Future Lab
“Smart Not' Dark™

Jieremy. G.Erey
Schoeolloff Chemistiry, University off Seuthampiion, UK

IW Ium:mnl W
Ay

24 Viarnch 2006 Jeremy G. Erey HIEX, IBIMIEHursley,
University off Southampton




i

= g s
prvate o[BS

>0

EmEEE I EEEEEGEEEE e .

T
T PTG

24 Viareh 2006 JersmyrG: FreN__...---"

1t Br SoUthampton
lﬁﬂﬂﬁﬂaﬁﬁl




Molecular Beam van der Waals IR Diode Laser Spectroscopy

UV ns pump/probe mol beam photochemistry

Interfacial SHG ns studies

Confocal Raman in situ probe

E-Science - useful computer science!

2000

OPO IR/VUV cluster spectra Ab initio QM

Interfacial SHG ps / fs studies : \
Simulations

Single molecule IR spectra OPO/STM
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genome

Genes contain
instructions
for making
proteins

or in complexe
perform many cellular
functions
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Laser X-ray generation

* Need very high laser powers:
* Peak intensity ~-10% W/cm?

e Peak E-field -100 GV/m
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Damage limitation

= Conventional damage threshoeld: 200 ph/AZDamage process
= jnelastic scatiening of-elections out oifmolecule
= Coulembs repulsion;of remainder:

" Timescale? fs

Neutze et al., Nature (2000) 406, 752
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Square Grid Diffraction

Record x=ray: difiraction by filter support grid.
340U sguare apentures;, ISumihars.

o0cm spurnce tergria;, 1100ecm: gnd tercamera.
OBsenve spatialivariation el diffraction patterns.
VWercan exiliacithe x=ray  speciiimy

Additional diffraction targets
can be inserted here.

HIEX IBIMIEHursley,




Fresnel diffraction of EUV
beam

= \Wirermesh: 16um
pars, 340umi spacing
(Alilter support)

= EXpernment ana
heoRy agree.

" |[hcoherent sum of all
NarmnmenICS:
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Chemical Grids

= Start in the laboeratery. — pervasive: physical
gid (Smart Trea)

= Computatienallchemistny Very significant
seurce — /n. sllico gnd (Chenm Viyiliea)

mRUSEd by chemists sermust Bersimple o
Stlgaert < palelipitelin) = Sieale, srelofe
SECUIE, &) alloRemIG
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What are the people up to?

VWhe s deing whai?
VWhere are they deinei
Wihiatsitherenvironment like?
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The laboratory
notebook has been
the way scientific
research has been
recorded for over

200 years

Can we do better
now??

How about an
electronic notebook?

24:Marnchi2006

Jeremy! G. Eicy
University off Southampton
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Like cash machine
electronic notebooks

[CASH MACHINES &5 ACROSS THE LAND|

have taken many forms

we want one that is

The 3-3 Pucse

simple to use in the lab

whilst doing actual
bench chemistry

24:Marnchi2006
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The Weeping Bankbeok
Hensteeth, Alabama
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Chem3/5 | Chem®6

ChemLab echniques

Rl /R - 2 How to Keep a Notebook

RBLICICUEN  Onc of the most useful skills you will acquire in the
laboratory is the proper use of a laboratory notebook.
Notebooks, or other formally kept records, are an essential
tool in many careers, ranging from that of the research
scientist to that of the practicing physician. The effort invested
in developing good habits of notebook use will be amply
repaid for students who pursue a future in the basic or applied
sciences. Experience has indicated that skillful notebook use
sy \-aivlelini-Neto|NN Il is dcveloped by most students only through continued special
cffort--it does not come naturally Some of the main principley

Safety of sound noteboo
General Rules

Safety Egquipment

General Information
Instruments & Techniques
Chemistry 3/5 Experiments
Chemistry 6 Experiments

: laboratory notebook is a permanent, documented, an
Safety H e

Permanent, S :f a;:;cecures primary record of laboratory observations. Therefore, your

pri mary otebook will be a bound journal with pages that should

in advance and never torn out. A not j

record supplied to you beio ory period. Write your
Observations :"SIZ;‘S'“S name, the name of your TA, and your lab section on the
‘Q‘)—General FAQ cover of your notebook. All notebook entries must be in ink
Uncertainty and clearly dated. No entry is ever erased or obliterated by
. pen or "white out”. Changes are made by drawing a single
erte dOWﬂ What ChemLab Home line through an entry in such a way that it can still be read and|
ou see placing the new entry nearby. If it is a primary datum that is
y changed, a brief explanation of the change should be entered

(c.g. "balance drifted” or "reading error”). No explanation is
necessary if a calculation or discussion is changed; the section)

24 March 2006 to be deleted is simply removed by drawing a neat "x
through it.




necessary if a calculation or discussion is changed; the section
to be deleted is simply removed by drawing a neat "x"
through it.

In view of the fact that a notebook is a primary record, data
are not copied into it from othcr sources (such as thls manual
or a lab part noteboe TN yithout
eles acknowlcdgmcnt of thc source. Obscrvauons are never
collected on note pads, filter , or other temporary paper
for Iates :—.s-u'rmr"l"

scrap of paper” technique, your improperly recorded data

onfiscated by your TA or instructor at any time. It |

important to develop a standard app®Rch 10 using a notebook
routinely as the primary receptacle of observations.

Each week at the beginning of lab lecture, you will turn in
your prelab problems from the manual for grading. Zgll
problems not tumed in at the beginning of lab lecturSessic

ChemlLab

The Chemistry 3/5 & 6

General Information

Chemistry 3/5 Experiments
Chemistry 6 Experiments

University off Southamp
DARTMOUTH COLLEGE

4 I

Observations are never
collected on bits of

paper to be written up
later on!

_/

Laboratories If yOU are Caught US|ng the
“scrap of paper” technique,
Instruments & Techniques your imprOperIy recorded dat
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© The New Yorker

“He’s charged with expressing contempt for data-processing.”

He is charged with expressing contempt for meta-data
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Digital
record at
source
don't try
to add
4] metadata
4l after the

“We can pause, Stu—we can even try fast-forwarding—
but we can never rewind.”




01/26/2006 8:03 am

01/26/2006 8:03 am

Diffterent labs
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Chemistsiand programming

ORPTION 4r X
= H\Vany: Chemists TR SN Y
" [ "\ " \”'.\“,' : e :‘.' ,
tAink that they: Can Ry f.ﬁ (s vt B
X 8 , . A A Bw Youxs(LF A

R - % pci - BUTTON PHONE,
prograus X G vou PTHETIC,

L N e chz//vomog/c 7
3 LR B |
Soeleaverine ST SR EConomy SLownG

Sy/SIEms 1o the
(ChEMISTS
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e-Workflow

Some Chemists
can and leaving
it to the
computer
scientists can
give you a
perfect system
for a problem
you didn’t
know you had!

24:Marnchi2006

Jeremy G. Erey
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LB Wi
What about that! His brain uses formal
logic! No wonder it took so long to get

a result

HIEX IBIMIEHursley,

From The New Yorker Book of Technology Cartoans




HIEX IBIMIEHursley,
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COSHH

leverage off things we already have to do

COSHH ASSESSMENT FORM

SUBSTANCE
NAME

PHYSICAL

QUANTITY

Record Ne.

NATURE OF
IMMAZARD

Wk
Rrbcose
Corine.
‘N\f\ lﬂt'

FORM
I

Sehee)
9k d (ke
'ic(/ued

Tos !
<20 “
<1y

£ Al

Noag

p‘f’a‘&‘ ocubionds epes owd SV
Huthud € avslloused), wduce. \ijﬁwb_
Nc Qu&"\’ LN hw-b:,c&,

NATURE OF PROCESS

\Lq/ufé -.DF&A.’R}&/\\GV\ Cf(‘ C 0@-—0\,@ ; «le;:\)ée': \xkb Cc;;w\biml'\‘m wﬂ/\ e hiyse.

Ly -tmﬁma o Gt Sk

It so. why not nse it

Is there a less hazardaus substance? N

CONTROL MEASURES REQUIRED (), 500ci (e \agogite Peg e

(Local exhaust ventilation, personal protection. etc.}

University off Southampton
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Result of extensive
collaborative HCI
research between
Computer
Scientists and
Chemists over Tea
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Weigh-Station #1

11-Feb-2004 16:04:40

djbj3403

Fluorinated biphenyl 0.9000 g 0.9031 g
Br110CB

Br1fOCB. | 159009  1.5918g
Potassium Carbonate 2.0700 ¢ 2.0719 ¢
[Butanone [  40.0ml[  40.0 ml]

Weigh Liquid-Measure enc Store

Jeremy G. Erey HIEX IBIMIEHursley,
University off Southampton
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‘. &8 Incompatible Chemicals

http://ptcl.chem.ox.ac.uk/MSDS/incompatibles.html| ~ Q- chemical safety phrases (#)

[0 Apple (147)v Amazon eBay Yahoo! News (834)v

Incompatible Chemicals

B aCk tO A wide variety of chemicals react dangerously when mixed with certain other materials. Some of the more widely-used
incompatible chemicals are given below, but the absence of a chemical from this list should not be taken to indicate that it is

S afety safe to mix it with any other chemical!

. I'm adding links to MSDS data for these chemicals, but if there is no link from this page to MSDS data for a chemical in which
1SSUECS you are interested, try the main page on this web site. through which you can access MSDS data for a large number of

chemicals. Click here to get to the Safety web pages of the Physical and Theoretical Chemistry Laboratory. Oxford University.

acetic acid:
chromic acid, ethylene glycol, nitric acid, hydroxyl compounds, perchloric acid, peroxides, permanganates
acetone:
concentrated sulphuric and nitric acid mixtures
acetylene:
chlorine, bromine, copper, fluorine, silver, mercury
alkali and alkaline earth metals:
water, chlorinated hydrocarbons, carbon dioxide, halogens, alcohols, aldehydes, ketones, acids
aluminium (powdered):
chlorinated hydrocarbons, halogens, carbon dioxide, organic acids.
anhydrous ammonia:
mercury, chlorine, calcium hypochlorite, iodine, bromine, hydrofluoric acid
ammonium nitrate:
acids, metal powders, flammable liquids, chlorates, nitrites, sulphur, finely divided organic combustible materials
aniline:
nitric acid, hydrogen peroxide
arsenic compounds:
reducing agents
azides:

anido
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But what
about the
laboratory
envionement:

I
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"I JET?%@“HOWOPC’ that evéry—:rhiﬁg
in this apartment is more sophisticated
than we are”
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ew Yorter collection, All rights reserved.

«

Fromn The New Yerker Bosk of Tecinvlogy Cartvene.

© The i

the technology scale?
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Smart Places &

We need Smart Labs!
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Temperature

in the lab

My PC
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Temperature

in the lab

Student’s
PC

Archive

24 Marehr 2006 Jeremy G. Erey HIEX IBIMIEHursley,
University off Southampton




Temperature

in the lab

Student’s Friends in
PC IBM
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From The New Yorker Book of Technology Cartoons.
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€ The New Yorker

“What the hell sort of convenient new feature is this?”
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Temperature

in the lab

Translator
Service

Mobile Student’s Friends in
Phone PC IBM
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Temperature

~

Message
Agent

24 Viarch 2006 Jeremy G. Erey
University off Southampton

My PC

HIEX IBIMIEHursley,




Temperature

~

Message
Broker

S\

Student’s Friends in
PC IBM

My PC
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Temperature

\ A~

Message
Broker

S\

Student’s Friends in
PC IBM

My PC
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Temperature

~

Translator | e | Message
Service oooooooooc’ Broker

Student’s Friends in
PC IBM

My PC

24 Marehr 2006 Jeremy G. Erey HIEX IBIMIEHursley,
University off Southampton




[E] +5550000 - DefaultColorPhone
MiDlet Help

Monitoring by Phone

[E] +5550000 - DefaultColorPhone
MiDlet Help

Information Channels

@ |ab PIR 2 off
@ 1ab PIR 3 off

| Room temp 186 C

a2 wiring temp 205 C
@ 1ab PIR 1 off

@ Interlock disengaged
Q UIBer online

Q SHG Lah Environme...
D lab light on

|\
<\

-

Information

-~
SELECT
\::/

PSi=iPS]  [TE] 5550000 - DefaultColorPhone
MiDlet Help

aser Interlock disengaged! at 24-8-2005
0:48:39GMT
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"T love the convenience,
charges are killing me"
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Erirelox el =rirelox Suppat BIPUGInFAD
SHG Lab environment recall tool
Mon 24 Jan 2005 00:00:00-Sun 06 Feb 20035 00:00:00

Temperature Data

Air Conditioning failed

b

UBULURE Y

DR W W PRl

RRETRRES
(LRSI R SR

mwan asSe m/E A s i

KEY: Rig Room Winng Box

Other Sensors

Hl
51

" n IlI

e 4zl

KEY: PIR 1 FIR2 FIR3 Intarlock (High = Digabied) Door -> 271057
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What you have to do to get on to the BBC web site

Pub/Sub for Laboratory data
using a broker and ultimately
delivered over GPRS

24 Viarch 2006 Jeremy G. k
University off Southampton




) BBC NEWS | Science/Nature | Chemists escape labs via mobiles - Microsoft Internet Explorer

Edit

File

eBack - \) iﬂ @ :h /:j Search *Favorites @ :/;‘?‘v k_\f li/] v J ﬁ ‘3

View Favorites

Tools  Help

@ http:j/news.bbc.co.ukf1/hifsciftech/4233757.stm

} bbc.co.uk

News Front Page

World

UK

England

Northern Ireland

Scotland

Wales

Business

Politics

Health

Education
SciencelNaturel

Technology

Entertainment

Have Your Say
Magazine

In Pictures

Week at a Glance
Country Profiles
In Depth
Prograrnmes

EGEMEE SPORT
|
|
|

Home | TV | Radio | Talk | Where I Live

sion | Change edition

BB N EWS UK EDITION

Last Updated: Friday, 4 February, 2005, 08:47 GMT

ES E-mail this to a friend & Printable version

Chemists escape labs via mobiles

By Jo Twist
BBC News science and technology reporter

A blend of mobile technology v
and award-winning software |
is letting scientists finally
escape the lab.

The software, called
"middleware", lets different
computer systems talk to each
other securely and
instantaneously.

As part of a national e-Science
project in the UK, it is being
used to let Southampton
University chemists monitor
experiment conditions from
maobiles.

Sensors I!"I the lab F_"Ck up any  The systern is not smart enough to
changes in the environment so actually buy a round yet

the system can alert chemists, wherever they are.

"It replaces the traditional notebook with some electronic

RO N

Contact us | Help

E WATCH BBC NEWS IN VIDEO

SEE ALSO:

» Top UK innovation prize for IBM
11 Jun 04 | Technology

» Boom times ahead for
smartphones
27 Aug 04 | Technology

» E-mail provides Arctic lifeline
09 May 04 | Technology

» Heart treatment from a distance
11 Aug 04 | Health

RELATED INTERNET LINKS:
» Dr Frey's group

» University of Southampton

» Combechern (e-Science project)
» IBM Hursely Labs

» EPRSC

| The BBC is not responsible for the

content of external internet sites

TOP SCIENCE/NATURE STORIES
| NOW

» New Asian quake threat warning

» Lab fireball 'may be black hole'

* Female chromosome has X factor
» Atrosphere seen on Saturn moon

obiles - Microsoft Internet Explorer

r spectroscopy research
«chem project, have been
t conferences - and in

im so that at a push of a
v able to remotely change
| down the temperature.

ontrolling home
1 seamlessly.

@ http:/fnews.bbc.co.ukf1/hifhelpf3681938.stm

IBM won the Royal Academy of
Engineering's MacRobert prize
which rewards technological
and engineering innovation for

the program in June last year. while keeping and eve on the lab

Used by top global banks, the WebSphere MQ family is a
decade old.

UnIVErsIty o
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“Not tonight, hon. It ll just wreak havoc with the motion sensors again.”
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We don't
want fo
take this
technology
too far.
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There are
privacy

Issues “When we implant your pacemaker, we can, for a modest
additional fee, also z'mplant, your be;per. 7

@ The Nezww Yorker collection

“When we implant your pacemaker, we can, for a
modest additional fee, also implant your

24 Vlanch 2006 b 29 Jeremy/ G. Erey HITX, IBM Hursley,
eeper" University off Southampton




& The New Yarker collection. All rights reserved.
From The New Yorker Brok of Technolsgy Cartoons

Jeremy G. Erey HIEX IBIMIEHursley,
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“On the Internet, nobody knows youre a dog.”
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Need to make
the data
available

Need to be
able to find it

But how to
expose it?

24:Marnchi2006
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© The New Yorker collection

From

“First, they do an on-line search.”

First, they do an online search

Jeremy G. Erey HIEX IBIMIEHursley,
University off Southampton




Separating Data from Interpretations: A
crystallography example

*., ¢-Prints Soton

Structural investigations of

phosphorustnitrogen compounds. 4. Steric

and electronic effects in dibenzylamino
derivatives of hexachlorecyciotri-

phosphazatriene and 4,4.8 64etrachloro-2,2-di-

phenylcyclotriphosphazatriene

v B v v O e 2t
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Access to underlying data

A Southampton Crystal Reports - Benzene 1,2dicarboxylic acid - Microsoft Internet Explorer
File Edt View Favorites Tools Help

Qe » () [x] [B] (b Oseach Jrravortes @medn € (- L -

Address | ] hitp:fecrystals.chem.soton.ac.uki149]

Chemical formula C8H6 04 Available Files
Crystallisation Solvent

Crystal morphology Prism Final Result
Crystal system monoclinic
Space group symbol C2/c
Celllength a 5.0016(10)
Celllength b 14.214(3)
Celllength ¢ TET
Cell angle alpha

05mbh 1006 cml
05mbh1006/05mbh 1006 cif

05mbh1006_inchi.cml
Refinement

05mbh1006/05mbh1006 res

05mbh1006/05mbh1006_xl Ist 21k
Data collection temperature 120(2) Soliiflon

Refinemel lits e
! n( u l n oﬂ Ju.umloe 3 e 5k a O r'
oMo i 5, 1 S S Y 30
R Factor (Obs) 00423 y = £
Processing
R Factor (All) 0.0534
h 01118 05mbh1006/05mbh 1006 hikd 106k
01197 05mbh1006/05mbh 1006 htrm 10k

05mbh1006/05mbh1006_0kl jpg 67k

mbh1006_h0ljpg 84k [ .
05mbh 1006105 %) T ———

EPSRC National Crystallography Service

74 start 3 Obtaining AF . 2l Document - Microsor

Data Collection g X 2 : E Data Collection Summary

A Ho ER Vow Go fooknaks Iocs Vindow Heb

S ank ¢
05mbh1006/05mbh1006_crystaljpg 1k ot %m:www

Other Files

y report for Directory: diska/02s0t082
Report geneated 1l 09, 2002 10:1351

05mbh1006/05mbh 1006 doc 63k R Unit cell

05mbh1006/05mbh 1006 fef 39k . 15124 reflcions wilh 291°thetac2? 45°

05mbh1006/05mbh1006ins 2% T

05mbh1006/05mbh 1006 mol 1K o Srmmery wsed |y
nscalepack |

05mbh1006/05mbh1006.p4p 1k Z e a (Angstrom) 93133 - 0.0003

05mbh1006/05mbh 1006 pef 2 P b (angstrom) 95424 +-0.0003
 Chngstrom) 154441 - 00004

05mbh1006fextracted cm %K ' . e

Archive Staff Only. edit this record lbeta () 150,000

gamma®) 90000

Volume (A**3) 141569 +/- 0.07

Mosaicity (°) 0.743 +/- 0.002

@ Intermet

+5 start ) Obtaining AFPL Gh
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