwahati-
781014, India

The orientation of the deformed targets in the nuclear Sfusion
reaction influences the fusion cross-section. The effects of static
quadrupole and hexadecapole deformation of the target on the
Jusion cross-section are studied using various proximity potentials
available in the literature. The Coulomb interaction barvier
parameter for "*O+'*'Sn: (deformed target) system is, therefore,
estimated in this present work. The potentials are found to depend
strongly on the parameters of the deformed larget. The Jusion
cross-section was found vy applying parameters of the potentials
on Wong's formula. The nudti-dimensional BPM was assessed
using CCFULL. Cross-sections by Prox 77, Prox 88, Prox 00,
Prox 10, Bass 80, CW 76, AW 95 are found 1o be in better
agreement with the experimental data

Keywords: Nuclear Prox mity potential, Interaction Barrier
Parameters, Wong's formula, Fusion cross-section

1. Introduction

Heavy ion fusion-fission reactions study around the Coulomb barrier energies is
one of the intense topics of research [1]. Such reactions are dramatically
influenced by the intemal structure and entrance channel parameters such as
mass asymmetry and deformation of the interacting nuclei which significantly
affect the probability of formation of a compound nucleus (CN) system. For a
CN system, the mass flows from the projectile to the target thereby leading to
the formation of a compound nucleus which may decay via fission or particle
evaporation. For the dinuclear system, the mass flow takes place in a reverse
direction, ie., from the targe: to the projectile, and will decay before
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Introduction

I rocent yess, mulliple stiempts have boen
mads o usderstand he Synmuical sspects of
incompicte fusion (1CF) which s sssacisiad wath
besvy-on  (HI})  indeced seactioss |[1-3)
Gescrally, complote fsaon ((CF) s anbcipaiad s
2 dossnanl contribalor to eal fusion (TF) cross-
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pogpulstad via CF and ICF chanscls were
wdeutified asd conlemed Geough thewr respactive

docay profiles
Analy=s and Resalt

In the present work, EFs of sine ERx
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Multi-Nucleon Transfer Reaction Studies on '"*'B+*'Ca at 50 MeV
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Introduction

Frocoues = whach few sucioons sre andorrad
between projoctile and tuget sre cne of the
domnant resction chaancls in besvy ke
alisions o cocrgees wownd Coulomd barrier
Such resctions tahe place when e swfaces of
the collading necle: come W distances where the
tadl of the sudesr wmve fuschon e
overlapping therely, detersssuing the frictonsl
force Betweoen the suefaces [1-3] Sisgle mucloos
asafer coaclion  probes 0 samgle partcle
charscter of sistes wherem paring (p-p, a-8, p-a)
or cluser =ffoct can be clwerved from cven
number of nmucloon Sanafer seactions [4.5)
Eatrmce chamel geopertics such as deformation
md mess anmmetry affect the formaton of
cnpound aswxlesm (CN) systemn ofr &
multnucicsr systemn [6,7). Ita;au( s dudaod
trasifer reaction for the systerss "0+ Al “Na,
‘&'12(:.1).: Illlc' " DL"& '&-d
s which shows sgmficass properties of Q-
value depeadence on tmsfer proceses (8]

In tas paper, we have reported
experanental details of the " ""B+"Ca syaten a1
encrgy of 50 MeV in crder 1o stady effext of paw
Iraeader on nuclesr rander cross socton

Experimental Details

Experisent was carriad out with '“"'B beam of
&" charge state 3t meudent enargy, Eu~50 MeV

obtaieed from Pellettoa accclerstioe facility =
Inter Usiversity Accclersior Cenwe (FUAC),
New Delu, Indis Carboo backad (thickaess 21 .5
pglem”) CaF; 1mget of Gickacss 2715 pglm’
war wed for this expenment which wis
fabvicared = targes lsboraiey of IUAC. Beoas
curren! was mamisaol o aousd 3.0 pnA. Foar
Siicon Suface Baner (558) detoctor Isfescopes
of AE-E (40 jun-300 gan, 15 pn-300 g, S0 on-
[ Snm, 40 pm-2mes) configurston were
mounied on two movable sms of the Genersl
Purpose Scatieving Chassber (GPSC) of 15 =
dizmeier 1 detoct the tramaler prodocts.

Fig. 1 A schemsatic disgram of the experimental
sctup st GPSC.

The asgular range converad by detocionrs was o
15° 10 62° Two monikce dstectons (M and M)
ware placed = 210° n B cither ude of he
bean deection for ocrmalization pegpose A
whematic  disgrass of  the expenmental
srmgement is shown s Fig. 1.
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Studies on the fusion reaction dynamics induced by heavy 1ons
arounnd the conlomb barrier

Nabendu Eumar Db *
Mo deor Diriecior BAD [ab, Iwuﬂ:fm ket {dererrrity;, Lofabbard, orechay’ — SR I0M fnclia

Fusiza croe soclons, = heayy Bn-inducal
rescianmh, ol sub-berres aergics e Toemd o be
el dgnilfacanily cver e prafizboe of Lhe
os-duscmannel Barer penctraica meade] [1.2]
Such ol vslues kmve been clucslaiad m o
ol #lale: deformalont, couplags of el
excilaticns gl e poitive () valus meuleon
ramfs (FUONT] clmnels The muplng wah
mitrmeie degrecs ol Boodem his s elTea ol
chengmg the height of the harrer Barsers hoser
than ke cac-dmnenail Coulomb harres, wdl
kel 1 the onlemcsmment of Tucenif S s wsih

The fole al Bclasie socphingd e s b
larreer  Dmia croos scction hes oen wesll
eslallished vsng theoretcs] rmalsen widken
the Ml.gﬂli—r_h._tl T appradach Howmeesr,
the procies cffod of iresfer chamnck his Born
eemingly clusive in mamy cesss For meulron
(mcutral partele} lrasdlisr, featlasn may Socur al
a very lerge distees resiullimg in Tosesa
enkamcsmenl. Therelore the PONT elfest on
fasesn &l sub-lesrer coogies  becomes  an
impesriand Livpe: ol presenl mileresi. For soeme
alemd, fhe swb-baver s calassemesl ke
been corelatad o fhe pessenmce af POMNT
chenesl Towever, fn mamy ayslemsms havieg
FOMT dhamnsls, s noke could mof B
meerlamed.  Such  ambaguens  olsesvs s
mggpesl dun FUNT chanecls mey ool Be
sullacicnt but s af bgh isportenss @ dusirss
the sub-Barres Tudica colkasccmenl Keoping, all
this in mmd, f=nn custalen meEsurcrseniy
have heen perlormsel fwe L, O N
s avilems and, theselines, wers repurtal
m Ol thesis ""'I:I‘—"'Hlplﬂ:i‘:-:-:ﬁ.-.lwl:_:liﬂ:ﬂ
fr all e feutimon FEsler chasmebs (Mt
mvalemd,  Somsmlersd m this  work,  possss
preeiles ) value i 2o srippiesg chanssl 00 Ha
mnd Sa me all spherstal netla with e el
quiadsepale mmd octupels stales bong calloctnve
m etees. 00 has Ta oootesde the ") cowe The
encrgy ol the first 27 @ae of "0 and "0 is 2

[==8 3

Pefic' asal T We' eospmectovely . Adbwe, bunh UM
poeesn amile  collective  streagibs,  thenchy
making the caperumcnial signalure of Lrescle
ceuplngs aolzcshle while compering thes
(=M ayuleess

Experisments have Efca porlomald o e
ler-Linivessily  Accockaatos Cmies (FLIACT,
Mew Delu, Indi wing @ eoovil maes sepaealorn,

lon Resctmn Asmbaes (HIEA) [3.4]
PSRy beasss abtamed Bom 13003 Pelleros
sacleraler wae Bumbaded on © ML | Hn
Lrgals pecparad usisg physical sapooss Sopoai-
om = Lhe L Ll &l PUAL [3&] The lafgsts
were = 100 pgfem®, = 150 pgiem” and = 130 gg'
m:lh.l:Ln:l.Fuﬂ.nﬂj-Fq:..dﬂu=3{lp.ﬂ_l'ﬂn:
Cladimg The lusewn cfoks-scctoni khve Booa
determing] o deoflerenl cnorgess By measoring
e svaparatisn nesduss (ER). The ERa were
wlentlfed wia gating betwecn Lmes ol fgh
[TOF) and correspondng cncrgy koss sallized by
e ERs | fhe calbelie ol BM'WPL (AEL The AE-
T spoctra &0 obanal v all e syl
disgpliy the clesr scparation belween ERs and
ol usrmanlal bam ke pateles [ 4]

The Memn cos-sodins kave Boen
memared Fr  lhese syslesms m laboracsy
cncrgacs ramgemgy Trom ~ 11 - 18%: bedosw dn - 31
- iR alnve Lthe Barrer emergy. [n fhe energy

e cnnbdaticn dus o Mmees & asd o
be meglgale On comparmyg the messsol fien
ek soda wilh the U0 calaulsion using S
cxle CCFLLL [3,4] the cshamccment oxuld Be
olrarved m the sub-barrer regan Tor sl these
Eyilcnm:  compared B el of e soEple
thonretical prodsclmm :F%‘I b e Meseom
encdalien Toenden o L, O
gy TR

The essuk al "0-+'""%5n wyElem  wom
mmalyeal wnmg U0 cikbulassns including wis-
oud kre-lying mnclads: coctalese: siml Qrasseler
chaansls [3] Both "N arwl R were consaliened
e wilwalos  Veresms smodes @l mcleaslss
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Fabricaton of CaF, target for nuclear reaction studies

Hanm A1 Fashid'® * Mousami Elm;ym’,

Wahendn Fomar Deb', Amar Tias',

Lakhyajit Samma’, K. Kalita, 5. n_mm’ and D. Eabiraj®
:n".l'm.rhqll:-'q"Pﬁm EEE I"n:n'l'q'r "h‘n:l:- ’Hn'i'ﬁ;':nw
'.‘l':kpad-'n.l aiFirenicy, Rongria Collegs, Fongis-T81354, F.-ﬂ:r

“Cicpersoment of Flgaics,
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Inireducton

The produdwn al LEgss with the equsils
umfrm thichests and elopie pEidy @ om
mmaimens  peobkm o roesarchera while
mnducimy fuslesr feaslon eapesuments |1 2] A
suishle Wigd shookl aba kive oy lEaslk
dicigth and ssimles adbcinn betwesn (e Gm
nd the sulssrate in aldiion wa pesity [3] In the
Lepal  lloralory of fhe  leter  Llmiversdy
Accelernior Cengre (ILIALTL Mew Delln, we
prepaesd  CaF;  legess wemg e  vacusm
cvapiraien mohod, am ol Sesy e
prodetiea proceduns

Frepaimg a tged Gy calomm (s, whath
o cnly anidiced, m paitcolarly challeaging For
i auclor featlen cxperimenl, we caplved &
this CaF; flm ol wis 1ED bk and
wil suppaitad by & 20 pgiem” bver of cabon
Became Ca-F bomd dosccomion sasrgy (317
ENmal) i highes then e ol Cs-0b bend (202
Elmal), the Buelbood that the CaF; thin Gls
Ll wll aawlice o hwer.

Experimental Details

Fabwacilarn wik cafriad oul = Sdluiss
pemp hisad codting wnil (IFL) aml fols pumg
lased comling il (TFU} @& the taged
development  labesalory ol UAL, Duwing
evapirainen, Be vaouum W achicesd sl
mimiansd n B raage of 10" mkar DPL &
mnmslad with a diffusea pump. I & alse
ajuppal wih IKW chatlicn goa anl ssdmlnes
hesimg srangemend. Ligeal atmgen (LN) wap
o alus [ead balween chamber gale valwe aml
dilfusnn pusg. LM comdenics ca maleiule all
dilfuson pusp [fom Scvmg Wweds e
chamber, The cvaporales s abasy equipped with a
quaarle oyl telines meaiin which peovale

theckaesid o depesaacn akoig with fhe rale o
evapaialon

The calson Fail wis Geel prepaesd a8 pan o
the Larged priparslon peoddid. A partmg sgenl
(18 gur coez, Bariem chlorale (BalL)) was lirst
ozt on (s ey plate wemp 4 feeslive healing
process before cabon win spplind by e gl
ilides. The quarls eryulal monilar wis plased 1
om [pom the coppsr auchle, whils the gl
ilaes wess kel 27 2 Brom The icaillive lailing
wiup, Al e Balll  wad  susossafully
depertied, cabon was depoigsd on the gl
ildies wiing e cednea gun Bokadmal
mstha] wilkul allealmg e chambe's viguum
The intsmmal sirses thal maghl havs developal =
the carbon sleler o & resul ol e lales
arealaben defing evaposahon of & a faull ol
the albsmive Biros betwesn cvigueealed malesal
md sulsirale malenal wak then moval by
mnealng U corbon dides in 2 obule Brece
@ 3250 | a0 Afgen gas emviamenl. Fisally,
the earbon alddsd were coolal w0 omom
lmperalure b remsnve lhe interaal slress O bl
devekogal in 1he carbea fails The nexl phase
wvalval gently floaling carbon sldss on warm
walst W provenl them Fom bicaksg Shele
were Ruml o iuscsclully mmovs e carbon
[zals From e g lewi dobslisle whes subsengad al
4% degresi. Ay wparaion, e foib woe
pliced 18 lergel baldes Finally, the wga
hales were inilills] wilhin the DFU G e
CaFy linal Sepoddain

Far (aF; depositen, palla of CaF; was
madls mang kypdrals: press fiom s powds Tire
md lhen placed o e lsmlalus basl sounied
minde the DFL. Bolh fhe laspa Fame bolder
oyl mamior were plesed above the
mesisive hesting armmpemenl apprasimalely d
dianes @l 14 cm Afler the srrmgement, e
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Theoretical quazi-elastic excitation function and barrier
distribution with various diffuseness parameters for

I ml]ﬁsn*lﬁi-h

AII]!D!S": * Nahendo ¥ Deb' , Hanun Al Rashid', L E.alﬂl‘-lakh‘jmjit Samma'
m o Plpmics, Teres B Callegs, Hago- 781 103, fndia R, e
wqmmmwn&r Negroow, Earperdey, FAIET ], i
* Enal: amerbbaoDyrmeid com

T deswsibe 4 micdesr calmca, the mlore
ol potentml  betwesn  collidmg ool =
unjestand. The polcnizl barier between the
mllidisg mucle @ oeasd dee o icpelave
Coplmb Tonx ead the ihedl range aleadins
mulesr mleradions. Aerding (o Exgen Claemel]
mpproxmatca, b poleatisl harmer splils mio
detrdntica ol Barey des o the couplag al
reldees matien al mdrmae degrass of Tealis
This asters af polesis] cen be suded by
Sludyieg e [usen o quesi-cleste aesllering
MIES) encitalmn fanstnn The sum al elastic,
mclislie: snd trmaler reactca i ogual b JES
Futica = relsiald o lrasmission pealabildy aml
CIES is relaied b esllection peababdlicy. Fusian
barser destebutan (D) com be cxtracied bom
the fmsa cvceslon facinn o (E.. ) by leking
the deiond desvvalive of E _, e
OB #(Ea WE o This methed wis st
propessl by Rewley o al [1]. Bul QF e
detrdetan (D) = cossctsd [em the fimd
damvalive ol e COES excilatica Tondion ||:|-u"l
ey ) whah s given By -ddada E. Tenmers
e al D propoeed fhe methed [T u'mlu-h
e (JES coni sasissn an] Rutheriond sesllering
e wmdica. In (QJES memarescent even lesicr
precoe dats cin be ulihosl @ oompareal o gt
ol the [usien messeesmenl @ in e sapressian
ol Barrier  dedrdulen, loesa hes  dookle
damvative sl (JES has emgle dermvative with
rewpecl o emsgy [3] OES harer dignboica @
i mnperlanl poramcies b alady e super heavy
chmcald & 0 Gered dgnilean aldmalan
reganding 1o & ] To duch (JES escdalsn
fanctmn, thasrets=lly, the ooaple  clamel
cakcokilmm can e porlormal wiing vires
mimbmaleend of lapel and progedidss by
alarmg verdmn @l CCFLULL [5] The barred

distrdndiin can ke calulilsd uiisg 1he mathad
deigrile abave In the aElomy vEnan
COUFUILL progras, noeless puientsa] las seal ol
imagirary companenl which & ssused 1o have

Sawem  (W5H) Bem  The paraseds
mmncialed with the polcnlial can b ussd o dudy
e varmud ellects. In this papes, an allsnpl &
being mals W shely fhe ellect ol Jilfenses
prrameist and fhe WS potontnl parasdsr in
ercilation fanctmn of "0 "5e, D belw the
Coslomb barie Fom eacrtgy range <f 4070
PeleV mm] GIL90 Mel reipecively &l a scallening
mgleal 150°

Tahile 1: Wonl-Saxen parametsr e "0+ ""Sn

¥a W
el [

(Bik} I.1 075 |30 L 0.6
a3 Lo DEs |25 12 035
B0 1.2 D45 |20 12 04

rA T} | & 0fs) £ (T} | & ()

Fiesults and Discossions
The milcrataa jpelentl (V) [ pragpsile
ind lapel o e jus al he Bag-rmgs coulimb
potentnl (V) ceninlugal patenial (V.0 mnd
Ih:ﬂ:.'ﬂ-n:'l,p: aucles patantial (Vi)
- -|-'|.I -|-1||'

e [3 ——} ifrzr
whers, 1z = :I'
"“!" Jf: = F,
|{|...‘;] f —'—"'
Vi rﬂ'!-.'.l!{'?p.r '
Here Vs Wo 1 amd £ are the Wood-Samnn
potentul paramclas whare & & anl a we e
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Complete and incomplete fusion studies of evaporaton residues
populated in "*C+"¥%m system

Jagatyyot Motapama', Dhanpendma Smsh'®, Anmmaj Mahato!, INetin
Sharma®, Rajesh K. Saboo °, Lupisings Chinra', Babul Mahato', Paokaj F
Giri'?, Sneka B. Linds', Harish Eommar®, Sukodl A Tali®, &sif AN, Fahbar
AN, Sashil Eumpar®, Mabendo Fomar Debd, WP M. Sathik®, & Afeal
Anszare®, B Fomar®, 5 Momalitter®, and B_P. 5i
TMepartmuni af Fieaics, Condesd Dnierife of Seoribfemed, Fonchd - 235207 TNDNA
:-r‘pr-n-'a__l".l‘*l-ﬂ:q Abgark Mucke Lnreceeiy, Albgorh - S0, TNINA
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There kas botn & geowing isferst in the
dumly of mosmplels Twos (CF)  dynsmes
beevcmase: o e compleaaty of the vy won {HIj)
indused poacbons 8l lowes peogechle ey
Frevesas siudies have shewn thal e ICF procse
mgazficamtly conbnBulss Lo e kslal Neoos Sross-
ectasn i o cncegy ragime. A boaw valeess ol
unpacl parsmeior e propecule gpols complaick
R with e canges neclous sl comples lason
CF} eseurs I this peocsss e complcts raml=r
al hecer smd asguler momos eie plese Fom
projecile @ EeEps with the evolvemenm of an
exnpied eonpoui]l amclkeouk (V) whkeih Meths
emils b Shsrgy cvaporalion auclesns Rlkwed
Iy pfdrys b Scgqunne s geoind @lEle In osnlias,
FOF el place walh paitzal moss-snlemn el
[1,Z2] smd & pare ol he projestle Meess wal the
Ll whils Lhe resl pu bl o i fpecialos

The MOF of the insudenl peapecile particle
ek el albaesrviad By Bl and Chesmos |1 ] Alsr
then s ares ol sescarch ol beaadensd in pesped
al vanoes sepecis like prapeclile snengy aad
Elruciure sl vafiows stlrasss chasnel paraesesisrs
[3,8.5] namely misc srvmmedy, Soulomb [Eelor
amd LEepel defisrmation cie. An el hok Bocn
mads I inveshgals the CF aad KCF Synamics by
medmiurmy e cxcilafben actions (EFa) ol b
cvaporaiasn  rosiducs (ERa) populiis]l = e
imleraction af "0 pempectile mad ] Lesfpped ol
dilFerent bean cacsges belwosmn «~3-E MeViA

The presnicxperunmenl e the mcsmrcment
ol EFs of e rooaducs populated a0 wayvilem
S m was performad by our procp o e
Imer-1Ulervarsiny Acceceraier Canme [TLAVCT), MMew
Della, India The wepet foili of ™S
(e wdumenl-~98 G596) wors propared b vaiunes
cvaporatasn  eckniges.  Eighl  wwages-cachs
srmern hlics wecrs mel up fw the porponse ol casrying
ol caperiaenl By iy single progestile bedsm o
dilferent cmengics. Each ™ m Tinal  savome:
hasrdiea] by dhick alumissen {000 Gk 1 catch dhe
prodicsl ERx The bils of e, wilh @
thickisis = 2300650 i wess sradulsd In'
besn ol 0 iw GPSC (Gensral P
Seanermg - T ber i al TUAC, Mew Della. Tange:
iiFadiaiasn wad dond 6l & siagle seargy. Mullgls
meulenl emrgics were acheeved dos o ey
bivi ol i besn  while FEveiang Sirough
dilferest Moile The clThine stached Tl sctivation
Iechmiges ks boen sl 10 mesiure e EFs. The
induced ey Sdrvilics 0 various g ek
Gila wens rorsndal by counling lbars using pre-
calibenies]  lagh  puniy  gersmasmm  (HEGE]
deteciors, coupled @ & CAMAC basod dals
Soguisilon  Eyiien Enesgy and clficacaty
calibeatan o the HPOG:s daacess wi dons e
usmy standssd "YEu p-rey sooete. The obiaissd
Fray apodEa e amalyeod usng the sallwan
CANDLE |6] aml e reesloss popoliisd in
reariasn are donlifed by charstermlie p—rmy ol
refipestive ERS and decay casve analywin
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Breakup fusion of '*O Projectile with ‘S at energy = 3-7
AMeV/nucleon

Rajesh K. Sahoo'. Chammendra Singh'’. Amnimaj Maharo'. Nitin Sharma',
Jazatjvoti Mohapama'. Luptemcin Chhura', Rahul Mahaco'. Pankaj K. Giri'".
Sneha B. Linda’, Harish Kumar®, Suhail A. Tali", Asif Alr, Rahbar Al
Sushil Kumar®, Nabendu Kumar Ded’, N 2. M. Sathuk”, M. Afzl Anzan®.
R Kumar’ S. Muralithar'. and R P. Smzh'
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Introdecbon
Heayy kBa (HI) imslused febaon fomslsmd
hase becn & sulpect al gresl inleresl rden Lhe L
o decaless. Thess sesssliond proses Lo Be helplul
i enderatasling saruns aucdcar asophyaical
hesze  semwching Fe e besviesl
chemical clement thal mey cxisl sl Depending
upn the nalue ol projacile-tergps combimilion
mnd ths cnogy of inksraclng necka, waos
s reddaia proccscs may codws, Hewesver,
in fhe eswpy eegion ol 4-8 Me'Vinetloon using
hewey inn projesiles such as il iy o
el | with heavier maw Lwgeis, tee seaclion
procee=s  Lhel Jdommate are Tukicm
(CFp smd Bresk-wp faswa (BLUF)Y [1-3] As he
neme sogpssls, in csse of OF, the meadenl
projeeiEls mmplaialy merges walk Sl Large
nmleus, leadling b lhe Bemalnon of dampsuml
mmdeus (M) in highly esomted ssle T
excibad UM s Se-sacles milully, by smilling
hght auclear particlss sach & aculrons (&l
ok (Pl amd slpka (o) pertcles, Tollowal by
emisiien of gamma {y) faps. la case of BUF,
which = alsn lErmad s aexsmpleis Tasas (FOF)
of Ehdgchve Wemaler seacton, e break-up al
nsidenl pempaiile citess | Lthe eavimes ol dhe
gl noclous. Furber, dependmg upea the
energy ol prepeclile o lighlsr oo leeayveer
Eagrmen of projpocials may less with the targe
mmdeus, leadmy @ [Drsaien ol cosposils
mvales (LMD i excilad] Slale Thet C5 then alss
decazicn, mmizally By cmilling hghl asclear
partssles [nlhrwed by s In BLUF, e un-

Fasicnd Emggesentl s ven a D Torwand direction: s
Epociaber, walkoul Baving sy smpad on e
reaciazn, he way of proconls |1, I). TI:I'I.1_|*I._
the breskh-op fsion dyeiemecs, voriom
stk i BHLF, sam fule, hal gpet &2, h.l.'\n.'ht:-
propeees], Tl ossae ol lhess o medels
reprodure  the BELUF o ICF  oross  aeslon
li.l.lE-:I.l:-IJ- below B Blsvimadesn |1-3] Ta
dvesiop thaorers-al meded,  the
kpmh:rﬁrEJF_mm cmilrdaes Clemine]
parascicsrs, that govemn Ues pestces kave b be
shsleed in & very wyvelemalic ol cerelul maanss
Warams have been mads carleer, bul B
resch he goal there are mules by g Fusther,
wirmsud  metheds  ssch 0 encilmtiomn  Tusclion
(EF), FEwwasd sooanl rasge distrbulion (FRRELIF,
gl dedsibuion (ALD) sad spin disrdbulien
(S have Botn wied W csmprchend he BHLF
To have Terdhes Boler wderatassling ol

BILTF resclion Synamics, v hies corvicd ol the
EF messuremenls of wefioms  evapoeralion
residucs (ERS) populsisl in b _I‘(Iil}t-.
e enengy eogean ol 8- MeVino:loon
Experimenial Details

The expeerimenl work carssd oul ol [nles-
Ulanvsrsnty  Accslerstor Centre (1AL, Mew
Delln By mang fhe pedlsinon sooclersion Eeiline:
al foils of thickness rasging frem OUE-1.3%
mphon’ wmd Al Foals {acling @8 caloher oo well oo
ey degralel of luckese 0520 mgimm’
were [alrscaiend ol lepel developsent lalsratory
PUAL, By using Lhe solling lschnigue [4] For
beslles socurasy, Ehtlhl:i.-:-:d'blﬂ"'[ldﬁ:ﬂ:
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Effect of entrance channel in fission fragpment anisotroples

for the reactions forming compound nuclel
N0 Rn and 151

Lakhymjiz Eu.rmn' * Horuo Al Rashid®® & Doas®2 M. K. Dely! | and K. Kaliga?
of Phgnice, Covhati Umivcraity, Comeheti TR 0L budio
:J'.ll.]:m-h'rm! af Flgwics, FOK Callege, Wagaos, TEIFI ] fnda onsd
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Introduction

[mvestigatlon of angular dstrbution of fis-
slon uets 13 ome of the most commanly
used method todifferentlate fusion-fission snd
ueasl fssion processes ab near barrier energles.
In heavy lon collslon reactions, the fusion
dynemics Is strongly mAuemeed enirance
channe properiies of the colllding nucled snch
1] I'I:Idl.l'."l. il AEFTENTHL
(), d . |:|51.'I1-r: .i'ﬁm (&), calltsion
CIETRY, ol "I"I1|: direetion of the mass Aow
In the dinuclear system plays & dominent role
In ibe rescilon dyoamics. [ Is ceporied In
the IMersture thet for @ system with enbranes
chennel mess symmetry (o) greater than the
Hustnaro-Callono mess asymmetey (o
mass flow takes plece from thE']JrDJDIn;H."E Iglll:: ihe

target lmding to the formation of & compommd
:Imlr:l.u (CN]}, which may decay via fissiom or
particle evapormtion In oy leter time. O the
othor band, for o < o2y, mass Sow ooours In
the opposite direetion and & dimeclear
Is formed which will beefore equilibrating
In all degrees of freedom, leading to qusasifis-
slooi.

Fiaslon angular distriboiions of
the N3 204 PR amd 800 BT A (| load-
Ing o same CN P58, hoving mes symme-
tries that fall on elibher sde of the opo wmioe
show no evidence of questfission [1], which
ruled ot the presenos of eotrunce chanmel
offioet around cowlomb barmior energies.  For
10 By 2 g "  and P S
| resctlons, forming the same N ¥0{n,

* Flactronic mldewsc Lakbys | icneraeligma il . con

the wariance of mass distribetlon of the fission
fmgments found Lo b lnrger o later two rene-
tlons for which o o orpe mpl resenes of
qus sslon. In the recent st avite ef al.
measured fission fmgment mass distributlion
fior N "8, 5¥ iy where thoy found varl-
anoe In mass distriboilon for the system with
eniranee channel mass esymmetry being leser
than gy valoe M. In this work we haove cal-
culsied the fsslon fragment ansctroples a8 &

fisnetlon ol redeesd coudomb barter Eqopp
for the compound mucld 30 fin gnd 558,59 oy
ﬂ:II.'I:I:II!:E through different entrance channels
with help of standard saddle polnt sta-
tistical moded (SSPM) to study the entranee
chanmel effects.

S5PM formalism for angular dis-

tribution

Arcording to the sisndard iremsilon steie
model [TEM]) or !'I.ﬂ.l:l:'il.‘l:' sarddle point sis-
tistlcal model (35PM], n.nqu-
lmr dld:rll:i.lﬂ-:-rfﬁlm mee:nugu Ar
anlsotropy (A). The angoler anisol
fined ma the retic of yicld st 0 or 1
at WP and i 1= given by

Lo I.hnl

v B [
£ £
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Studies on Elastic Scattering of *Li + *"Ca Using
BDMRIY-Pariz and Wood-5azon Potential

Harun Al Razhid'~, * Nabendo Fumar Deb®, Amar Das'-, Kushal Ealita'
DFMJFWMLM (Turseshunds- T8 A0 P PNTR
J:llpn'_-ffhll.ln' BEE Colayer, Nogeon- 7520, TRTHA
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Introdecton

Sudy ol claslc atallefiig = af =6 poflsEl
pert o weadorsimnd peraphersl heavy sca (HI)
inlsfaction. Any boclesr  inlactssh  svalues
nlear polnlial aloeg wilh Conalosl polsnlial
ind the chancs off the faclcar potcntual ssvcaki &
wide wasisty al ph smibjocned b e
Gy porecnlige wilh 1he cxperisental dils
Haghly cslehraled aptical sade] (TR Norm sl
ol Bz weh ke plany wadh dilPerent Rind of polsnlisls
soch ai Wl -Rascn (WS}, Foldsg, Prosisay
el [ Weol-Saaos [eaalises &l leesl s
pEFaEsisTd @0 viFial | afder o malves dealis
ameiiag dals and preveiul cxpermdnlal newmalis
hive showe] da 'WE fomilssn = very good
plhetmmenabsgical  made]l o sludy  aucléar
Fee] | TV Hiowesver, ghcal focsdss ol Wh
forpabae 6 akadesal whes ikefEchon i@
ologsread  with wvery high oespstic |
Though, asy Hl iscreclion can be dissscis] by
confalifing e apocl mich o Boan chdigy,
cherps, mess s, howesves mone satsleiery
uilgrdindsg B more  peolabilisbe uil:l._
nleai-fmiclkeoon (MM mlifihon felslal.
sl mhﬂmmmw
i caerasd Gul avia & NN poteatl aves the whols
miws  dissibobos of aalliding perecin. Ths
sppmach = khown i foklmg aed this methal
hi heda wadcly uahd b geacEals fial pam ol the
O potentsl [1-3]. 1o Oams ek, we have
mnilyes] clasbe shoss ascloa of the ssaction
"Li+ e o energies 20 Me', 26 MeW, 28 MeV,
30 Y, 3T MV amd 34 MY, Dt ane ks
Eoi Be webmils sschive ol wew nre jinru [4-
8] Anslyiis = carisd osl smpleying e
ipproschct I e irs appeoach, feal part al b
potentzl is peseralss] using & doubls Gddieg
protentzl gnd 1he ismginey pobtnil I8 geadcsalal
;u-l.._“;puuuﬂ,_ wheresd ia Be stonid
dpprosch  both  eal and  imiagieery  aocloar
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potential in taken by be WH. We ol usgus sl
ol O porsmetsss from Bolh spprosches by

csmpaning e Deorclazal dels with xpenimenlal
data

Thesretical backpronmd

Murdear mieewtasn betuoen o juair of noesls
is dewcrdien] by lhe polealial  comsisling of
Coslomb (Vo) netlear Wyl and ccninilogal
potentzals which il fhe selereclion prodse
Ity b wefigesk  claslic  sead  mca-slaslic
[aFis T il @ peolemlind m given aa

HI'.{"‘J +v"ﬁ} + J_-l “r\.l
whess (| = e asguler somenioes  guenisn
esmbet ahd poo B reduacsd mass of Bie SvElen
s 7 oad e inler-nedlead diancs. W kive whed
the ol the avalshls @1 dhe  welsils
e iy Jine oy foe asalyias of clavlic scallesing
ikl BsEhgick. W wisd the MEY-Paris doskls
fzlding polenlial wheih ks the Gllowmg e
R

u_{;}-{llm%—!iﬂ%+ﬁ_[ﬂuﬂ:r}}

fmd the Wood -Sann priabial hes e nllawing
Tsrasal baes [ 2]
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Fusion suppression on nuclear reaction induced by loosely
bound projectiles
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Introdeciion

Dure iy the wrailability of iniense beams and
the impeoeed rimental fecilitie s i the reent
demdex, & renewed inienest hax beem developed
Lo anchs of fusion ooss seclion
[1]. In kx=ely boand projeciiles like 7L, "B,
elc. emEmates infeeEstng phemmenon ioeands
fmion eaction s epaeton emergy of thess
muclei are bow e Bemoe hawe high dances for
tﬂlﬁ..ﬂumm. Li break inis 'H &
Ha “Be beaks up inio "He + 'He + nwih
mpamlion energy  1L4E  MeY, 1687 MeY
respeciively. The e theeshoki e i
this a:tri: lirw d:::ﬂﬁ whach de h'rg.l'q-
probabdlity of this oucess 2x 2 projectile rises
and ]:I.E:;z fomms the basis of muEerms
(] ois. Thes cliles dimecily boealk
W lihpﬂtﬂdﬁurﬁne:mmz
the heavier mpel mclkei during fusion process.
Stthmmmznhstdtuuhﬂmi;
diffi=rent s o evens: penjeclile Tusing w
mwﬁh“:muriﬂm;ﬁqﬂh
fmion (F); projedilke beaking wp into
fagmens which then laber fumes with pet, a
e of equential compleie fson (SOF) one of
H:hutq-hg'mtrnn;wﬁmg:t,la:

of imcomplele fusion (ICF); sl nome of the
beakup products ssd the target e with one
mnother, o ceee of o caphue breakup (NCBLUL
In such cawes theoeGal o echions e
expecied o be higher than the comespomding
experimenial vales a phenomenon commonty
lcrarey o s, i o SLIPENES S0m.

W i versions of e cleodol mode] ae
wlilabde in the Eentue o explen ge fusion
suppression of sysems imuiving weakly bound
projecils. (lassical raeciory model 1) cn
inoompiete fesion. It can sl B incorponied i
the COeOC formalism. Modified wmion of ths

made L, cleesical drmamical moded [2]
lager coubd delermine  the

provabiy e

this paper, we will present 2 modified formsls
place of the formula wsed by Phooken etal [3]
for the fmsion suppresson factor amd o

H::n.n:l:ﬂ::'ﬂ:h:r:l:lm"l.-+"“5..“ﬂlﬂ
‘He + ™8 whose hmion excibson des o
wvailable in the Refs. [4,5,5] and where Besion

suppresson is cheened.

Theory

The three body Legrangisn, = shown in
equation 1, in fwo dimensions are consrocied Tor
the projectie and the brpet sysem with e

that the projectile i rl-n-pntl:l
parscies [1]. The Woond-Saxon fomm
mﬁ;ﬂhﬂumdlﬂ:mm
war ‘hken from opScal model amlyss of e
elasso scatiering data

1 TIPS T L I B
e T I

(1}
Al = ¥ Y
The detail sbow the imterection prientiol is Een
from Ref. 2]

Methododogy

The diference between theoeiGcal and
experime ksl omss sechion (Fuson suppressscn )
is: de 8o the fraction of projectile beak-up near
the hemvy frpet For  laspe  member  of
rajectories, we define breakup fractson as
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Theoretical analysis of fosion excitation function measore ment
for "0 + '""Sn system

Mabendu Kumar Deb” * Hanmn Al Rashid'”, Amar Das'”, Kushal Kalita'
! Mariear Datacter 8D Lz, [epartrust of Piysics, Gachet| Deiaerrity, Jalst bad, Ciovakati - TAr 004, kndia
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Introdsction

Paaciear Tusion oross saction sroemnd  the
COplomb Eerrier mweals varie lies of phenomena.
ome such phesnmenca is the enhande ment of the

pre
peneiration moded (BP%E [1]. Such enhanoe ment
oorurs dee o e couplag of relaie moGon o
inemal degrees of fmeedom of the colliding
muclei such as deformation |2), vibreSon [3],
muclenn ransier (4] sl meck formation [5]
between the o ineracting nucki. These
o ofien lessen the bamier bBe

nm:g&:u:d.mmmmb o
imo mlspe potmisal bariers which then canse
entamncement of fusson es-sectaons [S]. With
the deoreiical musdisls avasiable, these efEcks of
inclastic  excimgions  oombd  he  scplmned
reasomaiy well within the quanim coupled

ooupled channel (BOC) spproach [7]. However,
the role of the mewiron manser on @e ey oo
subbarrrier fusion i =Ell nod fully resclwed. Thes
is mainly becamme of the challmges o scommi
for e inimicale mechanism of mansier chomoe ik
in the theorstical models, = e chargeiess
neuron, maifeced by g Cowlomb barrier, can
meely flow ffom ome oollsion parmer oo the
oither even at larpe @mtemuocke ar dedances 5]
FMeuiron Depsfier plavs 2 vitl mole in the
enlancemeni, esgecially, for de sysiems having
positswe ) value of few neubons Tansker, as il
s @ considerable shift in g barmier height
[#]. A series of sindies were done, eventmlly, o
extricaie the POENT efect on the Musion oooss
smoson. 1 hax been cbserved that a
enlancement of Tmion oross-saction below
uncoapled Oolomb bemser conemed de o
nenrmn areder channels for some of the Tusing:

sysiens laving posilive {)-vale fior the trensfier

channel. On the contrecy, e o sme 11-9
having POQMNT channels 'nhi:h-:l:-rnt:}grmm]'
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Abstract

Fabrication of metal nanoclusters via gas phase synthesis method and their deposition on a solid surface has numerous importances as far as the application is concerned. The size
of the deposited nanostructure can influence various properties of a thin film which led us to carry out the study of morphological aspects of the films that have been prepared by the
mass- or size-selected silver nanoclusters on Si substrates. The Ag-nanoclusters films are produced by using a gas aggregation type magnetron-based nanocluster source and the
size-selection is done by a Quadrupole Mass Filter (QMF) attached with the cluster source. The film deposition is carried out at varied cluster beam current for constant deposition
time for the cluster size of about 4 nm diameter. The morphology of the films is investigated by atomic force microscopy (AFM) and scanning electron microscopy (SEM). From the
observations, it is found that inttially the nanostructured film is mono-dispersed for a lower cluster ion current while for higher ion current mound-like structures appear. The effects of
surface diffusion and agglomerations of deposited clusters are discussed for the formation of mound-like structures. Structural and composition studies show the elemental purity of
the films under investigation.
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Abstract

Fabrication of nanc-patterned Si surface with simultanecus metal co-deposition 1s demonstrated using low energy 1on beam sputtering at nermal incidence by the inclusion of
stainless steel as seeding material for different sputtering times at room temperature. The nano-patterned surfaces generated at such a low energy range using ion beam are
considered to be potential candidates in various fields of nano-technological applications. Herein the evolution of nano-dots topography on the Si surface has been observed from
the morphological analysis. Investigation of chemical states frem X-ray photoelectron spectroscopy (XPS) measurement reveals the presence of metal impurities viz. Fe and Cr
originating from the stainless steel target. The high-resolution XPS core level spectra of the detected elements are characterized and subsequent analysis of their compositional
details indicates the formation of metal-oxide and metal-silicide on the sample surface.
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Engineered Clay Nanomaterials for
Biomedical Applications

Chapter | FarstOnline: 21 February 20 33

op 277314 | Crte ihes chagpier

Aninditas aikia Barsha Rani Bora, Priya G hosh, Despak | Deuri & Arabinda Barush )

IR Partofehe book series: Manstechinalogym the LifeScsences ((MALIS T

5595 Accesses £ 1 Citations

Abstract

The therapeutic potential of natural clayswas known to the mankind since ages and was
used as oures for wounds, tapeworm, hookworm, diarthea, and several other intestinal
ailments. However, ower the past lew decades, engineered day-based nanomaterials have
been receiving immense attention of the researchers over the globe for their tremendous
application potential, not only in therapeutics but also in food sciences, cosmetics, and
various polymer industries. This can be attributed to their remarkable biocompatibility,
loww cost, and advantageous structural features. Moreover, this emerging class of two
dimensional nanomaterials provides vast scopes for fadle dhemical modifications
fadlitating the synt hesis of novel nanocomposites with desired physicochemical
characteristics. Here, we present a briefoutline of the current developments in the area of
engineered day-based nanomaterials for applications in various branches of biomedical
sdences, such as tissue engineering, cancer therapy, drug delivery, cosmetics, and
regenerative medicines. Furthermore, it also attempts to provide an insight into the
physical and chemical traits of these engineered day nanomaterials that make them

suitable for specific applications.
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The Status of Women in the Vedic Literature

Dr. Subodh Kumar Mishra Bhagawati
Assistant Professor
Kamrup College, Chamata

Status means position or rank in a social group of legal
system. It also means the position of respect and importance given
to someone or something. Veda, the most valuable holy book of
Indian civilization, reflects the wisdom of Indian people in the
world. The ancient civilization of India provides us the knowledge
of the society which depends on nature. At that time the status of
women was so high. Women during the vedic period enjoyed
equal status with men in all aspects of life. Works by ancient
Indian grammarians such as Patanjali, Katyana suggest that

women were educated in the early vedic period. The history of
women education is not linear, nor does it have a well-organized
structure. But the historical sources often tend to be elitist and
present a glorious picture of the Indian woman in the past. The
degree of freedom given to women indicates the nature of the
status during vedic period. Marriage in the vedic period was
considered a social religious duty and united the couple on an
equal looting. Polygamy (X-159/3), Widow Marriage (X-40/2)
etc. were also available at that time.In the religious field, wide
enjoyed full rights and regularly participated in religious
ceremonies with her husband. Women's participation in public
meetings and debates, however, became less and less common in
later Vedic period. In this paper we propose to discuss the status of
women in the vedic literature.

Methodology and Objectives of the Study:

To write this paper, mainly secondary data have been used
from textbooks, reference books, websites etc. The stmdv is
mainly based on analytical study only. The main ob’ 6/10
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Habishaa ‘z';:gﬁ‘i:::an(ue there are many lady-Rishis also who
ll:h e message of Vedas from place to pliace. Th_ey not.only
expounded hymns, but also performed sacrifices like priests,
ffered oblations t; the gods and won honourable places in the
;a.laxy of the noble singers and occupied glorious niches. in the
temple of fame. To cite a few examples only, we may mention the
princess Ghoosha who was a celebrated seer of many
Rigvedictexts. (X-39 and 40) Several female seers are mentioned
in the Rigveda to whom some Vedic hymns were ascribed, such as
Vagambhrini (X-125), Yami (X 154), Indranee (X-145).
ApalaAtreyee (VIII-91), Aditi Dakshayanee (X-72), Urwashee
(X-95) Surya (X95), Sarparajni (X-189) etc. In Samveda also we

find female seers as Sarpajnee(6, 14) etc. In Yajurveda we find
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Skills of Communication

Dr. Sanjib Kumar Goswami

Lexically, the word *skill’ refers to an ability todoan activity
or job well, especially because one has practiced it. In other words,
it is the learned proficiency to accomplish encoded results often
with minimum outlay of time, energy, or both. In every domain of
our life, skills give us the necessary respite for shining to the desired
level with ease and comfort, and being able to communicate
effectively is the most important of all life skills.

The word ‘communication’ which derives its origin from
Latin ‘communis’, meaning ‘to share’, is the activity of
conveying information through the e.:xchan.ge of thc?nghts.
information, or messages, as by speech, visuals, signals, wn_tlng. or
behavior. In fact, communicationisa complex process and it 1s not

possible to communicate. Even when two people are refusing to

icati thing- by silences,
er, they ar¢ communicating some
i —— 4 e behavior.

bl
body language and other observa D e aninientionl, R

mmunicati intentio T
Allco S communicator s favor or
n can never yield

effect. This effect may not be always municatio

as desired by hirn o 3 POorscc(Z)nﬂict misunderstanding. hurt
. -1 it cause ) : ;

desired effect; mf;eag:/e womumunication generates the d?suei(rjl?ﬁre:il

and resentment. EfieC se could be to generate action, orm,

serving its purpose (the purpo tetc.) for

. in idea/poin
. unicate a certain ide M
create understanding Of commt and ensures that message

Wi SR planned e the communication proces

during : bt
distortion does ‘.’Ot take place applying for jobs Of iookmii ;8; [1

mees;lon;l ;‘);l display good commun
promotion, un ou
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skills. As our career progresses, the IMportance of e
skills increases: the approprate skill to spcak, li.'\;[Qn"nn]lmluni,‘r‘
write with clarity and conciseness are most CSScr;t?:lcwnn anq
employable after completion of collegiate education, things
The four communication skill viz. listening, reading, spez,
and writing are important enough to deserve the attention of leammef
of commmunication skill. While we are used to listening and rcadin;
we fear a lot when we turn to speaking and writing. The fearis we|
understood- we are not challenged about our listening and readin,
skill, we dare not speak and write unless we are not comfortable
enough in exposed environment. Here in this essay, an attempt has
been made to briefly elaborate all the four skills involved in the
process of communication.
A. Listening skill: o
Generally, listening is considered as the active process of el}c1tm8
information which involves mind, senses, attitudes and emouonsﬁlllf
we listen effectively then seemingly we will appear asamoreheio’
more “in tune” person in communication process, and accor mthz;[
we will be able to exert more influence over others than thoS:: e
are less effective listeners. To be an effective Commumcatg atthe
has to be an effective listener in both the personal Spberef??stenmg.
workplace. Therefore, it is important to master the skill 0t 50
Unfortunately, many people equate listening with heaﬂ?%'steMg
contrary, ‘hearing’ is only one of the three basic SIP Z oing’-
process- the other two being ‘understanding’ and J¥ e
A.1.Hearing: Hearing is the first step of listening. aneive soun
the traditional five senses it refers to the ability t0 P In simple
by detecting vibrations via an organ such as the ear.er is saylng
hearing implies listening enough to catch what the spea;m jcatio”
For example, if we were listening to a lecture on the €© skills Of‘h‘f
skill in which the speaker is talking about the four-s ectur® .
same, then we should be able to repeat the fact thll
wecan do so, it means that we have heard him proPe’ 4
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