
Open	House	Presentation	

Marc	Favata	
Department	Chairperson	&	

Associate	Professor	of	Physics	

https://www.montclair.edu/physics-astronomy/	



Welcome	to	Montclair	State!	

1.  What	is	Physics?	
2.  What	do	you	do	with	a	Physics	degree?	
3.  Why	should	you	study	Physics	at	Montclair	State.	
	
Following	presentation:	
•  Time	for	questions	
•  discussion	with	students	
•  lab	tours	(if	in-person)	



What	is	physics?	

Physics	comes	from	the	ancient	Greek	word	for…	
nature.	

The	main	objective	of	physics	is	to	
discover	the	fundamental	principles	of	
nature	or	the	mathematical	laws	that	
govern	the	behavior	of	a	complex	
physical	system.	
	
I.e.,	Physics	explains	how	everything	
works	at	the	most	fundamental	level.	



What	is	physics?	
Physics...	
§  is	one	of	the	oldest	academic	disciplines.	

	
§  studies	nature	from	the	scale	of	atoms	

to	galaxies	and	beyond.	
	

§  is	the	cornerstone	of	all	natural	sciences	
(chemistry,	biology,	geology,	astronomy).	
	

§  is	the	basis	of	our	modern	technological	
society.	



What	is	physics?	
Examples	of	what	physicists	study	include...	
§  The	fundamental	nature	and	behavior	of	

matter	(protons,	quarks,	electrons,	neutrinos,	
phase	changes,	superconductivity...)	
	

§  The	behavior	of	black	holes,	galaxies,	dark	
matter,	the	expansion	of	the	universe.	
	

§  The	behavior	of	complex	systems	(the	stock	
market,	bacteria	locomotion,	disease	
transmission,	protein	folding,	motion	of	
many-planet	star	systems,	...)	
	

§  Issues	related	to	defense,	national	policies	
(nuclear	weapons,	climate	science,	energy	
policy,	space	exploration	...)	



What	do	you	do	with	a	physics	degree?	
Physics	is	a	skills-based	degree.		
The	“value”	of	a	physics	degree	comes	from	the	skills	that	are	imparted.		
Primarily,	a	physics	education	provides	you	with	a	sharp	mind	and	superior	problem-
solving	abilities.	
	
You	should	study	physics	because	because	you	are	passionate	about	understanding	how	
the	world	works	at	a	fundamental	level.	
	
	
Common	skill	set	of	physics	majors:	
•  technical	problem	solving	and	critical	thinking	
•  quantitative	analysis,	data	analysis	
•  knowledge	of	advanced	mathematics	
•  working	with	laboratory	instruments	
•  proficiency	with	computer	hardware/software	(e.g.,	Python,	Java,	C/C++,	Excel,	

Labview,	Matlab,	Maple/Mathematica,	web	design/html/css,	LaTeX,	...)	
•  communicating	complex	ideas;	technical	writing	and	oral	presentation	
•  conducting	research	
•  working	in	teams	



What	do	you	do	with	a	physics	degree?	



What	do	you	do	with	a	physics	degree?	
Common	fields	of	employment		
for	physics	majors:	
	

•  engineering	
•  computer	industry		

(hardware	or	software)	
•  finance	
•  defense/aerospace	industry	
•  astronomy/physics	research		

(private	or	government	labs)	
•  teaching	or	research	at	the		

university/college	level	
•  medicine	&	law		
•  teaching	(elementary/high	school)	
•  management	consulting	
•  journalism	&	publishing	industry	
•  anywhere	good	problem-solving		

skills	are	required	



What	do	you	do	with	a	physics	degree?	
Medicine	and	Law:	
Physics	majors	have	among	the	highest	MCAT	and	LSAT	scores.	



There	is	a	large	need	for	qualified	physics	teachers,	especially	in	NJ.	
	
	
Fraction	of	high	school	classes	taught	by	teacher	w/	degree	in	that	subject.		

Montclair	State	is	well-known	
throughout	NJ	for	its	excellent	
teacher	preparation	program.	
	
We	offer	multiple	options	for	
teacher	certification.	
	
Our	physics	teacher	education	
students	have	a	great	track	
record	at	landing	teaching	jobs	
in	high-paying	school	districts.		

What	do	you	do	with	a	physics	degree?	



Famous	people	who	studied	physics:	
•  Elon	Musk,	CEO	of	Tesla	Motors,	SpaceX,	SolarCity,	Paypal	founder.	
•  Tim	Berners	Lee,	creator	of	the	World	Wide	Web	
•  Jimmy	Carter,	39th	US	President	
•  Sally	Ride,	first	American	woman	in	space.	
•  Brian	May,	lead	guitarist	for	Queen	
•  Angela	Merkel,	prime	minister	of	Germany	
•  Ehud	Barack,	former	Israeli	prime	minister	
•  Boris	Nemtsov,	murdered	Russian	opposition	leader	
•  Steven	Chu,	Sec.	of	Energy	for	Pres.	Obama;	Nobel	in	physics	
•  Ashton	Carter,	Sec.	of	Defense	for	Pres.	Obama	
•  France	Cordova,	NSF	director	
•  Rush	Holt,	NJ	congressman	(D)	
•  Vernon	Ehlers,	congressman	(R)	
•  Bill	Foster,	congressman	(D)	
•  Mike	Judge,	creator	of	Beavis	&	Butt	Head	and	King	of	the	Hill	
•  James	Cameron	(did	not	complete	degree,	switched	to	english?);	director	of			

Terminator,	Titanic,	Avatar,	Rambo	II,	Abyss,	Aliens,	Terminator	2,	True	Lies		
•  Paul	Verhoeven,	filmmaker,	director	of	Basic	Instinct,	Starship	Troopers,	Robocop,	

Total	Recall,	Showgirls	



	

physics	@	montclair	
	



Physics	Faculty	

Dean Hamden 
(physics education) 

Shaon Ghosh 
(gravitational-waves, astro.) 

Kent Leung 
(nuclear physics, joining 2021) 

Ashwin Vaidya 
(affiliated faculty, fluid mech.) 

Rodica Martin 
(gravitational waves, optics) 

Marc Favata 
(gravitational-waves, astro.) 



Physics	degree	options:	
•  BS	in	Physics	
•  BS	in	Physics,	Astronomy	Concentration	(requires	2	extra	electives)	
•  BS	in	Physics,	Pre-med	Concentration	(no	PHYS464,	2	electives,	6	additional	BIO/CHEM	courses)	

•  BS	in	Physics,	Teacher	Certification	in	Physics,	pre-K	to	12		
(only	one	PHYS	elective,	and	reduced	Gen.	Ed.,	but	37	credits	of	teacher	ed.	courses).	

•  BS	in	Physics,	Teacher	Certification	in	Physical	Science	Teacher,	pre-K	to	12		
(same	as	above,	but	no	PHYS	464,	no	ODEs,	and	3	additional	CHEM	courses).	

•  BS	Physics	+		MS	in	Applied	Mathematics	(5-yr	BS/MS	program)	
•  BS	Physics	+	MS	Mechanical	Engineering		

(5-yr	dual	degree	program	with	Stevens	Institute	of	Tech).	
•  Physics	Minor	

	
Starting	Fall	2020:	
•  BS	Physics/Master	of	Arts	in	Teaching		

(5-yr	dual	degree	and	teacher	certification)	
•  BS	Physics/Masters	in	Business	Administration		

(BS+MBA;	5yr	program)	



New	curriculum:	
Emphasizes:	
•  lab	experiences:	

–  “classic”	physics	labs	in	mechanics,	E&M,	optics,	
	atomic,	and	nuclear	physics.	

–  data	analysis	
–  working	with	lab	instruments		

(function	generators,	oscilloscopes,	op-amps)	
•  seminars	courses:	

–  preparing	for	success	in	the	major	
–  prep	for	future	math/physics	classes	
–  lectures	on	state-of-the-art	advances	
–  career	preparation	
–  computing	skills	

•  coverage	of	all	major	areas	of	physics		
(grad	school	preparation)	

•  soft	skills:	writing,	oral	presentation,	teamwork	
•  broad	knowledge	in	science		

(chemistry,	math,	computing)	



Core	physics	requirements	(all	BS	degrees):	
Year	1,	Fall	 Year	1,	Spring	

PHYS	191-University	Physics	1	
GNED	199-New	Student	Sem.	(freshmen	only)	
MATH	111	(Precalc)	or	122	(Calculus	1)	
	

PHYS	192-University	Physics	2	
PHYS	198-Intro.	Physics	Seminar	
MATH	122-Calculus	1	or	MATH	221-Calculus	2;		
(take	Calculus	2	during	summer	session	if	needed).		

Year	2,	Fall	 Year	2,	Spring	

PHYS	210-Intermediate	Mechanics	
MATH	222-Calculus	3	

PHYS	340-Electricity	&	Magnetism	
PHYS	320-Statistical	and	Thermal	Physics	
AMAT	350	–	Applied	Math	1	(or	alt.	diff.	eq.	course)	

Year	3,	Fall	 Year	3,	Spring	

PHYS	220-Oscillations,	Waves,	Optics	
PHYS	230-Intermediate	Physics	Lab	

PHYS	360-Modern	Physics	

Year	4,	Fall	 Year	4,	Spring	

PHYS	464-Quantum	Mechanics	
PHYS	300-Junior/Senior	Physics	Seminar	
PHYS	330-Advanced	Physics	Lab	

	
(+	3	physics	electives	taken	any	semester	according	
to	prerequisites.)	

•  Can	be	taken	in	year	2	or	year	3	
•  Can	be	taken	in	year	3	or	year	4	
Take	courses	when	offered!	Most	
courses	are	offered	every	other	year.	
*See	curriculum	guides	for	details.	

Take	anytime,	but	as	soon	as	possible	after	PHYS	and	MATH	
are	scheduled:	
•  CSIT	104-Computational	Concepts	
•  CHEM	120/121-General	Chemistry	1	&	2.	



physics	club	&	department	seminars	
– Wednesdays	afternoons	
–  seminars	on	physics		
–  field	trips	
–  career	advice	
–  “physics	day”	&		
outreach	events	

–  project	building		
–  free	food!	

Department	activities	



public	telescope	night	
–  every	clear	Thursday	@8pm	(during	semester)	
–  see	the	Moon,	stars,	planets,	nebulae,	star	clusters,	...	
–  public	astronomy	lectures	(2nd	Wed.	of	the	month)	

Department	activities	



Department	activities	
student	research	

–  projects	in	labs	and	other	courses	
–  work	on	real	grant-funded	
research	leading	to	publication	

–  opportunities	to	present	your	
work	at	conferences	

–  a	variety	of	opportunities	and	
internships	are	available	



Montclair State LIGO Group 



Gravitational waves: �
ripples in the geometry of spacetime



How we see the universe:



LIGO: the Laser Interferometer Gravitational-wave Observatory



LIGO: how it works



GW150914: first detection of a black hole collision



LIGO: the discovery



https://www.nobelprize.org/nobel_prizes/physics/laureates/2017/	

“...for	decisive	contributions	to	the	LIGO	detector		
																				and	the	observation	of	gravitational	waves.”	
	
Three	MSU	faculty	and	two	MSU	students	were	co-authors	on	papers	that	
led	to	this	Nobel-prize-winning	discovery.	



GW170817: first binary neutron star merger



Montclair State LIGO Group 



Prof.	Ashwin	Vaidya	(Math	dept.)	

Fluid Mechanics Research 



Why Montclair State physics? 
§  Our	department	is	a	small,	tight-knit	community.	Students	know	

each	other	&	the	faculty.	Small	class	sizes	allow	individual	attention/mentoring.	
	

§  New	curriculum	provides	excellent	preparation	for	a	range	of	STEM	careers	or	
graduate	study.	
	

§  Newly	renovated	lab	spaces	teach	atomic/nuclear	physics,	electromagnetism,	
optics,	and	more!	
	

§  Our	faculty	are	known	internationally,	work	on	high-profile	billion-dollar	science	
projects,	and	have	won	multiple	awards	and	grants.	Excellence	in	research	and	
teaching	is	our	priority.	
	

§  Seminar	courses	and	physics	club	expose	you	to	state-of-the-art	advances	in	
physics,	plus	preparation	for	the	physics	major	and	post-graduation.	
	

§  Multiple	degree	paths	provide	options	tailored	to	your	career	interests.	
	

§  Our	students	have	a	great	track	record	of	acceptance	to	graduate	schools,	landing	
top	high	school	teaching	positions,	and	corporate	employment.		



Take-home message: 
§  Physics	is	awesome!	
	
§  Small	classes,	individual	attention	and	mentoring	

—the	physics	faculty	want	you	to	succeed.	
	

§  Great	career	prospects	(industry,	grad	school,	teaching).	A	physics	
degree	provides	the	skills	sought	out	by	a	wide	range	of	employers.	

	
§  Multiple	degree	options	at	Montclair	State.		

But	be	prepared	to	work	hard;	we	expect	a	lot	from	you.	

§  Get	involved	with	our	community:	telescope	nights,		
physics	club,	research	opportunities/projects.	
	

§  We	are	here	to	help	you—come	talk	to	us!	
	

§  See	our	department	website	for	more	info:	
https://www.montclair.edu/physics-astronomy/	



Learn more about us: 

Discussion	session:	
§  questions?	
§  talk	to	our	students	
§  lab	tours		
§  demos	and	flyers	(CELS	1st	floor)	
Visit	us	on	the	web:	
https://www.montclair.edu/physics-astronomy/	


