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Warshlp INS Mumbai to make

first visit to Sri Lanka today

The Indian Naval Ship (INS) Mumbai will arrive at
the port of Colombo on Monday for a three-day
visit to Sri Lanka, the Indian High Commission in
Colombo has said. INS Mumbai, the Indian
Navy’s frontline warship, will be received
ceremonially by the Sri Lankan Navy, the High
Commission said in a press release on Saturday.
“This is INS Mumbai’s first visit to Sri Lanka and
will be the eighth port call by Indian Ships this
year,” it said. The ship will bring essential spares
for the Sri Lankan Airforce-operated Dornier
maritime patrol aircraft, the pilots and flight
navigators of which are being trained by the
Indian Navy. Apart from this, the Indian Navy
also supports the aircraft's maintenance with a
technical team and spares. e
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Classical language centres ask for autonomy

Sreeparna Chakrabar
NEW DELHI

Special centres set up for
the promotion of Telugu,
Kannada, Malayalam, and
Odia after they were desig-
nated classical languages
are demanding autonomy
in their functioning in or-
der to better carry out
their functions.

India has six classical
languages — Tamil, San-
skrit, Telugu, Kannada,
Malayalam, and Odia.
While four of the centres
for classical languages
function under the aegis of
the Central Institute of In-
dian Languages (CIIL), My-
suru, the centre for Tamil
is autonomous. For the
promotion of Sanskrit,
dedicated universities also
receive funds directly from
the Union Education Mi-
nistry.

At a meeting on March
18, the project directors of
the centres for Telugu,

TS9N

Kannada, Malayalam, and
Odia demanded that their
institutes be made autono-
mous. Following this, the
centres were asked to sub-
mit detailed project re-
ports, which was done in
June. However, no further
direction has been re-
ceived from the Education
Ministry as of now, sources
told The Hindu.

Once a language is noti-
fied as a classical language,
the Education Ministry
provides certain benefits
to promote it, including
two major annual interna-
tional awards for scholars
of eminence in the said lan-
guages. A Centre of Excel-
lence for Studies in the
classical language is set up,
and the University Grants
Commission is requested
to create a certain number
of Chairs for the classical
language at least in the
Central Universities.

Replying to a question
in the Lok Sabha in 2020,

The Centre of Excellence for
Studies in Classical Kannada in
Mysuru.

the Union government had
said that in the previous
three years, ¥643.84 crore
had been spent on the pro-
motion of Sanskrit, while
329 crore was spent on the
other five classical Indian
languages.

The sources said the
chief problem facing these
four language centres was
that any event or activity
planned for them had to

get financial sanction from
the CIIL. Most of the time,
the centre has to hold the
event first and then get the
cost reimbursed from the
CIIL, making it difficult to
organise many such pro-
grammes.

This also means many
positions for research
scholars as well as adminis-
trative staff remain vacant
in the absence of regular
funds.

At the Centre of Excel-
lence for Studies in Classi-
cal Telugu in Nellore, And-
hra Pradesh, as against an
approved staff require-
ment of 36 people, only 12
are on board.

Similarly, the Centre of
Excellence for Studies in
Classical Odia in Bhuba-
neswar has the approval
for 30 senior and associate
fellows and 10 administra-
tive staff, but has been able
to hire only eight.

In 2023, the Education
Ministry allocated I1.76

» AT H Tg AT T AIUTU §: TIH, T60d, TR, FFE, TAATAHT 3T AT AT

crore for the Odia centre
but it could spend only 56
lakh.

“There is no funding in
the centre and the Project
Director has no financial
drawing power — he has to
take approval from the no-
dal officer, the Director, CI-
1L, and is constrained to
spend from his own pocket
to conduct any pro-
gramme and then get it
reimbursed from CIIL.
This difficulty will be
solved when the centre
will be autonomous,” a se-
nior official at the Odia
centre told The Hindu.

“I have been here for
the past two years. We do
not have any financial re-
sources. Only two persons
are here — myself, and a
daily wage employee.
There are several vacan-
cies but none have been
filled yet,” the Project Di-
rector at the Centre of Ex-
cellence for Studies in Clas-
sical Malayalam said.
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Sonoluminescence: a little light

Arkatapa Basu

The human eye is adept at picking out
the smallest glimmer of light in
shadowed spaces and the faintest star in
the heavens (but light pollution has
made this very hard). Mysterious flashes
of light have always piqued our interest
— and this is perhaps where
sonoluminescence was born.

When two German engineers were
studying sonar — the use of sound to
navigate, like bats — in 1934, they
stumbled upon a strange phenomenon:
when a small bubble trapped in a liquid
is hit by powerful sound waves, it seems
to produce a flash of light.

The cause turned out to be
straightforward, if also fascinating: the
alternating high- and low-pressure
phases of sound waves caused the
bubble to expand and collapse rapidly.
During the collapse, the bubble
compressed so intensely that the
temperature inside soared to several
thousand kelvin.

The extreme temperature caused gases
within the bubble to ionise and release
light energy in about a trillionth of a
second.

We do not know how exactly this light is
produced — yet.

The world has more mysteries than we
like to admit.

Sonoluminescence is not restricted to
labs. Pistol shrimp (family Alpheidae)
possess a specialised claw that it can
snap shut with incredible speed. The
result is a jet of water moving so fast
that it creates a low-pressure bubble in

Long-exposure photograph of sonoluminescence.
Each bright blue point is a bubble undergoing
sonoluminescence. BRIAN POLLACK (CC BY-SA 3.0)

the water. And when this bubble
collapses, it generates a loud sound,
intense heat, and, if you’re lucky (or
unlucky?) to be nearby, a fleeting flash of
light.

R

For feedback and suggestions
for ‘Science’, please write to
science@thehindu.co.in with the
subject ‘Daily page’
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Frequent mass wasting in Tibet
a cause for worry in India

According to a new stucly, more than 700 million cubic metres of debris have been mobilised in the Sedongpu gully catchment since 2017 the combination of long-term
warming and intense local shaking due to earthquakes has greatly enhanced landslide activity in the area

Rahul Karmakar
GUWAHATI

new study on the high
frequency of mass wasting

events in the Sedongpu Gully of

the Tibetan Plateau since 2017
and the rapid warming of the area, which
rarely experienced temperatures beyond
09 C before 2012, could be bad signs for
India, specifically the country’s northeast.

A geological event, mass wasting is the
gravity-influenced movement of rock and
soil down a slope. A gully is a landform
created by erosion from running water,
mass movement or both.

The Sedongpu Gully, in the catchment
of the Sedongpu glacier and its valley, is 11
km long and covers 66.8 sq. km. It drains
into the Yarlung Zangbo, or the Tsangpo
River, near where it takes a sharp turn —
called the Great Bend — while flowing
around Mt. Namcha Barwa (altitude 7,782
metres) and Mt. Gyala Peri (7,294 metres)
to create a gorge 505 km long and 6,009
metres deep. This is one of the deepest
gorges on the earth.

The Great Bend is close to Tibet's
border with Arunachal Pradesh, where
the Tsangpo flows as the Siang river. In
Assam further downstream, the Siang
meets the Dibang and Lohit to form the
Brahmaputra, which flows as the Jamuna
in Bangladesh.

The study, authored by Weile Li and six
others associated with China’s Chengdu
University of Technology, was published
on August 2 in the fournal of Reck

and ice i

Z Tl 3 5
The Sedongpu Gully in Tibetan China, visible just to the left of the Yarlung Tsangpo river at the centre of this image taken on December 30, 2020. GOOGLE EARTH

8.6-magnitude Assam-Tibet or Medog
earthquake in 1950, one of the biggest of
the 20th century. The 6.4-magnitude
Nyingchi earthquake hit the same region
in November 2017
“The Sedongpu study has serious
lications for the

g 1g.

According to their paper, more than
700 million cubic metres of debris have
been mobilised in the Sedongpu gully
catchment since 2017. The combination of
long-term warming and intense local
shaking due to earthquakes has greatly
enhanced landslide activity in the area.
The impact on humans has been low
because it is so remote.

However, environment scientists in
Assam said the study underlining
landslides was ominous for areas
hundreds of kilometres downstream. The
threat has been accentuated by big dams
such as the 510-MW Zangmu on the
Tsangpo and India’s planned projects on
the Siang.

River choking and flash floods

“China plans to set up a 60-gigawatt
project on the Tsangpo, which will [have]
thrice the capacity of the Three Gorges
project on the Yangtze, the world’s largest
hydropower plant,” said Partha Jyoti Das,
the head of the Water, Climate, and
Hazard Division of Aaranyak, a
Guwahati-based biodiversity research
organisation. “This region is
characterised by snurmuus geuph}slul
instability and experienced the

Tsangpo-Siang Brahmaputra Jamuna,
especially in India and Bangladesh. The
maost direct consequence could be the
addition of major amounts of sediments
to the course of the river, already one of
the most sediment-laden rivers of the
world,” he said.

The Brahmaputra carries more than
800 tonnes of sediment at Pandu in
Guwahati, becoming more than a billion
tonnes at Bahadurabad in Bangladesh. Dr.
Das said increasing sedimentation may
make the river more intensely braided in
the Assam plains, which could lead to
more bank erosion.

“The sedimentation can elevate the
river beds more, accentuating flood
hazards. Further, the channels of the river
in Assam and Bangladesh may get choked
with sand and silt in the lean season
making navigation difficult and affe
livelihoods related to fishing,” he said.

The Sedongpu study examined the
patterns of landslides in the gully
catchment using satellite data from
December 1969 to June 2023. From 149
satellite images, they identified 19 large
mass-wasting events or event groups they
ivided into three sub-patterns: ice-rock
avalanche (IRA), ice-moraine avalanche

The breaching of the blockages leads
to catastrophic flash floods in the
downstream areas such as the ones in
Arunachal Pradesh’s ng and
Assam's Dhemaji district in 2000

PARTHA JYOTI DAS
Head of Water, Climate & Hazard Division, Aaranyak

(IMA), and glacier debris flow (GDF). A
moraine is a mass of rocks and sediment
deposited by a glacier.

The debris from the IRAs temporarily
blocked the Tsangpo and tributary
Yigong. “The breaching of the blockages
leads to catastrophic flash floods in the
downstream areas such as the ones in
Arunachal Pradesh’s East Siang and
Assam’s Dhemaji district in 2000. These
floads were triggered by the outburst of a
dam created on the Yigong by the
glaciated debris and rock materials
generated during a huge landslide,” Dr.
Das said.

Lull before hyperactivity

The Sedongpu study noted that the
earliest mass wasting event in the area
occurred from 1974 to 1975 and satellite
images thereafter indicated no
catastrophic events until 1987. Two IMAs
happened from 1998 to 2000 and the
gully remained quiet again from 2001 to
2017.

“The gully entered a very active period
[in] 2017 with a large IRA from October
20-27 temporarily blocking the Yarlung
Tsangpo,” the paper said, underlining the
Nyingchi earthquake ~ its epicentre was 8
km from the gully’s edge — that disrupted
the stability of the rocks and glaciers.

Three successive GDFs followed from
November to December 2017 and two
catastrophic IRAs occurred
“unexpectedly” in 2018 to completely
block the Tsangpo and form another gully
more than 300 metres deep. “After these
events, the Sedongpu gully entered an
intense erosion period... Overall, among
the 19 events, 13 were concentrated after
2017, accounting for 68.4% of the total,”
the paper said.

The geoscientists said the bedrock of
the Sedongpu basin consists mostly of
Proterozoic marble and the conditions
indicate its land surface temperature
ranges from -5° to -15° C, rarely exceeding
0 C before 2012, Data from the nearby
weather stations at Bomi and Linzl
revealed that the annual temperature in
this area increased at rates of 0.34° to
0.36° C during 19812018, which is higher
than the global average. “It s high time
we undertook similar studies to monitor
the status and trends of geophysical
events leading to landslides, rockfalls, and
other erosional processes that could affect
the geomorphic and hydrological regime
of the Brahmaputra and its tributaries
apart from attending to sediment
management,” Dr. Das said.
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AT AT T A0 Ha9 92 T2 9287 & 919 21dT g, S HigdTall 3T agi al Tl Iratatedi i Fat=a Far
L

U faaTeg g R 8, gt aghaarg i | st 8
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TI: AT & A9 7 F e e 9gt (PVTG) & 1< # At Fumt ) fem a3
1. PVTG 18 TT531 3T Ua g ATHET Ta9T § 2 2l

2. T8I AT Fedt g SaeaT PVTG &t fRafa MeaiRa e & da9est § 9 UF g

3. J9 H T T ATAHIE q1C 9 95 PVTG AT = 2|

4, THAT AR ST Ll Al PVTG T gt 7 ommfaet g

ST U T w1 § | &4 97 T8l 87

(@ 1,23

(b) 2, 3 =I¥ 4

(€) 1,234

(d) 1,334
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Daily News Analysis

Investing in persons with disabilities

recent Hindi movie,
Srikanth, starring
Rajkummar Rao,
narrates the story of the
industrialist Srikanth Bolla and his
journey of overcoming the
challenge of visual impairment. In
the film, the people of Srikanth’s
father’s village ask the family not
to invest in the son’s education or
life in general. Many parents of
children with some form of
disability are similarly made to
believe that their offspring are not
worthy of investment. Persons
with disabilities (PwDs) face social
stigma, marginalisation in all
sectors, and discrimination in
education and employment; most
importantly, they struggle for
dignity. Educational institutions
lack the necessary infrastructure
and support mechanisms and
workplaces lack robust diversity
policies that would give proper
representation to PwDs.

Status of education and jobs
The 2023 report by Nifty 50
constituent companies reveals that
only five out of the 50 companies
have more than 1% of PwDs on
their rolls, with four of them being
public sector companies.
Similarly, data from the National
Centre for Promotion of
Employment for Disabled People
reveals that less than 1% of India’s
educational institutions are
disabled-friendly, less than 40% of
school buildings have ramps, and
approximately 17% have accessible
restrooms. A report of the Sarthak
Educational Trust titled
‘Accessibility and Inclusion in
Higher Education in India’ states
that reservation is provided under
the Rights of Persons with
Disabilities Act, 2016, in
government jobs, and incentives
in non-government jobs, but there
is a clear lack of implementation.
The lack of infrastructure
combined with the lack of
inclusive policies hinders the full
participation of PwDs in society.
Thus, it is imperative that both
public and private institutions
invest in the uplift of PwDs.

The Indian education system

Rajesh Ranjan

lawyer-researcher
who writes on public
law, rights, and public
engagement of
Constitution

Educational
institutions lack
the necessary
infrastructure
and workplaces
lack robust
diversity policies
to give proper
representation
to persons with
disabilities

needs an inclusive framework to
promote PwDs. For instance,
Harvard University in the U.S. has
Local Disability Coordinators who
are specialised in helping PwDs
find accommodation in the city.
Similarly, Stanford University in
the U.S. has a robust institutional
structure which includes
providing support in housing and
devices to PwDs. It also has a
comprehensive resource centre
that supports students with
disabilities. Few Indian
universities provide such
impressive models. In 2023, Shiv
Nadar University enumerated a
disability support policy, which
includes providing personalised
support to students on a
case-by-case basis, depending on
the student’s health condition
every semester. Based on the
nature and severity of the
disability, the Dean of Academics
decides measures for academic
accommodation and the Dean of
Students for other aspects.
However, these measures are
not institutionalised. Hence, they
are not uniform, leaving a vast
number of students from diverse
backgrounds outside the walls of
the university. Despite the
University Grants Commission’s
draft accessibility and inclusivity
guidelines for higher education
institutions to ensure that
admission announcements and
advertisements are circulated in
accessible formats, the presence
of PwDs is not very encouraging.
In terms of employment,
despite the legislative mandate of
providing reservation for PwDs,
and of drafting an equal
opportunity policy detailing the
measures proposed by the
establishment to ensure an
inclusive work environment and
prohibit discrimination at the
workplace, employers have failed
to do these. For the effective
implementation of these rules,
States should come forward and

develop a compliance mechanism.

For instance, a model from Brazil
can be emulated, where
companies with more than 100
employees must have PwDs

comprise 2%-5% of the total
workforce. In cases of
non-compliance, the company
may be subject to fines based on
criteria such as its size and the
number of times offences were
repeated. Some countries have
also developed incentive
mechanisms. Japan, for instance,
has developed a system of
subsidiaries for employees who
have some form of disability.

Striving for dignity
The British artist, David Hevey,
once remarked that “the history of
the portrayal of disabled people is
the history of oppressive and
negative representation. This has
meant that disabled people have
been presented as socially flawed
able-bodied people, not as
disabled people with their own
identities”. The identity of PwDs is
eroded in several ways. PwDs are
considered by many as pitiful or
helpless. Many believe that PwDs
can only be in relationships with
one another. Disability in addition
to belonging to a “lower” caste or
a particular gender creates a
double/triple burden on people.
Sociologist Colin Barnes has
argued that PwDs are “portrayed
as objects of pity, violence,
curiosity and ridicule, as burdens
on society, sexually abnormal, and
overall, as people incapable of
community participation”. This
portrayal forms the basis of the
societal attitude towards PwDs.
Recently, three former cricketers
mocked PwDs in a video that went
viral after India won the World
Championship of Legends.
Everyday struggles and the
stigmatisation and mockery of
PwDs reveals the inability of
so-called “able-bodied people” to
treat them equally with dignity.
Abhishek Anicca in his book,
The Grammar of My Body, writes,
“My friends say disabled people
can be negative. I agree. We are so
negative that sometimes the
able-bodied mind never reaches
us. That distance is too far... It is
thus those who are creating the
distance [who] should bridge the

gap.”
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UPSC Mains Practice Questionk K REENILEC IhEIR (2 12 %Waﬁaﬁﬁﬁﬁﬁ
AT T & frar 3T Ao F & ®| quTSr § 9% qHTA i qr H: gty

"ol
» oG WA § et SRal (PwD) T |ATHAT R0 ST aTel |THTST Feieh, T 9% g1 S JiAaTar ar=
T FHT T TH1LT STAAT &, @THHT TAEAT S TSR |
»  FHTATIAT & [T FHIIAT AATEATA o ATAS(E, @IS FIATTAAT AT ARLHS HIHTSTEH ORI o U 5, ST

e & oo gva gRtea w3 F o yoretrg afiEdd siT amTirs SIRrEsdr it sraedshdr &l
iR L

TR=:

» e «fisia U TR & g8 T 9T HT 91 6 ITH7 9 TR STAar g A Fawainr . (PwD) & sfa
TATHTIST Feieh T G FHLdAT gl

» PwD T HTHTSE ST 92 g, forear # giamat ar= &t FHT o Frerei § Taaid Fadi 1 Graar w1
TEAT &, SO TaEl ST gF T aF ST a5 | areT A gl

fRrea siiz T gAAAt:

» 2023 #FT v RdrE & qr wrar g & waer gi= AT 50 FaEAt F 9T o9 wrad § 1% T At e g,
S8 & stfararter AT &7 % X 2

» e @ % forg TS qad T & o g o % ST § 941 J9dr g 6 R & ©w 1% 6 of 779
SreAfOreh HEATT A9 &

» AT SFARRAT % AferTe Afafeam, 2016, TR AT § AT Rl JTHATT TA7dT 8 AT TL-ThTT
AT F o TreaTed Tae var g, T off srateaas § 4T 2|

» I AT AT T HHT qoraer Aifaat qursr § Geaw it qur aiier § 14T STl gl

fRrerT & gwTafar % o s Aiew:
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» JUE. H grEe ST TEARE o 9Tl § gareeft i+ g,
ST fasherior &t o fory e & fasherorar qeradr 9879 34 &
» WA #, fora e feafaened S9 $= Aeata=merdt 7 et Sl i ST 9grdar 9819 F3d g0 g9
Aied AN FHIAT F 47 2
» A, T IUTT GEIRTT el &, Toree fOrear SYorrett § ST&Tq hraiead giar gl

FAE GHTATET T e RAweard:

W FHTAETA FHTGTAAT & 70 FIGAT AFaEar & aras(E, Farnret 7 e & forw sywerr a7 Ffaear Sifaat
T TATAT & F AN Aal 16T gl

» TSI T I AT F o e &5 ARt FwAr AR arstier F uE qiew § sfqard Gy @ g
% 100 & stfers FHATRAT ATl FAAT 6 FAGA H 2%-5% &AW g AR Y, T-srqumad & o & &
qT|

w T FHATRAT % o ST i agTE AT TR H A8 d HLA FT U 6 3T Toqd FHid]

2l

T & vt # forg @
» fofeer Fame e 24T ST AHTSTTET Fiferd areg & TR=AT i a9t § Q=AW F T =07 &
ATATHAT T 2
» I T AFT TAT Hl Feq, O AT ANNEET § {9 7 G917 9% 913 6 & § @7 J1a7 g, S
AT Se9TE § AT T 2l
» T 6l HeATU, S8 % 03 Fhehe i T 3T Ao11h 3T, s & AEay Fes &l S w7 g

QTHTIOTR TREAT T raegshar:

» e & om awmE, sEfaE e v gatem & 5w oF gwmEst a@Er aqaw & o

TUITEA T TIREAA S ATHTSTS STTEhRAT Q|1 il STF9THhdT 8, Tl o T ol
=TS i Ig=T T S

W TEHICHE T e THIST H [N %7 =07 o1 Svg 3T A7 3UGTH #hl a&q a7 <al gl Tg TRITcHE ST e
U HTHTISI GIEFRI0T T SETAT &dT § ST IehT THT 3 TgaTT FHl FAA FLdT gl

» T % ®T H G0 THISIATEIT FT T § (o6 RN FT ST G970 92 I 6 T | @7 ATAT g, ST 30! ed -
TEAT S ATHTSI ANITET T T T FAT gl HITSAT 3T qTasi=eh Ja=+ & HA1eqH7 | 36 G107 &l T 63T Srar
2l

W AT & siadeear: e ST gy 9% 92t Sradt a7 R § 46taq 8, Sve Sied HGH FH GTHAT HeAT T=2dqv
2, s 39 9 gy 71 fgwr aver ggar & S St ug= s ArHiirg qfasy i $i #4 w5 2|

»  HTHTISE SR FAsReivTaT & S[ET Feish T araTiorh Tiafafemt siw fredi & afgewme f @ o st g, ’rea a2
o= = graT & T R ae Uh-giy & & S[E 9hd §, ST 39! ATTa ATHTSE TgaTd &l % Hedl gl
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QT & T SAE S el i AT
TATIAAT B AP SATITE IT Fed o7

Tg TLHRT & o U FqUeT qHeAar g
e 3297 a8 gAtaa w31 g & St
STHaYl T Ordl § Sqaga AT 396
Afeaca &l @aL | 7 T

CITES =T 1973 # ST AT A7 ¥ 1975
H AT g

THH 184 HEET T g, # 38,000 7 AfdF
TSTadl ® = AR 2

graites CITES FAT &9 & qriedl %
TR § - AL M54l H, Irg AT &l
AN FAT ST - Fg ST FIAAT T &7
Tl T &l

CITES \f=@TerT S3<h g TATGL0 FIAHH
(UNEP) grar wertfeq @ eiie e,
fRaeseis # feua 2

COH‘U’ENTIOH
.. ON INTERNATIONAL
% TRADE IN ENDANGERED
!ff SPECIES OF WILD

FAUNA AND FLORA

CITES Trgi & wiafafer SeTfar it FTeAT Fee i Sferd TSiaai it el i GRS HT & oy qriedt

& qEHAT (AT COP) § T 1 & i &7 | e g, oieg, [Atsre Ta<i & ger & a1 i A0 | aier @0

ER

» TRfATI

o =THH e 219 % @a¥ § IET ISTiaat ortae 8 i arforsgs s a7 yiddsyr afga qea afees

AT T HAT g

» R II:
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o THH THT TeTfaat onfier & S aqar § A
g % @AY | A5l &, Arehe AT FI=07 % &7 A g1 ahdt 2|
o fx [FaTas 3o =0 Ay & e 9% e ST H3aT g & 999 ST &9 F 9789 60 10 9 37
FTAT STSATAAT o sTfeded AT IR {adeht T § THehl T & [T ST Agi g, af [A=aed
TITY AT ATAT 2|

TR 1

o TAH UHT ySITtaAt omftHer g o forw freft 3or 9 stexr CITES @& & {aeigd = & Fata
FLA | WEG LA o (o0 FgT 2

o Tferg |1l serfa=t & =9 &1 CITES faia wxfie (affere 1l § ssfat &7 getas wed are 397
FTRT STTEY) ST i<y o THT07 O (317 FHT 977 GIT S(TET) &7 SUART ek Ao 7ar Srar gl

o o7 ToReT T T e || & I TS H GG HT T g (odeh (o0 I 73 =9 2|

o CITES a=astta ITTARevl, TS IATHI, TAT o A ford TS THIi & FA TadT STrerhriaa
ST 3 AT S THa<l 9T Aferd a=asiia 90y § Med & 976 9¢ 9ganT F34 & o us
T AT 2




