Overview of
Experimental Physics 1

Presented by:

Dr. Muhammad Sabieh Anwar
Associate Professor Physics, LUMS ‘

Centre for

RARSRRRAR  http:/physlab.lums.edu.pk
Education (CEPE) /



Philosophy of PHY 100

® Are |lab courses hand maiden to the “theory”
courses or do they have a life of their owne

® Simulations or real experiments
® Virtual or remote experiments

The main opportunities
Learn lofs of new physics from dn‘feren’r aredas

Extract ideas for research, f
physics research ‘

Avoiding excessive compartr
of scientific knowledge
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Components of
PHY 100

@ Eight classroom lectures

® Computer workshops on data
processing

® Practice problems
® Pre-designed laboratory experiments

® Physics studio and exhibi’rioV -



An Irresistible quote

“This Chapter is intended to introduce the reader to the peculiar
fascination of collecting and examining facts, the kind of facts
that are called the data of science. At first glance the man who
peers for long, long hours through a telescope at the stars, who
gets stiff and cold and often discouraged trying to get a few
better observations than actual circumstances at the moment
permit, such a man will seem a ‘"peculiar’’ sort of fellow. In
general, the kinds of observation that a physicist makes,
measuring littfle marks or the spot of light on a scale conftroller by
an electric meter, or, nowadays, the pages and pages of
numbers typed out for him by a machine, all these seem
abstruse and forbidding to the casual eye.”

Francis Bitter Mathematical Aspects of Physics: An Introduction (Anchor
Books, New York 1963)
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An Irresistible quote (contd.)

To tell the truth, there are times when this or any kind of work
seems dull, exhausting, even fruitless. When, after days of frying,
you still can’t find the leak in the vacuum system, or when, after
you patiently have fitted an elaborate piece of apparatus
together, an oscilloscope suddenly picks up a lot of
meaningless ‘'noise’’ from some unknown source, or when you
have been working all days and all night on a series of
measurements that must from some reason be completed at
once, then of course the work is unattractive. The question to
be answered does not concern the nature of such
discouragement, but rather why any sane man would choose
to be spending his time in the pursuit of experimental physics,
even when everything is going just right, his apparatus
performing as planned, and he can do his work seated in @
comfortable chair.”

Francis Bitter Mathematical Aspects of Physics: An InfroducCtion (Anchor
Books, New York 1963)



Measurement and
Uncertainties

JCGM 100:2008

GUM 1995 with minor corrections

Evaluation of measurement
data — Guide to the expression

of uncertainty in measurement

Evaluation des données de mestire —
Guide pour Fexpression de 'incertitude de
mesure




Data Processing and Analysis
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Accurate Plotfing of Data

Finding the inter-planar spacing of graphite
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Graphing and
ploffing.

Curve fitting.
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Graphical analysis and
drawing inferences

Finding the latent heat of vaporzation of LM2

| Background loss

Maszs change due to heating

Background loss
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models and theory
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FARADAY'S DIARY

OF EXPERIMENTAL ENVESTIGATICN

18z20 - 1862
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SEPT. 1820 — JUNE 11, 1Baz2

SEVEN VOLUMES & INDEX

21 JUNE 1836,
3110, Experimented on effect of hot current of air rising from
the chimney of a charcoal furnace. Using ends of brass rods of
about this size’. When these were connected with the Electrical
machine and rendered Postrve, 1 conld easily obeain the glow on
any of them by quick working, it sinking into brushes as the
supply of Electricity was less,
3111, On placing the points over the current of hot air from the
furnace, 1 could obrain the glow also, but there was an evident
increased tendency to break mnto long ramifying brushes.
3112, Using air above 300° but not hot enough ro char writing
paper and placing two ends above thus®; when the hor air was
turned away, the end of P had glow and end of N dark —but when
d, fine brushes and ramifications passed between
the ends. Was the same if A was made neg, by machine and B
positive by contact with the earth,
3113. Hot air decidedly tends to make glow break into brushes.
It may be from expansion only, but I think the heat goes for
something.
31147, Have had an Apparatus s

glow, ete. between wire end

bot air ascen

: for passage of sparks, brushes,
differt. gases. A, Glass globe
inches in diameter. B and C, brass rods sliding in stuifing
hoxes, air tig i ends inside, about this size': D, a
cap and stop cock to exhaust, The glass of the Globe was thin
but good and it bore exhaustion well and was very tight,
3115, By connecting B with the Pos. conductor of Machine and
C with the ground, I could obtain the sparks, brushes and glow
very well on the ends within, in common aix at common prc;siut&.
3116. Reduced pressure of air within to 20 inches mercury and
ends being about 3 inches apast, found the brushes and the glow
1O come on sooner dl.l“ W

m

with roun

fen pressure one atmosphere; Le. less
electricity from the machine produced them, but sill glow re-

redoced 1o £ scale.
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Sketches and schematics

Plate VI

Plate VIII (continued )

Plate VIil
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Components of PHY 100

Physics using video analysis, high speed
cameras and webcams
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Lasers and optics




To the computer
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Flat face of the
Hall sensor
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Computer interfacing and automation

Signal Cables and , DAQ Personal Computer
Routing Accessories Carc Software .

Signal

or
Source LAB VIEW PXI/PXI Express

Chassis
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~Physics studio

Aﬁ\*\\*\\p’riondl track for students where they
desb\n new experiments from scratch




Access to Workshop

Instrument Design




3D Printing




Website

hitp://physlab.lums.edu.pk
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= Dr. Sabieh Anwar Personal
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Experimental physics Lab-l (PHY-200)--Fall 2014

= Instructors: Amr Shaheen 3 Office hours: Monday to Thursday, (01:00 pm to 5:00 pm) Afshan J
hours: Monday to Thursday, (01:00 pm to 5:00 pm)

= Teaching Instructors: Aneeq u
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Experimental Preparation

In addition to the practical sessions conducting by the SSE Physlab, we also train the students for the experimental course in the form of lectures, computer based studies,
interactive discussions and demonstrator-led demonstrations. For example, prior to the Lab | course, there is a set of lectures and activities that expose the students to the
concepts of:

= Lab Safety

= Uncertainties and Measurements in experimental physics Must Read

/physlab.lums.edu.pk/index,php/Internship_Programme 'tainties and measurements
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Pictorial Procedures

Variac
Black box Tube with bulb ‘* A

fitted inside




Pictorial Procedures Contd. From previous page

Variac Input terminals  variac output terminals
connected to AC Malins
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Lab Assessment

Grading criteria:
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Objectives Average
Understanding of theory of the experiment
Frror propagation

Significant figures

Units written properly
Axes labeling
Curve fitting

Interpretation of results

Plotting and presentation of results
Lab notebook
Student’s attrtude
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11 Extra points

Overall impression:

Grade Comment

Exceptional
Very Good
Good

Average

Below average

Satisfactory




Lab Schedule
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Lab Safety

ORNONEIN

® Cryogens

® Hot Surfaces

® Fire and electric safety
® Radioactive sources




DANGER OF DEA
HIGH CURRENT




What's so unique about experimental
physics in Pakistan and similar developing
countries?

“For the first year at the Raman Research Instifute
there was no electricity, but that did not deter
Raman from carrying out several beautiful optical
experiments with sunlight, a few lenses and a pair
of polaroids. He considered a beam of sunlight as
the best source, and in Bangalore there was no
shortage of blue sky and bright sun. A manually-
operated heliostat, kept in operation by voice
communication, produced astonishing results.”

® Jayaraman, A., Chandrasekhara Venkata Ranzan -

A Memoir, Affiliated East-West Press, New Dethi,
1989.
\



See what Raman has to say...

“My immediate task is to gef my Research
Institute functioning vigorously .. . . | have
recently purchased some workshop
equipment and an oxygen plant, which |
hope to convert info a liquid nitrogen plant.

.. .. .. l lack many things, notably a
bu:ldmg to house the workshops and a
hostel for the research workers, as well as
funds needed for the recurring
expenditure.”

The Hindu, February 3, 1949.
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