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KaYe been associateG ZitK imSroYeG gOucose Komeostasis� 
Zere increaseG in MgOO��³mice� 7Kis anaO\sis oSens uS 
tKe SrosSect oI iGentiI\ing anG cKaracteri]ing commensaO 
bacteria inÁuenceG b\ aOtereG OeYeOs oI mono�ac\OgO\ceroOs 
anG tKe actiYit\ oI tKeir receStors� ZKicK SossibO\ 
meGiate tKe SKenot\Se oI MgOO���mice anG SOa\ a roOe in 
metaboOism� )unGing� :e tKanN tKe &anaGa ([ceOOence 
RsearcK &Kair on tKe Microbiome�(nGocannabinoiGome 
A[is in MetaboOic +eaOtK �&(R&�M(1'�� 8niYersité 
/aYaO� 

THE ECOCHIP: A WIRELESS MULTI-
SENSOR PLATFORM FOR COMPREHENSIVE 
ENVIRONMENTAL MONITORING

Ouazaa, Karim ���� *� *agnon�7urcotte ���� (� %KarucKa 
��� ��� &� %urGet ���� -� &orbeiO ��� �� ��� <� MessaGGeq ���� 
-��M� 7ruGeau ����� anG %� *osseOin ���

��� 'éSartement Ge génie éOectrique et Ge génie 
inIormatique� 8niYersité /aYaO� 4uébec� 4&� &anaGa 
��� 3OateIorme tecKnoOogique Ge GéYeOoSSement 
G·instruments� SentineOOe 1orG� 8niYersité /aYaO� 4uébec� 
4&� &anaGa 
��� 'éSartement Ge méGecine moOécuOaire� 8niYersité 
/aYaO� 4uébec� 4&� &anaGa 
��� &entre G·oStique� SKotonique et Oaser� 8niYersité /aYaO� 
4uébec� 4&� &anaGa  
��� 'éSartement Ge SK\sique� Ge génie SK\sique et 
G·oStique� 8niYersité /aYaO� 4uébec� 4&� &anaGa  
��� &entre Ge recKercKe en inIectioOogie Ge O·8niYersité 
/aYaO� A[e MaOaGies inIectieuses et immunitaires� &entre 
Ge recKercKe Gu &+8 Ge 4uébec�8niYersité /aYaO� 
4uébec� 4&� &anaGa  
��� &entre Ge recKercKe en Gonnées massiYes� 8niYersité 
/aYaO� 4uébec� 4&� &anaGa

7Ke (co&KiS is being GeYeOoSeG in tKe course 
oI tKe SentineO 1ortK sub�SroMect ��� � &omSreKensiYe 
enYironmentaO monitoring anG YaOorisation� )rom 
moOecuOes to microorganisms� SentineO 1ortK·s 7ecKnoOog\ 
maturation IunG is noZ aOOoZing our team to aGGress 
some remaining tecKnicaO cKaOOenges beIore Ze can 
unGertaNe tKe ne[t steSs toZarGs finaO YaOiGation anG 
tecKnoOog\ transIer to inGustr\� 7Ke (co&KiS Kas been 
MointO\ GeYeOoSeG anG YaOiGateG in tKe Oaborator\ b\ 
our muOtiGisciSOinar\ team� anG utiOi]eG to coOOect bio�
enYironmentaO Gata in tKe fieOG Irom tKe nortKern soiOs 
anG ecos\stems oI .uuMMuaraSiN ������ anG 3uYirnituq 
������� Guring tZo e[SeGitions� :e are currentO\ ZorNing 
toZarG tKe GeYeOoSment oI a SrecommerciaO Yersion� 
tKanNs to tKe 7ecKnoOog\ maturation IunG� anG Ze 

SOan to reOease a Srotot\Se anG test it in tKe fieOG tKis 
summer� :e beOieYe tKe (co&KiS ZiOO fiOO tKe gaS in tKe 
fieOG oI bioremeGiation anG gOobaO bio�enYironmentaO 
monitoring� ZKicK botK ma\ reSresent maMor marNets� 
7Ke tecKnoOog\ Kas reacKeG a GeYeOoSment stage tKat 
MustifieG recentO\ fiOing a SroYisionaO Satent aSSOication� 
:e are noZ seeNing inGustriaO Sartners tKat couOG use tKis 
tecKnoOog\ in commerciaO aSSOications� 7Ke (co&KiS is 
a neZ autonomous ZireOess sensor SOatIorm intenGeG Ior 
cuOturing anG monitoring tKe groZtK oI microorganisms 
anG tKeir enYironmentaO conGitions in situ� in KarsK 
enYironments� sucK as in nortKern cOimates� 7Kis SOatIorm 
incOuGes a Oa\ereG muOtiZeOO SOate tKat aOOoZs tKe groZtK 
oI singOe strain microorganisms� ZitKin a ZeOO oI tKe 
SOate� isoOateG Irom enYironmentaO samSOes Irom nortKern 
Kabitats� ,t can be GeSOo\eG in tKe fieOG Ior continuous 
monitoring oI microbiaO groZtK ZitKin �� inGiYiGuaO ZeOOs 
tKrougK a muOticKanneO eOectro�cKemicaO imSeGance �(,S� 
monitoring circuit� 7Ke (,S monitoring s\stem uses KigK�
SerIormance oII�tKe�sKeOI eOectronic comSonents� Sresents 
OoZ e[citation YoOtage signaO not to Karm tKe ceOOs anG 
Kas a caOibration netZorN Ior KigK�Srecision� AGGitionaO 
sensors are SroYiGeG Ior measuring enYironmentaO 
Sarameters sucK as Ouminosit\� KumiGit\� anG temSerature� 
7Ke embeGGeG eOectronic boarG is equiSSeG ZitK ÁasK 
memor\ to store sensor Gata oYer Oong SerioGs oI time� as 
ZeOO as ZitK a OoZ�SoZer micro�controOOer� anG a SoZer 
management unit to controO anG suSSO\ aOO eOectronic 
buiOGing bOocNs� :Ken a receiYer is OocateG ZitKin tKe 
transmission range oI tKe (co&KiS� a OoZ�SoZer ZireOess 
transceiYer aOOoZs transmission oI sensor Gata storeG in 
tKe ÁasK memor\� 7Ke SerIormance oI tKe s\stem Zas 
successIuOO\ measureG in Yitro in a Oaborator\ setting� 7Ke 
(co&KiS can SerIorm (,S anaO\ses oYer an e[citation 
Irequenc\ range oI ��� +] to �� N+] ZitK an accurac\ oI 
������ 7Ke comSOete s\stem Sresents an aYerage SoZer 
consumStion oI ����� m: in normaO oSerating moGe anG 
oI onO\ ���� m: in sOeeS moGe� 

TOWARDS AN ULTRAFAST ALL-FIBER LASER 
SOURCE FOR MID-INFRARED SPECTROSCOPY

3araGis� 3ascaO ���� S� 'uYaO ���� 9� )ortin ��� ��� %� 
'ussarGier ���� :� )� 9incent ��� ��� R� 9aOOée ��� �� anG M� 
%ernier ��� ��

��� &entre G·oStique� SKotonique et Oaser� 8niYersité /aYaO� 
4uébec� 4&� &anaGa 
��� ,nstitut Ge 3K\sique Ge 1ice� 8niYersité 1ice &{te 
G·A]ur� &1RS� )rance 
��� 'éSartement Ge bioOogie� 8niYersité /aYaO� 4uébec� 

Bernard Dussardier
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4&� &anaGa  
��� &entre G·étuGes norGiques� 8niYersité /aYaO� 4uébec� 
4&� &anaGa  
��� 'éSartement Ge SK\sique� Ge génie SK\sique et 
G·oStique� 8niYersité /aYaO� 4uébec� 4&� &anaGa

RecentO\� tKere Kas been mucK interest in 
enYironmentaO monitoring to quantiI\ anG moGeO 
tKe cOimatic cKanges aIIecting our SOanet� 2ne oI tKe 
obMectiYes oI tKe %21' SroMect ZitKin SentineO 1ortK 
is to GeYeOoS miG�inIrareG Oasers to Getect anG quantiI\ 
atmosSKeric SoOOutants Áu[es escaSing Irom tKermoNarsts 
in tKe Arctic in reaO time� 7Kese GeYices couOG enabOe 
\ear�rounG reaO time Áu[ measurements b\ reSOacing more 
e[SensiYe setuSs sucK as (GG\ toZers or GeYices sucK 
as cOoseG or G\namic cKambers tKat require more ZorN 
Iorce anG tKat cannot sta\ in SOace \ear�rounG >�@� ,n tKe 
Oast IeZ \ears� eIficient suSercontinuum emission in tKe 
transSarenc\ ZinGoZ oI tKe atmosSKere betZeen � �m anG 
� �m anG eIficient uOtraIast Oaser emission tunabOe uS to 
��� �m KaYe been generateG Irom Oaser osciOOators emitting 
uOtraIast SuOses near ��� �m >�� �@� 7Kese NinGs oI Oaser 
sources are Sromising Ior Srobing tKe strong IunGamentaO 
ro�YibrationaO resonances oI muOtiSOe atmosSKeric 
SoOOutants at tKe same time sucK as &+� anG &2� oYer 
Oong Gistances� but tKe\ must be robust anG reOiabOe iI 
tKe\ are to be useG in KarsK enYironments sucK as Arctic 
regions� ,n tKis contribution� Ze stuG\ aOternatiYe Gesigns 
using eitKer a semiconGuctor saturabOe absorber mirror 
�S(SAM� or a '\���GoSeG siOica fiber Ior generating 
uOtraIast SuOses ZitK a Oinear Oaser caYit\ to Gesign a 
robust uOtraIast aOO�fiber Oaser oSerating near � �m to 
reSOace SreYious sources Ior broaGbanG miG�inIrareG Oaser 
emission� 7Ke moGe�OocNeG (r���GoSeG ÁuoriGe fiber Oaser 
generates SuOses as sKort as �� Ss ZitK an aYerage SoZer 
oI �� m: at a reSetition rate oI �� M+] using a S(SAM 
�%A723� *mb+� anG is stabiOi]eG at ���� nm b\ a fiber 
%ragg grating� %\ butt�couSOing tKe S(SAM GirectO\ to 
tKe fiber tiS� an aOO�fiber Gesign couOG be imSOementeG to 
SroYiGe tKe robustness anG reOiabiOit\ requireG Ior fieOG 
aSSOications� AOternatiYeO\� tKe use oI a '\���GoSeG siOica 
fiber as saturabOe absorber to generate uOtraIast SuOses 
ZiOO be stuGieG� 7Ke measureG absorStion sSectrum oI tKis 
fiber sKouOG SroYiGe enougK saturabOe absorStion� anG its 
Iorm Iactor maNes it Yer\ GurabOe� MoreoYer� numericaO 
simuOations sKoZ Sromising resuOts ZitK at Oeast SassiYe 
4�sZitcKing occurring� )inaOO\� tKe uOtimate obMectiYe 
oI tKis SroMect is to generate a broaGbanG Oaser emission 
tuneG Ior metKane sSectroscoS\ b\ amSOiI\ing tKe sKortest 
SuOses generateG b\ tKe uOtraIast Oaser anG integrate it into 
a remote sensing GeYice to quantiI\ tKe Áu[es oI metKane� 
>�@ M� *nOIaON� *� 2OoIsson� 3� &riOO� anG '� %astYiNen� 

´MaNing metKane YisibOe�µ 1at� &Oim� &Kang�� YoO� �� 
no� �� SS� ���–���� ASr� ����� >�@ -��&� *autKier et aO�� 
´MiG�,R suSercontinuum Irom ��� to ��� ƫm in a OoZ�
Ooss ÁuoroinGate fiber�µ 2St� /ett�� YoO� ��� no� �� S� ����� 
ASr� ����� >�@ S� 'uYaO et aO�� ´:att�OeYeO fiber�baseG 
IemtoseconG Oaser source tunabOe Irom ��� to ��� ƫm�µ 
2St� /ett�� YoO� ��� no� ��� ����� 

BIOPHILIC DEVELOPMENT OF ADAPTIVE 
FAÇADES FOR HEALTHY AND ENERGY-
EFFICIENT BUILDINGS IN QUEBEC’S 
NORTHERN TERRITORIES

3arsaee� MoMtaba ��� ��� &� M+ 'emers ��� ��� M� +ébert 
��� �� ��� -��)� /aOonGe ��� �� anG A� 3otYin ���� �

��� ecoOe G·arcKitecture� 8niYersité /aYaO� 4uébec� 4&� 
&anaGa 
��� *rouSe Ge recKercKe en ambiances SK\siques� 
8niYersité /aYaO� 4uébec� 4&� &anaGa 
��� 'éSartement Ge méGecine� 8niYersité /aYaO� 4uébec� 
4&� &anaGa 
��� &entre Ge recKercKe &(R92� 4uébec� 4&� &anaGa 
��� 'éSartement Ge génie éOectrique et Ge génie 
inIormatique� 8niYersité /aYaO� 4uébec� 4&� &anaGa 
��� /aboratoire Ge Yision et Ge s\stqmes numériques� 
8niYersité /aYaO� 4uébec� 4&� &anaGa 
��� 'éSartement G·oSKtaOmoOogie et G·oto�rKino�
Oar\ngoOogie � cKirurgie cerYico�IaciaOe� 8niYersité /aYaO� 
4uébec� 4&� &anaGa

7Kis researcK aims at GeYeOoSing bioSKiOic aGaStiYe 
IaoaGes as a Sromising soOution to Sromote occuSants· 
KeaOtK anG buiOGing energ\ eIficienc\ in tKe e[treme�coOG 
cOimate oI 4uebec·s nortKern territories� AGaStiYe IaoaGes 
Soint to tKe �seOI�� aGMustment oI IaoaGe comSonents �sucK 
as sKaGing SaneOs� ZinGoZs anG bOinGs� to occuSants· 
neeGs anG enYironmentaO conGitions in orGer to imSroYe 
tKe oYeraOO SerIormance oI tKe buiOGing� MeanZKiOe� 
bioSKiOic Gesign oIIers seYeraO recommenGations to 
Sromote Kuman�nature reOationsKiSs in buiOGings� 
7Ke bioSKiOic GeYeOoSment oI aGaStiYe IaoaGes Kas 
consiGerabOe SotentiaOs to GeaO ZitK tKe cKaOOenging state oI 
OiYing anG ZorNing in nortKern OatituGes� Strong seasonaO 
OigKt�GarN c\cOes �SKotoSerioGs� come ZitK Yer\ OoZ 
aYerage ZeatKer temSeratures creating an e[treme cOimate 
Ior OiYing anG ZorNing in nortKern OatituGes� ,n sucK 
KarsK cOimates� occuSants sSenG most oI tKeir time insiGe 
buiOGings anG tKeir KeaOtK is KigKO\ aIIecteG b\ tKe inGoor 
enYironment� More sSecificaOO\� accessibiOit\ to naturaO 
OigKt anG c\cOes aIIects occuSants· KeaOtK anG beKaYior as 
ZeOO as energ\ consumStion oI buiOGings� ,n tKis regarG� 


