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LINIVERSITY GRANTS COMMIS SION

BAI{ADLIR SHAFI ZAFAR MARG

NEW DELHI. 1IOOO2

Annual/Final Report of the work done on the Maior/ MinoL Research Project.

l. Project report No. : Final report
2. UGC Reference No.: F .42-7901201 3(SR) dated March 22,2013
3. Period of report : 5tl' June 2013 to 3 I't March 2017

4. Title of research proiect : "Study on neutrino masses and mixings in the context of
recent neutrino oscillation data".

5. (a) Name of the Principal Investigator : Dr' Mrinal Kumar Das

(b) Dept. and University/ College where work has progressed:

Department of Physics, Tezpur University.
6. Effecting date of starting of the project : 05-06-2013

7 . Grants approved and expenditr,rre incurred during the period of the report:

(a) Total atnount approved : Rs. I0,-50,800/-
(b) Total graut received: Rs. 9,47,2801'
(c) Interest Earned: Rs.l 1,410/-

(d) Total Expenditure : Rs. 8,80,487i-
(e) lJnspent Balance : Rs. 78,203/-
(f) Report of ttre work done : Separate sheets attached as Annexure IV

8. (a) Brief objective of the pro.iect:

The prirnary ob.iectives of the project are:

o Theoretical prediction of texture ol tteutrino mass matrices from SO(10) GUT

with or without supersymmetry.
. Study of prediction of neutrino masses and rnixing from framework of seesaw

types (l,lI,tll) and their combinations and discrimination of neutrino masses-

normal vs inverted hierarchical.
. Studies on neutrino mass matrices which lead to deviation from tri-bimaximal

mixings and their origins from the general sttucture of gauge symmetry.

. Study of non-zero texflrre of the right-handed Ma.iorana mass matrices Mn which

cal be useftrl to explore baryogeneiss through leptogenesis provided.

(b) Work done so far and results achieved and publications, if any, resulting from the

work (Give details of the papers and names of the journals in which it has been published or

accepted for publication) :

(1) "Ruttiutive generotiort o.f tton4ero Ou in MSSM witlt broken Aa fluvor
symmetry" by lvl. K. Boruh, D. Ilorah ancl M. K. Da:i, Nucl, Phys.8885,76-96(2014)



(ii) "Perturbutions to the p-r q,mmetry, leptogenesis ancl lepton flavor violation
witlt the type II seesow mechanism" by M. K. Borah, D. Borah, M. K. Das anrl
Sudhanwa Patro, Phy. Rev. D 095020 (2014)

(iii) "Corrections to scaling Neutrino Mixing: non-zero Ots,6 CP ancl Baryon
Asymmetry" by Rupam Kalita, Debasish Borah, Mrinal Kumar Das, Nucl. phys, B 894,
307-327 (201s)

(iv) "Discriminating Mojoranu Neutrino Textures in the tight of Baryon
Asymmetry" by M. K. Borah, D. Borah and M. K. Das, phy. Rev. D gl, ll300g (201s)

(v) "Neutrino Phenontenology and sculur dark Matter with Aa flavour symmetry in
Inver"'e and type II seesaw", by A.Mukherjee and M. K. Das, Nucl, phys,8913,643-
663 (20 I 6)

(vi) "Common origin of nonzero O1j ond Dark Matter in on Sa flovor symmetric
model with Inverse seesow" A, Mukherjee, D. Borah and M. K. Das, accepted for
publication in Phy. Rev. D

(c) Has the progress been according to the original ptan of work ancl towards achieving
the objeotive, if not, state reason: Yes

(d) Please indicate the dift'iculties, if any, experienced in implementing the project: Due to
non-receiving the 2"o installment, it was difficult to maintain the progreis of the project as
fellowship of the project fellow was dis-continued frorn January 20r5.

(e) If pro.iect has not been completed, please indicate the time by which it is likely to be
completed. A sutlmaryof the work done forthe period (Annual basis) may please be sentto the
Commission on a separate sheet: N/A

(0 If the project has been completed, please enclose a summary of the finclings of the
study. Two bound copies of the final report of the work done may also be sent to the
Commission on a separate sheet.

(g) Any other inforrnation, which would help in evaluation of work done on the project. At
the completion of the project, the first reports should indicate the outputs such as (a) Manpower
trained (b) Ph.D awarded (c) Publication of results (d) other impact, if any: Project fellow Mr,
Manikanta Borah has been awarded Ph.D degree on the work associated with the findings of the
project.

,il
(,\lr
V\&/'

PRI NCI PAL lNVESTIGATOR

Date: 3\, \ r%-\r
I:\
: . ._ , . /. ; 1- f, . . -

i 'lh&, pn Nq,itnrte . -. ., hbo'

r*-
\t )

| 1.--
REGISTRAR, Tezpur University
Date:

tlegistror
Tezpur Universlty

' ,.' I -'i r i'.r",1r ., l



Anrtexure - IV

I.JNIVERSITY GRANTS C OMMISSION
BAHADUR SHAH ZAFAR 1VIARG

NEW DELHI - 110 OO2

certified thar Grant-in-aid of Rs. 2,60,480/-(Rupees Two Lakhs Sixty Thousand Four

Flundred Eighty only) was sanctioned by the University Grants Conrmission as 2nd

instal,nent under the scheme of support fbr Major Research Project entitled "StudY on

ata" vide UGC

ffi790/2013(SR)datec1March22,2ol3andanunSpentamountofRs'
13,243l-(Rupees Thirteen Thousanci Two Hundred Forty Three only) from the previous

year (first instalhnent) have been rernained' Amount of Interest earned is of Rs' 11'410/-

(RupeesElevenThousarrdFourHundredandTenonly).outofwhichanamountofRs.

2,06,930/- (Rupees Two Lakh, Six Thousand, Nine Hrrndred Thirty only) has been

utiiized for the purpose which it was sanctioned and an unutilized balance of Rs'78'203/-

(FiftyThreeTlrousand,FiveHundredFiftyonly)havebeenremained,whichistobe

returned to uGC. Kindly let us know the bank account number associated with

UniversityGrantsCommissiontowhichwecansendtlretotalunspentbalancementioned

above.
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SI'ATIii\'It]NT OF EXPENDITTjRII IN RESPECT OF MAJOR / IYIINOR RESEARCH PROJECT

l, Narrre olPLinr,ipal Investigator DR MRINAL KUMr\R DAS

2. Dept. t)f University / College Pnvsics' fezpur U

3. Uc()approval No, and Date E-Np-12-_29U2!.1]-l!R)dated Maroh 22' 2013

l..litleoftlrel(esearchProJect..Strtclvonnetttrinonlassesandnrixingintltecontextofl.ecent
rc ulluq-alglbirSn da t a"

5 l':llective clatc' ol starting the project

6. (a) Peliod of F.xpendittu'e: Front

05. 06. 20 I l
21 . 05.2016 to 1r.03.2017

(b) Detailsol'ExPendittrre

Gran( Expcnditrrrc inctrrre d Rs' Total
Expcnditu re

Balancc

S.

No.

Item Anr0tlnt
i\pploved
lls.

released as

lu
i nst u ll nrent

Its.

60p00L

in l\{a1'

201 6

Rs.

2013-2014 2014-2015 2015-2016 2016-

2017

F ronr I

an(l 2'

installm
nt

59,9211- 59,9271-

2 Equp,".,,lt 2.00.000/- 2,00,000/ 8(r.4 l6/- 8(r.4 l6/- t,l 1.5841

f-
l--;

---_-_]Florrolariurtt I

-----1

Nil
-rop007- 28,000/- 24,913t- 3,060/- 24.9901- 52,9631- r0,037/

C'nn t irr rrencv 3 5.000/
Ir Field Worl< I

Tlavel

r,00,000/- 50,000/- 40,000/- 34.9411- 20,08(r/- r,000/- 9,9401- 65.9'73t 24,0J il

6 Chernicals/Glassw

are/consuntable

10,000i - r5,000/- r2,000/- r 4,862/- 12,000i lb.6bl/

1 I{iring Senrices

(Cionsunrable)

NIL

8 Overhead 62,800/- 62.800/- 62,346 62.346 )il

9 Any other itcrrrs

(Please specifY)

NIL,

l0 l-lortorarittr.t-t to

Princ ipal

Investigator'

(tbrnr. , . to .. ..,)

NII-

I I I Statl (date of

l appointmcrrt)

! t ti.,,',' 21 .05.20t3

I to.iL03.20I5)
| (l'lc,rtc grve details

I nt staff

I aooointment in the

5,2 8,000/- 2,64,0001 1,80,480i r,38,133/ t,25,8671- r,02,000/ 1,60,00
t)l'

5,26,000/-

FoT SURAJIT CHAKRAI]ORTY & CO,

Ct-IARTERED ACCOUNITANTS e
. - -2i\.'-: --'S-z- 

-.,r. 
g,?:,2., r r'

cA, suRAw CH,I(RABoRTY
(Fro-pti6tor)

lANV\ft\\dS3

Finarce OSTicer

Tezpar llruversilY
Memtrership t'|0." 3011054

Books &.lourrtals 60,000/-

\
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prcscribed forrriat

ar)uexllre ix as per'

xi plan guidelines

of' Major Research

Proj ect,)

Interest earned
I I ,,1 l0/-

r.60,8 t 5/- 8,80.48 7/-

(c) Plojecr Fellow :

S. No. [ixpenditure Incurred

l. Honoralirrnr to PI (Retired
Teachers) Rs. 12,000/- p.m.
Pro.ject Fcllorv
Fellorvship (ru Rs. 14,000/- p.m,

vicle tlG(l letter No. F.

utilrzed an anrount of

i)ate o1'Appointmenr Q510O20 I 3

Iironr to Amount Expencliture
Approved (Rs.) lncurred (Rs.)

Nil

l. It is certified that the appointment (s) have been ma<Je in accor.lance with the terms and

conclitions laicl tlown by the Comrnissiorr.

It as a testrlt of checks oI audit objective, some irregulai'ly is noticed, Iater.date, action will be

tal(r-n t() relirnd. acljust or regularize the objected anlounts.

Pavnrent 1a; revisccl rates shallbe rrade with arrears orr the availability oladditional f,uncls.

It is celtitlccl that the grant of'Rs.9,47,280.00 (Rupees Ninc lakh Forty Scven t6ousancl Twq
Ittrrrtlred Eighty only) received tl'orn the University Crants Cornnrission ancl inter.est earnecl ol
arl a[noLIl]t ot'Rs. ll,4l0l-, ltntlet the scherne of support of Major Research Pr.oject entitlecl

3.

4.

No. 42 - 79012013 (SR) dared Malch

Rs.8,80,4ti7.00/- in purpose tbr. which

22,2013 fi'om whiclr has been

il u,as sanctioned. The unspellt

w
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