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1. Single Crystul Spectrometer

-Orgunisation responsible

for design, construction
and oper..tion

LOcatiQn.

. Main purpose of apparatus

Stutus

Scientist in charge of .
experimental programme

Number of staff émployed,

- Available reference for

more detwiled description

Literuture on reséurch
alrecdy wccomplished

4. V.P;Duggal and C.L.Thaper

: Nucle¢r Physics Division,

Atomic lknergy Estublishment Tromb“y.

:’Aprru Rewctor, .
- Atomic Energy Establishment Trombay,
Bombay-~T74, India.

: Cross section measurements (both
scattering and absorption measure-
ments) snd spectra from crystals

for studying high order contaminution
etc.

. Yeur of first operstion 1957

K.R. Rao, Hucleur Physics Division,
ntomic Energy-lstablishment Tromboy

. Three to four

; Nilr

< 1. V.P. Duggal K. R.Rao, C. L,Thoper

and V.Singh,
Proc. of HNucl, 2hys . Sym9031um,
Waltair, (1960), published by
Department of Atomic Energy, Bombay.

2« V.P.Duggual, K.R4Rao, C.L.Thaper,
and V.Singh,
Proc. 1Ind. Acad.

'No% 2, 99 (1961)

3. V. P;Dugéal
Nucl. Sc. and Ingg. 6, 76 (1959)

of Sc. Vol. LIII,

Rev. Sci. Instr. 33, Ho. 1, 49(1962)

5. V.P. Duggal'and C.L.Th.per,
Proc. of Nucl., Phys. Symposium,
Madrus, (1962), published by

Depurtment of Atomic Energy,Boumbay.




&. K.R. Rno and C.L.Thaper, _
Proc. of Nucl. Phys. Symposium,
Bombuy (196%), published by
Depurtment of Atomic Energy,Bombay.

9. Programme  in progress : The spectrometer is being used at
. - present for studies or reson.nt
absorption und resonant sca.ttering
in Iridium and its compounds

&

10. Future progromme. . . , -1 Along similur lines
11. Speecial speeififations:

- Type : Single crystal, plwne crystdl

~ Collimator : Cross sectlon area of. the collimator snmetlmes
1 mm x 5 cms, sometimes 5 mm x 5 mm

- Crystals. available: Various crystulé have been used from time to
S time - 3e(11°2), Ge(111), Al(111), NgCl(200),
KCl . etc.
- Energy range° With Be(1122) mux. energy 3 ev., O. 005 ev to 3 ev.
- Sazmple : Useful area 5 ca x 5 cm. o ' -
- Specificztions: Distance for crystul to detector 150 cms.

—-Other detulls. Accuracy in ungulwr position is 1 minute.

2. Double Crystal Spectrometer I

1. Organisation responsihle : Nuclear,Physics Division,
for design, construcfion Atomic lInergy Establishment Trombay
whd operation o :

2. Tocation ' - 2 Canada'indi¢ Reuctor, .
: ' : stomic knergy Establishment Trombay
Jdombay 74, Indiav

3. Muin purpose : Crystal structure analysié
4. Status. ' ; ; - i First.yeur of operation-1961
. , «
5. Scientist in charge ¢ R.Chidambarsam, Nuclear Physics Division,

of experimentul programne - Atomic Energy Estublishment Trombay.
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1.

Number of staff employed

. nvail.ble reference for

more det..iled description

Liter..ture on rese.rch

wecomplished

. Progruume in progress

f
Ffuture progrumme:

speciul spécificgtion:

1% R.Chid.mbaram, ».5.3egquelira znd

S:u i{. dil'il{,« y
submitted for publication to
Jour. of Chemic.l ’hysics.

12.;d'Ch1dkmb~r-m, f.b.)equelrﬂ »nd

‘J. \.;Dlhk Zay
oubmitted for publication - to
Huclewr Instr. und Methods,

Jtudy of cryst..l structure of
AZZH(CN)4, 340, , 4H,0

Study of crystw.l structurc of
hydrogen bonded cryst.ls znd cupric
complexes. Jhen the Jouble Crystul
Spectrometer II goes into oper.tion,
this spectrometer will be nmodified
for low temper.ture york

- Cryst.ls and piwnes ivwiluble:'lead (200)
- Incident eneryy varinble or fixed: Fixed.

- Ringe of scztttring hnfle H

- oteps in whlch SCutteran angle cun be chunged : 6!

- nccur:cty of c0untcr Sbttln

- Collimwtors (LDCuthﬂ, size,

end divergence)

Q° - 100°

1 Ll

O, ;)‘inpile,_soller type - 1" x 13" x
i 24, 5/8° (T IHM)

ii) betwuen monochroa.ior =nd s. mple‘
5/8m"x 18n x 24, 15°(r7HM)

iii) betwecn sumple. wnd counter,
soller type - 10 x 1~—" X 24u
5/80 " (F.JHM)

(diversence of (iii) to be
increused to .bout ?° shoqtly)

- filters: Polyeryst.lline bismuth 4" long

- Other oper..tionul fe.tures:

H.1f =ngling by belt drive

DpectrOmetpr oper..tion .utomatic

Each refl@ctlon requires sep.r.te
, - setting.
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3. Double Crystal Spectrometsr II

Orgunisation responsible-
for design, construction
and operation '

Location

Main purpose of spparatus

Statusg

Scientist in charge of

experimentsl programme

~Number of staff employed‘

Available reference for
more detailed description

e .
Literature on reseasch
accomplished

- Future progrumume”

B3pecial specificationss

Nuclear Physics Division,
Atomiec Energy Est.blishment Trombay

Conada India Reuctor,

Atomic knergy LEstsblishment Trombay,
Bowbsy T4, India, -
Crystul structure énalysis

Jcheduled for completion March 1964

: R.Chidumb.rsm, Huclewr Physics Division,

atomic Energy Estublishment Trombuy.

“Five

Nil

: Nil

Study of crystal structures of
hydrogen bonded crystuls =nd cuprie
complexes

(1

- Crystuls and‘plxnés aQuilublefi;Lead (200)

- Incident energy variable or fixed ; fixed

]
- runge of scattering ungle

: 00 - 120°

- Steps 'in which scattering angle fcan be chunged : 6"

- accuracy of counter sctting: 1°' -

- Collimutor (locution, size,

~and divergence)

i. Tnpile
ii. betwecn monochromator and sample,
H1x 3" x 36", 0.4° (FWHM)
iii. between si.mple and counter,
~ tupered collimator of length
15" tipering from z" x 13" 1o
15" x 13" on the countar side
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- Other”operational features:

. = filters : Polycrystalline bismuth 4" long

Half angling by belt drive;
wutomitic operwtion; twenty
reflections in one luyer cun
be scanned with one initiel

setting.

Spectrometer IIT -

4% Double Crystal ¢

Organisuation responsible for

a. design znd construction

b. Operuﬁion

2, Location - H
3. Maiﬁﬁpurpose of apouratus :
4. Status . h ) :
5. Scientistsin churge of

experinental programme

Number of staff employed 2

Avuilable reference for
detuiled description

Progrunme in progress

Future programme :

1

b
)

M/s John Currsn Co. Ltd.,
Cardiff, U.K.

Nuclear ‘hysics Divisiony
Atomic Energy Esftublishment Trombay

Canada Indiu Rewctor, ‘
Atomic Energy Estublishment Trombay,
Bombuy 74, india

Magnetic scattering studies
Firsﬂ operuated wt Apsura Reuctor
in the yyeur 1959. Transferred to

Cunada Indiz Reactor in Jenuary 1960

Iq . S . S‘clty,bmu I’thy ]
Nucleur Physics Division,

 Atomic Energy Estublishment Trombay.

!
Four;

: P.K.Iyeng.r, N.5.S8atyemurthy,and B.A.

Dusunnacharyas; 2roc. of the Symposium
on Inelsstic Scattering of Neutrons in
Solids and Liquids, International

Atomic Energy Agency, Vienna (1961).

otudy of magnetic structure and

properties of iron-tin, iron-germanium,

end mugneseetin systems

Along similur lines
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Speciunl specifications: ﬂ
- Crystuls and planes availeble: AL(111)
- Incident energy fixed or variable 3 fixed
- Range of scattering angle: =30° to 130° -
- Steps- (smallest) in whigh the ) . 1/120
scuttering angle cun be ghanged: )
- Accuracy of counter settiﬂﬂ" 1 ’
- Collimators (location, size ) 1. jnpile, 2" x 2" x y
snd divergence) ) . 150 (FWHM)
' ‘ ii. between monochromitor and
semple, soller type - 2" x 2" x
24”, O¢6O(F‘v‘\]HM)
, ' iiji. between sumple and counter,
2" x 2w x 12", 1.,2° (FyUHU)
- filters : polycrystalline bismuth 4" long
- Other features: sample half ungling is by‘beit drive mechunism,
~ operwtion of spectrometer wufometic; facilities
are avallable to hesot samples and cool them down
to liquid helium temperctures; fields upto 4% kOe
call be qpplled on the s.mple, w
3 5., Polarized Neutron Spectrometer
Org.nisution responsible =~ Nucleur Physics Division,
for design, construo&;on Atomlc Energy Bstablishment Trombay
- and. oper@tlon , :
Locution _ s Canuda India Reuctor, '
‘ aAgomie lnergy Establishment Yrombay
Bombay—74 India,
. Main purpose of upparatus : To study spin don51t1es in m.gnetic
cryst als .
Status « .+ Scheduled for completion April; 1264,
Scientist in charge of N.S.Satyamurthy, Nuclear "hvsics Di?isint

S

experimental programme Atomic Mnergy bstablishment Trombey

Number of stafigemployed :'Foup



Special specificwtions:

- Crystals und plunes available: Co-Fe(111), (200)
' Magnetite (220)

- Incident energy fixed or{ : Fixed. For norwmzl operiztion a
o variable §  wuvelength of szbout 1 & will be
: . employed but the monochrom..tor

and. shielding are designed for

& wwgelcngth r.nge of 0.0 to
. : : 1.5 &,
— Detuils of field xpglledg . The! monochromator is mounted between
on monochromator

the pole pieces of 3000 Ce permunent
mugnct with o 2" uir gap : 1

Details of guide field : The vu1de ficld has o 3" squere sectlon
znd is 36" long. The value of the guide
field is wpproxim.tely 100 Ce.

Spin flipéer,‘type and rudio frequency type, m.de of 14 gauge
detalls - . copper xire, is 10" long and 15" in dia.

oo

Runge of scattering angles:

Smallesy step in which scattering\ahgle can be ch¢ngedé 1/80

_Accuracy of eounter segting: 1'f

Other features: . speciul fewture of the spectromctur is .n
sdditional thrust bearing independently mounted
above the sumple toble., An electromugned
producing fields upto 15 KOe c.n be mounted on
this heauring. ' The magnef cun be stziionary or
can be coupled to rotating with the sample.
table, Half ~angling is by a belt drive.

6. Triple AXis Spécﬂrometeth

ﬂ .

Organisation responsible ‘ : Nuclemr Physics Division
for design, construction Atomlc anrny hst*bllshmont Tromb¢y
and operution ‘

Locution ( . Cunada India Reagtor,
: : : © Atomic Energy Establishment Trombay,
' ﬁomofy 74, Indic.,
Main purpose of wnparatus : btudy of- inelustic scattering of slow
: : nautrons from so0lids and liquids,



3tatus

Scientist in charge of
experimental programme

Number of staff employed

Available reference for
more detailed description

Literature on reseurch
accomplished

Prograwme in progress

Future progrumme

Speciul specifications:
- Crystals and planes
- Ihcident
~ Range of
- Steps in
- Accuracy of scattering
- Steps in
- Accuracy
- Crystuls
- Outgoing
- Steps in which
Ran~e of

- Accurucy of positioning

which scattering

o

22

available as monochromator: AL(1
energy fixed or variable:
scattering angles

of setting sumple orient.tion: 17

energy flxed or variable;
snalyzing spectrometer
analyzing spectrometeri

of uwnalyzing

.ngle. cuan be changed:

Year ot first operdation 1952

Pik.Iyenguar, Nuclear Physics Division,
Atomic =nergy Establishment Trombay

Five

-

P.K.Iyengur et al., Proc. of. the

Symposium on Inelastic Scuttering

~of Nuutrons in Soldids Lnd ngulds,

(Chalk River), Vol. II, I.A.E.A.(1963)
1. P.K.Igengar et al.,
Proc. of Symposium on Inglastic
Scattering of Neutrons in Solids
and Liquids, (Chalk River), Vol.II,

T A.E.A. (1963)

2. P.K. Iyengur et al., -
+ Proc. of International Conference
on Lattice dynzmics, Copenhagen

(1963) ~ under publication

Study of phonon spectrum in iron
) . ~

Study of dispersion rel.tions for

phonons in v.rious cryst«ls

11), (200) -
Fixed
0° - 90°

1/16°

angle setting: 1
‘which sanple orientution can be changed: 3!

]

and plxnos avaelilable as analyser: A1(111)

Continuously v.uriable ‘
can be moved: 1/8°(264)
70°(264)

speétrometer: 1!
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.- Collimator (lOCdtlon, size, : 1. Inpile, 2" x 2" x . s%O(FWHM)

and dlvergtnCc) ii. between monochromztor and

sample, 2" x 2" x 24",
.iii. between sample and cnalyser
: soller type - 2" x 2" x 12"
» ] 14° (FWHM)
- filter: polycrystulline, bismuth 47 .

- Other erational features: Sumple orientution drive is by a motor
: - - cum reduction geur system; scattering
angle drive is by @« motor cum belt system,
wnulyzing spectrometer by o motor
operuted belt system; spcctrometer is
; opcruated automutically by vsn electro-
‘ mechunical drive countrol The control
cun be progrummed for Yconstunt momentum
\ - trunsfer” operation of the spectrometer,
Motor movements are unidirectional in a
given, progrimme

7. Triple Axis Spectrometer II

'
' \

1. Organization responsible . =3 Nucleur Physics Division,
for design, constructlon Atomic Energy Estublishment Trombay
and operation = C '
. N\
2. Locution : : Can@du India ReJctor, . \
S Atomic Energy hstabllshment Trombay,
Bombay 74, India :

3. Main purpose - : btudy of l@ttlce dyn;mlcs and atomlc
: ’ motions in lmqulds
4. Status ‘ " , 3 ochcduled for completlon in March 1964
D+ 'Bcientist 1n churge of H K.R.Rao, Nuclear Physics Division, ,
experiment«l. programme Atomic Energy Fsthollshmen+ Trombay

6. Number of staff eguployed : Three

e

7. Proposed progrumme : Study of atomic motions in liquid
- Krypton
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Speciaul specificztions:

crystols
Incident
range of
steps in
Accuracy
Range of
nteps in
nceur.acy
Steps in
Accuracy
OQutgoing

’

Filters:

of scattering ungle: 2'

wnd pl@nes svailsble: Pb @nd-Cu(200); £101171)
cnergyfixed or variuble: continﬁously variable
monochromator angle (29M) : 200 - 900

which 28, cun be chunged: 1/80

of 29M =3 1

scattering ungle: Oof- 110°

which scattering .hgle cun bevchanged; 1/30°

which sample orientuation can be changed: 1/80

of sample orientution: 2° A

energy fixed or variable: Can be varied in steps of 100
é)polyorysﬁ;lline bismuth (7")

b)provigion hws been made for. introducing .
- quartz single crystal filters if necess.ry

Other features: ionochromator und scatvering ungle drives

L

are motor operated belt drives,
is driven by~£ motor cum reiuction geur system
Operation of the spectrometer is autowmatic
and ﬁon—linear increments cuan be achieved -

by means of p&pef taipe instructions
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8. Beryllium Yetector

spectrometer

Orgunization responsible
for desing, construction
operation

Locat ion

Main purpose of appuratus

Status

vcientist in charge of -
experimental programne -

Number of staff employed

Available reference for
more detailed deseription

: )
Literature on research

Programme in progress

Future programme

Special specifications:

- Crystals‘and plunes avallabl

o
°

Nuclear Physics DlVlSlon

~ﬁtomlc hnprgy hstubllshment Trombqy

Cunada India Reactor,
Atomic Fnergy Estublishment Trombey
Bombey - 74, India

study of moleculur vibrations
and torsional oscillations in
molecular compounds; study of
lattice dynamics

Yeur of first operation 1961

P.K,Iyengwr, Nuclear ‘hysics Uivision,
Atomic Energy Estublishment Trombay

s Five

1. GJVenkataramun-et al., Proc. of
the Symposium @n Inelostic ocwttering
of Neutrons in Solids wnd TLiquids,
(Chalk Rlver), T.AE. A (1963)

P.K. Lybnoxr,
Nucl. Instr. and Methods)
(under publicwution)

G.Venksturaman et al., Proc. of

the Symposium on Inclustic ocittiring

of Neutrons in Solids snd Liquids,
Chalk River), I A E.A. (1963)
»Venkutaraman et al., Solid

2.
state Comm ¢
Study of phon%%lggg%%rumen maggb51um

by use of window filter techniques

»

: Along similar lines

¢s AL(111) and Cu(111)

- Incident energy fixed or variable: Variuble

- Range of monochromator angles: 0° - 279
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* 3teps in which monochromutor sngle cun be changed: 1/8° (in e
Accuracy of monochromutor setting: 0.01° '

Range of scattering angle 0° - 110°

Steps in which scattering zngle cun be chuanged: %£°

Accuracy of scattering acngle setting: 1°

Steps in which sample\orientution cunn be chungeds 4°

Accuracy of setting sumple orientution: 1!

Analysers uvailuble: a) Polycrystalline Bprylllum filte
: b) Polycrystulline beryilium oxide flltor
o ¢) Window filter employing a Be-BeO combi-
4 nation - ‘

filter details: n & b) 2" X 4" cross section. znd 41 long .
' » cudmlum wrapped

£) 7 beryllium pieces, 3" x 2" x 8" inter

leaved with cadmium =nd one 2" x 2" x 49
beryllium oxide piece :

detectoridetails: & & b) one 2" dia 6" long'BF3 counter pluced
’ ‘ broadside on '
c) A ring.of 12 counters 1" dia, 12" long
arruanged - to see back scattered neutrons
. ~ from Bel.
Collimators (locution,: i)inpile, 2" x 2" x , &
size and divergence)

s}

ii) between monochromztor and sample, .
A : ‘ soller type - 2" x 2" x 24n 5/80

Inpile filters : Polycrystalllne bismuth 4

provision has been made to introduce quartz
filters if necessary .

Other features: Monochromator drlve is by a motor opurubed hélt dri -
Counter drive is by similar mewns. Sample
orientution variation. effected by = motor cum
reduction gear system. Operaztion of the
spectrometer cun be progrummed for "constant
momentum transfer" oper<tion. Such, programmes
are used for study of phonons by the w1ndow
filter technlque.
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9. Rotating Crystal Spectrometer

Orgahisation responsible ;s Nuclear Physics D1V$51on,
for design, construction - Atomic Energy EStublIShm@nt Trombay
and operation |

. Locution ) : Cankda India chctor,
: : - atonmic anrgy Establ ishment Trombay

. Main purpose of apparatus e Study of cold neutron SCMtterlng_
I ' from liquids and solids
Status L S ;'Yéar of first operation December 1963
Scientist in charge of G.Venkstaraman, Nuclear Physics Division
experiment.l progromme. Atomic Energy Establishuwent Trombay
Number of staff employeﬁ, K Foqr
Proposed programme . : Study of ;tomlc motlons in liquid
T v methane .

-

prCldl spe01flcutlon _
-~ Filter details: 2 inches of lead’ 51nglc crystal
| 6 inches of quartz single crystal
» 4 inches of beryllium
- Rotor: aluminium single erystal - i
' spherical (2" dis) in shepe reflecting from (1 1) plane
- - wavelength: = 4 2
- Dlstunce between sémple twble and crystdl 25
- Pulse w1dth ut sample tuble
- rllght pwth : 3 meters:

- Neutron detector: # bank of 6 BF. counter
' 2" dia. 18" long filled to 60 cms of Hg with
90% enriched gus

~ Time anulyser: Number of channels 100
' ' ' channel widths asvailable 8 usec, 16 usec and
32 usec. .

- Resolution at incident energy :~Q¥L~3%:

~ Range ofrsCafpering angle: 0° —1iOO°“



