
CBl\'1003 ADD/CliANGE FORM 

---------------
[61 Undergraduate Council 

D New Course [?SJ Cour·se Change 

or Graduate/Professional Studies Council 

D 'ie>Y Courst· n Course Change 

1 
Core Category: }l1Q Effcctiw Fall~ Effectin Fa112013 

1. Department: Phvsics College: t{';;;M 

Faculty Contact Person: J2Q.!llla Stokes Tclcplh>ne: 3-:L'i_S_Q. 

J. Course Information on l\'e\\ 'Rc\ iscd CLlUr:;c: 
• lnstructiL'nal :'\rca/ Course Numbtr Long ('(,urs<: ·r itle: 

PHY S · · e:~ffi.·an.s;_t,?d,_L,tborawi:):J 

• ln,;tructiun~tl i\rea /Course Number' Shun l\1Urse Title (30 characters max.) 
PHYS: 3313 I AD_\:'_r\1\'CI~D L.-\l30RJ\'lT2RY I 

• SCI!: l.OO Level: ,Lg CIP Code: -10.080 I .OQ Lect I Irs: Q Lab !Irs: l 

-l. Justification for adding/changing course: To meet con· curriculum requirements 

5. Was the proposed/re\'ised course previously offered as a special topics course'? DYes 12] No 

If Yes. please complete: 

• Instructional Area I Course Number/ Long Course Tit!J;;: 
__ / __ ! __ 

• Course lD: EiTeClive Date (currently acti\'c row): 

6. Authorized Degree Program(s): fl_ALB~ 

• Does this course arrectmajor/mirwr requirements in the CollegeiDepartmcnt') DYe~ 0 No 

• Does this course affect major/minor requirements in other Colleges/Dcrartmcnts? DYes 12] No 

• Can the course be repeated for- credit'! DYes 12] No (ifvcs. include in course description) - . 
7 (Jrade ()ption: L.~tterJAJ)_!._~ 

must match item 3, abme.) 
(Note: Lcct!Lab info. 

8. If this form involves a change to an existing course, plea,;e obtain the f'ollm,·ing inti.xmation fi·om 

the course inventory: Instructional Area ·Course Number 1 Long Course Title 

PHY~! 331 J I Advanced Lab~n·al_g_Q:J 

• Course ID: EfTective Date (currently acti\ e row): _, __ _ 

C)_ Propc)scd Catalog Descriptio!!: (!Cther<: are no prerequisites, t\'pe in "none".) 

Cr: 3 (0-3 l. Prerequisites: PHYS 112:2. 1322, 3315. and credit for or concurrent enrol!mem in PllYS 

31\0. Description (30 words max.): \1easun:ment of c,m. hie. g: cuntenrporar) e\perimenls in 

microwa\'e diffracti,ln and inLcrference. quantized energy levels. energy distribution of beta-radiation. and 

chaotic systems. 

!0. Dean's Signature: 

Print1Tvpe 7'\ame: ___ _ 

-Created O'l 10/9/2012 12 25 00 PM-

13S 



REQUEST FOR COURSES IN THE CORE CURRICULUM 

Originating Department or College: Physics/NSM 

Person Making Request: Donna Stokes Telephone: 713-743-3588 

Email: dstokes@uh.edu 

Dean's Signature:-------------

Course Number and Title: Phys 3313 Advanced Laboratory I 

Please attach in separate documents: 

X Completed CBM003 Add/Change Form with Catalog Description 

X Syllabus 

List the student learning outcomes for the course (Statements of what students will know and 

be able to do as a result of taking this course. See appended hints for constructing these 

statements): 

Upon completion of this course. students will be able to: (1) Understand the key 

experiments that led to the formulation of Modern Physics: (2) Perform those 

experiments for themselves: (3) Use contemporary laboratory equipment: (4) 

Understand the basics of error analysis: (5) Keep a laboratory notebook; (6) 

Communicate the purpose, procedures, and results of an experiment in the form of a 

scientific journal article in the style of the American Institute of Physics; (7) Communicate 

the purpose. procedures. and results of an experiment orally 

Component Area for which the course is being proposed (check one): 

*Note: If you check the Component Area Option, you would need to also check a Foundational Component Area. 

n Communication 

Mathematics 

Science 

Language, Philosophy, & Culture 

Creative A.rts 

X life & Phj~sical Sciences 

American History 

Government/Political 

0 Social & Behavioral Science 

X-WID Component !\rea Option 

Competency areas Jddressed by the course (refer tO appended chart for competencies that are required 

and optional in each component ar-ea): 

v.6/21/12 



X Critica I Thinking X Teamwork 

X Communication Skills 

X Empirical & Quantitative Skills 

::J Social Responsibility 

::J Personal Responsibility 

Because we will be assessing student learn1ng outcomes across multiple core courses, assessments assigned 1r1 

your course must include assessments of the core competencies. For each competency checked above, md1cated 

the specific course assignment(s) which, when completed by students, will provide evidence of the competency. 

Provide detailed information, such as cop;es of the paper or project assignment, cop1es of individual test ;tems, 

etc. A single assignment may be used w provide data for multiple competencie,. 

Critical Thinking: 

Students will conduct 7 laboratory experiments and write laboratory reports which will be used to 

assess critica I thinking. 

Communication Skills: 

Students will write lab reports in the format of a scientific journal article based on the style of the 

American Institute of Physics. These lab reports will be used to assess written communication skills. 

Empirical & Quantitative Skills: 

Students will conduct laboratory experiments which require complete and detailed error analysis. This 

analysis will be included in the written laboratory reports for each experiment and will be used to assess 

empirical and quantitative skills. 

Teamwork: 

Students will conduct experiments in groups of 2-3 students. The student will write lab reports for each 

experiment which will be used to assess teamwork. 

Social Responsibility: 

Personal Responsibility: 

Will the syllabus vary across multiple section of the course) :=J Yes X No 

if yes, !ist the assignments that will be constant across sections: 

v.E/21/12 



Inclusion in the core is contingent upon the course being offered and taught at least once eve1·y other academic 

year. Courses will be rev1ewed for renewal every 5 years. 

The department understands that Instructors will be expected to provide student work and to participate in 

univers;ty·wide assessments of student work. Th1s could include, but may not be limited co, designing instruments 

such as rubrics, and scoring work by students rn thiS or other courses. In addition, instructors of core courses may 

be asked to include brief assessment activities 111 tiwir course. 

Dept. Signatu1·e: ------------------

v.6/2l/12 



UN l VI l T u N 
COLLEGE OF NATURAL SCIENCES & MATHEMATICS HTTP://NSM.UH.EDU 

COURSE TITLE/SECTION Phys 3313, Advanced Laboratory I, Fall 2012/20194 

TIME: Phys 3313, Th 1-4 pm LOCATION: S 214 

FACULTY: 
OFFICE: 
OFFICE HOURS 
E-mail: 
Web Page: 
Phone: 
Fax: 

I. Course 

Dr. Rebecca Forrest 
SR1 515 C 
M-W 1 - 2 pm, or by appointment 
rforrest@uh.edu 
http://www.phys.uh.edu/-rforresU 
(713) 743-3507 
(713) 743-3589 

Dr. Seamus Curran 
SR1 517 A 
Th 10 am - 12 pm, or by appointment 
sacurran@uh.edu 

(832) 671-6647 

Formerly Phys 3113. Cr. 3. (0-6). Prerequisites PHYS 1122, 1322, 3315, and credit for or 
concurrent enrollment in PHYS 311 0 Measurement of elm, h/e, g; contemporary experiments in 
microwave diffraction and interference, quantized energy levels, energy distribution of beta
radiation, and chaotic systems. Core- Writing in the Discipline. 

II. Course Learning Objectives 
Upon completion of this course, students will be able to: 

1. Understand the key expenments that led to the formulation of Modern Physics 
2. Perform those experiments for themselves 
3. Use contemporary laboratory equipment 
4. Understand the basics of error analysis 
5. Keep a laboratory notebook 
6. Communicate the purpose. procedures. and results of an experiment in the form 

of a scientific journal article in the style of the American Institute of Physics 
7. Communicate the purpose, procedures, and results of an experiment orally 

Ill. Course Content 
The course will include the following topical (content) areas: 

1. Fundamentals 
• Measurement & Error (*) 

2. Mechanics & Waves 
• Kater's Pendulum (*) 
• Microwave Optics 

3. Modern Physics 
• Photoelectric Effect (h/e) 
• Franck-Hertz Experiment 
• Bainbridge Method (elm) 
• 13-Spectroscopy 
• Young's Double S!it Experiment 

(") Expenments that require complete and detailed error analysis. 



VI. Teamwork Component: Students will work in teams of 2-3 students to conduct 8 
experiments. Each student will record data from the experiment in their lab notebook and this 
will be used to write a formal lab report. Each member of the team must be an act1ve 
participant in conducting the experiment You will be assessed on how well you work together 
as a team 

V. Textbooks 
Text Book: Experiments in Modern Physics 

A.C. Melissinos 

Additional 
Reading 

Academic Press 2003 

Writing About Phys'1cs Us1ng LATEX 
S D. Sewell 
Advanced Lab Handout 

LabWrite, http://www.ncsu.edu/labwrite/ 

The Art of Experimental Physics 
D.W. Preston, E.R Dietz 
John Wiley & Sons 1991 

Practical Physics 
G.L. Squires 
Cambridge University Press 2001 

Introduction to Error Analysis 
JR. Taylor 
University Science Books 1996 

VI Course Requirements 

A. Reading Assignments 
Read handouts for each experiment and answer the Preparatory Questions before coming to the lab. 
Answers to the Preparatory Questions are to be in your lab notebook at the beginning of lab, along 
with the Objective. Procedure summary, and Analysis summary for the day's experiment. 

B. Written Assignments 
During lab. keep records of all experimental work in your lab notebook as described herein, in the 
Advanced Lab handout, and 1n LabWrite. While all analyses do not have to be done m your notebook. 
a summary of the analyses and the results should be in your notebook. 

Prepare an experimental report for each experiment as described below, in the Advanced Lab 
handout. and in LabWrite. 

VII. Evaluation and Grading 

Expenmental Students are expected to work :n pa1rs. There vvil! be one introductory 



Reports: 

30% Notebook 

10% Oral Exam: 

VIII. Additional Notes 

experiment covering one lab period (3 hours) and six experiments 
covering two lab periods each. Each student is expected to turn in 
Experimental Reports on all of the seven experiments, worth 10 points 
each. The reports should be three to four pages in the style of the 
American Institute of Physics publications (e.g. Journal of Applied 
Physics). Students are encouraged to use TeX or MS Word to prepare 
their reports; TeX and MS WORD template files are available at 
http://www.aip.org/pubservs/compuscript.html. Sample TeX and MSWord 
reports are available at Dr. Forrest's web page. Late reports will lose one 
point per weekday. They will not be accepted after 5 weekdays late (one 
week). A lab report rubric is included in the Advanced Lab Handout. 

Students are required to use laboratory notebooks during every lab. All 
writing should be in ink. Only bound, ruled and numbered notebooks are 
allowed. Lab Notebooks may be purchased at UH Research Stores. room 
209, "Old'' Science Bldg During the experiments. students are not to use 
loose sheets of paper or anything else except their notebook to record 
experimental data and notes. Data may be plotted on Graph Paper and 
then glued into the notebook. One notebook per student. These wili be 
periodically evaluated, and turned in and graded at the end of the 
semester. Grading criteria will be presented during a 3110 seminar. 

Students wil! have one oral or practical exam at the end of the semester. 
Questions will pertain to the experiments completed by the student. 

Policy on grades of I (Incomplete): The grade of "I" (Incomplete) is a conditional and temporary 
grade given when a student, for reasons beyond his or her control, has not completed a relatively 
small portion of all requirements. Sufficiently serious. documented situations include illness, death in 
the family, etc. 

Addendum: Whenever possible, and in accordance with 504/ADA guidelines, the University of 
Houston will attempt to provide reasonable academic accommodations to students who request and 
require them. Please call 713-743-5400 for more assistance. 

Academic Dishonesty: It is each student's responsibility to read and understand the Academic 
Honesty Policy found in the Student Handbook, which can be found at 
http://www.uh.edu/dos/hdbk/acad/achonpol.html. Please see following website for information 
regarding academic dishonesty www uh edu/honool. 

Religious Holy Days: Students whose religious beliefs prohibit class attendance or the completion 
of specific assignments on designated dates may obtain an excused absence. To do so, please 
make a written request for an excused absence and submit it to your instructor as soon as possible to 
allow the instructor to make arrangements. For more information, see the Student Handbook. 
http/ /www. uh edu/dos/publications/handbook. php 

Standard Disclaimer: This syi!abus :s subject to change at the discretion of the instructor. 
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\\'ritiug About Physic::; l'sing I~l);:).:. 

L'nt.~·n ";~y uf f fuu-'drJ1i 

: Datt.'d: AHgust lu. :?OtEJ) 

\\"u pn::-,•.::nt ;1 wnn{:tJ S,lllHHl,-~ry t('!np!rltt' t>rr u:--e hy L'H .1 1.;H!Oi Lab studt·nt:--, 1!::-.ing Li.'fE.\:·dld 
the FtPVT{1X-·1 lll(tl"l(J jla'-:ka~.:y fruHl t!tv Ault.~ric;_ut Phvsicai Soc;Pty. Tln.s ~:-.the :--tc~:·t,lard :-:;-1.ge 
~1.-.:(·d in prep;!rins; Elu:'t Ph~·=--ic:-!i Ht~Yiew papt·r:-.. <did ;-. u:-:c•d ::1 man~· utft< 1' jnnrnnl:-- (k'1 ThC' 
individutd sutnlll~\ry ~·u:l h~:nd ln shollld :-;how t''\'idenn.: uf ~·unr O\\'H lllf-tStl-"P; of :ht• t•ntln~ <>XJ ld iul!~nt. 

a ue;H appt~:trallLV with voncise: and currvct En~l:.sh. The ah~t rad i:-- (:."-."'c'llti:tl. lt shunld 
l!!rJHitJn rlH' t!t{Jt!\·ati(l!L 1lw lrlr·thnd ~tnd n:u:;:t hHpurt.tlllt tLe quarnit:tti\·•.? :-e~ult w:rh ~_•rrur:.. 

B:·L'·k•d ull d:u:-.t>. ;.1 t'llnc)n:->itlll Tile!.\' la~ drawn Tilt• h·u-Sth l1f Ll:e pap~._•r Ai1!JUld i)l• uo IIIUl't' tlwn ·2 
dLJul,!t·-.sid:: ... l pa~e::.: indHdinE :dl fig:1rvs. 

I. WRITING PAPERS I!\ THE PHYSICS 
COl\ll\JLJI\'lTY 

:\ n irnp~.nl at11 part of ~·onr t.'t iucat iort a;-; n J.Hl)'~i('ist :.:-

],~<mtin~ t<l 11:'-<' ''•1ltdatd tools whil'll l'll,tl>i<' \'ll\l tu ,ban· 
y(1Ur work \\·irh other~ Ill .Junlur Lnb. WP will iii~trUl't 

)·uu ill tLt• u,;e uf L'li:: .. Xon ~·cmr uwrt pvrsonal \ Vindow,; 
J!lad:illt' to \\'riie sciL•IJtit·i,· t}<t!Jl'!·::. i1: a widvly :-u.-c:·pCt•d 
prL)ft' . ...;::!oru·d -:'t\'!t·. l'iJi:-; :)ul!l~·t·· file lsantple-papt'!'.lt•x] for 

tlu:-; ducniilellt .~buu1d ue usc·d a:-> a telnplart' fur yuur .Ju 
!liur Lab p:qwr:-:. Sp(-l!Jding a r('\\' hour-. st ud)·iu~~ ~IHtl 

,t!\ r·ring tlJis dncnn1Plll \\'ill ;dlnw .\'Otl ! (J de,·t-·lop ...;:i!Tl
cit·!it nla;:;t\·r~· uf L;\1)._:Xto t'(lSiiy gellt.-'l':ll(·' all lllHI!llt)!' ur 
1 n·h:lic;d dot'llliii'!llS. :--:}H't itit' ins1n:c1 !ut::--; iol" l'l.1!tlpdin~ 

L\TEXdot'tlitH~nt~ iJlt \\'i11do\\'~ ~.Y'-'tt·r!lS ilrt' r·ont ninPd itt 
tlw .\ppeitdin•s 

TlH' introduct ioll "''t:t ic•Il should snccillcl !v n•purt t ]t,~ 

!JJuti\'atiull. p1t!'!}OSt' a!1~i rf•levnut b;!ckglC!\lllli to tllc' ('X

lH'riHn'IJt. 

:!. GUIDELINES FOil GOOD \\TUTING [·l] 

T'li<• t·~~c·!l('(' uf PX1hJ:-iitor.Y \-\Titillg i~ 1 he• cui!l!IIHitir·at ion 

uf nlld('l'SlatJding thro11gl1 a l·lf'ar i!lld rn:H·i:;e pn~~e!lt:l

ti\Ht of prr-dPHlinntelv fnvnwllnnrerinl. \'ft,st p(•op!l' cnn
:Jtlt ('(J!:tpo:--;(' -.nr'('(·s.-s.f~d t'Xpn . .:.:!rory prose nJJl('--,s tlrf.'y pnt 
tl1e tlt:C'd tu crnuinu:ric;He flJrt:H:u~t allH)!!g then· priuritit::;. 
;T'wu tbitlg_':' predo:uirwt(• iu ~t:lltTHti!Itj undt'rSUIIFiiH;:; ln 
the· r;,;:<J.J(•r: 

'.J.itL Olll \'j\'{Jr\'lf.'\\' 

t i;:n h<· :·(,;Hl:-. 

t;. 

:2. t_":\JFOF\:11 DEPT!lo! PHESE:\T:\TlO:\: BearH,g 
i11 uund rht· prvl'xist!ng ;-.nowl,·dw:' of t!n· tt'adt.~r. tlw 
\\Til t•r !Wbt Lw !~~.·1 t lw ]I·"IJg!lJ ur {li~cu:S::-:;1(111 nllut ted 

t-o {·'fll'i! !1lpic ir1 prup(Jr'tiu!l ttJ it:-: iinportniH'(~. 

()f t'lHll'S(l l·Jarily of pn·•st~lJ1:HiUll f!lld eJq~H!li'f' of t'X

phllatiOll wili gn'atly t>lll1;1nce tlw t·ast· aHd plec1SUre of 
ulldt'rstnwlirq.;; sLil!. n rnurky L'Xplaualiurt can l>v fa1rly 
usvful1f t Jt,~ read<•r lws \,('!'H told ,,·!J«t ht· i,; read itt~ alwut 
<tlnl \Vht•!'C' il nts illlt1 tbt~ o\·erall :-\('hC•!JW t·lf tlung;:.,- (•:--

if t lit' n•adf'l is fnlrlillar Wll h tltt> ~t·neral :-::ubject 
rnat lc\r 1!Itdt·r di:-:cus~ion. 

Tile' .Jnr<ior LiiJ writ<"IIp j, l!llt' ul' tl1e I<'\\' upportl;llil!t'S 

1!!ldt'rgraduatv:-- an, g.i\'l'Il i u p1 ilL t H t· t vdtnll·al writ 111!-!,. 

Thu:-. w~l 'Irg,t'' ,\'uti to l''.Hh't'!IT rtltf' un \'{)l!r u\·r·ral! pn~~tlll

t:ltlull, nur unl!' 011 tlw l:a·t:, tht·'J!l:-it-<\·t·:'). \\·t~ :-:trun.!.!l.V 
]'(·•{'O!lli!I('l!d t hilt )'Oil: 

2. Bt~gill (lacll pnrap_!,raph with ,\ topic- :-;entPIICP which 
t.)xpre~ . .:.;es t be Hlain area of coriC{'I 11 11nd t lll' !ll<ti11 

cuudu::;kJli uf the paragraph. Pnt ivss inJjJOrLHlt 

IHaterial btl~r iu tlw paragr;q}i! 

l)oint :2 i~ frequl'Ittl.\· ~:lJse!Jt Jll .S.l3 rt•ptlrt-;; tiH'!1 anA 

,\'uur lnech:lniSlll fr,r tt·!intg the rt>t:u.h•r what rlw topic uu-
d<'r di:wns:-:.:irHJ is :tnd wl1c·re it !1:~ in1 o ·Jw ovc·r;dl pk·t urr: 

Yuu uu1 check ~\·our top!l. :-.eutl·ncPs lJy n·:Jd1Ilg tla·:n ;ll 
O!f.k'J ;,i.t•. Ulnlt all the fr)i!tJWin~ :--t•Jltt'!W{·:-- in t"adt p:t:·a .. 

~laplt)- til!::-: ~huuld givP <t :>tir :-;ynupsi:-- 1Jyuur pup•.1 I. 

n par1lH'L 11.:-:t:. w~· t:r1d 1 approprla1ely 
1_ ::-;t) 1.he pil:--.t ~~··:hi' f\lr ~,·our pnH'i·dnrr~' <tlJd a:t;--:\·...;1::. rh,_· 

p;t;-;r \JPJ"~·d r fur prep~::r;i!:tJ!i :U11.l ti11:· ptc·~~·Ht for t'Irqlil;t:-,is 
·Jl' r_ ( •HC';<t:-.iu:::--.. e.g.. Si:F t' \\'f.l b:td pn•\':<)lbly irl:-'-Ldlt·•i l 
\1;\! 



f3~._1!l!· ;1tur11', ,J.-)u·1 ~._leriYt'. ;a;-:t !n~!l:.:nte \\'ll:lt !lt'\t.' 

.!--:-<lH:pt l!.\rj..:; art~ :H'«'t!r-d 

Pk·a:-t.' C(Jlt~uh tlw ).lrr·~ ()lllillt' \\'ritlug <l1Hi Coll:

tn~llllC·:n lu!L" Ce:lt t•r ·~ \1: • ..1) p:tf_f.' .d h~ :p: // '..:e b. t:~i t edu/ 

'...:rl t i ng/ f(Jl' fu:·t !Jr·r ~lud:·Uh t' ill <1 [l aspect::- t;f \\T!\ iug, 

:--r: l~· ,-t!l(! tu !ll;lkZ' appu!!lt!llf'1Lt~ \\'!th ,·t_~;hu.lt:I!ll::-, f~..:·r flct' 
a•iYl\_·e Tb~·y t\\'t:a h:n·t.· alll.lll*iii~t.- tutur ttl \vllit.L vuu ~._:JH 

~ub:ntt :)t<('tl(lll:::- \Jf ~·o:a pap~._•r fu1 1.:ritJqu~:· ;:t nu:v :-.tagt' 1}f 
tht• writing pnwe~~!!~ 

Lastly: Hememb(T to proufrt>ad your paper for 
sp(~lliug and grammar udstakcs. Few things are 
as nffensivc to a re\'iewer as carele,;s writing aud 
sucil mistake·~ will cuunt agaiust yon! 

3. THEORY 

Tlw report ,;J,ould lw t:-·pe-\\'rittl'll iol a forw that wuuld 
l>t· ,uitablc :·or slliJllli:'Sion as a me~nuscript for pnl;lica
t inn ill tt prufe::-,:'iCllJ{d jourual snch as the A111erieau .)unr
ll,ll uf Ph\'sics - Phy,;ical H.P\'i<'\1' Lt>tt~c·rs. http: I /prl. 
aps. org/. One• helpful 'wbsitc· is t l"' :\l'S Pl,y·,jc, Ht·
,-i<·w St)·le nad :\oL1tiun C\lide :1t http: I /publish. aps. 
org/STYLE/ Figltre~ (cn.•atPd ;:~PDF fi!t'.::,) sho\dd IH· itJ

:-.ert~-~1 ·!!ll(j tht.• tl'Xt l!l their llatttral pusiti(i!l:i 'fhe L>ody 
t)f l !w ~Hlll!llan· shu!!ld iln:ind•:' ,l dis•:u.:-.~ion tJf t lH~ t!!h> 

I1.'t:1·;d i~s:ur\-. ;·tddrt·s .... ~_·d L~· tla· ~~xpt·l·i!!lvnt rlu:--. :--;~:ould 

lH· lltHlt.' at a ;t·\'t'L -.;u t b;d alJtJt hvt :--llidt•JJf cu·.dd fu!ltN.' 
_\'tllll ~it·\·t·lu}lllll;llt 

:J.J. Typese>tting I\Iat.hematics 

01w nf t ht• gn•a( l IO\\'t'rS uf t'J):~"( is it·, a I •ilily lc: t\' P(':il'l 
all lllallllf:'r of null ht'IlPtti<'al (•xprcs~itJlb. \\.hiit·' it dnt"'::-: 
take a ~~tort wbilt~ to ;.;t•1 ltst•d to tLh' :-;yutax. tt 'Ni!l :-.oUll 

bet'(;!l:t· ..;econd :ulttll\'. ~ililll>cn·d. si!igle-litw eqnatiuu~ 
:·1n·' the tnust Ctl!lll!h•Tl t.\·lw uf tlqli<Hiu!l l11 };uuur /.!}/) 
pnpr r_.., :l!Hl Hlf' u:-.ut·div r,-'f;·relll't~•d il-l the tt:.xt: t' ~, ...;l"t' 

EqBalluiJ il i. 

\- ,, '2 p i 'pr .,. p, 

I 

·d.r " 

--pLt-·ql ~~Jt* -·:pia~ 

\\':til :1 ~li:;~1e ~-,~ l~t~--!, 

l " ,, 
. ;} -

:I! 

•I 
" f, 

' 
:· .. ;-

___.. 
t; \ 

_.\ 

\~ 
:\ f' '. ( !" s· ., : .\'" 

( \) ) \~ \) 
' 

.,, 
~ .:...__ .~ '' 

j ·-

F:nal>.-. lt is i lftt'1l \i>e'!\ll tu ~n1up ~-~.,btt•t! 1-'·t_l:_j,i-

tHil1~ to dt'Htitf· tht'ii 'lt';:!liun:-.llijJ. e.g ill ;1 tk'l'n·.·t

t:U!L ~illglt"'-i:ue ~1nd ;n:dtilille t·qu;tticHb in 

\beg1n~subequat1or:s}- ~tud \er.d~subeq~atlor:s} w:Jl 
}HOtitJce a ::,pt of eqnatiou~ titat rut·, .. tnt:nlll·r(·d·· \\·Jtll let

rer:--. a:- ::--h~J\\'II :u E'.j\l~itir.ttJ:-: (3,1) .:ilHi <iil} br··l,_J\\': 

. 'v1 

1. EXPERil\lENT 

Thi~ ::-,('ction dt>:-llTille:--; [bt' tn;tin t'Uill~hlllt'fll~ of tlw ttp

pru<'t>dllnJs usvd alld alv:a:vs tnakt:=- n~fun·ncu tt> ;1 

~) wilid1 n>l!!ai:;::- :t !Jlr:c·K d!ag,ratll or ~l'ht•!J:<ltlc ul 
tlH' ~l}lJl~lrntn:-; al!d pvrht·Jp.-; !twll;d('~ th1: IIltbt iBqHH·tant 

:-;JgL;d prul't'~siug ~tep:-- 'fltP iigure should bP r(·.•ft>r
cnct>d as 0arly as pos:<ihle in this suction with tlw 
placf~fiH'llt. oft lH' figure a" clos0 t.o Lllf~ descript.i\'(~ 

text as is possible. It is nsnilll.t· li<•cc• . .;san· tu p!:w<· 

:1ddiLiuuni ilifor:nuLioil Within t lH· Hgurcs tlH'IllS('lVr_•s ll!' 

ia t!H·ir captitJib fol' whi('h th<·n~ is no ruutii in tlte mni11 
body nf text Tlti:-; wilJ],t:lp yo11 :--:t:1y withiu tht• t\\-o p::~e 
!indr 

Ex;unple first selltenet' of all exp<~rirnental sec
tion TlH' t'X{'C'rinwnt al apparatus L'Ull:)i:--:ts (1f a :--per·1al!y 

pre]>ii.l('d rllt'liilCal ~illllpk· Cc!lJtaiiiillg, 1.'CIIC'l:.1, a \.\JH 
:-~pt•ctrunH·t et. <tlld a coJJI rol cun1puter. ;1~ :-.huwli in Fi.~

!i!l' l. 
')llch ;L..., Figun• 2 <tollld lw \\'(•:! tlHil!gilt llllt 

ai~L! t. r:n't ('r._! to :naxi!ll!l.C' i heir i11fonl!!tt ir~H ('(JJit l·nt \\·hilt> 
!'f.'t::tilii!lg clarity rJf f:XJll'f•,S"SU!J! J f ';uu ·r t'U:-it~. gr<t plliC:-- fn 1f]! 

yonr p~tpvr in orr"d }'rP;o-;t·JH"~ttio:l :-;hde~, tnnkt· sun• f() in-

.",. DATA A):D AJ'\ALYSIS 

J);r' g!::ijHJll' 

!'X:t!!lpir.l Fis.:.,U! t' ,J 
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FIG. 1 T'his i.s a ;o;cfu\mn..tic nf th(' nmtn apparatus. l!st~ the 
caption '::ipacf to t•bbort:t( .. on SlJt.':...:tfk i.ssttt!S or \...Uinplic.ttiun. 
or operatin~ procedures. E:'.pecially v{tluabie givt•n tlu· lim~ 
itt·d about of :-ip<lCC"' 1n the nwm hod:'-' of text. The ::>JZl' uf 
tlus grhpluc Wi:t.<:> set by ~ht• \'VHlth C'tHlllrlct:Jd. t.h0 a~'ipect ratiu 
,J, .. falllb to !.0 if the h<·igln is wlt also sl't. Adnpt,:d from 
[1. 2]. 

FIG. 2. Sample figure"' dr~scribing. a St~t of dat.a, fit procedure~ 
and result,;. L:se the caption space to provide more ddail;; 
a bon!. t lw fitting prOt'(•dnre, l't>.r..,lJ!t::;; l1r ir!iplicnt ions lf von do 
not lntve ~uHineut ruotli iu Lhe maiu body of t.ext. The ~if,t' 

uf tlus :.;raphic wa~-..; S(·t H'lat;vf· to lhe tcxtwJdth. se(• tht: 'reX 
(itt- [(J!' dc·t.ails 

t:a11 iw llSt"'ful i11 ~Ullll:' circ:~tin:-;taiwes tu ltave a table of 

rc·sults. '"'" Table I 
Try t,l a\'uid tlw lt'lli!Jlaliun tu inu!ldetH' the rt'<H.Ier 

\t..·ith t.01.1 I!iHHY graphics_ It i:-; v:urth spPndi!lg ;-;unw t iua: 
t hinkiug of how bPst. to presPnt :nfurttta t ion 1 ather t.han 
just crl'ntiug graph afrer [;'I'~ph ofurti:tfom:atiw data. All 
figure:; C!lld tables tnusr. be properly c·apt 1on•:d. :.laleri::d 
and idr·as dnm•rt !'rom the work of ot hns :nust be prnpt•rly 
eitt•(L nud n li;-;~ nf rC'fen•nc~~s ~hou!d lJf• ilrcludt•d at the 
<'tHl <)f th(' rr•xt bm bdore tiu· g,raphics 

lf ei!c\Hi!:1trtllCt':1 in an exp<'rinwnt Ftrf~ ~uch t!Jat you 
Vfl!lflOt g('i vou; O\\'ll dr-da (t~.g brnkf'll equiptll('Ht. held 
'<>'<•atltel ). you may use somebody else's data pro
vid'"'d you acknowledg<:o it 

TABLE I: A exmllplc• tab[,. wirh fnonwws. \ote t.hat "-'wr:d 
t'ntriP~ sh:nt.> tile ~anw fntJtllotf!. ln~pt•t't tht~ r.~:\1):_-:X 1npnt for 

1hi:o: t.th!e tu ,:-;r·e t'Xi-.lCtly ltU\\' Jt i..; (June . 

su~~ ll.li80 

Ag 0 9'Hl 15.90 2 710 Pl;'l O..lSll 

Tl ll ~KO 1::\.!JO :L;,;;o 

6. CONCLUSIONS 

' x70 

l ~()() 

Kru 

:1700 

3.760 

And fina!iy, nJrtchlsro1ts. Hcrm•rnbvr rr, r<'porr ,dl vonr 
l'L'sillts with ;:tpptupriatt· :-.lgnificant. digtt~~ Ulllts. aud uu
certamt.ies, e.g. Q ·~ (2.12 ='.: 0.06) disintl•gratious s- 1

. It 
is oft.rn wry useful to ex]Jrt·ss t !tt• quality of your r<:sull 
by rnPasming how many staudard dPviat iollb it lit's fro111 

orlwr puhlisltt>d value~. 
lt is worth nrP!ttioning, herP sonr<' tltuup,!tts ort ethics 

and writing in Science 
\\'hell you n•ad t lte rC'port LJf :t plrysics experiment. m 

a reputable journal (<'.g. Physical Review Let.tt•rs) you 
{'(lfl gener.dly a.ssunH.> it. tt:pn:-.senls an 1Hm(•st C'ifort by 
r.hr: authors to d<•s<:ril,e t'XilC\ ly what they ol.>st'l'Vt>r.l. You 
ttt;n· doubt the inteq.rn·tat ion or the theory tht•y create 
t.o explain t.be results. But at. least. you trust that if 
you r(·peat the manipularions as descril.wd, you will get. 
t)ssentt;Llly tbt' 5anlP expt~rinJental n~;;t!lts. 

Nat.un· i,; t.h(• ultimnr.r; enforcer uf truth in sctl'HCP. 

lf subs<•qw•nt wurk proves a pul.>lisltNl n;Pasurerner;t is 
wrong by -;ul.rst ant tally tJIOI'l' t lt;rn tltt' esLuuat ed r:rrur 
limits, a n•pcrtitrion sltri!iks. lf fwud is discown•d, a Cii

tn.•r !l!ay [,,, ruirwd. So most pruf<•ssiona~ sci<•r:tisls are 
H'ry L·an.ful about t.hl.' n·cords they maimain and tit(' rr
suit.s and r.•rrnrs tlt<·y publish. 

!rt ke<'pin!!: with 1 he spirit oft rust in scienn'. Junior Lab 
instrnct.ors will a;;sume that what you r•cconl in your lab 
l•ook and report in yonr writt<•n and ural presentations 
is Pxactlv what you have obsc'rvt'd. 

Fabrication or falsification of data, using the re
sults of another person's wor·k without acknowl
edgernc;nt., or copying from "li<Jiny group files" are 
intellectual crimes as serious as plagiarism, and 
possible causes for dismissal from the Institute. 

The acknowledgement of other people's data 
also applies to i.he use of other people's rhetoric. 
The e;ppropriate way to incot·poratP an idea which yon 
hnvf: [(>:lnted froll1 a tPxtbook or Llt lwr reference is to 
stud~· the• point llm.il yo<J uwlerstand it and tlteH put th(• 
t('Xt asid<' illrd staLe 1 he idc·a :n your own words. 

Une uftell set~s, it1 i.-t :-:il'ir:lltl!ic joHnl(1!~ phrti~es S'Jt'!J 

<·t.s "Follo\:ving B("Viugton and 0.1elis:siuos [I. 3] ,. Tlds 
Hlt:a.rt::; t!1:-1t th(' authur ~:-; foliuwing tht> idea.s c~r logic c,f 
t he;;e ;:ot hurs a11d lt()t t twit t·xa.cr \\'r.)rdi 

!f \ClU do chuosf! tv quute n:c.-t1Prial, it is Jlot sutT!n1.'~l1 

JU:-;t tu inclndf: the urigJual ,..;:!)tt!'Cf-:1 <ll!J:_mg tht' li~t of refer-
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F!C :~: Satnp!v panuled hgun' cn:.dt'd in :.Lu!:d) using 1 h<.·· !:-uhplntt 2.:t.x: cullllll.l:td wiwn~ x i;-; rlw t··it>Jlt':ll! ·.)f :!w ;)Jut .u!·;!y 
illt(J v:i:id1 all ,...,ub~t'Cjilf'llt cul!tlll:iltd:-; ;o,Uvh .l."i p!tJt(x,\··: and xlahvlf'\"ui1:-.'). utr g(•t. pr()cv:--:--.t·d t'~e t.lJ(: c;qntoll :-:prli·~_ ... ftJ pro\·ide 
!!!ult' ,Jt•i:ul...: .dJu\li !ht~ dal;L 'lH•ir acqu::-.itio!J ul h()w till·~· \\'t·n• pluct·~:-,t•d d yuu do :tot havt~ ~uflit·i~·lll ruurn !!t tltt• IJJ;!.!Jl lHHly 
~d· :t·x! FiStirt•:-: ~ a:J be Iutittt~d u:-:i:;g tlw .utglc· cur1un:~nd. ~e~.~ lllt' Tr~X fllt· frn· d1'L1d:-.. If it IJgnn· ~~ !q iH' pLhed :tfll'r the u:<till 

lt'x: tht> dH' ·'iJ!:,nn' .. " (!!·llitd. l1; tn;lk(· i1 t'XIt'lHi (J\'t'r !\\'n i'tJhl!lJb :-'('!' !l:r' 1-_\'fEXfik !'<lr IHJ\\ I his '.\'il:--. dtJ11(·. 

t:1 IH'(•:-, <11 t ht• ('lld uf .\'ifllr p;1pf1l'. I! a fvw Sl'l!hl!lt:t':-' or llluH' 

arv !lll\H'Irtt•d frol!l ilt!!J\ lwr ~tHll'('(', t hnt :-1('Ct inn ~!nndd lH.' 

iitd~..•ut.ud U!i Ll~)th ~idv~ nr t•lldtJ~L·d l!t q:tut('::i. 

nut! ;ttt:·ihutju!l Jllil=-'t l)(' ~i\'t.'U llllllH'dintt•ly 1J1 

tJw f~lrill uf <-1 n·f(•ft'lH't' llDtt~. !] 

!J \'{)\1 h;tl;(' ;t[l\' CU(':-ilitlll at iiJ ~~~~U\11 atll':\ll][jplJ uf 
-.,tltlli.'V::-. p!!'t!::-f' S!'t·' \'l)1l ~!-'('tiil!l ilL:··tl'\H't()!'. 

HEFEHEI"CES 

Bi!d;~J;.~::Iplli~··s (·trr- \'t:·rY lrll}JtH'f:!Ut ~11 .hlldi!l L;d; p:!· 

pt·r:- Ht"\tl!ltl riH' l't'q1JJ:..:it·· ()l;:T~lil! ,,:· -.,(I;Jll't• l!:il1\•!'!d] 

E·ln:on .. :\i <:1de11:t1' i·'rl':--.:~. :1~it_)(i: 

.'·)' ~.1~ ~: . .:..""!!!<_,;--, A(". \':tpt•hT<illd. 

2( Hff 

1· !1:·!il"·-:-u: i.l 

pru\·idt• t'\'idt'lln' of _vunr ilJYt•sti~uti(JllS bey()!ld tilt~ 

l!;aruw :-:C~J{H.' u!' t I H.• };!lJ~uidv. ~onwt hi11~ expht·it b· rl'

quirt•d o{ all J 1111ior Lal1 st udf•ld:i! Coud Libling,rnhit~s 

,n·v don! d.Y i:nport ant i11 I Ill• n·al world w!wn· t llt'y art> 
\'i'l)' (uftt.'l! tilt• IHust) irnpilrLtnt .;uutt·t:=-' nf i!!ronn;ttir,ll 
for ru:-:P;lrdJl•r:-: ('J!I Pl'lllg l !H' !it'ld. H:blHJ::!l'<tpl:ic t'llt L'il':--: 
rn:'t_\' h(' t:;.uf(• (•itht·r in tiw ·.1(·x· file it:-;t·lf ur witlllll ;1 

~~·p;:r;t1 t' l;d} fi\v wltidi .~.t'l S l!f; ;i{ ill'd dHr:n~-~ [)I'L>l'l':::S uf' 

:)u:!d:1ig" L11n! PDF dtwll!tlt':ll. ~rhi:S Lil tt'l JIH"t !1od is t !H' 
:ll'•.'ft•!TI'd 1111~tl!ud a11tl i:-- tlH'll Ull!' tbl·d !u this tt~lnpl<'1h·• 

:J\' d~.·ftndr .-\n ~~x:tlllple t)f tlH-' H;lt'!'llilti\'t~ -:t_y\•. ClllTt"llth· 

t'cJl!tl!l!'llLt-d 'Jtl\, h (·,Jr;l :·ti11r'd jl: t ht· \t·x· ...,nt:l'"t' h;1. 

f\ck11u\v ledgttJE·rlt:'! 

.~\\_ grar(·f!iil~· 1.n, 1-':~t:lr·Iut: Br·~v:u 

:11'[ l':Jl fi,'\';.V\'"·,_, I,' dil:· ;~;,:::t:l,-..('1 q ;\ 
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!Ut'tllitl ;,·:11 ._rf ·r':: X ·tn.i rcL!\1·d p:·ug:.ilL.:-: .t\':1dal~k frun1 

¥-·w;.r.n!i~:te:.:.org :'\ule th(H \1:!~1\·X ;t:-.1·~!' r~.lli:'\ fnnn 

:t t'c:tn:rJ;tlH.! LIH' Jll'u!lq 1t aud 1..: :H Jt tel rib\· :..·tlll\'tlldet:l 

(hlu· \·pu\\-· ili:-taik·d tilt~ ah•.J\'P :-;._;tt\\:l:t'", ."<J'l t::u ul·ta::l 

put ii o:1 \'·.nu· \\'HHitl\\':' rH;whn;(' :n ll!d•·! to ·rt··f;tuh:' 
tln:-- dtH ~iU:t···ll{ fi1Jll~ :-.~.·r:lt;'lt. 

11· \'Ot \\·i:--.b ~<'I vlc\\' P••:->r:--n·:pt ::11'.;. ;~J:dt·r \Yit:ri(l\\' .... \;-r· 

~: lf.;l2,t":-t d•.l\\'li:und:!l~ :liJ<: !1!:-;t a)h!l~ (; lnt:-;l~tTlpt <i\'~liJa\Jl,:' 

~-!'('tll ·..,"A''r • .J. cs.:.: 2. s c . edu/- ghcs t 
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Phys 3313, Advanced Lab 
Laboratory Report Grading Rubric 

Comments 

------
Title I . identifies experiment adequately and briefly I . Cites author first, lab partner(s) second, course, and date 
Abstract I . Summarizes the full report concisely and effectively i . Reports final result with uncertainty I 

I -
Introduction ' . Establishes concept of experiment I . Establishes context of experiment 

I . States purpose, and hypothesis if appropriate . Includes all equations used. defines all variables I -' Experimental Method ,i . Describes materials & equipment (in paragraphs, not I 

lists) l . Describes procedures (in paragraphs) I . Briefly gives enough detail to allow replication of the i 
experiment 

I . Uses own words, not a copy of the manual ---
Results and Analysis, and Discussion ; . Uses text to describe data, refers to any tables and/or i 

graphs I 
' . Uses tables and/or graphs appropriately 

• Any tables/graphs have captions/titles, appear in order i 

mentioned in text, and are correctly labeled 
• All necessary results reported- Instructor should be able 

to confirm analysis using the data presented 
Results and Analj!sis, and Discussion . Uses text to describe analysis, refers to any tables 

and/or graphs . Uses tables and/or graphs appropriately 
• Any tables or graphs have captions/titles, are shown in 

order mentioned in text, and are correctly labeled 
• Correctly shows or summarizes all necessary 

calculations- instructor should be able to confirm 
calculations based on what is discussed . Discusses scientific content & context of results, and 
relates them to the objective and/or hypothesis 

t Conclusion (i.e. Summary) 
• States whether the purpose was accomplished, and/or 

I hypothesis was supported . Backs this up by referring to results I 
I . Reports final result With uncertamty 

• Answers any questions posed in the lab manual 

' --
l 
i 
i 
i 

j 
i 
t 
I 

I 
! 

I 
I 
i 
I 
f 

I 
I 

• Addresses any pertinent issues; summarizes discussion, [ 
possible sources of error, possible experimental , 

Points 
Max I Earned 

i 
OA ! 

I 

0.5 l 
1.0 

1.0 

2.3 

2.3 

I 
I 
I 
i 

I 
' I 

I 

1.0 l 
I 

im rovernents. what has been learned, etc. i i 

~e:~~~~~~!te references liste~ ----------------j -----------------------~,. ~.-.-50-~ ~.~'·,: .. : 

• listed in order referred to in text, in a standard format , . , 
Writing Proficiency and Format -------------------T-------------------

• Uses specified report organization ! 
• Uses correct grammar, spelling, and punctuation i 1 ; 

• Presents ideas clearly, conciselv, and logically 1 ' 

overall Grade ---~------r--------1 
: 10 I ' 

________ ! --------------~-~·--'' ~-~·-·-~ ______ l ____ _j 


