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FRUeZRUd 
FRU WKe QXcOeaU eQeUJ\ LQdXVWU\ aQd UeVeaUcK RUJaQLVaWLRQV, WKe \eaU 2019 
LQWURdXced deYeORSPeQWV Rf bRWK SRVLWLYe aQd QeJaWLYe fOaYRXU. TKe VXSSRUW 
fRU QXcOeaU SRZeU JaLQed WUacWLRQ ZLWK WKe JeQeUaO SXbOLc, SROLWLcaO SaUWLeV 
aQd QRQ-JRYeUQPeQWaO RUJaQLVaWLRQV aOLNe, QR dRXbW dXe WR WKe LQcUeaVLQJ 
XUJeQc\ Rf WacNOLQJ cOLPaWe cKaQJe. TKe debaWe RQ WKe fXWXUe Rf QXcOeaU 
SRZeU KaV WKeUefRUe PRYed fURP WKe cLUcOeV Rf WecKQRORJ\ VaYY\ UaWLRQaOLVWV 
WR WKe SaJeV Rf QaWLRQaO SeULRdLcaOV WKURXJK WKe PRXWKV Rf eQWUeSUeQeXUV, 
cOLPaWe acWLYLVWV aQd ORcaO SROLWLcLaQV. DeVSLWe WKe LQcUeaVed YLVLbLOLW\ aQd 
VXSSRUW, KRZeYeU, SZedeQ KaV SeUPaQeQWO\ VKXW dRZQ RQe Rf WKe XQLWV aW 
WKe RLQJKaOV SRZeU SOaQW aW WKe eQd Rf 2019 aQd ZLOO dR WKe VaPe ZLWK a 
VecRQd XQLW b\ WKe eQd Rf 2020. DecRPPLVVLRQLQJ Rf WZR XQLWV aW OVNaUVKaPQ 
LV aOUead\ XQdeUZa\.  

DeVSLWe KaYLQJ WR cORVe dRZQ ROdeU XQLWV, WKe \eaU 2019 bURXJKW abRXW 
SRVLWLYe cKaQJe fRU QXcOeaU WecKQRORJ\ UeVeaUcK, ZKLcK VaZ a cRQVLdeUabOe 
bRRVW LQ decLVLRQV WR fLQaQce QaWLRQaO LQLWLaWLYeV. SKC eQWeUV LQWR a QeZ 
cRQWUacW SeULRd fRU a 4-\eaU-SeULRd, cRQWULbXWLQJ ZLWK 52 MSEK WR WKe 
deYeORSPeQW Rf bULJKW PLQdV. SZedLVK FRXQdaWLRQ fRU SWUaWeJLc ReVeaUcK KaV 
eaUPaUNed 40-60 MSEK RYeU a SeULRd Rf 5 \eaUV e[cOXVLYeO\ fRU R&D Rf GeQ-IV 
WecKQRORJ\, VPaOO PRdXOaU UeacWRUV aQd acceOeUaWRU dULYeQ V\VWePV. LLNeZLVe, 
ReVeaUcK CRXQcLO KaV decLded WR fXQd adYaQced QXcOeaU WecKQRORJ\ 
UeVeaUcK ZLWK QeaUO\ 30 MSEK beWZeeQ 2019 aQd 2022. NRW WR PeQWLRQ WKaW 
SZedLVK RadLaWLRQ SafeW\ AXWKRULW\ cRQWLQXeV WR fXQd UeVeaUcK ZLWK URXJKO\ 
80 MSEK aQQXaOO\.  

TKe abRYe VKRZV LQWeUeVW LQ bRWK PaLQWaLQLQJ SZedLVK QXcOeaU SRZeU 
SURdXcWLRQ caSacLW\ aQd adYaQced WecKQRORJLeV. IQ SaUWLcXOaU, WKe LQWeUeVW 
fRU WKe deYeORSPeQW aQd SRWeQWLaO deSOR\PeQW Rf SMRV LV JaLQLQJ JURXQd. 
TKLV LQWeUeVW LV SULPaULO\ dULYeQ b\ WKe UeaOLVaWLRQ WKaW JORbaO eQYLURQPeQWaO 
cULVLV caQQRW be VROYed e[cOXVLYeO\ ZLWK KRSLQJ fRU ZLQd\ aQd VXQQ\ ZeaWKeU 
fOe[LbOe SRZeU cRQVXPSWLRQ.  

Of cRXUVe, UeceQW deYeORSPeQWV aOVR KLJKOLJKW WKaW WKe SLWfaOO Rf QXcOeaU 
SRZeU LV QRW QeceVVaULO\ LWV SeUceLYed OacN Rf VafeW\ RU ZaVWe PaQaJePeQW 
KXUdOeV. IQVWead, WKe cRVW Rf cRQVWUXcWLRQ aQd WURXbOLQJ WUeQd Rf SURMecW  
RYeUUXQV KaV becRPe WKe de facto VKRZVWRSSeU. AQd VR, QeZ-bXLOd SURMecWV 
VXcK aV OONLOXRWR 3 LQ FLQOaQd aQd FOaPaQYLOOe 3 LQ FUaQce dePRQVWUaWe WKaW 
Ze Qeed WR eLWKeU becRPe e[ePSOaU\ LQ OeadeUVKLS, SURMecW PaQaJePeQW 
aQd VXSSO\ cKaLQ PaQaJePeQW aV ZeOO UeRUJaQLVe OLceQVLQJ SURceVVeV. OU 
WKaW Ze VWaUW bXLOdLQJ VLPSOeU, VPaOOeU aQd cKeaSeU SRZeU SOaQWV LQ WKe fXWXUe. 
OU bRWK.  

IW LV WKe aPbLWLRQ Rf SKC WR facLOLWaWe WKe deYeORSPeQW Rf WKe VNLOOV, PLQdVeWV, 
QeWZRUNV, e[SeULeQce, KaUdZaUe aQd VRfWZaUe WKaW Ze Qeed WR UXQ e[LVWLQJ 
XQLWV effLcLeQWO\ aQd VafeO\. BXW LW LV MXVW aV UeOeYaQW WR cUeaWe a fRXQdaWLRQ fRU 
WKe SRVVLbLOLW\ Rf UeSOacLQJ RU addLQJ WR WKe e[LVWLQJ SURdXcWLRQ caSacLW\.  

 

SWRcNKROP, MaUcK 31VW 2020 

 

MeUMa PXNaUL 

DLUecWRU, SKC 
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PaUWQeUV 
TKe SZedLVK CeQWUe fRU NXcOeaU TecKQRORJ\ ² (SYeQVNW KlUQWeNQLVNW CeQWUXP, 
SKC) ZaV RULJLQaOO\ fRXQded LQ 1992 XQdeU WKe QaPe Rf KTC, KlUQWeNQLVNW 
CeQWUXP, aW KTH. LaWeU, WKe ceQWUe ZaV e[SaQded WR LQcOXde aOVR USSVaOa 
UQLYeUVLW\ aQd CKaOPeUV. TKe ceQWUe LV a cROOabRUaWLRQ adPLQLVWUaWed aW WKe 
ScKRRO Rf eQJLQeeULQJ VcLeQceV aW KTH (KTH/SCI). TKe SKC cROOabRUaWLRQ KaV 
fROORZed a WKUee-\eaU cRQWUacW ZKLcK ZaV e[SLUed aW WKe eQd Rf 2019. A QeZ, 
fRXU-\eaU cRQWUacW KaV beeQ aJUeed XSRQ fRU WKe SeULRd Rf 2020-2023.  

PaUWQeUV LQ WKe SKC cROOabRUaWLRQ dXULQJ 2017-2019, LQ WKeLU caSacLW\ aV 
fLQaQcLeUV, UeSUeVeQW WKe SZedLVK QXcOeaU SRZeU LQdXVWU\: 

x FRUVPaUNV KUafWJUXSS AB 
x OKG AB 
x RLQJKaOV AB 
x WeVWLQJKRXVe EOecWULc SZedeQ AB 

PaUWQeUV LQ WKe cROOabRUaWLRQ LQ WKeLU caSacLW\ aV beQefLcLaULeV UeSUeVeQW WKe 
acadePLa: 

x CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\  
x KTH RR\aO IQVWLWXWe Rf TecKQRORJ\  
x USSVaOa UQLYeUVLW\  

 

GRaOV 
SKC VXSSRUWV edXcaWLRQ aQd UeVeaUcK LQ dLVcLSOLQeV aSSOLcabOe WR QXcOeaU 
WecKQRORJ\. TKe edXcaWLRQ SURJUaPPe LV aOVR VXSSRUWed b\ fLQaQcLaO 
cRQWULbXWLRQV WR VeQLRU SRVLWLRQV aW WKe XQLYeUVLWLeV.  

TKe RYeUaOO JRaOV Rf SKC dXULQJ 2019 KaYe beeQ WR:  

x IQcUeaVe LQWeUeVW aPRQJ VWXdeQWV WR eQWeU QXcOeaU WecKQRORJ\ 
edXcaWLRQ 

x EQabOe WKe SKC fLQaQcLQJ SaUWQeUV WR UecUXLW TXaOLfLed SeUVRQQeO ZLWK 
a QXcOeaU WecKQRORJ\ edXcaWLRQ 

x OffeU aWWUacWLYe edXcaWLRQ LQ WKe QXcOeaU WecKQRORJ\ aUea 
x MaLQWaLQ VWURQJ aQd LQWeUQaWLRQaOO\ acNQRZOedJed UeVeaUcK JURXSV 

ZLWKLQ aUeaV WKaW aUe YLWaO fRU aQd XQLTXe WR WKe QXcOeaU WecKQRORJ\ 
aUea 

x CUeaWe RUJaQL]aWLRQV aQd VNLOOV aW WKe XQLYeUVLWLeV VXcK WKaW UeVeaUcK 
caQ be SeUfRUPed RQ accRXQW Rf WKe fLQaQceUV Rf WKe SKC aOVR 
RXWVLde WKe bRXQdaULeV Rf WKe SKC aJUeePeQW 

SKC·V UeVeaUcK fXQdLQJ LV XVed ZLWKLQ WKUee UeVeaUcK aUeaV:  

x NXcOeaU PRZeU POaQW TecKQRORJ\ aQd SafeW\  
x ReacWRU PK\VLcV aQd NXcOeaU PRZeU POaQW TKeUPaO H\dUaXOLcV  
x MaWeULaOV aQd CKePLVWU\  
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SRPe aUeaV Rf LQWeUeVW WR WKe SKC SaUWQeUV ZLWKLQ WKe UeVeaUcK SURJUaPPeV 
aUe:  

x CRUe PK\VLcV aQd POaQW D\QaPLcV  
x NXcOeaU cKePLVWU\  
x DeWecWRUV aQd PeaVXUePeQW  
x MaWeULaO SK\VLcV aQd eQJLQeeULQJ  
x FXeO TecKQRORJ\  
x ReacWRU DLaJQRVWLcV  
x TKeUPaO-H\dUaXOLcV  

SKC ZaV eVWabOLVKed WR SURYLde ORQJ-WeUP VXSSRUW WR VecXULQJ NQRZOedJe 
aQd cRPSeWeQce deYeORSPeQW aW aQ acadePLc OeYeO fRU WKe SZedLVK 
QXcOeaU LQdXVWU\. SKC VWULYeV WR cRQWULbXWe WR a cRQWLQXed Vafe, effecWLYe aQd 
WKXV UeOLabOe eOecWULcLW\ SURdXcWLRQ. 

  

OUJaQLVaWLRQ aQd FXQdLQJ 
SKC UXQV accRUdLQJ WR PXOWL-\eaU cRQWUacW SeULRdV. TKe WKUee-\eaU cRQWUacW 
WKaW JRYeUQed SKC LQ 2019 caPe LQWR effecW RQ JaQXaU\ 1VW, 2017 aQd 
WeUPLQaWed DecePbeU 31VW, 2019. TKe WRWaO YROXPe fRU WKe WKUee \eaUV ZaV 
25,4 MSEK. A QeZ fRXU-\eaU cRQWUacW LQ WKe YROXPe Rf 52 MSEK KaV beeQ 
VLJQed beWZeeQ 8 SaUWQeUV fRU WKe SeULRd Rf 2020-2023.  

SKC·V fLQaQcLQJ SaUWQeUV LQ WKe cRQWUacW SeULRd (2017-2019) ZeUe:  

x FRUVPaUNV KUafWJUXSS AB  
x OVNaUVKaPQV KUafWJUXSS AB  
x RLQJKaOV AB  
x WeVWLQJKRXVe EOecWULc SZedeQ AB  

TKe cRQWUacW fRU WKe SeULRd VWaWeV WKaW WKe fLQaQceUV cRQWULbXWe ZLWK 8,46 MSEK 
aQQXaOO\ WR VeQLRU SRVLWLRQV aW WKe XQLYeUVLWLeV aQd WR UeVeaUcK acWLYLWLeV. 
SXSSRUW KaV beeQ SURYLded aV baVe fXQdLQJ, VSecLfLc fXQdLQJ Rf e-OeaUQLQJ 
SURMecWV aQd VSecLfLc VXSSRUW WR VeYeUaO UeVeaUcK SURMecWV.  

TKe AdYLVRU\ CRXQcLO VeUYeV aV a UefeUeQce JURXS LQ ZKLcK dLVcXVVLRQV RQ 
VWUaWeJ\ aQd fXQdLQJ aUe WaNeQ SOace. TKe PePbeUV aUe VeOecWed VXcK WKaW 
WKeLU SURfeVVLRQaO bacNJURXQdV cRYeU WKe aUeaV Rf QXcOeaU WecKQRORJ\ WKaW LV 
cRQVLdeUed UeOeYaQW WR WKe fLQaQceUV dXULQJ WKe SUeVeQW cRQWUacW SeULRd. TKe 
cRXQcLO SURYLdeV adYLce WR WKe SKC bRaUd aQd WKe dLUecWRU bXW WaNeV QR 
decLVLRQV.  

x DXULQJ 2019, WKe AdYLVRU\ CRXQcLO cRQVLVWed Rf:  
x GXVWaf L|ZeQKLeOP, CKaLUPaQ  
x MaWWLaV OOVVRQ, FRUVPaUNV KUafWJUXSS AB  
x GeRUJ LaJeUVWU|P, OVNaUVKaPQV KUafWJUXSS AB  
x BM|UQ FRUVVJUeQ, RLQJKaOV AB  
x IQJePaU JaQVVRQ, WeVWLQJKRXVe EOecWULc SZedeQ AB  

TKe dLUecWRU Rf SKC acWV aV a VecUeWaU\ Rf WKe PeeWLQJV.  

DXULQJ 2019, WKe SKC BRaUd cRQVLVWed Rf:  

x KaUO BeUJPaQ, CKaLUPaQ, VaWWeQfaOO AB  
x PeWeU WedLQ, FRUVPaUNV KUafWJUXSS AB  
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x JaQ KaUMaOaLQeQ, OVNaUVKaPQV KUafWJUXSS AB  
x HeQULc LLdbeUJ, RLQJKaOV AB  
x AQdeUV AQdUpQ, WeVWLQJKRXVe EOecWULc SZedeQ AB  
x LeLf KaUL, UeSOaced b\ AQQa DeOLQ ASULO 1VW, 2010, KTH RR\aO IQVWLWXWe Rf 

TecKQRORJ\  
x OORf KaULV, UeSOaced b\ JaQ-EULN RXbeQVVRQ OcWRbeU 15WK, 2019, 

USSVaOa UQLYeUVLW\ 
x LeLf cKPaQ, CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\  
x AQQeOL HlOOJUeQ, SWUnOVlNeUKeWVP\QdLJKeWeQ ² RbVeUYeU 
x LRWWa HeQU\VVRQ, VaWWeQfaOO AB - RbVeUYeU 

SSM ZaV UeSUeVeQWed LQ WKe BRaUd accRUdLQJ WR WKe SKC cRQWUacW WKaW aOORZV 
aQ RbVeUYeU VWaWXV fRU WKe UeJXOaWRU. TKe Head Rf HXPaQ ReVRXUceV fURP 
VaWWeQfaOO·V BXVLQeVV AUea GeQeUaWLRQ KaV beeQ LQYLWed WR WKe PeeWLQJV aV aQ 
RbVeUYeU.  

SL[ bRaUd PeeWLQJV ZeUe KeOd LQ 2019. TKe DLUecWRU Rf SKC aWWeQdV WKe BRaUd 
PeeWLQJV, UeSRUWV WKe SURJUeVV aV ZeOO aV SUeVeQWV SURSRVaOV WR WKe bRaUd. 

TKe DLUecWRU aOVR KaV aQ RbVeUYeU SRVLWLRQ LQ WKe SSM ReVeaUcK BRaUd. 

 

FLQaQcLaO SWaWePeQW 2019 
TKe fROORZLQJ fLQaQcLaO VWaWePeQWV cRQceUQV WKe Sa\PeQWV UeceLYed b\ SKC 
fURP WKe fRXU fLQaQcLeUV aQd WKe e[SeQdLWXUeV Pade WR WKe WKUee XQLYeUVLWLeV 
aV SURMecW aQd baVe VXSSRUW. TKe adPLQLVWUaWLRQ Rf SKC LV aQ addLWLRQaO 
e[SeQdLWXUe LWeP.  FLQaQcLaO VWaWePeQW fRU 2019 cRQcOXdeV WKe cRQWUacW 
SeULRd fRU 2017-2019; UePaLQLQJ fXQdV ZLOO be WUaQVfeUUed WR WKe Qe[W SeULRd Rf 
2020-2023.  

 

Pa\PeQWV WR SKC fURP fLQaQcLeUV 

FRUVPaUNV KUafWJUXSS AB 2 380 000 

OVNaUVKaPQV KUafWJUXSS AB (1) 595 000 

RLQJKaOV AB 3 173 333 

WeVWLQJKRXVe EOecWULc SZedeQ AB 2 116 667 

Total payments 8 265 000 

 

E[SeQdLWXUeV b\ SKC 

CKaOPeUV -2 695 000 

KTH -3 100 000 

USSVaOa UQLYeUVLW\ -1 928 000 

SKC adPLQLVWUaWLRQ -542 000 

Total expenditures -8 265 000 
(1) A Sa\PeQW Rf 198 000 SEK fRU Q4 2019 KaV beeQ SaLd LQ 2020 
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S\PSRVLXP 2019 
SKC KROdV aQ aQQXaO V\PSRVLXP LQ RUdeU WR SURYLde a fRUXP fRU SUeVeQWLQJ 
SURMecWV aV ZeOO aV YaULRXV UeVeaUcK aQd edXcaWLRQ acWLYLWLeV WKaW aUe fXQded 
b\ SKC. TKe 2019 V\PSRVLXP ZaV KeOd RQ OcWRbeU 15-16 aW WKe AObaQRYa 
UQLYeUVLW\ CeQWUe, KRVWed b\ KTH.  

ReSRUWV RQ WKe SURJUeVV LQ UeVeaUcK SURMecWV aQd edXcaWLRQ deYeORSPeQW 
ZeUe SURYLded dXULQJ bRWK da\V, ZLWK WKe VecRQd da\ XVed fRU LQ-deSWK 
SUeVeQWaWLRQV Rf VeYeUaO UeVeaUcK SURMecWV. PRVWeUV RQ UeVeaUcK SURMecWV ZeUe 
VeW XS WR eQcRXUaJe LQfRUPaWLRQ e[cKaQJe RQ a PRUe SeUVRQaO OeYeO. BRWK 
SUeVeQWaWLRQV aQd SRVWeUV aUe cUXcLaO LQ dLVVePLQaWLQJ NQRZOedJe aPRQJVW 
VWXdeQWV aQd VWaff RQ WKe NLQd Rf UeVeaUcK WKaW LV beLQJ cRQdXcWed b\ 
UeVeaUcK JURXSV aW WKe UeVSecWLYe XQLYeUVLWLeV.  

AddLWLRQaOO\, VSeaNeUV fURP RXWVLde WKe acadePLa ZeUe LQYLWed WR WKe 
V\PSRVLXP WR VKaUe WKeLU LQ-deSWK UefOecWLRQV RQ VeOecW WRSLcV. DXULQJ WKe fLUVW 
Rf WKe WZR da\V, Uffe BeUJPaQ, a PULQcLSOe EQJLQeeU fURP WeVWLQJKRXVe, 
SURYLded aQ RYeUYLeZ Rf WKe SZedLVK QXcOeaU fXeO deYeORSPeQW. A SOeQaU\ 
VeVVLRQ ZaV KeOd RQ WKe VecRQd da\, RQ WKe WRSLc Rf SeUVSecWLYeV Rf QXcOeaU 
WecKQRORJ\ UeVeaUcK eQYLURQPeQW aQd WKe Za\ fRUZaUd. A SaQeO cRQVLVWLQJ 
Rf JRaNLP APRULP (PURJUaPPe PaQaJeU, SWLfWeOVeQ f|U SWUaWeJLVN FRUVNQLQJ) 
PeU SeOWbRUJ (Head Rf UeVeaUcK, SWUnOVlNeUKeWVP\QdLJKeWeQ), DaQLeO WeVWOpQ 
(SYeQVNW KlUQWeNQLVNW CeQWUXP, DLUecWRU), PlU OOVVRQ (PURfeVVRU, KTH) aQd 
CKULVWLaQ ENbeUJ (PURfeVVRU, CKaOPeUV) ZaV PRdeUaWed b\ AQdeUV AQdUpQ 
(CRQVXOWLQJ EQJLQeeU, WeVWLQJKRXVe)  

S\PSRVLXP dLQQeU aW N\PbOe ZaV cRPSOePeQWed ZLWK eQWeUWaLQPeQW b\ aQ 
LPSURYLVaWLRQaO JURXS. 
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SLJYaUd ENOXQd PUL]e 
EYeU\ \eaU, SKC UeZaUdV WKe beVW PKD WKeVLV, MaVWeU WKeVLV, aQd BacKeORU WKeVLV 
ZLWKLQ WKe fLeOd Rf QXcOeaU WecKQRORJ\ LQ SZedeQ. TKe SUL]e LV aZaUded LQ WKe 
PePRU\ Rf SLJYaUd ENOXQd, PRVW ZeOO NQRZQ fRU beLQJ WKe SecUeWaU\ GeQeUaO 
Rf WKe IAEA 1961-1981. 

 

  Sigvard Eklund Prize winners Mattia Bergagio (left) and Daniel Fransén (middle) with 
Henric Lidberg (right) representing SKC Board. 

TKe SLJYaUd ENOXQd PUL]e fRU WKe beVW PK.D. WKeVLV Rf WKe \eaU ZaV aZaUded WR 
MaWWLa BeUJaJLR fURP KTH fRU KLV Experimental and analytical study of thermal 
mixing at reactor conditions.  

DaQLeO FUaQVpQ, aOVR fURP KTH, ZaV UecRJQLVed aV WKe aXWKRU Rf WKe beVW 
BacKeORU·V WKeVLV, A time alternating classical–quantum method for simulating 
radiation damage in crystalline materials  

SLJYaUd ENOXQd PUL]e fRU WKe beVW MaVWeU·V WKeVLV ZaV QRW aZaUded dXe WR OacN 
Rf QRPLQaWLRQV.  

AVLde fURP UeceLYLQJ UecRJQLWLRQ fRU RXWVWaQdLQJ UeVeaUcK, WKe SUL]e eQWaLOV a 
PRQeWaU\ UeZaUd Rf 50,000 SEK fRU WKe beVW PKD WKeVLV, 35,000 SEK fRU WKe beVW 
MaVWeU·V WKeVLV aQd 25,000 SEK fRU WKe beVW BacKeORU·V WKeVLV. 
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IQWURdXcWLRQ  
TKe fROORZLQJ CKaOPeUV dLYLVLRQV/deSaUWPeQWV ZeUe acWLYeO\ eQJaJed LQ 
UeVeaUcK UeOaWed WR QXcOeaU WecKQRORJ\ edXcaWLRQ aQd UeVeaUcK LQ 2019: 

x DLY. Rf EQeUJ\ aQd MaWeULaOV, NXcOeaU CKePLVWU\, DeSW. Rf CKePLVWU\ 
aQd CKePLcaO EQJLQeeULQJ. 

x DLY. Rf SXbaWRPLc aQd POaVPa PK\VLcV, DeSW. Rf PK\VLcV. 
x DLY. Rf MaWeULaOV MLcURVWUXcWXUe, DeSW. Rf PK\VLcV. 
x DLY. Rf AdYaQced NRQ-deVWUXcWLYe TeVWLQJ, DeSW. Rf MaWeULaOV aQd 

MaQXfacWXULQJ TecKQRORJ\. 

CKaOPeUV KaV a VWURQJ WUacN UecRUd Rf QXcOeaU UeVeaUcK acWLYLWLeV aQd acWLYeO\ 
SaUWLcLSaWeV LQ LQWeUQaWLRQaO UeVeaUcK SURMecWV. SeYeUaO EU-fXQded SURMecWV aUe 
LQ SURJUeVV ZLWK CKaOPeUV LQYROYePeQW (bRWK aV cRRUdLQaWRU aQd SaUWLcLSaQW). 
CKaOPeUV KaV VWURQJO\ cRQWULbXWed WR aWWUacWLQJ LQWeUQaWLRQaO fXQdLQJ fRU 
VXSSRUWLQJ WKe SZedLVK QXcOeaU cRPSeWeQce baVe aQd WKe QXcOeaU UeVeaUcK 
LQfUaVWUXcWXUe. CKaOPeUV KaV aOVR Kad cORVe cROOabRUaWLRQ ZLWK WKe SZedLVK 
QXcOeaU LQdXVWU\, SULPaULO\ ZLWK RLQJKaOV, LQ WKe aSSOLcaWLRQ Rf UeacWRU 
dLaJQRVWLcV. 

MXcK Rf WKe VWUaWeJLc QXcOeaU UeVeaUcK LV cRRUdLQaWed LQ WKe QaWLRQaO ceQWUe 
SAINT (SZedLVK AcadePLc IQLWLaWLYe LQ NXcOeaU TecKQRORJ\ ReVeaUcK). TKe 
ceQWUe cXUUeQWO\ KaV SaUWLcLSaWLRQ b\ USSVaOa UQLYeUVLW\, CKaOPeUV, WKe 
UQLYeUVLW\ Rf GRWKeQbXUJ, SWRcNKROP UQLYeUVLW\ aQd LXQd UQLYeUVLW\. TKe 
ceQWUe fRcXVeV RQ: 

x GeQeUaWLQJ V\QeUJLeV aQd PaLQWaLQLQJ KLJK edXcaWLRQaO TXaOLW\ Rf 
QaWLRQaO edXcaWLRQ ZLWKLQ UadLaWLRQ VcLeQceV. 

x WRUN fRU a QaWLRQaO VWUaWeJ\ ZLWKLQ UadLaWLRQ VcLeQce UeVeaUcK. 
x AVVLVW, cRRUdLQaWe aQd eQcRXUaJe UeVeaUcKeUV LQ WKeLU VcLeQce 

RXWUeacK. 
x AcW aV aQ LQdeSeQdeQW VRXUce Rf LQfRUPaWLRQ fRU LQdXVWU\, WKe SXbOLc 

aQd RWKeU acWRUV. 
x IQcUeaVe WKe LPSacW Rf WKe acadePLc acWRUV b\ VSeaNLQJ ZLWK a 

cRPPRQ YRLce. 

TKe facLOLWLeV aQd WRROV aYaLOabOe aW WKe VXSSRUWed dLYLVLRQV aUe aV fROORZV: 

x AQ LQWeUacWLYe WeacKLQJ URRP aOORZLQJ PL[LQJ RQ-VLWe aQd Rff-VLWe 
VWXdeQWV aQd XVLQJ VWXdeQW-ceQWUed SedaJRJLcaO aSSURacKeV. 

x FXOO\ eTXLSSed OabRUaWRULeV fRU ǂ, ǃ, Ǆ e[SeULPeQWV aQd acWLYLW\ 
PeaVXUePeQWV, e.J. HPGe-, LSC- aQd PIPS-deWecWRUV. 

x A KRW ceOO OabRUaWRU\ fRU Ǆ acWLYLW\. 
x A VSecLaO OabRUaWRU\ fRU UeVeaUcK RQ adYaQced QXcOeaU fXeOV 

(cROOabRUaWLRQ ZLWK KTH), LQcOXdLQJ bRWK a SEM aQd XRD facLOLW\. 
x SeYeUaO LUUadLaWLRQ VRXUceV LQcOXdLQJ a 10 NG\/K 60CR aQd 137CV 

facLOLWLeV UaQJLQJ fURP 50 G\/K aQd dRZQ WR 1 G\/K. 
x AQ AWRP PURbe TRPRJUaSK\ IQVWUXPeQW.* 
x TKUee TUaQVPLVVLRQ EOecWURQ MLcURVcRSeV.* 
x TKUee ScaQQLQJ EOecWURQ MLcURVcRSeV.* 
x TZR FRcXVed IRQ BeaP WRUNVWaWLRQV.* 
x A SXOVed beaP fRU YaULabOe eQeUJ\ VORZ SRVLWURQV 
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*MaQaJed b\ CKaOPeUV MaWeULaOV AQaO\VLV LabRUaWRU\ (CMAL), a 
CKaOPeUV LQfUaVWUXcWXUe KRVWed b\ WKe  DeSW. Rf PK\VLcV 

SRPe KLJKOLJKWV fRU 2019 aUe OLVWed beORZ: 

x CKaOPeUV ZaV acWLYeO\ LQYROYed LQ WKe deYeORSPeQW Rf WKe SAINT 
edXcaWLRQaO SacNaJe RQ ´RadLaWLRQ VcLeQce fRU WKe cXULRXV PLQdVµ, 
ZLWK DU. KOaUa IQVXOaQdeU BM|UN fURP CKaOPeUV beLQJ WKe SURMecW OeadeU 
Rf WKLV cROOabRUaWLRQ beWZeeQ CKaOPeUV, USSVaOa UQLYeUVLW\ aQd WKe 
UQLYeUVLW\ Rf GRWKeQbXUJ. TKe eQWLUe edXcaWLRQaO SacNaJe, fLQaQced 
b\ SKC, caQ be fRXQd aW: KWWSV://VaLQW.QX/Q\fLNeQ/ . 

x PURf. CKULVWRSKe DePa]LqUe ZURWe a bRRN RQ ´MRdeOOLQJ Rf QXcOeaU 
UeacWRU PXOWL-SK\VLcV ² FURP ORcaO baOaQce eTXaWLRQV WR PacURVcRSLc 
PRdeOV LQ QeXWURQLcV aQd WKeUPaO-K\dUaXOLcVµ. TKe bRRN aOVR cRQWaLQV 
PRUe WKaQ 70 VKRUW YLdeRV aQd RQOLQe TXL]]eV. TKe YLdeRV ZeUe 
deYeORSed ZLWK SaUWLaO VXSSRUW fURP SKC. MRUe LQfR abRXW WKe bRRN 
aW: KWWS://ZZZ.eOVeYLeU.cRP/bRRNV/LVbQ/9780128150696 . 

x A RQe-ZeeN ZRUNVKRS ´DeWeUPLQLVWLc PRdeOOLQJ Rf QXcOeaU V\VWePVµ 
ZaV deYeORSed aQd RUJaQL]ed, aV SaUW Rf WKe HRUL]RQ 2020 ESFR-
SMART SURMecW, b\ PURf. CKULVWRSKe DePa]LqUe. TKe ZRUNVKRS Pade 
XVe Rf a K\bULd OeaUQLQJ eQYLURQPeQW (RQ-VLWe + Rff-VLWe VWXdeQWV) aQd 
a fOLSSed cOaVVURRP VeW-XS (We[WbRRN + ZebcaVWV + RQ-OLQe TXL]]eV 
deOLYeUed LQ adYaQce + acWLYe OeaUQLQJ aVVLJQPeQWV LQ WKe cOaVVURRP 
XVLQJ MATLAB GUadeU). TKe ZRUNVKRS Kad 22 RQ-VLWe aQd 39 Rff-VLWe 
UeJLVWeUed SaUWLcLSaQWV. 

x TKe CORTEX SURMecW, Oed b\ WKe DeSaUWPeQW Rf PK\VLcV aW CKaOPeUV, LV 
SURJUeVVLQJ aV SOaQQed. TKe fLUVW UeVXOWV Rf PacKLQe-OeaUQLQJ baVed 
aQRPaO\ cOaVVLfLcaWLRQV aUe e[WUePeO\ eQcRXUaJLQJ, ZLWK aQ eUURU LQ 
cOaVVLfLcaWLRQ Rf RQO\ 0.11% aQd WKe SRVVLbLOLW\ WR UecRYeU WKe acWXaO 
ORcaWLRQ Rf WKe aQRPaO\ ZLWK a PeaQ abVROXWe eUURU Rf 4 cP. 

x NeZ fXQdLQJ ZaV RbWaLQed fURP WKe SZedLVK ReVeaUcK CRXQcLO (RQe 
cRRUdLQaWed b\ C. ENbeUJ, RQe b\ T. ReWeJaQ-VROOPeU aQd RQe b\ C. 
DePa]LqUe aQd P. VLQaL) aQd fURP WKe SZedLVK RadLaWLRQ SafeW\ 
AXWKRULW\ (RQe cRRUdLQaWed b\ C. DePa]LqUe aQd RQe cRRUdLQaWed 
b\ S. HROJeUVVRQ). 

x DU. KULVWLQa LLQdJUeQ SaUWLcLSaWed aW WKe IGRDM LQ JaSaQ, OeadLQJ WR 
SaUWLcLSaWLRQ LQ aQ EU aSSOLcaWLRQ (ENTENTE) RQ UeacWRU SUeVVXUe 
YeVVeO VWeeOV WKaW ZaV JUaQWed eaUO\ 2020. 

x TKe SSF fXQded SAFETY SURMecW aQd accLdeQW WROeUaQW fXeO, Oed b\ 
MaWWLaV TKXYaQdeU, SURJUeVVed accRUdLQJ WR SOaQ. TKe SURMecW LV a 
cRRSeUaWLRQ beWZeeQ CKaOPeUV (PK\VLcV aQd CKePLVWU\), KTH aQd UU.  

x A SRSXOaU VcLeQce bRRN RQ WKe dLVcRYeU\ Rf fLVVLRQ aQd WKe UROe Rf 
ZRPeQ VcLeQWLVWV LQ LW, ZULWWeQ RULJLQaOO\ LQ EQJOLVK b\ IPUe Pi]VLW aQd 
NKX-TaUQaZVNa HRa KLP-NJaQ, ZaV SXbOLVKed LQ SZedLVK aQd 
JaSaQeVe LQ 2018. A bRRN VePLQaU, PaUNLQJ WKe JaSaQeVe 
SXbOLcaWLRQ, ZaV KeOd LQ TRN\R LQ Ma\ 2019 aW WKe SZedLVK EPbaVV\, 
RUJaQLVed b\ WKe JaSaQ IQVWLWXWe fRU ScaQdLQaYLaQ SWXdLeV. 
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UWLOLVaWLRQ Rf FXQdLQJ 
 

ReVeaUcK PURMecWV 

AW WKe DLYLVLRQ Rf SXbaWRPLc aQd POaVPa PK\VLcV, DeSaUWPeQW Rf PK\VLcV, WZR 
SURMecWV ZeUe fXQded b\ SKC: 

x ´DeYeORSPeQW Rf LQWeUacWLYe WeacKLQJ PaWeULaOV LQ QXcOeaU UeacWRU 
PRdeOOLQJµ, fRU ZKLcK WKe fXQdLQJ ZaV SULPaULO\ XVed fRU cRYeULQJ 5% 
Rf PURf. CKULVWRSKe DePa]LqUe·V VaOaU\ (95 NNU LQ VaOaU\ aQd 
RYeUKeadV). TKe WRWaO cRVWV fRU 2019 aPRXQWed WR 196 NNU (ZLWK a SKC 
fLQaQcLQJ Rf 178 NNU). 

x ´VaOLdaWLRQ e[SeULPeQWV fRU cRXSOed UeacWRU SK\VLcV VLPXOaWLRQVµ, fRU 
ZKLcK WKe fXQdLQJ ZaV SULPaULO\ XVed fRU cRYeULQJ 15% Rf PURf. 
CKULVWRSKe DePa]LqUe·V aQd 15% Rf AVVRc. PURf. PaROR VLQaL·V VaOaULeV 
(370 NNU LQ VaOaULeV aQd RYeUKeadV). TKe WRWaO cRVWV fRU 2019 aPRXQWed 
WR 519 NNU (ZLWK a SKC fLQaQcLQJ Rf 504 NNU). 

AW WKe DLYLVLRQ Rf MaWeULaOV MLcURVWUXcWXUe, DeSaUWPeQW Rf PK\VLcV, RQe SURMecW 
ZaV fXQded b\ SKC: ́ AJeLQJ Rf UeacWRU SUeVVXUe YeVVeO VWeeO ZeOdVµ, fRU ZKLcK 
WKe fXQdLQJ Rf 400 NNU ZaV XVed WR cRYeU 35% Rf DU KULVWLQa LLQdJUeQ·V VaOaU\, 
cRVW fRU SaUWLcLSaWLRQ aW WKe IGRDM PeeWLQJ LQ JaSaQ, aQd LQVWUXPeQW feeV aW 
CMAL. 

 

BaVe FXQdLQJ 

AW WKe DLYLVLRQ Rf SXbaWRPLc aQd POaVPa PK\VLcV, DeSaUWPeQW Rf PK\VLcV, WKe 
baVe fXQdLQJ ZaV XVed fRU cRYeULQJ 14% Rf PURf. CKULVWRSKe DePa]LqUe·V, 11% 
Rf AVVRc. PURf. AQdeUV NRUdOXQd·V aQd 13% Rf AVVRc. PURf. PaROR VLQaL·V VaOaULeV 
(LQ WRWaO 569 NNU fRU VaOaULeV aQd RYeUKeadV).  

AW WKe DLYLVLRQ Rf EQeUJ\ aQd MaWeULaOV, DeSaUWPeQW Rf CKePLVWU\ aQd 
CKePLcaO EQJLQeeULQJ, NXcOeaU CKePLVWU\ JURXS, WKe baVe fXQdLQJ ZaV XVed 
fRU SaUWO\ cRYeULQJ PURf. CKULVWLaQ ENbeUJ aQd VeQLRU UeVeaUcKeU SWeOOaQ 
HROJeUVVRQ fRU a WRWaO Rf 300 NNU. 

AW WKe dLYLVLRQ Rf MaWeULaOV MLcURVWUXcWXUe, WKe baVe fXQdLQJ ZaV XVed WR SaUWO\ 
cRYeU ZaJeV Rf DU KULVWLQa LLQdJUeQ, QRZ SRVW-dRc aW WKe dLYLVLRQ afWeU 
fLQLVKLQJ KeU SKC-fXQded PKD SURMecW ZLWKLQ MnBIL, fRU RWKeU SURMecWV WKaQ WKe 
PaLQ SURMecW OLVWed abRYe. TKe fXQdLQJ ZaV fXUWKeU XVed fRU cRVWV UeOaWed WR 
SaUWLcLSaWLRQ Rf AVVRc. PURf. MaWWLaV TKXYaQdeU·V aW WKe cRQfeUeQce M&M LQ 
WKe US, ZKeUe APT ZRUN RQ SCC Rf LUUadLaWed VWaLQOeVV VWeeO ZaV SUeVeQWed. 
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EdXcaWLRQ 
 

BacKeORU LeYeO EdXcaWLRQ 

TKe DLYLVLRQ Rf SXbaWRPLc aQd POaVPa PK\VLcV aW WKe DeSaUWPeQW Rf PK\VLcV LV 
LQYROYed LQ VeYeUaO BacKeORU cRXUVeV deaOLQJ ZLWK eQeUJ\, fRU ZKLcK 
LQWURdXcWRU\ OecWXUeV RQ QXcOeaU eQeUJ\ aUe SURYLded. 

 

MaVWeU LeYeO EdXcaWLRQ 

SRPe Rf WKe VWaQd-aORQe cRXUVeV OLVWed KeUeafWeU (e.J. WKe ZRUNVKRS RQ 
´DeWeUPLQLVWLc PRdeOOLQJ Rf QXcOeaU V\VWePVµ RU WKe bRRN ´MRdeOOLQJ Rf 
QXcOeaU UeacWRU PXOWL-SK\VLcV ² FURP ORcaO baOaQce eTXaWLRQV WR 
PacURVcRSLc PRdeOV LQ QeXWURQLcV aQd WKeUPaO-K\dUaXOLcVµ) aUe aOVR RffeUed 
aV MSc cRXUVeV aW aQ adYaQced OeYeO. 

A PaVWeU SURMecW, PUecLSLWaWLRQ LQ NL-baVe AOOR\V fRU SSaceU GULd ASSOLcaWLRQ, 
b\ MaV ISLQ (VWXdeQW aW WKe PaVWeU SURJUaPPe LQ NXcOeaU ScLeQce aQd 
TecKQRORJ\ aW CKaOPeUV) ZaV VXSeUYLVed b\ MaWWLaV TKXYaQdeU. TKe SURMecW 
ZLOO be fLQaOL]ed dXULQJ 2020. A PaVWeU SURMecW, TKe CRUURVLRQ Rf NRYeO FeCUAO 
aQd AFA SWeeOV LQ LLTXLd Lead fRU WKe GeQeUaWLRQ-IV LFRV, b\ PUaWLN LRNKaQde 
(VWXdeQW aW WKe PaVWeU SURJUaPPe MaWeULaOV fRU NXcOeaU EQeUJ\ aW GUeQRbOe 
IQVWLWXWe Rf TecKQRORJ\) ZaV VXSeUYLVed b\ MaWWLaV TKXYaQdeU. 

A PaVWeU SURMecW, MRdeOOLQJ WKe effecW Rf VWaWLRQaU\ fOXcWXaWLRQV LQ QXcOeaU 
UeacWRUV XVLQJ SURbabLOLVWLc PeWKRdV, b\ AQdUeaV TaWLdLV (VWXdeQW aW WKe 
PaVWeU SURJUaPPe LQ NXcOeaU ScLeQce aQd TecKQRORJ\ aW CKaOPeUV) ZaV 
VXSeUYLVed b\ PURf. CKULVWRSKe DePa]LqUe aQd AVVRc. PURf. PaROR VLQaL. 

TKe cRXUVeV JLYeQ b\ QXcOeaU cKePLVWU\ dXULQJ 2019 ZeUe KLJK LQ aWWeQdaQce, 
VeeQ LQ WKe OaVW \eaUV SURVSecW, ZLWK WKe baVLc QXcOeaU cKePLVWU\ KaYLQJ 12 
VWXdeQWV aQd WKe UadLRSKaUPaceXWLcaO cRXUVe KaYLQJ 10 VWXdeQWV. SLQce Ze 
KaYe QR PaVWeU SURJUaP, WKeVe ZeUe aOO SZedLVK VWXdeQWV. 

 

DRcWRUaO LeYeO EdXcaWLRQ 

SRPe Rf WKe VWaQd-aORQe cRXUVeV OLVWed KeUeafWeU (e.J. WKe ZRUNVKRS RQ 
´DeWeUPLQLVWLc PRdeOOLQJ Rf QXcOeaU V\VWePVµ RU WKe bRRN ´MRdeOOLQJ Rf 
QXcOeaU UeacWRU PXOWL-SK\VLcV ² FURP ORcaO baOaQce eTXaWLRQV WR 
PacURVcRSLc PRdeOV LQ QeXWURQLcV aQd WKeUPaO-K\dUaXOLcVµ) aUe aOVR RffeUed 
aV PKD cRXUVeV. 

TKe VaPe JReV fRU WKe deWaLOed cRXUVe RQ WKe cKePLVWU\ Rf acWLQLdeV, 
OaQWKaQLdeV aQd VXSeU KeaY\ eOePeQWV. TKLV cRXUVe LV QRZ RffeUed RQce eYeU\ 
VecRQd \eaU WR bRWK PKD VWXdeQWV aQd SRWeQWLaOO\ WR RWKeU VWXdeQWV. 
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SWaQd-aORQe cRXUVeZRUN 

CKaOPeUV ZaV acWLYeO\ LQYROYed LQ WKe deYeORSPeQW Rf WKe SAINT edXcaWLRQaO 
SacNaJe RQ ´RadLaWLRQ VcLeQce fRU WKe cXULRXV PLQdVµ, ZLWK DU. KOaUa 
IQVXOaQdeU BM|UN fURP CKaOPeUV beLQJ WKe SURMecW OeadeU Rf WKLV cROOabRUaWLRQ. 

A RQe-ZeeN ZRUNVKRS ´DeWeUPLQLVWLc PRdeOOLQJ Rf QXcOeaU V\VWePVµ ZaV 
deYeORSed aQd RUJaQL]ed, aV SaUW Rf WKe HRUL]RQ 2020 ESFR-SMART SURMecW, 
b\ PURf. CKULVWRSKe DePa]LqUe. TKe ZRUNVKRS Pade XVe Rf a K\bULd OeaUQLQJ 
eQYLURQPeQW (RQ-VLWe + Rff-VLWe VWXdeQWV) aQd a fOLSSed cOaVVURRP VeW-XS 
(We[WbRRN + ZebcaVWV + RQ-OLQe TXL]]eV deOLYeUed LQ adYaQce + acWLYe 
OeaUQLQJ aVVLJQPeQWV LQ WKe cOaVVURRP XVLQJ MATLAB GUadeU). TKe ZRUNVKRS 
Kad 22 RQ-VLWe aQd 39 Rff-VLWe UeJLVWeUed SaUWLcLSaQWV. TKe ZRUNVKRS ZaV 
deYeORSed ZLWK 50% EU fXQdLQJ aQd 50% LQWeUQaO fXQdLQJ. TKe SedaJRJLcaO 
SULQcLSOeV WeVWed LQ WKLV ZRUNVKRS ZLOO be XVed LQ a QeZ HRUL]RQ 2020 SURMecW 
UeceQWO\ JUaQWed (GRE@T-PIONEeR ² GUadXaWe edXcaWLRQ aOOLaQce fRU 
WeacKLQJ WKe SK\VLcV aQd VafeW\ Rf QXcOeaU UeacWRUV). TKe SURMecW ZLOO be 
cRRUdLQaWed b\ WKe DeSaUWPeQW Rf PK\VLcV aQd ZLOO VWaUW LQ OaWe 2020 fRU a 
dXUaWLRQ Rf WKUee \eaUV. 

PURf. CKULVWRSKe DePa]LqUe ZURWe a bRRN RQ ´MRdeOOLQJ Rf QXcOeaU UeacWRU 
PXOWL-SK\VLcV ² FURP ORcaO baOaQce eTXaWLRQV WR PacURVcRSLc PRdeOV LQ 
QeXWURQLcV aQd WKeUPaO-K\dUaXOLcVµ. TKe bRRN aOVR cRQWaLQV PRUe WKaQ 70 
VKRUW YLdeRV aQd RQOLQe TXL]]eV. TKe YLdeRV ZeUe deYeORSed ZLWK SaUWLaO 
VXSSRUW fURP SKC. MRUe LQfR abRXW WKe bRRN aW: 
KWWS://ZZZ.eOVeYLeU.cRP/bRRNV/LVbQ/9780128150696 . 

IQ WKe fUaPe Rf aQ ERASMUS SWaff MRbLOLW\ AJUeePeQW beWZeeQ CKaOPeUV aQd 
WKe BXdaSeVW UQLYeUVLW\ Rf TecKQRORJ\ aQd EcRQRPLcV (BME), PURf. IPUe Pi]VLW 
JaYe a cRXUVe ´NRLVe TecKQLTXeV LQ NXcOeaU S\VWePVµ WR WKe PaVWeU VWXdeQWV 
Rf WKe IQVWLWXWe Rf NXcOeaU TecKQLTXeV (NTI) Rf BME. IQ WKe fUaPe Rf WKe VaPe 
aJUeePeQW, PURf. MiWp S]LebeUWK Rf BME NTI YLVLWed CKaOPeUV aQd JaYe a 
cRXUVe RQ MRQWe CaUOR WecKQLTXeV WR WKe PKD VWXdeQWV aQd SRVWdRcV Rf WKe 
DLYLVLRQ Rf SXbaWRPLc aQd POaVPa PK\VLcV. 

 

IQfUaVWUXcWXUe 
SKC fXQdLQJ KaV QRW beeQ XWLOLVed fRU SURcXULQJ RU PaLQWaLQLQJ LQfUaVWUXcWXUe 
Rf UeOeYaQce LQ 2019 
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ReVeaUcK PURMecWV 
 

DeYeORSPeQW Rf LQWeUacWLYe WeacKLQJ PaWeULaOV LQ QXcOeaU 
UeacWRU PRdeOOLQJ 

Objective  

AQ LQWeUacWLYe bRRN fRU EOVeYLeU RQ QXcOeaU UeacWRU PRdeOOLQJ ZaV deYeORSed 
ZLWK WKe WLWOe ́ MRdeOOLQJ Rf QXcOeaU UeacWRU PXOWL-SK\VLcV ² FURP ORcaO baOaQce 
eTXaWLRQV WR PacURVcRSLc PRdeOV LQ QeXWURQLcV aQd WKeUPaO-K\dUaXOLcVµ. TKe 
LQWeUacWLYe feaWXUeV Rf WKe bRRN LQcOXde ePbedded VKRUW YLdeRV SUeVeQWLQJ 
eacK Rf WKe cRQceSWV WKURXJKRXW WKe eQWLUe bRRN, aV ZeOO aV RQ-OLQe TXL]]eV. 
TKe SKC fXQdLQJ ZaV aLPed aW VXSSRUWLQJ SaUW Rf WKe deYeORSPeQW Rf WKe 
YLdeRV (ZKLcK UePaLQ WKe SURSeUW\ Rf CKaOPeUV aQd aUe WKXV aYaLOabOe WR WKe 
SKC SaUWQeUV RQ UeTXeVW). 

Participants 

PURf. CKULVWRSKe DePa]LqUe, CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\ 

Progress  

TKe SUeSaUaWLRQ Rf WKe bRRN ZaV cRPSOeWed. TKe bRRN aQd aOO WKe LQWeUacWLYe 
feaWXUeV ZeUe deOLYeUed WR EOVeYLeU LQ JXQe 2019. TKe bRRN ZaV UeOeaVed RQ 
NRYePbeU 18WK, 2019 aQd LV aYaLOabOe fRU RUdeU fURP EOVeYLeU aW: 

KWWS://ZZZ.eOVeYLeU.cRP/bRRNV/LVbQ/9780128150696 

71 YLdeRV/ZebcaVWV e[SOaLQLQJ WKe Ne\ cRQceSWV ZeUe SURdXced, aV ZeOO aV 
77 LQWeUacWLYe TXL]]eV aOORZLQJ WKe UeadeUV WR WeVW WKeLU XQdeUVWaQdLQJ. 

Outlook 

TKe SURMecW LV cRPSOeWed. 

Relevant Publications 

C. DePa]LqUe, MRdeOOLQJ Rf QXcOeaU UeacWRU PXOWL-SK\VLcV - FURP ORcaO 
baOaQce eTXaWLRQV WR PacURVcRSLc PRdeOV LQ QeXWURQLcV aQd WKeUPaO-
K\dUaXOLcV. ISBN-978-0-12-815069-6 (aQd ISBN-978-0-12-815070-2 fRU WKe 
eBRRN), AcadePLc PUeVV/EOVeYLeU (2020). 
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VaOLdaWLRQ e[SeULPeQWV fRU cRXSOed UeacWRU SK\VLcV VLPXOaWLRQV 

Objective  

CKaOPeUV cROOabRUaWed ZLWK CEA CadaUacKe, FUaQce aQd SURYLded 
WecKQLcaO VXSSRUW WR a PRVW-DRcWRUaO VWXdeQW ePSOR\ed b\ aQd aW CEA fRU 
XWLOL]LQJ WKe CORE SIM WRRO (deYeORSed b\ CKaOPeUV), fRU PRdeOOLQJ WKe 
ZEPHYR facLOLW\, fRU VLPXOaWLQJ aUWLfLcLaOO\-LQdXced SeUWXUbaWLRQV LQ ZEPHYR aQd 
fRU LQWeUSUeWLQJ WKe VLPXOaWLRQV. 

Participants 

PURf. CKULVWRSKe DePa]LqUe, CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\ 
AVVRc. PURf. PaROR VLQaL, CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\ 
VaVXdKa VeUPa, CEA CadaUacKe 
GXLOOaXPe RLccLaUdL, CEA CadaUacKe 
RRbeUW JacTPLQ, CEA CadaUacKe  

Progress  

SLPXOaWLRQV ZeUe SeUfRUPed ZLWK WKe CORE SIM WRRO RQ a V\VWeP 
UeSUeVeQWaWLYe Rf ZEPHYR, ZLWK QRdaO PacURVcRSLc QXcOeaU cURVV-VecWLRQV 
JeQeUaWed ZLWK SeUSeQW. FLUVW QeXWURQ QRLVe caOcXOaWLRQV ZeUe SeUfRUPed fRU 
a VR-caOOed abVRUbeU Rf YaULabOe VWUeQJWK. TKeUeafWeU, WKe PRdeOOLQJ Rf fXeO 
aVVePbO\ YLbUaWLRQV ZaV JLYeQ aWWeQWLRQ. IQ a V\VWeP UeSUeVeQWaWLYe Rf 
ZEPHYR, L.e. a VPaOO UeVeaUcK UeacWRU, dLffeUeQW PRdeOOLQJ VWUaWeJLeV fRU 
PRdeOOLQJ YLbUaWLRQV ZeUe e[aPLQed. AOO Rf WKeP UeOLed RQ WKe XVe Rf WKe VR-
caOOed ǆ/d PRdeO aW dLffeUeQW OeYeOV Rf UefLQePeQW: (a) WKe PRdeO ZaV aSSOLed 
aW WKe SLQ OeYeO, (b) WKe PRdeO ZaV aSSOLed aW WKe QRdaO OeYeO b\ LQWURdXcLQJ 
WKe SeUWXUbaWLRQ aW WKe bRXQdaU\ beWZeeQ WKe KRPRJeQL]ed UeJLRQV, aQd 
(c) WKe PRdeO ZaV aSSOLed aW WKe QRdaO OeYeO b\ VPeaULQJ WKe SeUWXUbaWLRQV 
RQWR WKe KRPRJeQL]ed UeJLRQV QeLJKbRXULQJ WKe YLbUaWLQJ aVVePbO\. TKe 
LQceQWLYe Rf WKe VWXd\ ZaV WR deWeUPLQe WKe beVW PRdeOOLQJ aSSURacK fRU 
PRdeOOLQJ fXeO aVVePbO\ YLbUaWLRQV ZLWK QRdaO cRUe VLPXOaWRUV. WLWK (a) 
UeSUeVeQWLQJ WKe UefeUeQce VROXWLRQ, LW ZaV dePRQVWUaWed WKaW WKe QRdaO 
aSSURacK (b) RXWSeUfRUPV WKe QRdaO aSSURacK (c). MRUe VSecLfLcaOO\, LW ZaV 
fRXQd WKaW WKe VSaWLaO dLVWULbXWLRQ Rf WKe QeXWURQ QRLVe LQ WKe cORVe YLcLQLW\ Rf 
WKe YLbUaWLQJ fXeO aVVePbO\ caQ RQO\ be SURSeUO\ PRdeOOed XVLQJ (b). SLQce 
WKe PRdeOOLQJ aSSURacK (c) LV beLQJ XVed LQ VRPe cRPPeUcLaO cRUe 
VLPXOaWRUV, WKLV VWXd\ dePRQVWUaWeV WKaW VXcK a PRdeOOLQJ aSSURacK caQQRW 
UeSURdXce WKe QeXWURQ QRLVe cORVe WR WKe YLbUaWLQJ fXeO aVVePbO\. TKe UeVXOWV 
Rf cRUe VLPXOaWRU XVLQJ WKLV aSSURacK VKRXOd WKXV be cRQVLdeUed ZLWK caUe. 
NeYeUWKeOeVV, a feZ PeaQ fUee SaWKV aZa\ fURP WKe SeUWXUbaWLRQ, WKe 
aSSURacK (b) aQd (c) Oead WR LdeQWLcaO UeVXOWV. 

Outlook 

TKe SURMecW LV cRPSOeWed. 

Relevant Publications 

V. VeUPa, C. DePa]LqUe, P. VLQaL, G. RLccLaUdL, aQd R. JacTPLQ, AVVeVVPeQW 
Rf WKe QeXWURQ QRLVe LQdXced b\ VWaWLRQaU\ fXeO aVVePbO\ YLbUaWLRQV LQ a LLJKW 
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WaWeU ReacWRU. PURc. IQW. CRQf. MaWKePaWLcV & CRPSXWaWLRQaO MeWKRdV 
ASSOLed WR NXcOeaU ScLeQce & EQJLQeeULQJ (M&C 2019), PRUWOaQd, OR, USA, 
AXJXVW 25-29, 2019 (2019). 

 

DeYeORSPeQW Rf UN V\QWKeVLV aQd dRSed UN V\VWePV fRU ATF 
aSSOLcaWLRQV LQ OLJKW ZaWeU UeacWRU V\VWePV  

Objective  

CKaOPeUV LV ZRUNLQJ RQ deYeORSLQJ QLWULde baVed QXcOeaU fXeOV ZLWK 
aSSOLcabLOLW\ ZLWKLQ OLJKW ZaWeU UeacWRU V\VWePV. AccLdeQW WROeUaQce aQd 
eQKaQced cRUe SeUfRUPaQce ZLWK UeVSecW WR VWeaP R[LdaWLRQ UeVLVWaQce aUe 
Ne\ WRSLcV ZLWKLQ QXcOeaU fXeO deYeORSPeQW WRda\. UUaQLXP QLWULde LV a 
SRWeQWLaO KLJK-SeUfRUPaQce fXeO dXULQJ QRUPaO UeacWRU RSeUaWLRQ bXW LV 
LQKeUeQWO\ LQcRPSaWLbOe ZLWK ZaWeU/VWeaP. NLWULde baVed fXeOV WKeUefRUe 
UeTXLUe ZaWeU SURRfLQJ LQ RUdeU WR be aQ acWXaO cRQVLdeUaWLRQ fRU LWR V\VWePV. 
TKe SURMecW RbMecWLYeV aUe aV fROORZV, LPSURYe UN SXULW\ dXULQJ fabULcaWLRQ 
XVLQJ caUbRWKeUPLc UedXcWLRQ aQd VcUeeQ fRU YLabOe ZaWeU SURRfLQJ dRSaQWV 
ZLWK UeJaUdV WR UN fXeO.  

Participants 

LXLV GRQ]aOe], CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\ 

MaUcXV HedbeUJ, CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\ 

CKULVWLaQ ENbeUJ, CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\ 

TeRdRUa ReWeJaQ, CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\ 

Progress  

S\QWKeVLV Rf XUaQLXP QLWULde b\ LQWeUQaO JeOaWLRQ cRXSOed ZLWK caUbRWKeUPLc 
UedXcWLRQ KaV beeQ XVed fRU PaWeULaOV fabULcaWLRQ. WRUN RQ UedXcLQJ WKe 
UeVLdXaO Rf caUbRQ aQd R[\JeQ LQ WKe UN PaWeULaOV SRVW caUbRWKeUPLc 
UedXcWLRQ KaV beeQ SeUfRUPed aQd PaWeULaOV aUe QRZ UeJXOaUO\ SURdXced 
cRQWaLQLQJ LPSXULW\ OeYeOV Rf abRXW 1000 SSP eacK Rf caUbRQ aQd R[\JeQ. 
TKLV SXULW\ OeYeO LV cRQVLdeUed acceSWabOe. A V\VWeP KaV beeQ VeW XS WR RQOLQe 
PRQLWRU UN V\QWKeVLV aQd PeaVXUe OeYeO Rf cRPSOeWeQeVV Rf WKe QLWULde 
V\QWKeVLV VWeS. PUeYLRXV ZRUN KaV beeQ SeUfRUPed RQ XVLQJ VXJaU VSecLeV aV 
UedXcLQJ aJeQWV dXULQJ caUbRWKeUPLc UedXcWLRQ. TKLV ZRUN KaV beeQ 
cRQWLQXed aQd fLQaOL]ed. UVLQJ PRQRVaccKaULdeV aV caUbRQ VRXUce LQVWead 
Rf caUbRQ SRZdeU caQ be SeUfRUPed b\ UeWaLQLQJ acceSWabOe QLWULde SXULWLeV 
LQ WKe fLQaO UN PaWeULaOV. IPSXULW\ OeYeOV UeacKed ZLWK WKe PeWKRd ZeUe abRXW 
2600 SSP R[\JeQ aQd 600 SSP caUbRQ. TKLV SURdXcWLRQ URXWe ZaV abROLVKed, 
QRW dXe WR fLQaO PaWeULaO LPSXULW\, bXW dXe WR dLffLcXOWLeV LQ WKe LQWeUQaO JeOaWLRQ 
SaUW Rf WKe SURceVV. PXULW\ ZLVe WKe SURceVV aSSeaU RSWLPL]abOe WR a OeYeO 
PeeWLQJ PaWeULaO SXULW\ dePaQdV. CKaOOeQJeV LQ WKe JeOaWLRQ SURceVV 
KRZeYeU Pade WKe cKaQJe fURP caUbRQ SRZdeU WR PRQRVaccKaULdeV 
XQQeceVVaULO\ cRPSOLcaWed ZLWK UeVSecW WR WKe adYaQWaJeV JaLQed b\ 
addLQJ a VROXbOe caUbRQ VRXUce WR WKe V\VWeP. ReJaUdLQJ VcUeeQLQJ fRU ATF 
dRSaQWV WKRULXP KaV beeQ LQYeVWLJaWed aV a SRWeQWLaO dRSaQW. UN aQd 
(U,TK)N PLcURVSKeUeV KaYe beeQ SURdXced aQd VLQWeUed LQWR deQVe SeOOeWV 
XVLQJ SPS. TKLV LV WR RXU NQRZOedJe WKe fLUVW WLPe SPS KaV beeQ aSSOLed WR 
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dLUecWO\ VLQWeU UN baVed PLcURVSKeUeV aQd ZRUN RQ VLQWeULQJ SaUaPeWeUV KaYe 
beeQ SeUfRUPed LQ RUdeU WR fLQd VLQWeULQJ SaUaPeWeUV VXLWabOe fRU SUeSaUaWLRQ 
Rf deQVe UN SeOOeWV. TKe SURdXced UN aQd (U,TK)N SeOOeWV KaYe beeQ 
VXbMecWed WR LQWeUacWLRQ VWXdLeV ZLWK ZaWeU aW 100, 200 aQd 300 �C. EaUO\ UeVXOWV 
LQdLcaWe cRPSOeWe SeOOeW dLVLQWeJUaWLRQ dXULQJ fXeO/cRROaQW LQWeUacWLRQ 
LPSO\LQJ WKaW TK addLWLRQ dReV QRW VWabLOL]e UN b\ fRUPaWLRQ Rf a SURWecWLYe 
TKO2 fLOP RQ WKe UN SeOOeW VXUface. CRQWLQXLQJ fRUZaUd V\QWKeVLV Rf UN fURP 
UO2 UeacWLRQV ZLWK PeWKaQe/N2 mixtures will be studied as well as inclusion 
of Cr as protection agent in UN fuels. 

Outlook 

TKe SURMecW LV RQJRLQJ. 

Relevant Publications 

L. GRQ]aOe], M. HedbeUJ, L. HXaQ, P. OOVVRQ, T. ReWeJaQ, ASSOLcaWLRQ Rf SPS LQ 
WKe fabULcaWLRQ Rf UN aQd (U,TK)N SeOOeWV fURP PLcURVSKeUeV, PaQXVcULSW, 
VXbPLWWed WR JRXUQaO Rf NXcOeaU MaWeULaOV 

 

AJeLQJ Rf ReacWRU PUeVVXUe VeVVeO SWeeO WeOdV 

Objective  

TKe UeacWRU SUeVVXUe YeVVeO (RPV) LV a OLfe-OLPLWLQJ cRPSRQeQW Rf a QXcOeaU 
UeacWRU. NeXWURQ LUUadLaWLRQ dXULQJ RSeUaWLRQ decUeaVeV WKe dXcWLOLW\ Rf WKe 
RPV VWeeO. TKe PRVW LPSRUWaQW PecKaQLVP fRU PaNLQJ WKe VWeeO bULWWOe LV WKe 
fRUPaWLRQ Rf QaQRPeWUe-VL]ed SaUWLcOeV, cRQVLVWLQJ Rf NL, MQ, SL aQd CX. IQ 
SaUWLcXOaU, ZeOdV aUe affecWed aV WKe\ RfWeQ cRQWaLQ KLJKeU cRQceQWUaWLRQV Rf 
WKe OLVWed eOePeQWV. IQ WKe RLQJKaOV XQLW 3 aQd 4 UeacWRUV, WKe NL- aQd MQ-
cRQWeQWV aUe KLJKeU WKaQ LQ PRVW RWKeU UeacWRUV, PaNLQJ VWXdLeV Rf WKeVe 
LPSRUWaQW. TKe aLP Rf WKLV SURMecW LV WR VWXd\ aJeLQJ Rf RPV VWeeO ZeOdV, bRWK 
WKe effecW Rf QeXWURQ LUUadLaWLRQ aQd SXUeO\ WKeUPaO effecWV, WR beWWeU 
XQdeUVWaQd WKe PecKaQLVPV Rf aJeLQJ aQd WR SURYLde a baVLV fRU SUedLcWLQJ 
WKe OLfeWLPe Rf RPVV. SLQce WKe PLcURVWUXcWXUaO cKaQJeV dXULQJ LUUadLaWLRQ aUe 
RQ a YeU\ VPaOO VcaOe, aWRP SURbe WRPRJUaSK\ (APT) LV WKe PRVW VXLWabOe 
WecKQLTXe fRU WKLV W\Se Rf VWXd\. 

Participants 

KULVWLQa LLQdJUeQ, CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\ 
MaWWLaV TKXYaQdeU, CKaOPeUV UQLYeUVLW\ Rf TecKQRORJ\ 

Progress  

EaUOLeU, VXUYeLOOaQce PaWeULaO aQd ZeOd PeWaO LUUadLaWed LQ a PaWeULaOV WeVW 
UeacWRU KaV beeQ cRPSaUed LQ RUdeU WR VWXd\ WKe effecWV Rf QeXWURQ fOX[. TKLV 
LV fXUWKeU VWXdLed b\ SRVW LUUadLaWLRQ aQQeaOLQJ (PIA), WR VWXd\ KRZ WKe cOXVWeUV 
dLVVROYe, aQd b\ cRXSOLQJ WKLV WR WKe UecRYeU\ Rf PecKaQLcaO SURSeUWLeV Rf WKe 
PaWeULaO. TKLV LV dRQe LQ cROOabRUaWLRQ ZLWK PKD-VWXdeQW MaJQXV BRnVeQ aQd 
PURf. PnO EfVLQJ aW KTH. FXUWKeUPRUe, PaWeULaO fURP WKe decRPPLVVLRQed 
BaUVeblcN XQLW 2 RPV ZeOdV ZaV aQaO\Ved XVLQJ APT. TKe BaUVeblcN SOaQW LV a 
BWR aQd WKXV WKe QeXWURQ fOXeQce aQd WePSeUaWXUe aUe ORZeU WKaQ fRU WKe 
PWR WKaW LV XVXaOO\ VWXdLed, bXW WKe YeU\ ORZ fOXeQce aQd fOX[ aUe Rf LQWeUeVW aV 
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a cRPSaULVRQ LQ RUdeU WR fXUWKeU XQdeUVWaQd WKe PecKaQLVPV. TKe effecWV Rf 
WKeUPaO aJeLQJ ZeUe VWXdLed RQ WKe ZeOdV Rf a RLQJKaOV SUeVVXUL]eU WKaW ZaV 
cKaQJed LQ 2011. DLffeUeQW ZeOdV ZeUe cRPSaUed XVLQJ APT, aQd a 
cRQWULbXWLRQ WR a PaQXVcULSW ZULWWeQ b\ MaJQXV BRnVeQ ZaV Pade. TKe 
abRYe-PeQWLRQed UeVeaUcK ZaV SUeVeQWed LQ VeYeUaO cRQWe[WV; aW WKe SKC 
aQQXOaU V\PSRVLXP, aQd aW WZR cRQfeUeQceV, EXURPaW 2019 LQ SWRcNKROP aQd 
IGRDM LQ GLfX, JaSaQ. 

Outlook 

TKe SURMecW LV RQJRLQJ. 

Relevant Publications 

A PaQXVcULSW RQ PIA Rf WKe RPV LV beLQJ ZULWWeQ WRJeWKeU ZLWK KTH 
(BRnVeQ/EfVLQJ). 
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PXbOLcaWLRQV ZLWK FXOO RU PaUWLaO SKC FXQdLQJ 
 

DRcWRUaO TKeVeV 

A. VeVWeUOXQd, ´MeWKRd DeYeORSPeQW fRU SLJQaWXUeV LQ NXcOeaU MaWeULaOV fRU 
NXcOeaU FRUeQVLc PXUSRVeVµ, 29WK NRYePbeU 2019. 

 

LLceQWLaWe TKeVeV 

NR SXbOLVKed OLceQWLaWe WKeVeV ZeUe fXQded b\ SKC 2019 

PeeU ReYLeZ JRXUQaOV 

Y. DRQJ, A. EWLeQQe, A. FURORY, S. FedRWRYa, K. FXNX\a, C. HaW]RJORX, E. 
KXOeVKRYa, K. LLQdJUeQ, A. LRQdRQ, A. LRSe], S. LR]aQR-PeUe], Y. ML\aKaUa, 
Y. NaJaL. K. NLVKLda, B. RadLJXeW, D.K. ScKUeLbeU, N. SRQeda, M. TKXYaQdeU, T. 
TR\aPa, J. WaQJ, F. SefWa, P. CKRX, E.A. MaUTXLV, AWRP PURbe TRPRJUaSK\ 
IQWeUOabRUaWRU\ SWXd\ RQ COXVWeULQJ AQaO\VLV LQ E[SeULPeQWaO DaWa UVLQJ WKe 
Ma[LPXP SeSaUaWLRQ DLVWaQce ASSURacK, MLcURVc. MLcURaQaO. 25 (2019) 
356. 

 

CRQfeUeQceV 

V. VeUPa, C. DePa]LqUe, P. VLQaL, G. RLccLaUdL, aQd R. JacTPLQ, AVVeVVPeQW 
Rf WKe QeXWURQ QRLVe LQdXced b\ VWaWLRQaU\ fXeO aVVePbO\ YLbUaWLRQV LQ a LLJKW 
WaWeU ReacWRU. PURc. IQW. CRQf. MaWKePaWLcV & CRPSXWaWLRQaO MeWKRdV 
ASSOLed WR NXcOeaU ScLeQce & EQJLQeeULQJ (M&C 2019), PRUWOaQd, OR, USA, 
AXJXVW 25-29, 2019 (2019). 

 

OWKeU PXbOLcaWLRQV 

C. DePa]LqUe, MRdeOOLQJ Rf QXcOeaU UeacWRU PXOWL-SK\VLcV - FURP ORcaO 
baOaQce eTXaWLRQV WR PacURVcRSLc PRdeOV LQ QeXWURQLcV aQd WKeUPaO-
K\dUaXOLcV. ISBN-978-0-12-815069-6 (aQd ISBN-978-0-12-815070-2 fRU WKe 
eBRRN), AcadePLc PUeVV/EOVeYLeU (2020). 
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ReOeYaQW PXbOLcaWLRQV ZLWKRXW SKC FXQdLQJ 
V. D\NLQ aQd C. DePa]LqUe, PUedLcWLYe BWR cRUe VWabLOLW\ XVLQJ feedbacN 
UeacWLYLW\ cReffLcLeQWV SURMecWed RQ QeXWURQLc eLJeQPRdeV. AQQaOV Rf 
NXcOeaU EQeUJ\, 124, 1-8 (2019). 

N. OOPR-JXaQ, C. DePa]LqUe, T. BaUUacKLQa, R. MLUy, aQd G. VeUd~, PARCS YV 
CORE SIM QeXWURQ QRLVe VLPXOaWLRQV. PURJUeVV LQ NXcOeaU EQeUJ\, 115, 169-180 
(2019). 

C. DePa]LqUe, V. H. SaQcKe]-EVSLQR]a, aQd B. CKaQaURQ, AdYaQced 
QXPeULcaO VLPXOaWLRQ aQd PRdeOOLQJ fRU UeacWRU VafeW\ ² CRQWULbXWLRQV fURP 
WKe CORTEX, HPMC, McSAFE aQd NURESAFE SURMecWV. PURc. 9WK EXURSeaQ 
CRPPLVVLRQ CRQfeUeQceV RQ EURATOM ReVeaUcK aQd TUaLQLQJ LQ SafeW\ Rf 
ReacWRU S\VWePV aQd RadLRacWLYe WaVWe MaQaJePeQW (FISA 2019 - 
EXUadZaVWe· 19), PLWeVWL, RRPaQLa, JXQe 4-7, 2019 (2019) (LQYLWed). 

A. M\ORQaNLV, H. YL, P. VLQaL, aQd C. DePa]LqUe, NeXWURQ QRLVe VLPXOaWLRQV LQ a 
KeWeURJeQeRXV V\VWeP: A cRPSaULVRQ beWZeeQ a dLffXVLRQ-baVed aQd a 
dLVcUeWe RUdLQaWeV VROYeU. PURc. IQW. CRQf. MaWKePaWLcV & CRPSXWaWLRQaO 
MeWKRdV ASSOLed WR NXcOeaU ScLeQce & EQJLQeeULQJ (M&C 2019), PRUWOaQd, 
OR, USA, AXJXVW 25-29, 2019 (2019). 

M. VLebacK, C. LaQJe, S. KOLeP, C. DePa]LqUe, U. RRKde, D. HeQQLJ aQd A. 
HXUWadR, A cRPSaULVRQ beWZeeQ WLPe dRPaLQ aQd fUeTXeQc\ dRPaLQ 
caOcXOaWLRQV Rf VWaWLRQaU\ QeXWURQ fOXcWXaWLRQV. PURc. IQW. CRQf. MaWKePaWLcV 
& CRPSXWaWLRQaO MeWKRdV ASSOLed WR NXcOeaU ScLeQce & EQJLQeeULQJ (M&C 
2019), PRUWOaQd, OR, USA, AXJXVW 25-29, 2019 (2019). 

A. VLdaO-FeUUjQdL], A. CaUUexR, D. GLQeVWaU, C. DePa]LqUe, aQd G. VeUd~, 
NeXWURQLc VLPXOaWLRQ Rf fXeO aVVePbO\ YLbUaWLRQV LQ a QXcOeaU UeacWRU. PURc. 
IQW. CRQf. MaWKePaWLcV & CRPSXWaWLRQaO MeWKRdV ASSOLed WR NXcOeaU 
ScLeQce & EQJLQeeULQJ (M&C 2019), PRUWOaQd, OR, USA, AXJXVW 25-29, 2019 
(2019). 

A. M\ORQaNLV, P. VLQaL, aQd C. DePa]LqUe, TZR-OeYeO PXOWLJULd 
SUecRQdLWLRQLQJ Rf a QeXWURQ QRLVe dLffXVLRQ VROYeU. PURc. IQW. CRQf. 
MaWKePaWLcV & CRPSXWaWLRQaO MeWKRdV ASSOLed WR NXcOeaU ScLeQce & 
EQJLQeeULQJ (M&C 2019), PRUWOaQd, OR, USA, AXJXVW 25-29, 2019 (2019). 
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IQWURdXcWLRQ  
TKe fROORZLQJ dLYLVLRQV/deSaUWPeQWV aW KTH KaYe beeQ PaLQO\ eQJaJed LQ 
QXcOeaU WecKQRORJ\ edXcaWLRQ aQd UeVeaUcK LQ 2019: 

x DLYLVLRQ Rf NXcOeaU EQJLQeeULQJ / DeSaUWPeQW Rf PK\VLcV 
x DeSaUWPeQW Rf SROLd MecKaQLcV 
x DLYLVLRQ Rf NXcOeaU PRZeU SafeW\ / DeSaUWPeQW Rf PK\VLcV 
x GURXS Rf NXcOeaU CKePLVWU\ /DLYLVLRQ Rf ASSOLed PK\VLcaO CKePLVWU\ / 

DeSaUWPeQW Rf CKePLVWU\ 

TKe fLUVW WZR Rf WKeP (NXcOeaU EQJLQeeULQJ aQd SROLd MecKaQLcV) UeceLYed a 
dLUecW fLQaQcLaO VXSSRUW fURP SKC dXULQJ 2019. BRWK WKe WKeRUeWLcaO aQd 
e[SeULPeQWaO UeVeaUcK LV SXUVXed aW KTH. 

TKe CeQWUe fRU NXcOeaU EQJLQeeULQJ aW KTH (CEKERT) LV WKe SOaWfRUP WR 
cRRUdLQaWe QXcOeaU WecKQRORJ\ UeVeaUcK aQd edXcaWLRQ, aQd LW LQcOXded 9 
facXOW\ PePbeUV dXULQJ 2019. AV RQe Rf LWV cRRUdLQaWed acWLYLWLeV, CEKERT LV 
UXQQLQJ WKe MaVWeU·V PURJUaPPe LQ NXcOeaU EQeUJ\ EQJLQeeULQJ, ZKLcK LV 
aPRQJ RQe Rf WKe OaUJeVW MaVWeU·V PURJUaPPeV fRU QXcOeaU WecKQRORJ\ 
edXcaWLRQ LQ WKe ZRUOd LQ WeUPV Rf WKe QXPbeU Rf VWXdeQWV aQd cRXUVeV. SR faU 
PRUe WKaQ 200 VWXdeQWV KaYe beeQ adPLWWed WR WKe PURJUaPPe. IQ 2019 WKe 
QXPbeU Rf eQUROOed VWXdeQWV ZaV 22. 

KTH KaV VWURQJ LQWeUQaWLRQaO cROOabRUaWLRQV LQ QXcOeaU WecKQRORJ\ ZLWK PaQ\ 
RUJaQLVaWLRQV fURP dLffeUeQW cRXQWULeV WKURXJK EXUaWRP-fXQded SURMecWV, 
OECD/NEA aQd IAEA UeVeaUcK SURJUaPV. IQ SZedeQ, WKe PRVW acWLYe 
cROOabRUaWLRQV aUe ZLWK CKaOPeUV, USSVaOa, LLQN|SLQJ, LXOen aQd ZLWKLQ KTH, 
aV ZeOO aV ZLWK QXcOeaU aXWKRULW\ (SSM) aQd LQdXVWULaO SaUWQeUV VXcK aV 
WeVWLQJKRXVe, SKB, SaQdYLN, UQLSeU, LeadCROd, JeUQNRQWRUeW, OXWRNXPSX, 
SafeWecK, VaWWeQfaOO, SWXdVYLN aQd SZedLVK QXcOeaU SRZeU SOaQWV. 

DLYLVLRQ Rf NXcOeaU EQJLQeeULQJ KaV WZR PaLQ OabRUaWRULeV aQd UeO\ RWKeUZLVe 
PRVWO\ RQ KLJK-SeUfRUPaQce cRPSXWaWLRQV ZLWK VXSSRUW fURP OaUJe QaWLRQaO 
aQd LQWeUQaWLRQaO facLOLWLeV (PRACE, SNIC, CINECA, eWc). TKe dLYLVLRQ KaV \eaUO\ 
aOORcaWLRQV Rf abRXW 70 PLOOLRQ cRUe-KRXUV XVed fRU PRdeOOLQJ aQd VLPXOaWLRQ.  
TKe e[SeULPeQWaO facLOLWLeV aUe: 

x HWAT ORRS: HLJK-SUeVVXUe ZaWeU WeVW ORRS fRU PWR, BWR aQd SCWR 
WKeUPaO-K\dUaXOLc LQYeVWLJaWLRQV ZLWK SUeVVXUe UaQJe XS WR 25 MPa, 
WRWaO fORZ 1 NJ/V aQd WRWaO SRZeU 1 MW. 

x LOFAT: LRZ-SUeVVXUe fXeO-aVVePbO\ WeVW facLOLW\ fRU deWaLOed OaVeU-
dRSSOeU PeaVXUePeQWV Rf WXUbXOeQW fORZ VWUXcWXUe LQ QXcOeaU fXeO 
aVVePbOLeV ZLWK VSaceU JULdV. 

x AdYaQced QXcOeaU fXeO OabRUaWRU\: bXLOW fURP VcUaWcK aQd 
cRQWLQXRXVO\ deYeORSed VLQce 2009. FXUQaceV fRU V\QWKeVLV aQd fRU 
VLQWeULQJ, JORYe bR[eV, JaV aQaO\VLV, eOePeQW aQaO\VeU, SaUWLcOe VL]e 
aQaO\VeU. CaSacLW\ fRU PaQXfacWXUe Rf ORZ-acWLYLW\ acWLQLde 
cRPSRXQd SRZdeUV aQd SeOOeWV. CKaUacWeUL]aWLRQ XVLQJ RSWLcaO aQd 
eOecWURQ PLcURVcRS\, TGA, XRD, eWc LQ cROOabRUaWLRQ ZLWK MaWeULaOV 
VcLeQce aQd ZLWK SXUface aQd cRUURVLRQ VcLeQce. 

DLYLVLRQ Rf NXcOeaU PRZeU SafeW\ KaV WZR OabRUaWRULeV. TKe LQfUaVWUXcWXUe aQd 
UeVeaUcK facLOLWLeV aUe JeQeUaOO\ cRPSRVed Rf WKe SWECOR SOaWfRUP ZLWK 
VeYeUe accLdeQW UeVeaUcK facLOLWLeV, WKe TALL ORRS fRU WKeUPaO-K\dUaXOLc 
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LQYeVWLJaWLRQ Rf KeaY\ OLTXLd PeWaO (HLM) cRROaQW, aQd facLOLWLeV fRU baVLc 
UeVeaUcK RQ PXOWL-SKaVe fORZ aV ZeOO aV a PacKLQLQJ ZRUNVKRS. TKe e[aPSOeV 
Rf VSecLfLc facLOLWLeV aUe:  

x CONMT LQfUaVWUXcWXUe: A UeLQfRUced cRQcUeWe cRQWaLQPeQW (4ð4ð4 P) 
deVLJQed WR accRPPRdaWe KLJK-WePSeUaWXUe KLJK-SUeVVXUe 
eQeUJeWLc e[SeULPeQWV LQ VeYeUe accLdeQW VWXd\. 

x INDUC LQfUaVWUXcWXUe: HLJK- aQd PLddOe-fUeTXeQc\ LQdXcWLRQ fXUQaceV 
ePSOR\ed fRU PeOW JeQeUaWLRQV Rf YaULRXV VLPXOaQWV Rf cRULXP LQ PeOW-
cRROaQW LQWeUacWLRQ aQd cRROabLOLW\ e[SeULPeQWV (e.J., DEFOR aQd 
PULLMS). 

x MISTEE facLOLW\: A X-Ua\ UadLaWLRQ-VKLeOdLQJ URRP (3ð6ð3 P) aQd KLJK-
VSeed (XS WR 100 000 fSV) YLVXaOL]aWLRQ V\VWeP ZLWK VLPXOWaQeRXV X-Ua\ 
UadLRJUaSK\ aQd SKRWRJUaSK\ XVed WR LQYeVWLJaWe RSaTXe PXOWL-
SKaVe fORZV (e.J. OLTXLd PeWaOV), aQd eQeUJeWLc PLcUR-LQWeUacWLRQV LQ 
VWeaP e[SORVLRQ. 

x TALL facLOLW\: A VeYeQ-PeWeU WaOO KeaY\ OLTXLd PeWaO (HLM) ORRS WR VWXd\ 
WKe WKeUPaO-K\dUaXOLcV LQ HLM- cRROed V\VWePV (e.J. acceOeUaWRU-
dULYeQ V\VWeP fRU WUaQVPXWaWLRQ aQd Oead-cRROed faVW UeacWRUV). 

x SIMECO-2 facLOLW\: A VcaOed dRZQ ORZeU Kead Rf UeacWRU YeVVeO LQ WKe 
dLPeQVLRQV Rf LQWeUQaO dLaPeWeU ð KeLJKW ð ZLdWK = 1000PP ð 500PP 
ð 120PP WR VWXd\ WXUbXOeQW KeaW WUaQVfeU Rf VWUaWLfLed PeOW SRROV. 

x MRSPOD facLOLW\: A YeUWLcaO WXbe fXUQace ZLWK a 1300 PP [ 120 PP 
c\OLQdULcaO TXaUW] WXbe aQd 3 KeaWLQJ ]RQeV WR LQYeVWLJaWe PeOW 
SeQeWUaWLRQ, VROLdLfLcaWLRQ aQd UePeOWLQJ, aQd UeORcaWLRQ LQ a PXOWL-
cRPSRQeQW aQd PXOWLSKaVe SRURXV debULV bed. 

x SPAYCOR facLOLW\: AQ eOecWULcaOO\ KeaWed dRZQZaUd-facLQJ VSecLPeQ 
Rf 120PP [ 80PP aUea cRROed b\ WKe VSUa\LQJ Rf a 3[2 aUUa\ QR]]Oe 
aVVePbO\. 

x MICBO facLOLW\: A ZeOO-LQVWUXPeQWed SOaWfRUP deVLJQed WR VWXd\ 
WKeUPaO-K\dUaXOLcV Rf bRLOLQJ SKeQRPeQRQ aW PLcUR VcaOeV. 

SRPe KLJKOLJKWV UeOeYaQW WR acWLYLWLeV aQd aUeaV fXQded b\ SKC fRU 2019 aUe 
OLVWed beORZ: 

x DU MaWWLa BeUJaJLR, VXSeUYLVed b\ HeQU\N AQJOaUW, ZaV aZaUded WKe 
SLJYaUd ENOXQd PUL]e fRU KLV PKD WKeVLV RQ ´E[SeULPeQWaO aQd aQaO\WLcaO 
VWXd\ Rf WKeUPaO PL[LQJ aW UeacWRU cRQdLWLRQVµ.  

x DaQLeO FUaQVpQ, VXSeUYLVed b\ PlU OOVVRQ, ZaV aZaUded WKe SLJYaUd 
ENOXQd PUL]e fRU KLV BSc WKeVLV RQ ́ A WLPe aOWeUQaWLQJ cOaVVLcaO²TXaQWXP 
PeWKRd fRU VLPXOaWLQJ UadLaWLRQ daPaJe LQ cU\VWaOOLQe PaWeULaOVµ. 
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UWLOLVaWLRQ Rf FXQdLQJ 
DXULQJ 2019 KTH UeceLYed WKe SKC fXQdLQJ Rf 3100 NNU fRU PKD VWXdeQW SURMecWV 
(1600 NNU), a We[W-bRRN RQ faVW QeXWURQ GeQeUaWLRQ-IV UeacWRUV (250 NNU), 
MaVWeU·V SURJUaPPe LQ NXcOeaU EQeUJ\ EQJLQeeULQJ (250 NNU), aQd WKUee 
facXOW\ SRVLWLRQV LQ DLYLVLRQ Rf NXcOeaU EQJLQeeULQJ (1000 NNU). AV deVcULbe 
beORZ, WKe baVe fXQdLQJ ZaV XVed LQ VeYeUaO Za\V WR VXSSRUW UeVeaUcK, 
edXcaWLRQ aQd cRRSeUaWLRQ ZLWK WKe VXUURXQdLQJ VRcLeW\. 

 

ReVeaUcK PURMecWV 

OQe PKD VWXdeQW SURMecW aW DLYLVLRQ Rf NXcOeaU EQJLQeeULQJ ZaV fXQded b\ 
SKC ZLWK 800 NNU fRU WKe VWXdeQW·V VaOaU\ LQ 2019: 

x SWXdLeV Rf LUUadLaWLRQ aVVLVWed VWUeVV cRUURVLRQ cUacNLQJ. 

TZR PKD VWXdeQW SURMecWV aW DeSaUWPeQW Rf SROLd MecKaQLcV ZeUe fXQded b\ 
SKC ZLWK 800 NNU fRU SaUWLaO VWXdeQWV· VaOaULeV LQ 2019: 

x MecKaQLcaO PRdeOOLQJ Rf LQWeUJUaQXOaU VWUeVV cRUURVLRQ cUacNLQJ LQ 
VeQVLWL]ed VWaLQOeVV VWeeO 316, PKD VWXdeQW MLcKaO SedOaN VXSeUYLVed b\ 
PURf. BR AOfUedVVRQ aQd AdMXQcW PURf. PnO EfVLQJ. 

x BULWWOe fUacWXUe LQ aJed ORZ aOOR\ VWeeOV, PecKaQLcaO SURSeUWLeV aQd 
PRdeOOLQJ fURP a ORcaO SOaVWLcLW\ SeUVSecWLYe, PKD VWXdeQW MaJQXV 
BRnVeQ VXSeUYLVed AdMXQcW PURf. PnO EfVLQJ. 

SKC fXQdLQJ Rf 250 NNU ZaV aOORcaWed WR PURf. J. WaOOeQLXV·V VaOaU\ ZKR LV ZULWLQJ 
a We[W-bRRN RQ faVW QeXWURQ GeQeUaWLRQ-IV UeacWRUV ZLWK S. BRUWRW aW WKe 
dLYLVLRQ Rf NXcOeaU EQJLQeeULQJ. TKe We[W-bRRN LV LQWeQded WR be SXbOLVKed LQ 
aQ eOecWURQLc fRUPaW, aOORZLQJ fRU LQWeUacWLYe UeadLQJ aQd LQWeJUaWLRQ Rf 
cRPSXWaWLRQaO e[eUcLVeV. A WRWaO Rf 18 cKaSWeUV aUe SOaQQed RXW Rf ZKLcK fLYe 
KaYe beeQ ZULWWeQ. TKe VcKedXOe fRU cRPSOeWLQJ WKe We[W-bRRN KaV beeQ 
deOa\ed, LQ SaUW dXe WR WKe SaUeQWaO OeaYe Rf RQe Rf WKe cR-aXWKRUV. IW LV 
e[SecWed WKaW QLQe cKaSWeUV ZLOO be fLQLVKed b\ eQd Rf VSULQJ VePeVWeU 2020. 

AQRWKeU SKC fXQdLQJ Rf 250 NNU ZaV aOORcaWed WR WKe MaVWeU·V SURJUaPPe LQ 
NXcOeaU EQeUJ\ EQJLQeeULQJ aW KTH, fRU PURJUaPPe·V e[SeQVeV, LQcOXdLQJ 
SaUWLaO VaOaU\ Rf PURJUaPPe DLUecWRU·V (AVVRc. PURf. JaQ DXfeN). 

 

BaVe FXQdLQJ 

TKe DLYLVLRQ Rf NXcOeaU EQJLQeeULQJ aW DeSaUWPeQW Rf PK\VLcV UeceLYed WKe 
baVe fXQdLQJ Rf 1000 NNU fRU cRYeULQJ SaUWLaO VaOaULeV Rf WKe facXOW\ SRVLWLRQV 
Rf PURf. PlU OOVVRQ, PURf. HeQU\N AQJOaUW aQd AVVRc. PURf. JaQ DXfeN. TKe baVe 
fXQdLQJ ZaV dLVWULbXWed WR WKe VWaff aV fROORZV: 

x PURf. PlU OOVVRQ     357 000 SEK 
x PURf. HeQU\N AQJOaUW     357 000 SEK 
x PURf. JaQ DXfeN                286 000 SEK 
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EdXcaWLRQ 

 

BacKeORU LeYeO EdXcaWLRQ 

BacKeORU OeYeO edXcaWLRQ ZaV QRW dLUecWO\ VXSSRUWed b\ SKC fXQdLQJ aW KTH, 
bXW WKe QXcOeaU WecKQRORJ\ UeOaWed JURXSV aW KTH aUe LQYROYed a feZ 
BacKeORU cRXUVeV deaOLQJ ZLWK eQeUJ\, fRU ZKLcK LQWURdXcWRU\ OecWXUeV RQ 
QXcOeaU eQeUJ\ aUe SURYLded. 

 

MaVWeU LeYeO EdXcaWLRQ 

MaVWeU OeYeO edXcaWLRQ ZaV fXOfLOOed b\ WKe MaVWeU·V PURJUaPPe LQ NXcOeaU 
EQeUJ\ EQJLQeeULQJ aW KTH, ZKLcK RffeUV WKe cRXUVeV WR fROORZLQJ VWXdeQW:  

x VWXdeQWV adPLWWed WKURXJK KTH RZQ adPLVVLRQ (LQWeUQaO aQd e[WeUQaO, 
WeUPed aV ´TNEEMµ LQ WKe fROORZLQJ We[W), 

x VWXdeQWV LQ EMINE (EXURSeaQ MaVWeU LQ IQQRYaWLYe NXcOeaU EQeUJ\ 
EQJLQeeULQJ), a SaUW Rf KIC IQQREQeUJ\ edXcaWLRQaO SURJUaP LQ ZKLcK 
VWXdeQWV JeW a KTH dXaO dLSORPa ZLWK eLWKeU ENSTA - UQLYeUVLW\ PaULV-
SacOa\, PaULV RU GUeQRbOe IQVWLWXWe Rf TecKQRORJ\, GUeQRbOe-INP, 

x dXaO dLSORPa VWXdeQWV LQ NXcOeaU EQeUJ\ EQJLQeeULQJ LQ cRRSeUaWLRQ 
ZLWK TVLQJKXa UQLYeUVLW\, BeLMLQJ, 

x VWXdeQWV Rf WKe dXaO dLSORPa SURJUaPPe beWZeeQ KTH aQd KRUeaQ 
AdYaQced IQVWLWXWe fRU ScLeQce aQd TecKQRORJ\ (KAIST), 

x dRXbOe deJUee VWXdeQWV LQ WKe fUaPe Rf KTH·V DRXbOe DeJUee 
aJUeePeQWV ZLWKLQ WKe MaVWeU Rf ScLeQce LQ EQJLQeeULQJ SURJUaPPeV 
aQd ZLWKLQ WKe ERASMUS SURJUaP. 

AOO dXaO dLSORPa aQd dRXbOe deJUee VWXdeQWV aUe WeUPed aV ´DDµ LQ WKe 
fROORZLQJ We[W. 

Admission of new students in 2019 

IQ 2019, 22 QeZ VWXdeQWV ZeUe adPLWWed WR RXU PaVWeU SURJUaPPeV (TNEEM + 
DD + EMINE). FLJXUe K-1 VKRZV WKe WUeQd Rf WKe QXPbeU Rf VWXdeQWV eQUROOed 
RYeU WKe \eaUV 2014 ² 2019. TKe JURZLQJ WUeQd OaVWed WLOO 2017, ZKLOe a dURS LQ 
WKe QXPbeU Rf eQUROOed VWXdeQWV RccXUUed LQ 2018 aQd WKe WRWaO QXPbeU Rf 
VWXdeQWV dURSSed fXUWKeU b\ 3 LQ 2019. 

TKe UeaVRQ Rf WKe RYeUaOO VPaOO adPLVVLRQ Rf VWXdeQWV LV WKe decUeaVe LQ WKe 
QXPbeU Rf VWXdeQWV fURP WKe DXaO DLSORPa PURJUaPPe beWZeeQ KTH aQd 
TVLQJKXa UQLYeUVLW\ (TU) (10 VWXdeQWV LQ 2016 aQd 2017, aQd RQO\ 5 VWXdeQWV LQ 
2018, aQd 4 VWXdeQWV LQ 2019). TKLV dURS LV dXe WR a KTH VeOf-LPSRVed OLPLW fRU 
adPLVVLRQ Rf TU VWXdeQWV (dXe WR aQ LPbaOaQce Rf WKe fORZ Rf VWXdeQWV 
beWZeeQ KTH aQd TU). 

TKe QXPbeU Rf VWXdeQWV adPLWWed WKURXJK KTH RZQ adPLVVLRQ KaV beeQ SRRU 
LQ 2019 (2 e[WeUQaO aQd 0 LQWeUQaO VWXdeQWV). 
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Figure K-1: Number of students enrolled in 2014-2019. 

AV fRU EMINE VWXdeQWV, 12 VWXdeQWV ZeUe adPLWWed LQ 2019, ZKLcK LV a dURS Rf 
WKUee VWXdeQWV ZLWK UeVSecW WR 2018. TKLV LV caXVed PaLQO\ b\ WKe VPaOOeU 
QXPbeU Rf fee-ZaLYeUV aQd VcKROaUVKLSV RffeUed WR EMINE VWXdeQWV b\ 
IQQREQeUJ\. CRVWV Rf aOO IQQREQeUJ\ SURJUaPPeV aUe beLQJ UedXced b\ EIT, 
aQd VRPe VPaOOeU SURJUaPPeV, VXcK aV EMINE, Pa\ be cXW fURP WKe EIT 
VXSSRUW LQ WKe fXWXUe. NeYeUWKeOeVV, EMINE VWLOO UeSUeVeQWV RXU bLJJeVW VRXUce Rf 
VWXdeQWV, aQd EIT decLded WR eQURO QeZ EMINE VWXdeQWV fRU 2020. 

GeQdeU-ZLVe, PaMRULW\ Rf VWXdeQWV aUe PaOeV. IQ 2019, 7 fePaOe aQd 15 PaOe 
VWXdeQWV ZeUe adPLWWed. PeUceQW-ZLVe, WKe fUacWLRQ Rf fePaOeV KaV LQcUeaVed 
WR 32% LQ 2019 fURP 16% LQ 2018. TKLV QXPbeU KaV a OaUJe VWaWLVWLcaO fOXcWXaWLRQ 
dXe WR WKe RYeUaOO VPaOO QXPbeU Rf VWXdeQWV. 

MaMRULW\ Rf RXU VWXdeQWV VWXd\ dXaO-dLSORPa RU dRXbOe-deJUee SURJUaPPeV, 
aQd aWWeQd RQO\ WKe fLUVW \eaU aW KTH. NeJRWLaWLRQV aUe RQJRLQJ abRXW WKe 
SRVVLbLOLW\ fRU EMINE VWXdeQWV WR VeOecW KTH fRU WKeLU VecRQd-\eaU VWXd\. TKLV LV 
PRWLYaWed b\ WKe facW WKaW FUaQce KaV VLJQLfLcaQWO\ LQcUeaVed UeVWULcWLRQV RQ 
acceSWLQJ VWXdeQWV fURP ceUWaLQ cRXQWULeV, ZKLcK LV caXVLQJ SURbOePV WR 2Qd-
\eaU EMINE VWXdeQWV ZKR, VR faU, caQ VeOecW RQO\ FUaQce fRU WKeLU 2Qd \eaU 
VWXd\. 

Courses currently offered at Y1 

TabOe K-1 JLYeV cRPSXOVRU\ cRXUVeV aQd TabOe K-2 JLYeV eOecWLYe cRXUVeV WKaW 
aUe RffeUed b\ WKe dLYLVLRQ Rf NXcOeaU EQJLQeeULQJ, PRZeU SafeW\ aQd NXcOeaU 
PK\VLcV aW YeaU 1 Rf WKe MaVWeU·V SURJUaPPe. 

Courses currently offered at Y2 

TabOe K-3 JLYeV cRPSXOVRU\ cRXUVeV aQd TabOe K-4 JLYeV eOecWLYe cRXUVeV WKaW 
aUe RffeUed b\ WKe dLYLVLRQ Rf NXcOeaU EQJLQeeULQJ, PRZeU SafeW\ aQd NXcOeaU 
PK\VLcV aW YeaU 2 Rf WKe MaVWeU·V SURJUaPPe. 

Master theses defended in 2019 

TabOe K-5 VXPPaULVeV WKe PaVWeU WKeVeV VXSeUYLVed aW KTH aQd VXcceVVfXOO\ 
defeQded LQ 2019. ASaUW Rf WKeVe WKeVeV, 10 DD TVLQJKXa VWXdeQWV aQd 17 
EMINE VWXdeQWV ZURWe WKeLU WKeVeV aQd defeQded XQdeU VXSeUYLVLRQ Rf RXU 
SaUWQeU XQLYeUVLWLeV LQ 2019. 
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Table K-1: Compulsory courses in Year 1 of the Master’s programme 

CRde TeacKeU CRXUVe NaPe ECTS 

SH2603 T. BlcN RadLaWLRQ, PURWecWLRQ, DRVLPeWU\ aQd 
DeWecWRUV 

6 

SH2600 J. DXfeN NXcOeaU ReacWRU PK\VLcV, MaMRU CRXUVe 9 
SH2706 H. AQJOaUW SXVWaLQabOe EQeUJ\ TUaQVfRUPaWLRQ 

TecKQRORJLeV 
9 

SH2702 H. AQJOaUW NXcOeaU ReacWRU TecKQRORJ\ 8 
SH2612 W. Ma NXcOeaU PRZeU SafeW\ 6 

 

Table K-2: Elective courses in Year 1 of the Master’s programme 

CRde TeacKeU CRXUVe NaPe ECTS 
SH2605 P. OOVVRQ RadLaWLRQ DaPaJe LQ MaWeULaOV 6 
SH2704 J. DXfeN MRQWe CaUOR MeWKRdV aQd SLP. LQ NXcO. 

TecKQRO. 
6 

SH2701 H. AQJOaUW TKeUPaO-H\dUaXOLcV LQ NXcO. EQe. 
EQJLQeeULQJ 

6 

SH2610 IQY. VSeaNeUV LeadeUVKLS fRU Safe NXcOeaU PRZeU 
IQdXVWU\1 

6 

SH2613 J. WaOOeQLXV GeQeUaWLRQ IV ReacWRUV 6 
SH2611 J. WaOOeQLXV SPaOO ReacWRUV 6 
SH2614 J. WaOOeQLXV TKe NXcOeaU FXeO C\cOe 6 
SH2302 B. CedeUZaOO NXcOeaU PK\VLcV 8 

SH2703 J. DXfeN NXcOeaU ReacWRU D\QaPLcV aQd SWabLOLW\ 6 
SH2705 S. GKLaV CRPSacW ReacWRU SLPXOaWRU 6 
SH2774 V. AU]KaQRY NXPeULcaO MeWKRdV LQ NXcOeaU 

EQJLQeeULQJ 
6 

SH262V IQY. VSeaNeUV EOePeQWV Rf BacN-eQd Rf NXcO. FXeO C\cOe2 7.5 
SH2772 M. JRONNRQeQ CKePLVWU\ aQd PK\VLcV Rf NXcOeaU FXeOV3 8 

 

Table K-3: Compulsory courses in Year 2 of the Master’s programme 

Code Teacher Course Name ECTS 
AK2030 J. BeUJ TKeRU\ aQd MeWKRdRORJ\ Rf ScLeQce 4.5 

SH2007 P. OOVVRQ, T. BlcN ReVeaUcK MeWKRdRORJ\ LQ PK\VLcV 6 
SH204X T. BlcN DeJUee PURMecW LQ PK\VLcV, SecRQd 

C\cOe 
30 

 
ϭ SHϮϲϭϬ was not given in ϮϬϭϵ due to KTH regulations concerning the age limit of invited teachers͘ 
The course is undergoing a restructuring now in order to make it possible to give it in autumn ϮϬϮϬ͘ 
Ϯ SHϮϲϮV was given in summer ϮϬϭϵ͖ however͕ it has been decided that SHϮϲϮV will not be given in 
summer ϮϬϮϬ as its funding could not cover its increased budget͘ Moreover͕ the possible COVIDͲϭϵ 
pandemic could prevent the international students from attending the course͘ 

ϯ SHϮϳϳϮ was not given in ϮϬϭϵ due to having no students͛ registrations͘ 
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Table K-4: Elective courses in Year 2 of the Mater’s programme 

Code Teacher Course Name ECTS 
SH2701 H. AQJOaUW TKeUPaO-H\dUaXOLcV LQ NXcO. EQe. 

EQJLQeeULQJ 
6 

SH2774 V. AU]KaQRY NXPeULcaO MeWKRdV LQ NXcOeaU 
EQJLQeeULQJ 

6 

SH2614 J. WaOOeQLXV TKe NXcOeaU FXeO C\cOe 6 
EF2200 M. IYcKeQNR POaVPa PK\VLcV 6 
SH2610 IQY. VSeaNeUV LeadeUVKLS fRU Safe NXcOeaU PRZeU 

IQdXVWU\ 
6 

SH2615 V. AU]KaQRY NeXWURQ TUaQVSRUW TKeRU\ 6 
SH2772 M. JRONNRQeQ CKePLVWU\ aQd PK\VLcV Rf NXcOeaU FXeOV 8 

ED2235 H. BeUJVnNeU AWRPLc PK\VLcV fRU FXVLRQ 6 
MJ2411 A. MaUWLQ ReQeZabOe EQeUJ\ TecKQRORJ\ 6 

 

Table K-5: Master theses supervised and defended at KTH in 2019 

Name of the 
student Examiner Title of the thesis 
C. PeWeUVVRQ J. WaOOeQLXV EURVLRQ-CRUURVLRQ e[SeULPeQWV RQ SWeeOV LQ 

OLTXLd Oead aQd DeYeORSPeQW Rf SORZ SWUaLQ 
RaWe WeVWLQJ ULJ 

B. LeeQdeUV J. DXfeN AVVeVPeQW Rf WKe LVRWRSLc LQYeQWRU\ bXLOd-XS 
LQ ISOL WaUJeWV RSeUaWed ZLWK 100-MeV 
SURWRQV aQd WKe PLJUaWLRQ Rf WKe YROaWLOe 
VSecLeV LQ WKe ISOL V\VWeP 

G. AcKaU\a J. WaOOeQLXV IQYeVWLJaWLQJ WKe ASSOLcaWLRQ Rf SeOf-
AcWXaWed PaVVLYe SKXWdRZQ S\VWeP LQ a 
SPaOO Lead-CRROed ReacWRU 

F. DeKOLQ J. WaOOeQLXV IPSOePeQWaWLRQ Rf aQ AXWRQRPRXV 
ReacWLYLW\ CRQWURO (ARC) V\VWeP LQ a VPaOO 
Oead-cRROed faVW UeacWRU 

S. OKOVVRQ J. WaOOeQLXV IGSCC LQ ZeOd ZLWK KLJK cRQWeQW feUULWe 
J. PedeUVeQ H. AQJOaUW AQaO\VLV Rf WKe SXSeU-KLVWRU\ SRZeULQJ 

PeWKRd LQ MRQWe CaUOR QeXWURQ WUaQVSRUW 
VLPXOaWLRQV 

C. WaQJ W. Ma A PUeOLPLQaU\ DeVLJQ SWXd\ fRU a SPaOO 
PaVVLYe Lead-bLVPXWK CRROed FaVW ReacWRU 

L. EPLO J. WaOOeQLXV A QeZ PRdeO fRU PeOOeW COaddLQJ IQWeUacWLRQ 
ULVN aVVeVVPeQW 

Alumni 

FURP RXU VWaWLVWLcV, Ze caQ Vee WKaW abRXW 60% Rf aOO RXU aOXPQL JeW MRbV LQ 
QXcOeaU-SRZeU UeOaWed LQdXVWU\ LQ SZedeQ RU abURad. MRUeRYeU, aOPRVW 30% 
Rf RXU LQWeUQaWLRQaO VWXdeQWV fLQd MRbV LQ SZedeQ aQd WKe\ WKXV UeSUeVeQW a 
YeU\ VLJQLfLcaQW VRXUce Rf ePSOR\eeV fRU WKe SZedLVK LQdXVWU\. IQ facW, WKe 
QXPbeU Rf RXU LQWeUQaWLRQaO VWXdeQWV JeWWLQJ MRbV LQ SZedeQ e[ceedV WKaW Rf 
SZedLVK VWXdeQWV b\ a OaUJe PaUJLQ. 
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TNEEM booklet 

TKe fLUVW TNEEM bRRNOeW ZaV cRPSLOed fRU VWXdeQWV VWaUWLQJ LQ aXWXPQ Rf 2019. 
IW caQ be dRZQORaded fURP KeUe. TKe 2019 TNEEM bRRNOeW cRQWaLQV VWXdeQWV· 
feedbacNV fURP WKe aXWXPQ VePeVWeU 2018 aQd WKe VSULQJ VePeVWeU 2019. 
ASaUW Rf WKe fLeOdV PeQWLRQed LQ WKe SUeYLRXV VecWLRQV, WKe bRRNOeW cRQWaLQV a 
fLeOd ´CKaQJeV WR be LQWURdXced LQ WKe cRPLQJ WeUPµ ZKeUe WeacKeUV KaYe 
a VSace WR deVcULbe WKe SRVVLbOe cKaQJeV WKe\ LQWeQd WR LPSOePeQW LQ WKe 
cRXUVe (aV a UeVSRQVe WR WKe cROOecWed VWXdeQWV· feedbacN). 

SXJJeVWLRQV fRU LPSURYePeQW Rf WKe TNEEM bRRNOeW: 

x We Pa\ LQcOXde a QeZ fLeOd LQ WKe cRPLQJ 2020 TNEEM bRRNOeW WKaW 
ZRXOd LQcOXde WeacKeU·V cRPPeQWV RQ VWXdeQWV· feedbacN. TKLV cRXOd 
cOaULf\ VRPe SRVVLbOe PLVXQdeUVWaQdLQJV WKaW VRPe VWXdeQWV Pa\ KaYe 
ZKeQ JLYLQJ WKeLU feedbacN. 

x We Pa\ LQcOXde a VecWLRQ ZLWK LQVWUXcWLRQV WR VWXdeQWV ZKR LQWeQd WR 
caUU\ RXW a PaVWeU deJUee SURMecW aW RXU dLYLVLRQV. TKe LQVWUXcWLRQV 
ZRXOd UeOaWe WR WKe aYaLOabOe WRSLc RSWLRQV VXSeUYLVed aW RXU dLYLVLRQV 
aQd a OLVW Rf LQdXVWULaO SaUWQeUV RU LQVWLWXWLRQV WKaW RffeU UeOeYaQW deJUee 
SURMecWV. 

 

DRcWRUaO LeYeO EdXcaWLRQ 

A QXPbeU Rf cRXUVeV aUe JLYeQ aW WKe dRcWRUaO OeYeO aQd VRPe 25 PKD 
VWXdeQWV aUe eQUROOed LQ WKe fLeOdV Rf NXcOeaU EQJLQeeULQJ aQd NXcOeaU PRZeU 
SafeW\ 

 

IQfUaVWUXcWXUe 
NXcOeaU EQJLQeeULQJ KaV QRW Kad aQ\ LQfUaVWUXcWXUe fXQdLQJ fURP SKC LQ 2019. 
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ReVeaUcK PURMecWV 

MecKaQLcaO PRdeOOLQJ Rf LQWeUJUaQXOaU VWUeVV cRUURVLRQ cUacNLQJ 
LQ VeQVLWL]ed VWaLQOeVV VWeeO 316  

Objective  

TKe SURMecW RbMecWLYe LV WR deYeORS a PLcUR-PecKaQLcaO PRdeO fRU cUacN 
JURZWK dXe WR LQWeUJUaQXOaU VWUeVV cRUURVLRQ (IG-SCC). TKe PRdeO ZLOO cRPbLQe 
fUacWXUe PecKaQLcV ZLWK dLffXVLRQ, R[LdaWLRQ, deJUadaWLRQ aQd daPaJe Rf 
WKe PaWeULaO.  

Participants 

TKe ZRUN LV SeUfRUPed aW KTH SROLd MecKaQLcV. PURMecW OeadeUV aUe PURfeVVRU 
BR AOfUedVVRQ aQd AdMXQcW PURfeVVRU PnO EfVLQJ. MLcKaO SedOaN LV acWLYe LQ WKe 
SURMecW aV PKD VWXdeQW.  

Progress  

DXULQJ 2019 RQe PaQXVcULSW ZaV fLQaOL]ed, VXbPLWWed aQd SXbOLVKed LQ 
EQJLQeeULQJ FUacWXUe MecKaQLcV. TKe ZRUN cRXSOeV fUacWXUe PecKaQLcV, 
dLffXVLRQ aQd R[LdaWLRQ LQ accRUd ZLWK WKe VOLS-R[LdaWLRQ PRdeO. TKe UeVeaUcK 
fRU WZR fXUWKeU PaQXVcULSWV ZeUe SeUfRUPed ZKeUe WKe R[Lde Oa\eU bXLOd-XS 
ZaV adaSWLYeO\ PRdeOOed. TKeVe WZR ZRUNV cRPSULVe WKe UePaLQLQJ ZRUN fRU 
WKe PKD WKeVLV Rf MLcKaO SedOaN.  

Outlook 

TKe SURMecW ZLOO be fLQLVKed b\ eQd Rf ASULO 2020 ZLWK WKe dLVVeUWaWLRQ Rf MLcKaO 
SedOaN. TKe dLVVeUWaWLRQ LV SOaQQed fRU ASULO 21, 2020. DU TKLeUU\ CRXYaQW fURP 
EDF ZLOO be WKe facXOW\ RSSRQeQW. 

Relevant Publications 

M. SedOaN, B. AOfUedVVRQ aQd P. EfVLQJ, A cRXSOed dLffXVLRQ aQd cRKeVLYe ]RQe 
PRdeO fRU LQWeUJUaQXOaU VWUeVV cRUURVLRQ cUacNLQJ LQ 316O VWaLQOeVV VWeeO e[SRVed 
WR cROd ZRUN LQ SULPaU\ ZaWeU cRQdLWLRQV, Engineering Fracture Mechanics, 
vol. 217, aUW. QR 106543, 2019. 
M. SedOaN, B. AOfUedVVRQ aQd P. EfVLQJ, A cRKeVLYe eOePeQW ZLWK deJUadaWLRQ 
cRQWUROOed VKaSe Rf WKe WUacWLRQ VeSaUaWLRQ cXUYe fRU VLPXOaWLQJ VWUeVV 
cRUURVLRQ aQd LUUadLaWLRQ cUacNLQJ, Engineering Fracture Mechanics, vol. 193, 
SS. 172-196, 2018. 
M. SedOaN, B. AOfUedVVRQ aQd P. EfVLQJ, MRdeOOLQJ Rf IGSCC PecKaQLVP 
WKURXJK cRXSOLQJ Rf a SRWeQWLaO-baVed cRKeVLYe PRdeO aQd FLcN·V VecRQd 
OaZ, IQ: ICF14, Proceedings of the 14th International Conference of Fracture, 
RKRdeV, GUeece, JXQe 18-23, 2017. 
M. SedOaN, B. AOfUedVVRQ aQd P. EfVLQJ, MRdeOOLQJ Rf IG-SCC PecKaQLVP aW 
LWR cRQdLWLRQV WKURXJK cRXSOLQJ Rf a SRWeQWLaO-baVed cRKeVLYe PRdeO aQd 
FLcN·V VecRQd OaZ, IQ: ENVDEG 17, 17th International Conference on 
Environmental Degradation of Materials in Nuclear Power Systems - Water 
Reactors, OWWaZa, CaQada, AXJXVW 9-13, 2015. 
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BULWWOe fUacWXUe LQ aJed ORZ aOOR\ VWeeOV, PecKaQLcaO SURSeUWLeV 
aQd PRdeOOLQJ fURP a ORcaO SOaVWLcLW\ SeUVSecWLYe  

Objective  

TKe RbMecWLYe Rf WKe SURMecW LV WR deYeORS a PLcUR-PecKaQLcaO PRdeO 
UeSUeVeQWLQJ WKe beKaYLRXU Rf aJed ORZ aOOR\ VWeeO UeSUeVeQWaWLYe Rf WKRVe 
XVed LQ SUeVVXUe beaULQJ cRPSRQeQWV LQ LWRV. TKe VWXd\ LQcOXdeV cRQVWUaLQW 
effecWV aQd PLcUR PecKaQLcaO PRdeOOLQJ fURP a JUaLQ WR JUaLQ LQWeUacWLRQ 
SeUVSecWLYe. 

Participants 

TKe ZRUN LV SeUfRUPed aW KTH SROLd MecKaQLcV b\ MaJQXV BRnVeQ aV WKe 
acWLYe PK. D. VWXdeQW. PURMecW OeadeUV aUe AdMXQcW PURf. PnO EfVLQJ VXSSRUWed 
b\ PURf. JRQaV FaOeVNRJ aQd UeVeaUcKeU CaUO DaKObeUJ.  

Progress  

IQ 2019, WZR PaQXVcULSWV KaYe beeQ acceSWed aQd SXbOLVKed LQ WKe RSeQ 
OLWeUaWXUe. IQ addLWLRQ WR WKLV BRVneQ dLVcXVVed KLV LLceQWLaWe WKeVLV ZLWK 
CKULVWLaQ NLRUdVRQ aV WKe dLVcXVVLRQ OeadeU LQ 2019.  

Outlook 

TKe SURMecW ZLOO be fLQLVKed b\ PLd-SeSWePbeU 2020 ZLWK WKe dLVVeUWaWLRQ Rf 
MaJQXV BRnVeQ. TKe dLVVeUWaWLRQ LV SUeOLPLQaU\ SOaQQed fRU SeSWePbeU 18, 
2020, ZLWK PURfeVVRU JaTXeV BeVVRQ fURP EcROe de MLQeV LQ PaULV acWLQJ aV WKe 
facXOW\ RSSRQeQW. 

Relevant Publications 

M. BRnVeQ, P. EfVLQJ aQd U EKUQVWeQ, OQ fOX[ effecWV LQ a ORZ aOOR\ VWeeO fURP a 
SZedLVK UeacWRU SUeVVXUe YeVVeO, J. NXcO MaWeU., 2017, YRO 484, SS. 110-119. 
M. BRnVeQ M. SWec, P. EfVLQJ aQd J. FaOeVNRJ, A JeQeUaOL]ed SURbabLOLVWLc 
PRdeO fRU cOeaYaJe fUacWXUe ZLWK a OeQJWK VcaOe ² LQfOXeQce Rf VWUeVV VWaWe 
aQd aSSOLcaWLRQ WR VXUface cUacNed e[SeULPeQWV, EQJ FUacW MecK, 2019, YRO 
214, SS. 590-606. 
C. DaKObeUJ, M. BRnVeQ, EYROXWLRQ Rf a OeQJWK VcaOe LQ VWUaLQ JUadLeQW 
SOaVWLcLW\, I J Rf POaVWLcLW\, 2019, YRO 112, SS-22+-241. 
K. LLQdJUeQ, M. BRnVQe, K. SWLOOeU, P. EfVLQJ, M. TKXYaQdeU, COXVWeU fRUPaWLRQ LQ 
LQ-VeUYLce WKeUPaOO\ aJed SUeVVXUL]eU ZeOdV, J. NXcO MaWeU., 2018, YRO 504, 
SS.23-28. 
K. LLQdJUeQ, M. BRnVQe, K. SWLOOeU, P. EfVLQJ, M. TKXYaQdeU, EYROXWLRQ Rf 
SUecLSLWaWLRQ RQ UeacWRU SUeVVXUe YeVVeO VWeeO ZeOdV XQdeU QeaXWURQ 
LUUadLaWLRQ, J. NXcO MaWeU., 2017, YRO 488, SS.222-230. 
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SWXdLeV Rf LUUadLaWLRQ aVVLVWed VWUeVV cRUURVLRQ cUacNLQJ 

Objective  

TKe RbMecWLYe Rf WKe SURMecW LV WR LQYeVWLJaWe UadLaWLRQ aQd H2O2-LQdXced 
cRUURVLRQ Rf VWaLQOeVV VWeeO LQ RadLaWLRQ PK\VLcV aQd CKePLVWU\. 

Participants 

TKe ZRUN LV SeUfRUPed aW KTH NXcOeaU EQJLQeeULQJ b\ EOLQ TRLMeUaV WKe acWLYe 
PKD VWXdeQW. PURMecW OeadeU LV PURf. PlU OOVVRQ ZKR KaV cROOabRUaWLRQ RQ WKLV 
SURMecW ZLWK PURf. MaWV JRQVVRQ fURP KTH NXcOeaU CKePLVWU\.  

Progress  

DXULQJ 2019, EOLQ TRLMeU SXbOLVKed a PaQXVcULSW RQ UadLaWLRQ aQd H2O2-
LQdXced cRUURVLRQ Rf VWaLQOeVV VWeeO LQ RadLaWLRQ PK\VLcV aQd CKePLVWU\. 
E[SeULPeQWV aLPLQJ aW eOXcLdaWLQJ WKe deWaLOed PecKaQLVP Rf WKe UeacWLRQ 
beWZeeQ WKe aTXeRXV UadLRO\VLV SURdXcW H2O2 aQd PeWaO R[Lde VXUfaceV 
(XVLQJ ZUO2 aV a PRdeO) KaYe beeQ fLQaOL]ed dXULQJ 2019 aQd EOLQ TRLMeU ZLOO 
VXbPLW WKe PaQXVcULSW LQ VSULQJ 2020. 

EOLQ TRLMeU KaV VXbPLWWed a PaQXVcULSW RQ VROXWe ² SRLQW defecW LQWeUacWLRQV LQ 
fcc NL LQ cROOabRUaWLRQ ZLWK cROOeaJXeV fURP FUaQce (EDF, CEA aQd UQLY LLOOe) 
WR JRXUQaO Rf NXcOeaU MaWeULaOV. SKe KaV cRPSOeWed VWXd\ Rf WKe effecW Rf 
VROXWe dLffXVLRQ WR JUaLQ bRXQdaULeV aQd effecW RQ \LeOd VWUeQJWK LQ fcc NL. SKe 
KaV cRPSOeWed PRVW Rf WKe ZRUN fRU aQRWKeU VWXd\ RQ defecW d\QaPLcV LQ 
SaUaPaJQeWLc fcc NL. EOLQ KaV fLQLVKed aOO cRXUVeV fRU KeU PKD aQd KaV 
cRPSOeWed WKe OaVW Rf KeU WeacKLQJ acWLYLWLeV. EOLQ SaUWLcLSaWed LQ WKe EXURPaW-
2019 cRQfeUeQce LQ SWRcNKROP aQd SUeVeQWed KeU ZRUN WKeUe. 

Outlook 

TKe SOaQ fRU EOLQ TRLMeUaV LV WR defeQd KeU WKeVLV aW a SXbOLc dLVVeUWaWLRQ LQ eaUO\ 
faOO 2020. 

Relevant Publications 

E. TRLMeU, M. JRQVVRQ, H2O2 aQd Ǆ-UadLaWLRQ LQdXced cRUURVLRQ Rf 304L VWaLQOeVV 
VWeeO LQ aTXeRXV V\VWePV, Rad. PK\V. CKeP. 159 (2019) 159. 
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PXbOLcaWLRQV ZLWK FXOO RU PaUWLaO SKC FXQdLQJ 

LLceQWLaWe TKeVeV 

IJQaV MLcNXV, ReVSRQVe MaWUL[ ReORaded: fRU MRQWe CaUOR SLPXOaWLRQV LQ 
ReacWRU PK\VLcV. MaLQ VXSeUYLVRU JaQ DXfeN KaV VRPe VXSSRUW fURP SKC, 2019. 

MaJQXV BRnVeQ, MRdeOOLQJ fUaPeZRUN fRU aJeLQJ Rf ORZ aOORZ VWeeO, KTH, 2019 

PeeU ReYLeZ JRXUQaOV 

W. FaQ, H. LL, H. AQJOaUW, NXPeULcaO LQYeVWLJaWLRQ Rf VSaWLaO aQd WePSRUaO 
VWUXcWXUe Rf aQQXOaU fORZ ZLWK dLVWXUbaQce ZaYeV, IQW. J. Rf MXOWLSKaVe FORZ 
110 (2019) 256. 

H. AQJOaUW, PURJUeVV LQ XQdeUVWaQdLQJ aQd PRdeOOLQJ Rf aQQXOaU WZR-SKaVe 
fORZV ZLWK KeaW WUaQVfeU, NXcO. EQJ. DeVLJQ 345 (2019) 166. 

H. LLX, A. COaLVVe, S.C. MLddOebXUJK, P. OOVVRQ, CKRRVLQJ WKe cRUUecW VWURQJ 
cRUUeOaWLRQ cRUUecWLRQ fRU U3SL2: IQfOXeQce Rf PaJQeWLVP, J. NXcO. MaWeU. 527 
(2019) 151828. 

E. TRLMeU, M. JRQVVRQ, H2O2 aQd Ǆ-UadLaWLRQ LQdXced cRUURVLRQ Rf 304L VWaLQOeVV 
VWeeO LQ aTXeRXV V\VWePV, Rad. PK\V. CKeP. 159 (2019) 159. 

I. MLcNXV J. A. RRbeUWV, J. DXfeN, SWRcKaVWLc-deWeUPLQLVWLc UeVSRQVe PaWUL[ 
PeWKRd fRU UeacWRU WUaQVLeQWV, AQQ. NXc. EQeU. 140 (2020) 107103 

J. WaOOeQLXV, S. BRUWRW, A QeZ SaUadLJP fRU bUeedLQJ Rf QXcOeaU fXeO, AQQ. 
NXcO. EQeU. 133 (2019) 816. 

J. WaOOeQLXV, Ma[LPXP effLcLeQc\ QXcOeaU ZaVWe WUaQVPXWaWLRQ, AQQ. NXcO. 
EQeU. 125 (2019) 74. 

J. DXfeN, I. MLcNXV, OSWLPaO WLPe VWeS OeQJWK aQd VWaWLVWLcV LQ MRQWe CaUOR 
bXUQXS VLPXOaWLRQV, AQQ. NXcO. EQeU. 139 (2020) 107244. 

M. BeUJaJLR, W. FaQ, R. TKLeOe, H. AQJOaUW, LaUJe edd\ VLPXOaWLRQ Rf WKeUPaO 
PL[LQJ ZLWK cRQMXJaWe KeaW WUaQVfeU aW BWR RSeUaWLQJ cRQdLWLRQV, NXcO. EQJ. 
DeV. 356 (2020) 110361. 

M. SSLU]eZVNL, H. AQJOaUW, P. M. SWaQR, UQceUWaLQW\ aQd VeQVLWLYLW\ aQaO\VLV Rf a 
SKeQRPeQRORJLcaO dU\RXW PRdeO LPSOePeQWed LQ DARIA V\VWeP cRde, NXcO. 
EQJ. DeV. 355 (2019) 110281.  

H. LL, H. AQJOaUW, DU\RXW SUedLcWLRQ ZLWK CFD PRdeO Rf aQQXOaU WZR-SKaVe fORZ, 
NXcO. EQJ. DeV. 349 (2019) 20. 

H. AQJOaUW, PURJUeVV LQ XQdeUVWaQdLQJ aQd PRdeOOLQJ Rf aQQXOaU WZR-SKaVe 
fORZV ZLWK KeaW WUaQVfeU, NXcO. EQJ. DeV. 345 (2019) 166. 

M. SedOaN, B. AOfUedVVRQ, P. EfVLQJ, A cRXSOed dLffXVLRQ aQd cRKeVLYe ]RQe 
PRdeO fRU LQWeUJUaQXOaU VWUeVV cRUURVLRQ cUacNLQJ LQ 316O VWaLQOeVV VWeeO e[SRVed 
WR cROd ZRUN LQ SULPaU\ ZaWeU cRQdLWLRQV, EQJLQeeULQJ FUacWXUe MecKaQLcV 217 
(2019) 106543. 

M BRnVeQ M SWec, P EfVLQJ, J FaOeVNRJ, A JeQeUaOL]ed SURbabLOLVWLc PRdeO fRU 
cOeaYaJe fUacWXUe ZLWK a OeQJWK VcaOe ² LQfOXeQce Rf VWUeVV VWaWe aQd 
aSSOLcaWLRQ WR VXUface cUaNed e[SeULPeQWV, EQJ. FUacW. MecK. 214 (2019) 590. 
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C. DaKObeUJ, M. BRnVeQ, EYROXWLRQ Rf a OeQJWK VcaOe LQ VWUaLQ JUadLeQW 
SOaVWLcLW\, I J Rf POaVWLcLW\, 112 (2019) 22.  

CRQfeUeQceV 

S. GaOXVKLQ, D. GULVKcKeQNR, P. KXdLQRY, SXUURJaWe MRdeO DeYeORSPeQW fRU 
PUedLcWLRQ Rf VeVVeO FaLOXUe MRde aQd MeOW ReOeaVe CRQdLWLRQV LQ NRUdLc BWR 
baVed RQ MELCOR cRde, ICONE-27, 27WK IQWeUQaWLRQaO CRQfeUeQce RQ 
NXcOeaU EQJLQeeULQJ, TVXNXba 2019. 

S .GaOXVKLQ, D. GULVKcKeQNR, P. KXdLQRY, TKe EffecW Rf WKe UQceUWaLQW\ LQ 
PUedLcWLRQ Rf VeVVeO FaLOXUe MRde aQd MeOW ReOeaVe CRQdLWLRQV RQ RLVN Rf 
CRQWaLQPeQW FaLOXUe dXe WR E[-VeVVeO SWeaP E[SORVLRQ LQ NRUdLc BWR, ICONE-
27, 27WK IQWeUQaWLRQaO CRQfeUeQce RQ NXcOeaU EQJLQeeULQJ, TVXNXba 2019. 

E. TRLMeU ,L.MeVVLQa, J. VLdaO, C. DRPaLQ, C. BecTXaUW, P. OOVVRQ, PRLQW defecW 
IQWeUacWLRQV aQd NLQeWLcV LQ FCC QLcNeO, EUROMAT-2019, SWRcNKROP, SeS 1-5 
2019. 

J. WUybeO, M. ZePãa, M. MX]\N, D. NJX\eQ-MaQK, S. DXdaUeY, M. LaYUeQWLeY, 
L. MeVVLQa, P. OOVVRQ, C. DRPaLQ, PKaVe VWabLOLW\ aQd SRLQW defecW SURSeUWLeV 
Rf Fe-CU aQd Fe-CU-NL cRQceQWUaWed aOOR\V fURP fLUVW-SULQcLSOeV, EUROMAT-
2019, SWRcNKROP, SeS 1-5 2019. 
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PRdeOV Rf QXcOeaU aOOR\V, EUROMAT-2019, SWRcNKROP, SeS 1-5 2019. 

S. VeQNaWeVaQ, P. OOVVRQ, M. KUacN, R.N. HaSS\, AWRPLVWLc PRdeOOLQJ Rf WKe 
UROe Rf caUbRQ LQ UeacWRU SUeVVXUe YeVVeO VWeeO PLcUR-VWUXcWXUe eYROXWLRQ XQdeU 
LUUadLaWLRQ, EUROMAT-2019, SWRcNKROP, SeS 1-5 2019. 

D. RLbeLUR CRVWa, H. LLX, P. OOVVRQ, NWeUdLffXVLRQ e[SeULPeQWV SOXV deQVLW\ 
fXQcWLRQaO WKeRU\ caOcXOaWLRQV Rf XUaQLXP QLWULde-XUaQLXP dLR[Lde cRPSRVLWe 
fXeO, EUROMAT-2019, SWRcNKROP, SeS 1-5 2019. 

H. LLX, A. COaLVVe, S. MLddOebXUJK, P. OOVVRQ, A OLQeaU UeVSRQVe VXSSRUWed VWXd\ 
Rf WKe WKeUPRd\QaPLcV Rf U-SL cRPSRXQdV, EUROMAT-2019, SWRcNKROP, SeS 
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P. OOVVRQ, T. LXNLQRY, C.S. BecTXaUW, R. AOe[aQdeU, Z. KRWVLQa, M. A[LRWLV, G. 
ASRVWRORSRXORV, CRXSOed WKeRUeWLcaO aQd e[SeULPeQWaO deWeUPLQaWLRQ Rf 
UeVLdXaO UeVLVWLYLW\ aV a QRQ-deVWUXcWLYe PaWeULaOV cKaUacWeUL]aWLRQ WRRO, TKe 9WK 
IQWeUQaWLRQaO CRQfeUeQce RQ PK\VLcaO aQd NXPeULcaO SLPXOaWLRQ Rf MaWeULaOV 
PURceVVLQJ, MRVcRZ, RXVVLa 10-14 OcW 2019. 

P. OOVVRQ, D. KaUOVVRQ, Q. YaQJ, D. FUaQVpQ, C. DRPaLQ, C. BecTXaUW, PULPaU\ 
daPaJe LQ VWUXcWXUaO PaWeULaOV aW WKe TXaQWXP VcaOe, FLfWK IQWeUQaWLRQaO 
WRUNVKRS RQ SWUXcWXUaO MaWeULaO fRU IQQRYaWLYe NXcOeaU S\VWePV (SMINS-5), 
K\RWR, JaSaQ, 8-11 JXO\ 2019. 
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ReOeYaQW PXbOLcaWLRQV ZLWKRXW SKC FXQdLQJ 

DRcWRUaO TKeVeV 

C. MaLeU, D\QaPLcV Rf VSeQW QXcOeaU fXeO dLVVROXWLRQ. IPSacW Rf caWaO\VLV, 
PaWUL[ cRPSRVLWLRQ aQd WLPe eYROXWLRQ, KTH 2019. 

Z. HXaQJ, NXPeULcaO LQYeVWLJaWLRQV RQ debULV bed cRROabLOLW\ aQd PLWLJaWLRQ 
PeaVXUeV LQ NRUdLc bRLOLQJ ZaWeU UeacWRUV, KTH 2019 

PeeU ReYLeZ JRXUQaOV 

D. GULVKcKeQNR, A. PaSXNcKLeY, C. LLX, C. GeffUa\, P. KXdLQRY, TALL-3D RSeQ 
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Kead faLOXUe PRde aQd PeOW UeOeaVe cRQdLWLRQV LQ NRUdLc BWR XVLQJ MELCOR 
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IQWURdXcWLRQ  
WLWKLQ WKe deSaUWPeQW Rf PK\VLcV aQd AVWURQRP\, WKe dLYLVLRQ Rf ASSOLed 
NXcOeaU PK\VLcV WRJeWKeU ZLWK WKe dLYLVLRQ Rf PaWeULaOV WKeRU\ cRPSULVeV 
UeVeaUcK aQd edXcaWLRQ ZLWKLQ a bURad UaQJe Rf aSSOLcaWLRQV. APRQJ WKeVe 
aSSOLcaWLRQV, Vafe QXcOeaU SRZeU RSeUaWLRQ cRQVWLWXWeV aQ LPSRUWaQW SaUW Rf 
RXU effRUWV aQd cRPSULVeV WKe WKUee dXWLeV Rf a SZedLVK XQLYeUVLW\; edXcaWLRQ, 
UeVeaUcK aQd cRRSeUaWLRQ ZLWK WKe VRcLeW\ aW OaUJe. ObYLRXVO\, WKLV SaUW Rf RXU 
acWLYLWLeV LV Rf dLUecW UeOeYaQce fRU SKC aQd LQ WKLV aQQXaO UeSRUW Ze SUeVeQW 
aQ RYeUYLeZ Rf WKe PRVW LPSRUWaQW eYeQWV Rf WKe \eaU 2019. 

We Pa\ cRQcOXde WKaW RXU fLQdLQJ SUeVeQWed LQ WKe aQQXaO UeSRUW fRU 2018 
UeJaUdLQJ WKe UeQeZed SROLWLcaO LQWeUeVW fRU QXcOeaU SRZeU KaV beeQ YaOLd 
aOVR dXULQJ 2019. AV LQ 2018, Ze KaYe e[SeULeQced aQ LQcUeaVed LQWeUeVW fURP 
WKe SROLWLcaO VSKeUe aQd WKe VRcLeW\ aW OaUJe fRU WaNLQJ SaUW Rf RXU YLeZ RQ 
PaWWeUV OLNe WKe SZedLVK fXWXUe eOecWULcLW\ VXSSO\ LQ YLeZ Rf cOLPaWe cKaQJe 
aQd VecXULQJ RXU ZeOfaUe VRcLeW\. 

 

HLJKOLJKWV Rf 2019, UeOeYaQW WR acWLYLWLeV aQd aUeaV fXQded b\ SKC 

TKe SZedLVK FRXQdaWLRQ fRU SWUaWeJLc ReVeaUcK, SSF, LVVXed a caOO LQ AXJXVW 
UeJaUdLQJ, aPRQJ RWKeU fLeOdV, ´fXWXUe QXcOeaU SRZeUµ. A UeVeaUcK 
cRQVRUWLXP cRQVLVWed Rf UU, (PaLQ aSSOLcaQW) CKaOPeUV aQd WKe XQLYeUVLWLeV LQ 
GRWKeQbXUJ aQd SWRcNKROP aQd PURf. MaWV JRQVVRQ aW KTH, ZURWe aQ 
aSSOLcaWLRQ UeJaUdLQJ WKe GeQ IV V\VWeP. TKe SURSRVed SURMecW cRPSULVeV 
Uec\cOLQJ WecKQRORJ\, fXeO PaQXfacWXULQJ, UeacWRU PRQLWRULQJ, VafeJXaUdV, 
XQceUWaLQW\ SURSaJaWLRQ, UadLaWLRQ SURWecWLRQ aQd PaWeULaO UeVeaUcK. 
APRQJ RWKeU SaUWQeUV, WKe aSSOLcaWLRQ LV VXSSRUWed b\ VaWWeQfaOO, 
WeVWLQJKRXVe aQd SWXdVYLN NXcOeaU. IW LV faLU WR Va\ WKaW WKe effRUW ZLWK WKLV 
aSSOLcaWLRQ RccXSLed a VXbVWaQWLaO fUacWLRQ Rf WKe WRWaO ZRUNORad dXULQJ 
aXWXPQ 2019. 

TZR VXcceVVfXO aSSOLcaWLRQV WR VR ZeUe aSSURYed. TKe fLUVW RQe ZaV ZULWWeQ LQ 
cROOabRUaWLRQ ZLWK SCKÃCEN LQ BeOJLXP. TKe aSSOLcaWLRQ SURMecW UeJaUdV 
UeVeaUcK RQ QRYeO VafeJXaUdV aSSURacKeV aSSOLed WR WKe MYRRHA facLOLW\. 

TKe VecRQd VXcceVVfXO aSSOLcaWLRQ ZaV a VWaUWLQJ JUaQW fRU AOL AO-AdLOL. TKe 
UeVeaUcK SURMecW cRQceUQV fLVVLRQ UeVeaUcK UeOaWed WR GeQ-IV UeacWRU V\VWePV 
aQd LW ZLOO be cRQdXcWed LQ cROOabRUaWLRQ ZLWK WKe JRLQW ReVeaUcK CeQWUe Rf 
WKe EXURSeaQ CRPPLVVLRQ LQ GeeO, BeOJLXP. We ZLOO deYeORS aQd XVe a QRYeO 
deWecWRU VeWXS, VERDI (VEORcLW\ fRR DLUecW SaUWLcOe IdeQWLfLcaWLRQ), WR PeaVXUe 
fLVVLRQ \LeOdV. IQ SaUWLcXOaU, WKe PeaVXUePeQW WecKQLTXe aOORZV fRU e[WUacWLRQ 
Rf LQfRUPaWLRQ abRXW SURPSW QeXWURQ ePLVVLRQ. TKe aLP LV WR acKLeYe a beWWeU 
XQdeUVWaQdLQJ Rf WKe fLVVLRQ SURceVV aQd LPSURYed deVcULSWLRQ Rf WKe LVRWRSe 
YecWRU WKURXJKRXW WKe fXeO c\cOe. 

We LQLWLaWed a fRUPaO cROOabRUaWLRQ ZLWK WKe IdaKR NaWLRQaO LabRUaWRU\ fRU 
UeVeaUcK RQ QeZ PeWKRdRORJLeV RQ fXeO deYeORSPeQW. TRJeWKeU ZLWK INL aQd 
IdaKR SWaWe UQLYeUVLW\, Ze ZURWe aQ aSSOLcaWLRQ WR OffLce Rf NXcOeaU EQeUJ\ 
ZLWKLQ WKe CRQVROLdaWed IQQRYaWLYe NXcOeaU ReVeaUcK SURJUaPPe fRU 
deYeORSPeQW Rf RXU WRPRJUaSK\ WecKQLTXe. TKe aSSOLcaWLRQ VXcceVVfXOO\ 
SaVVed WKe fLUVW VcUXWLQ\ VWaJe. 
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DXULQJ 2019, Ze aOVR becaPe a PePbeU Rf WKe LQWeUQaWLRQaO Q_TOF 
cROOabRUaWLRQ aW CERN. TKe cROOabRUaWLRQ RSeUaWeV a QeXWURQ WLPe-Rf-fOLJKW 
facLOLW\ ZLWK eQeUJLeV UaQJLQJ fURP WKeUPaO WR VeYeUaO KXQdUed Rf MeV. We ZLOO 
be eVSecLaOO\ LQYROYed LQ fLVVLRQ e[SeULPeQWV, ZKLcK ZLOO Oead WR LPSURYed 
QXcOeaU daWa fRU cXUUeQW UeacWRU V\VWePV bXW aOVR fRU WKe YaULRXV fXWXUe QXcOeaU 
eQeUJ\ cRQceSWV. TKe PePbeUVKLS fee fRU UU LV cXUUeQWO\ cRYeUed b\ SSM. 

TKe SURSRVed EXURSeaQ JRLQW PURJUaPPe RQ RadLRacWLYe WaVWe 
MaQaJePeQW (EURAD, KWWSV://ZZZ.eMS-eXUad.eX) ZaV acceSWed b\ WKe 
EXURSeaQ CRPPLVVLRQ aQd VWaUWed LQ JXQe 2019. UU (PeWeU JaQVVRQ) OeadV a 
ZRUN SacNaJe "SSeQW FXeO CKaUacWeUL]aWLRQ aQd EYROXWLRQ XQWLO DLVSRVaOµ LQ 
WKe SURJUaPPe, fXQded b\ SKB AB, SeUfRUPed LQ a cROOabRUaWLRQ beWZeeQ 
PaQ\ EXURSeaQ SaUWQeU RUJaQLVaWLRQV. 

IQ WKe QXcOeaU daWa eYaOXaWLRQ ZRUN a cRPSOeWe cRde-V\VWeP ZaV UeOeaVed 
XQdeU aQ MIT RSeQ VRXUce OLceQce. TKe cRde V\VWeP aOORZV fRU UeJUeVVLRQ Rf 
WKe QXcOeaU PRdeO SaUaPeWeUV, KaQdOeV e[SeULPeQWaO LQcRQVLVWeQcLeV aQd 
WUeaWV PRdeO defecWV. 

AV LQ 2018, Ze ZeUe eQJaJed LQ WKe UefeUeQce JURXS LVVXed b\ SSM UeJaUdLQJ 
WKe JRYeUQPeQWaO UeTXeVW WR LQYeVWLJaWe WKe cRPSeWeQce VXSSO\ ZLWKLQ, 
aPRQJ RWKeUV, QXcOeaU WecKQRORJ\. 

TKe QeXWURQ facLOLW\ NESSA LV becRPLQJ cORVeU WR cRPPLVVLRQLQJ VLQce WKe 
SURcXUePeQW Rf WKe QeXWURQ JeQeUaWRU dXULQJ 2019. A OaUJe SaUW Rf 2019 ZaV 
dedLcaWed WR dLPeQVLRQLQJ WKe UadLaWLRQ VKLeOd aURXQd WKe JeQeUaWRU aQd 
WKe VXbVeTXeQW RUdeULQJ Rf bXLOdLQJ PaWeULaO fRU fLQaOLVLQJ WKe e[SeULPeQWaO 
aUea. NESSA LV VcKedXOed WR be LQ RSeUaWLRQ eaUO\ 2021 aQd LW LV RXU aPbLWLRQ 
WKaW LW VKaOO fXQcWLRQ aV a YaOXabOe WRRO fRU PaWeULaO UeVeaUcK, deWecWRU 
deYeORSPeQW, LUUadLaWLRQ e[SeULPeQWV aQd QXcOeaU edXcaWLRQ LQ SZedeQ. 

AQRWKeU LQfUaVWUXcWXUe WKaW KaV beeQ RQ KROd fRU VeYeUaO \eaUV bXW QRZ LV 
UefXUbLVKed fRU RSeUaWLRQ LV WKe BETTAN facLOLW\. BETTAN LV a KLJK-eQd 
e[SeULPeQWaO SOaWfRUP fRU WeVWLQJ Rf WRPRJUaSKLc aOJRULWKPV aQd PeaVXULQJ 
VWUaWeJLeV. IW KaV SUeYLRXVO\ beeQ WKe bacNbRQe fRU RXU deYeORSPeQW ZRUN Rf 
WRPRJUaSK\ aV a PeaQV fRU fXeO deYeORSPeQW aQd YaOLdaWLRQ Rf SURdXcWLRQ 
cRdeV. OXU QeZ cROOabRUaWLRQ ZLWK IdaKR NaWLRQaO LabRUaWRU\ KaV aJaLQ SXW 
WKe OLJKW RQ WKe QeceVVLW\ WR deYeORS effLcLeQW PeWKRdV fRU accXUaWe SRVW 
LUUadLaWLRQ e[aPLQaWLRQV aQd WKe WRPRJUaSK\ LV LQ WKLV cRQWe[W a feaVLbOe 
WecKQLTXe aV KaV beeQ dePRQVWUaWed aW WKe HaOdeQ VLWe ZKeUe RXU 
PeWKRdRORJ\ ZaV XVed. 
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UWLOLVaWLRQ Rf FXQdLQJ 
DXULQJ 2019 QR SURMecW fXQdLQJ ZaV UeceLYed fURP SKC. AV deVcULbe beORZ, 
WKe baVe fXQdLQJ ZaV XVed LQ VeYeUaO Za\V WR VXSSRUW UeVeaUcK, edXcaWLRQ 
aQd cRRSeUaWLRQ ZLWK WKe VXUURXQdLQJ VRcLeW\. 

 

ReVeaUcK PURMecWV 

OQ-JRLQJ SURMecWV ZLWK SUeYLRXV fXOO RU SaUWLaO SURMecW SKC fXQdLQJ aUe 
SUeVeQWed LQ WKe SURMecW VecWLRQ beORZ aV ZeOO aV RQ-JRLQJ SURMecW WKaW 
beQefLWV fURP WKe baVe fXQdLQJ. 

 

BaVe FXQdLQJ 

IQ addLWLRQ WR WKe UeJXOaU acWLYLWLeV, aQ LPSRUWaQW bXW YaULed bXVLQeVV LV 
cRQdXcWed LQ RXU dLYLVLRQ, ZKLcK RfWeQ KaV WKe QaWXUe Rf ad KRc aQd ZKLcK 
aOVR aVVXPeV WKaW VRPe fRUP Rf baVe fLQaQcLQJ LV aYaLOabOe. TKe OacN Rf VXcK 
baVLc fXQdLQJ fURP WKe VWaWe SRZeU KaV beeQ QRWLceabOe fRU a ORQJ WLPe, aQd 
SKC'V baVLc cRQWULbXWLRQV KaYe WKXV beeQ decLVLYe facWRUV fRU WKe 
deYeORSPeQW Rf RXU acWLYLWLeV. 

Cooperation with the surrounding society 

IQ RUdeU WR effecWLYeO\ PeeW WKe Qeed fRU QXcOeaU-UeOeYaQW LQfRUPaWLRQ WR WKe 
JeQeUaO SXbOLc, WKe PedLa aQd WKe SROLWLcaO VSKeUe, ePSOR\eeV KaYe beeQ 
aVVLJQed WR WKe SKC baVe fXQdLQJ WR YaU\LQJ deJUeeV RYeU WKe \eaUV. TKLV 
acWLYLW\ WaNeV SOace ZLWKLQ ZKaW LV caOOed cROOabRUaWLRQ ZLWK WKe VXUURXQdLQJ 
VRcLeW\. 

BecaXVe Rf WKe LPSRUWaQW UROe Rf QXcOeaU SRZeU LQ VRcLeW\ aQd WKe SROLWLcaO 
dLPeQVLRQ LQ ZKLcK LW RSeUaWeV, aQd WKaW LW LV RfWeQ TXeVWLRQed RQ LQcRUUecW 
JURXQdV, Ze KaYe cKRVeQ WR PaNe WKLV WaVN PRUe e[WeQVLYe WKaQ LV cRPPRQO\ 
fRXQd aW WKe cRXQWU\'V KLJKeU edXcaWLRQ LQVWLWXWLRQV. TKLV cKRLce KaV beeQ 
Pade SRVVLbOe b\ aOORZLQJ XV WR VXSSOePeQW WKe VWaWe SRZeU'V PRdeVW 
fXQdLQJ Rf WKLV WaVN ZLWK SaUWV Rf SKC'V cRQWULbXWLRQ. A bULef accRXQW RQ WKe 
effRUWV LV SUeVeQWed LQ ASSeQdLceV. 

FRU RXU SaUW, WKLV WaVN LV QRW MXVW abRXW baOaQcLQJ WKe LPaJe Rf QXcOeaU SRZeU 
WKURXJK RXU SXbOLc OecWXUeV, VcKRRO cOaVV YLVLWV, VePLQaUV fRU WKe cRXQWU\'V KLJK 
VcKRRO WeacKeUV aQd RWKeU WKLQJV WKaW RfWeQ aVVRcLaWed ZLWK WKLV acWLYLW\. We 
aOVR cUeaWe aQd PaLQWaLQ cRQWacWV WR a JUeaW e[WeQW ZLWK WKe SROLWLcaO VSKeUe 
aQd RWKeU SROLc\ PaNeUV, ZKeUe Ze SURYLde LQfRUPaWLRQ RQ WKe VWaWe Rf 
UeVeaUcK aQd RWKeU aVSecWV Rf QXcOeaU SRZeU XVe. ASSeaUaQce LQ UadLR aQd 
WeOeYLVLRQ LV aOVR SaUW Rf WKLV bXVLQeVV. FXUWKeUPRUe, a VXbVWaQWLaO effRUW Rf WKLV 
WKe ZRUN LV WR fROORZ cRPPeQWaU\ fLeOdV LQ WKe PaVV PedLa aQd VRcLaO PedLa 
aQd PaNLQJ cRUUecWLRQV aQd UePaUNV. WRUN RQ ZULWLQJ debaWe aUWLcOeV LQ WKe 
VXbMecW LV aOVR dRQe. 

T\SLcaOO\, abRXW 15 % Rf WKe SKC baVe fXQdLQJ ZaV aOORcaWed ZLWKLQ WKLV 
acWLYLW\ aQd ZaV dLVWULbXWed aPRQJ VeYeUaO ePSOR\eeV. 
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Education 

FRU a ORQJ SeULRd Rf WLPe, Ze KaYe beeQ RSeUaWLQJ LQ aQ eQYLURQPeQW ZLWK a 
decOLQLQJ VWXdeQW baVe aQd WKXV decOLQLQJ VWaWe fXQdLQJ fRU RXU WeacKeUV. 
SLQce LW LV eaV\ WR cORVe cRXUVeV ZLWK feZ SaUWLcLSaQWV, ZKLOe LW LV PXcK PRUe 
dLffLcXOW WR UeLQWURdXce dLVcRQWLQXed cRXUVeV, Ze KaYe decLded WR VeeN WR 
UeWaLQ aQd RffeU a ZLde UaQJe Rf QXcOeaU cRXUVeV fURP baVLc WR PaVWeU aQd 
dRcWRUaO OeYeOV. TKLV cKRLce LV SULPaULO\ cRQdLWLRQed b\ WKe facW WKaW Ze ZaQW 
WR be ZeOO SUeSaUed ZLWK bRWK cRXUVeV aQd WeacKeUV ZKeQeYeU WKe Qeed 
aULVeV, bXW aOVR WR be abOe WRda\ WR RffeU LQWeUeVWed VWXdeQWV edXcaWLRQ LQ WKe 
fLeOd, ZKLcK ZRXOd QRW KaYe beeQ SRVVLbOe ZLWKRXW SKC'V cRQWULbXWLRQ. 

TRJeWKeU ZLWK RWKeU e[WeUQaO JUaQWV, WKe SKC fXQdLQJ KaV eQabOed cRXUVe 
deYeORSPeQW aQd WKe VWaUW Rf cRXUVeV ZLWKLQ WKe MSc LQ EQeUJ\ S\VWePV (ES), 
TecKQLcaO PK\VLcV (F) aQd S\VWePV LQ TecKQRORJ\ aQd SRcLeW\ (STS). TKe JUaQW 
KaV aOVR Pade LW SRVVLbOe WR deYeORS aQd PaUNeW a VSecLaO QXcOeaU SacNaJe 
RQ WKe ES SURJUaP. T\SLcaOO\, 10 % Rf fXOO-VeUYLce VaOaU\ ZaV aOORcaWed WR WKeVe 
acWLYLWLeV. 

Research 

MRVW Rf RXU UeVeaUcK acWLYLWLeV aUe fXQded WKURXJK e[WeUQaO SURMecW VXSSRUW 
fURP WKe SZedLVK ReVeaUcK CRXQcLO, SKC, SSM, EU aQd SSF. HRZeYeU, 
e[SeULeQce KaV VKRZQ WKe LPSRUWaQce Rf adeTXaWe baVe fXQdLQJ WKaW caQ 
be XVed aV "Veed PRQe\" WR WeVW QeZ UeVeaUcK aQd edXcaWLRQ LdeaV aQd WR 
be abOe WR caUU\ RXW feaVLbLOLW\ VWXdLeV ZKLcK, Lf VXcceVVfXO, Pa\ fRUP WKe baVLV 
fRU aSSOLcaWLRQV Rf OaUJeU SURMecWV. TKXV, VXcK fXQdV KaYe WKe QaWXUe Rf YeQWXUe 
caSLWaO, ZKLcK LV Rf JUeaW YaOXe LQ RXU TXeVW WR UePaLQ aW WKe fRUefURQW Rf RXU 
UeVeaUcK aQd edXcaWLRQ. BeORZ fROORZ a feZ e[aPSOeV Rf acWLYLWLeV WKaW KaYe 
beQefLW fURP WKe SKC fXQdLQJ. AbRXW 60 % Rf WKe baVe fXQdLQJ ZaV aOORcaWed 
WR WKLV caWeJRU\. 

x TKe feaVLbLOLW\ Rf a KLJK-UeVROXWLRQ WRPRJUaSK\ V\VWeP fRU fXeO 
deYeORSPeQW Rf ATF KaV beeQ LQYeVWLJaWed. TKLV LV QRZ a SURMecW 
fXQded b\ SSF WKaW LQcOXdeV a dRcWRUaO VWXdeQW aQd KLV VXSeUYLVRU. 

x PaUWV Rf WKe SKC JUaQW KaYe beeQ XVed ZLWKLQ WKe TMC SURMecW, ZKeUe 
WKe cRQQecWLRQ beWZeeQ QXcOeaU daWa XQceUWaLQWLeV aQd 
XQceUWaLQWLeV LQ UeacWRU SaUaPeWeUV (bRWK VafeW\ SaUaPeWeUV aQd 
aJLQJ SaUaPeWeUV) LV LQYeVWLJaWed. TKLV SURMecW KaV OaWeU beeQ abOe WR 
fLQd VXSSRUW fURP, e.J., WKe EU. 

x TRJeWKeU ZLWK ScRWW HROcRPbe aW IFE, HaOdeQ, a feaVLbLOLW\ VWXd\ KaV 
beeQ caUULed RXW RQ WKe XVe Rf fLVVLRQ JaVeV LQ WKe QXcOeaU fXeO SOeQXP 
fRU faLOXUe LdeQWLfLcaWLRQ, L.e. LdeQWLfLcaWLRQ Rf OeaNLQJ URd LQ fXeO bXQdOeV 
XVLQJ WRPRJUaSKLc WecKQRORJ\. POaQV aUe aOVR cXUUeQWO\ XQdeUZa\ fRU 
WKe feaVLbLOLW\ VWXd\ Rf WKe XVe Rf caeVLXP QXcOLdeV fRU WKe VaPe 
SXUSRVe. TKe WecKQRORJ\ caQ SRWeQWLaOO\ be XVed WR VSeed XS WKe 
LdeQWLfLcaWLRQ aQd UeSOacePeQW Rf daPaJed fXeO URdV. 

Infrastructure 

AbRXW 15 % Rf WKe fXQdLQJ KaV beeQ aOORcaWed WR WKe deYeORSPeQW Rf WKe 
NESSA facLOLW\ (Vee beORZ). 
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EdXcaWLRQ 
TKe dLYLVLRQ Rf ASSOLed NXcOeaU PK\VLcV (TK) KaV a WUadLWLRQ Rf SURYLdLQJ KLJK-
TXaOLW\ edXcaWLRQ aQd WeacKLQJ LQ a YaULeW\ Rf edXcaWLRQaO SURJUaPPeV aQd 
eOecWabOe cRXUVeV. AddLWLRQaOO\, WKeUe LV a ORQJ-WeUP LQYROYePeQW LQ cRQWUacW 
edXcaWLRQ aV RXWOLQed beORZ. TKe RbMecWLYe LV WR SURYLde VWXdeQWV aQd cRXUVe 
SaUWLcLSaQWV ZLWK NQRZOedJe abRXW aQd XQdeUVWaQdLQJ Rf QXcOeaU eQeUJ\ 
V\VWePV WR WKe beQefLW Rf SZedLVK VRcLeW\ LQ JeQeUaO aQd WKe QXcOeaU LQdXVWU\ 
LQ SaUWLcXOaU. 

SWaff fURP WKe DLYLVLRQ Rf aSSOLed QXcOeaU SK\VLcV XSKROd SRVLWLRQV aV 
PaQaJeUV Rf WKUee edXcaWLRQ SURJUaPPeV. TKeVe aUe: 

x TKe MaVWeU PURJUaPPe LQ EQeUJ\ S\VWePV EQJLQeeULQJ 
(CLYLOLQJeQM|UVSURJUaPPeW I eQeUJLV\VWeP, ES) 

x TKe BacKeORU PURJUaPPe LQ PK\VLcV (KaQdLdaWSURJUaPPeW L f\VLN), 
x TKe BacKeORU PURJUaPPe LQ NXcOeaU EQJLQeeULQJ 

(H|JVNROeLQJeQM|UVSURJUaPPeW L NlUQNUafWWeNQLN, KKI). 

HeQULN SM|VWUaQd, MaWWKLaV WeLV]fORJ aQd MLcKaeO gVWeUOXQd, UeVSecWLYeO\, aUe 
cRRUdLQaWRUV fRU WKe SURJUaPPeV. CecLOLa GXVWaYVVRQ cRQWLQXeV WR VeUYe aV 
RQe Rf WZR dLUecWRUV Rf XQdeUJUadXaWe VWXdLeV ZLWKLQ WKe DeSaUWPeQW Rf 
PK\VLcV aQd aVWURQRP\. 

IQ addLWLRQ WR cRXUVeV ZLWKLQ WKe SURJUaPPeV PeQWLRQed abRYe, dLYLVLRQ VWaff 
SURYLdeV QXcOeaU eQeUJ\ UeOeYaQW cRXUVeV, L.e., QXcOeaU WecKQRORJ\, eQeUJ\ 
SK\VLcV aQd WecKQLcaO WKeUPRd\QaPLcV, ZLWKLQ WKe fUaPeZRUN Rf RWKeU 
USSVaOa UQLYeUVLW\ eQJLQeeULQJ SURJUaPPeV. TKe dLYLVLRQ LV aOVR PaQaJLQJ 
WKe UU cRPSeWeQce ceQWUe NANSS (NRUdLc AcadeP\ fRU NXcOeaU SafeW\ aQd 
SecXULW\), ZKLcK SUeVeQWO\ fXQcWLRQV aV a KXb aQd SRUWaO fRU RUJaQL]LQJ 
cRQWUacW edXcaWLRQ ZLWKLQ WKe fLeOd Rf QXcOeaU WecKQRORJ\.  

We aUe YeU\ KaSS\ WR UeSRUW WKaW WKe USSVaOa UQLRQ Rf EQJLQeeULQJ aQd 
ScLeQce SWXdeQWV aZaUded WKeLU DLVWLQJXLVKed TeacKLQJ AZaUd fRU 2019 WR 
RQe Rf RXU WeacKLQJ VWaff, AOL-AO AdLOL ZKR LV LQYROYed LQ RXU MaVWeU aQd 
BacKeORU SURJUaPPeV. 

 

BacKeORU LeYeO EdXcaWLRQ 

Bachelor Programme in Nuclear Technology (Högskoleingenjörsprogrammet I 
kärnkraftteknik) 

FROORZLQJ dLVcXVVLRQV ZLWK VWaNeKROdeUV cRQceUQLQJ WKe fXWXUe Qeed fRU 
QeZ/UeSOacePeQW VWaff ZLWKLQ, e.J., RSeUaWLRQV aQd PaLQWeQaQce 
H|JVNROeLQJeQM|UVSURJUaPPeW L NlUQNUafWVWeNQLN (KKI) ZaV UeVWaUWed LQ WKe 
aXWXPQ Rf 2019 afWeU a WZR-\eaU KLaWXV. TKe SURJUaPPe Kad a YeU\ 
VXcceVVfXO VWaUW LQ 2010, bXW LQ 2017 WKe KKI SURJUaPPe ZaV SXW RQ KROd 
becaXVe XQceUWaLQWLeV ZLWKLQ VRcLeW\ abRXW WKe fXWXUe Rf QXcOeaU SRZeU LQ 
SZedeQ caXVed VWXdeQW LQWeUeVW WR decUeaVe WR a OeYeO ZKeUe LW becaPe 
LPSRVVLbOe WR RSeUaWe WKe SURJUaP.  

FRU WKe aXWXPQ VePeVWeU 2019 WKeUe ZeUe 29 aSSOLcaQWV WR WKe SURJUaP, 12 
Rf WKRVe ZeUe fLUVW-KaQd aSSOLcaQWV, PRVW Rf ZKLcK fXOfLOOed WKe TXaOLfLcaWLRQ 
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UeTXLUePeQWV. AW WKe VWaUW Rf WKe aXWXPQ VePeVWeU 5 VWXdeQWV cKRRVe WR 
cRPPeQce WKeLU VWXdLeV. TKe UeaVRQV fRU WKe ORZ UaWLR beWZeeQ WKe QXPbeU 
Rf VWXdeQWV acWXaOO\ VWaUWLQJ WKe SURJUaPPe aQd WKe WRWaO QXPbeU Rf 
aSSOLcaQWV aQd VWXdeQWV adPLWWed WR WKe SURJUaPPe, LV QRW WRWaOO\ cOeaU. OQe 
Pa\ VSecXOaWe WKaW WKe YeU\ KLJK aYaLOabLOLW\ Rf MRb RSSRUWXQLWLeV WKaW e[LVW fRU 
¶K|JVNROeLQJeQM|UeU· LQ aOO bUaQcKeV Rf eQJLQeeULQJ, aOORZed aSSOLcaQWV WKaW 
aOUead\ Kad aQ eQJLQeeULQJ deJUee WR RbWaLQ SRVLWLRQV dXULQJ WKe VSULQJ aQd 
VXPPeU SUecedLQJ WKe VWaUW Rf WKe aXWXPQ VePeVWeU. TKe SOaQ LV WR cRQWLQXe 
WR SURYLde WKe SURJUaP, bXW WR deYeORS aQd e[SaQd WKe SRVVLbLOLWLeV fRU 
dLVWaQce OeaUQLQJ LQ RUdeU WR LQcUeaVe WKe SRVVLbLOLW\ fRU VWXdeQWV RXWVLde 
USSVaOa WR SaUWLcLSaWe. 

TKe bLJJeVW KXUdOe WR RYeUcRPe LV WKe Qeed WR cRQYe\ WKe PeVVaJe, aQd WR 
cRQYLQce SURVSecWLYe VWXdeQWV, WKaW WKeUe aUe JRRd SURVSecWV fRU a fXWXUe 
caUeeU ZLWKLQ WKe SZedLVK QXcOeaU eQeUJ\ VecWRU. TKLV PXVW be cOeaUO\ 
cRPPXQLcaWed QRW RQO\ b\ WKe XQLYeUVLW\, bXW aOVR WKe QXcOeaU LQdXVWU\ LWVeOf, 
WKURXJK PaUNeWLQJ aQd RWKeUZLVe LQ RUdeU WR PaNe WKe SURJUaPPe 
VXVWaLQabOe. 

EQd-Rf-aXWXPQ-VePeVWeU eYaOXaWLRQV Rf WKe SURJUaPPe b\ WKe VWXdeQWV aUe 
YeU\ SRVLWLYe. AcWLYLWLeV ZLWKLQ WKe SURJUaPPe, LQ addLWLRQ WR OecWXUeV aQd 
RWKeU WeacKLQJ, WKaW VWaQdV RXW aQd WKaW aUe YeU\ aSSUecLaWed b\ WKe 
VWXdeQWV aUe a UeacWRU Oab e[eUcLVe aW WKe JRVeSK SWeSKaQ IQVWLWXWe LQ 
SORYeQLa, VLPXOaWRU e[eUcLVeV aW KSU OVNaUVKaPQ, aQd ́ NPP SOaQW NQRZOedJeµ 
e[eUcLVeV aW BaUVeblcN. AOVR, LQ addLWLRQ WR WKe WeacKLQJ SURYLded b\ WKe UU 
WeacKeUV WKaW aUe LQYROYed LQ WKe SURJUaP, VeYeUaO KLJKO\ e[SeUW JXeVW 
OecWXUeUV fURP WKe NPP:V aQd aXWKRULW\ KaV cRQWULbXWed ZLWK WeacKLQJ, 
VRPeWKLQJ WKaW LV YeU\ aSSUecLaWed b\ WKe VWXdeQWV aQd VRUW Rf ¶LcLQJ RQ WKe 
caNe· VLQce WKe LQdXVWU\ SeUVSecWLYe LV a YeU\ LPSRUWaQW SaUW 

 

MaVWeU LeYeO EdXcaWLRQ 

Master Programme in Energy Systems Engineering  
(Civilingenjörsprogrammet i energisystem, ES) 

TKe NXcOeaU PRZeU TUacN: TKe MaVWeU Rf EQeUJ\ S\VWePV (ES) EQJLQeeULQJ 
SURJUaPPe RffeUV a QXcOeaU eQJLQeeULQJ WUacN ZKeUe VWXdeQWV aUe JLYeQ WKe 
RSSRUWXQLW\ WR deYeORS WKeLU VNLOOV aQd abLOLWLeV LQ a UeOeYaQW cRQWe[W. TKe 
SacNaJe fRcXVeV RQ SK\VLcV, PRdeOOLQJ, aQd VLPXOaWLRQ. TKe ES SURJUaPPe 
aOVR cRQWaLQV aQ LQWURdXcWLRQ WR QXcOeaU WecKQRORJ\ fRU aOO VWXdeQWV Rf WKe 
SURJUaP. 

TKe WUacN SUeSaUeV WKe VWXdeQWV WR SeUfRUP WKeLU PaVWeU WKeVLV LQ QXcOeaU 
eQJLQeeULQJ. SXcK PaVWeU WKeVeV aUe cRQdXcWed aQQXaOO\. SLQce FXNXVKLPa, 
WKe QXPbeU Rf aSSOLcaQWV fRU WKe WUacN KaV decOLQed. GLYeQ WKe QXPbeU Rf 
VWXdeQWV, WKe VXSSRUW fURP SKC LV cUXcLaO fRU RffeULQJ WKLV ZLde WUacN WR RXU 
VWXdeQWV. TKe SURJUaPPe MaQaJeU fRU WKe EQeUJ\ S\VWePV SURJUaPPe LV 
HeQULN SM|VWUaQd.  

CRXUVeV LQcOXded LQ WKe QXcOeaU eQJLQeeULQJ WUacN: 

x MRdeUQ PK\VLcV 5 cUedLWV, OeYeO = baVLc.  
PURYLdeV baVLc QXcOeaU SK\VLcV 
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x NXcOeaU PRZeU TecKQRORJ\ aQd S\VWePV, 10 ECTS cUedLWV, OeYeO = 

adYaQced. 
A cRXUVe WKaW JLYeV WKe VWXdeQWV a JRRd RYeUYLeZ Rf WKe QXcOeaU 
eQeUJ\ V\VWeP aQd WKe PeWKRdV XVed fURP WKe UeacWRU WR WKe fLQaO 
UeSRVLWRU\. 
 

x FXWXUe QXcOeaU eQeUJ\ V\VWePV - aQaO\VeV aQd VLPXOaWLRQV 5 cUedLWV, 
OeYeO = adYaQced. 
FRcXV RQ GeQ IV aQd UeacWRU PRdeOOLQJ aQd VLPXOaWLRQ XVLQJ MRQWe 
CaUOR cRdeV. 
 

x ASSOLed UeacWRU SK\VLcV 5 cUedLWV, OeYeO = adYaQced. 
TKe cRXUVe LV JLYeQ WRJeWKeU ZLWK VaWWeQfaOO FXeO. TKLV cRXUVe 
VSecLaOLVeV LQ LQdXVWU\-UeOeYaQW LVVXeV VXcK aV eQULcKPeQW RSWLPL]aWLRQ 
fURP aQ ecRQRPLc SeUVSecWLYe. 
 

x EPSLULcaO MRdeOOLQJ 10 cUedLWV, OeYeO = adYaQced. 
IQ WKLV cRXUVe, WKe VWXdeQWV JeW acTXaLQWed ZLWK UeacWRU VWabLOLW\ 
PaUJLQV, eWc., XVLQJ acWXaO PeaVXUePeQW daWa. 
 

x SafeW\ aQaO\VeV LQ WKe eQeUJ\ VecWRU 5 cUedLWV, OeYeO = adYaQced. 
IQ WKLV cRXUVe WKe VWXdeQWV OeaUQ KRZ WR SeUfRUP PURbabLOLVWLc aQd 
DeWeUPLQLVWLc SafeW\ AQaO\VLV. 

MRUe LQfRUPaWLRQ LV aYaLOabOe RQ: 
KWWSV://ZZZ.WeNQaW.XX.Ve/XWbLOdQLQJ/VWXdeQW/SURJUaP-RcK-
NXUVeU/eQeUJLV\VWeP/NXUVeU/NXUVSaNeW/ 

Master’s Programme in Engineering Physics  
(Civilingenjörsprogrammet i teknisk fysik, F) 

TKe MaVWeU·V PURJUaPPe LQ EQJLQeeULQJ PK\VLcV LQcOXdeV WZR cRXUVeV ZLWK 
UeOeYaQce fRU QXcOeaU WecKQRORJ\. TKe fLUVW RQe, EQeUJ\ PK\VLcV I (5 cUedLWV, 
OeYeO = baVLc), LV a JeQeUaO cRXUVe RQ dLffeUeQW eQeUJ\ VRXUceV, eVSecLaOO\ 
WKRVe Rf LPSRUWaQce fRU WKe NRUdLc eQeUJ\ VXSSO\. TKe VecRQd RQe, EQeUJ\ 
PK\VLcV II ZLWK NXcOeaU EQeUJ\ (10 cUedLWV, OeYeO = adYaQced), LV fRcXVed RQ 
UeacWRU SK\VLcV, cULWLcaOLW\, UeacWRU VafeW\ aQd UeacWRU d\QaPLcV, bXW LQcOXdeV 
cKaSWeUV RQ QXcOeaU fXVLRQ aQd eOecWULcLW\ dLVWULbXWLRQ. TKeVe cRXUVeV aUe aOVR 
RffeUed ZLWKLQ WKe MaVWeU·V PURJUaPPe LQ PK\VLcV. UQfRUWXQaWeO\, WKe\ VXffeU 
fURP WKe VaPe VKRUWaJe Rf VWXdeQWV aV WKe cRUUeVSRQdLQJ cRXUVeV ZLWKLQ WKe 
MaVWeU PURJUaPPe LQ EQeUJ\ S\VWePV EQJLQeeULQJ. 

Project and thesis work 

AbRXW 25 VWXdeQWV ZeUe WaNLQJ SURMecW cRXUVe RU dRLQJ WKeLU WKeVLV ZRUN ZLWK 
VXSeUYLVRUV fURP WKe dLYLVLRQ Rf aSSOLed QXcOeaU SK\VLcV, WKe PaMRULW\ Rf WKeP 
ZLWK UeOeYaQce fRU QXcOeaU eQJLQeeULQJ. APRQJ WKeVe ZeUe 4 PaVWeU WKeVeV 
ZLWKLQ WKe MaVWeU PURJUaPPe LQ EQeUJ\ S\VWePV EQJLQeeULQJ (30 cUedLWV, OeYeO 
= adYaQced), 5 PaVWeU WKeVeV ZLWKLQ WKe MaVWeU PURJUaPPe LQ EQJLQeeULQJ 
PK\VLcV (30 cUedLWV, OeYeO = adYaQced) aQd 1 PaVWeU WKeVLV ZLWKLQ WKe MaVWeU·V 
PURJUaPPe LQ PK\VLcV (30 cUedLWV, OeYeO = adYaQced). 
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DRcWRUaO LeYeO EdXcaWLRQ 

IQ 2019, fLYe PKD VWXdeQWV, ePSOR\ed LQ WKe DLYLVLRQ, ZeUe LQYROYed LQ WKeVLV 
SURMecWV LQ QXcOeaU WecKQRORJ\ UeOeYaQW fRU SKC. AQRWKeU 12 PKD VWXdeQWV LQ 
WKe DLYLVLRQ ZeUe LQYROYed LQ SURMecWV LQ acceOeUaWRU-baVed LRQ SK\VLcV aQd 
fXVLRQ UeVeaUcK. TKe VWXdeQWV aQd WKeLU SUeOLPLQaU\ WKeVLV WLWOeV aUe: 

x BeUQaUdR BecKLeULQL, ´IQYeVWLJaWLQJ fLVVLRQ fUaJPeQWV ZLWK WKe (2E, 2Q) 
VERDI VSecWURPeWeUµ. 
 

x ZKLKaR GaR, ´FLVVLRQ \LeOdV fRU Qe[W JeQeUaWLRQ QXcOeaU SRZeUµ. 
 
 

x LRUeQ]R SeQLV, ´GaPPa EPLVVLRQ TRPRJUaSK\ fRU PRVW-IUUadLaWLRQ 
E[aPLQaWLRQ Rf AccLdeQW TROeUaQW NXcOeaU FXeOµ. 
 

x VaLbKaY MLVKUa, ´NXcOeaU VafeJXaUdV dLUecWed WR WKe aSSOLcaWLRQ Rf 
PXOWLYaULaWe aQaO\VLV WecKQLTXeV WR e[LVWLQJ aQd fXWXUe QXcOeaU fXeO 
c\cOeVµ. 
 

x VLNUaP RaWKRUe, ´NXcOeaU fXeO dLaJQRVWLcV fRU GeQ-IVµ. 
 
 

SWaQd-aORQe cRXUVeZRUN 

Contract education 

USSVaOa UQLYeUVLW\ cRQWLQXeV WR SURYLde cRQWUacW edXcaWLRQ ZLWKLQ aQ 
aJUeePeQW ZLWK LQdXVWU\ SaUWQeUV. NANNS (ZZZ.QaQVV.XX.Ve) fXQcWLRQV aV WKe 
SRUWaO fRU adYeUWLVLQJ XScRPLQJ cRXUVeV WKaW aUe UeRccXUULQJ. AddLWLRQaOO\, 
Ze deYeORS QeZ cRXUVeV RU YaULaQWV Rf e[LVWLQJ RQeV fRU cXVWRPeUV RQ a 
dePaQd baVLV. 

TKe RbMecWLYe Rf WKe cRQWUacW edXcaWLRQ acWLYLWLeV, ZKLcK cRPPeQced LQ 
2003, LV WR SURYLde JRRd RSSRUWXQLWLeV fRU WKe cRQWLQXed edXcaWLRQ aQd 
cRPSeWeQce bXLOdLQJ Rf e[LVWLQJ aQd QeZO\ UecUXLWed SeUVRQQeO ZLWKLQ WKe 
QXcOeaU LQdXVWU\. TKe aJUeePeQWV SURYLde WKe SRZeU SOaQWV acceVV WR YaULRXV 
cRXUVeV SURYLded b\ USSVaOa UQLYeUVLW\ RQ a dePaQd baVLV ZKLOe eQVXULQJ 
USSVaOa UQLYeUVLW\ WKe SRVVLbLOLW\ Rf PaLQWaLQLQJ WeacKLQJ VWaff fRU WKe cRQWUacW 
edXcaWLRQ cRXUVeV. OXU WeacKeUV, acWLYe ZLWKLQ cRQWUacW edXcaWLRQ, aOVR 
SaUWLcLSaWe LQ UeVeaUcK ZLWKLQ WKe DLYLVLRQ Rf aSSOLed QXcOeaU SK\VLcV. 

DXULQJ 2019 UU KaV SURYLded 7 ZeeNV Rf cRXUVeV LQ UeacWRU SK\VLcV aQd 
UadLaWLRQ SURWecWLRQ bRWK LQ USSVaOa, aQd RQ-VLWe aW WKe QXcOeaU SRZeU SOaQWV. 
TKLV LV ORZeU WKaQ e[SecWed, WKe UeaVRQ beLQJ WKaW RQ RccaVLRQV cRXUVeV Kad 
WR be caQceOOed dXe WR WRR feZ aSSOLcaQWV RU ZLWKdUaZaOV. TKLV cRQceUQed 
WKe cRXUVeV TLOOlPSad UeaNWRUf\VLN 5 KS, KlUQNUafWVWeNQRORJL (H1), 12 KS aQd 
ANWLYLWeWVPlWQLQJ ZLWK Ge-deWeNWRUeU, 1Z, WKaW aUe QRUPaOO\ SURYLded RQ aQ 
aQQXaO baVLV. 

DXULQJ 2019 VLPXOaWRU LQVWUXcWRUV fURP aOO KSU-VLPXOaWRUV KaYe SaUWLcLSaWed LQ 
a ¶WeacK-WKe-WeacKeUV· UeacWRU-SK\VLcV cRXUVe ZLWK WKe RbMecWLYe Rf SURYLdLQJ 
WKe LQVWUXcWRUV ZLWK aQ LPSURYed XQdeUVWaQdLQJ Rf XQdeUO\LQJ SK\VLcaO 
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SURceVVeV aQd WR SURYLde WKeP ZLWK e[SOaQaWLRQ PRdeOV WKaW caQ be XVed 
dXULQJ VLPXOaWRU WUaLQLQJ Rf e[LVWLQJ aQd fXWXUe UeacWRU RSeUaWRUV. TKe UeYLVed 
cRXUVeV RQ UadLaWLRQ SURWecWLRQ F|UdMXSad VWUnOVN\ddVXWbLOdQLQJ (FS1), 6 KS 
aQd WKe UefUeVKeU cRXUVe F|UdMXSad VWUnOVN\ddVXWbLOdQLQJ (FS2), 1Z KaV 
SURYed SRSXOaU ZLWK a UeOaWLYeO\ KLJK QXPbeU Rf SaUWLcLSaQWV. 

DXULQJ 2020 Ze ZLOO LQWeQVLf\ RXU cRQWacWV ZLWK, e.J., WKe HR-deSaUWPeQWV Rf 
WKe NPP:V LQ RUdeU WR beWWeU cRPPXQLcaWe WKe aYaLOabLOLW\ Rf cRXUVeV aQd WR 
LdeQWLf\ fXWXUe QeedV aQd QeZ cRQceSWV fRU edXcaWLRQ aQd WUaLQLQJ Rf NPP 
VWaff. TKe cROOabRUaWLRQ ZLWK KSU AB cRQceUQLQJ WeacKLQJ PaWeULaOV aQd 
VLPXOaWRU WUaLQLQJ cRQWLQXeV LQ WKe VaPe Za\ aV befRUe. 

SKC Distance Learning (Strålningsvetenskap för nyfikna) 

IQ a cROOabRUaWLYe effRUW, VWaff fURP CKaOPeUV aQd UU aUe cROOabRUaWLQJ LQ WKe 
deYeORSPeQW Rf e-OeaUQLQJ cRXUVe PaWeULaOV ZLWKLQ a dLYeUVe UaQJe Rf 
UadLaWLRQ VcLeQce VXbMecWV. TKe RbMecWLYe LV WR LQVSLUe LQWeUeVW LQ UadLaWLRQ 
VcLeQce VXbMecWV aQd WR SURYLde, e.J., XSSeU VecRQdaU\ VcKRRO SXSLOV aQd 
WeacKeUV ZLWK NQRZOedJe, LQfRUPaWLRQ aQd VWXd\ PaWeULaOV WKaW Pa\ be XVed 
ZLWKLQ VcLeQce cRXUVeV aQd VWXdeQW·V SURMecWV. We KaYe aOVR QRWLced aQ 
LQWeUeVW fURP VRcLeW\ LQ JeQeUaO. RecRUded YLdeRV, e[eUcLVeV, eWceWeUa aUe 
Pade fUeeO\ aYaLOabOe LQ WKe SAINT Zeb VLWe, KWWSV://VaLQW.QX/Q\fLNeQ/. TKe 
cROOabRUaWLRQ KaV aOVR VeUYed WR VWUeQJWKeQ WKe bRQdV aQd cRQWacWV 
beWZeeQ CKaOPeUV aQd UU aQd addLWLRQaOO\, SURYLded JRRd RSSRUWXQLWLeV fRU 
VWaff NQRZOedJe deYeORSPeQW cRQceUQLQJ WecKQLTXeV aQd SUacWLceV fRU e-
OeaUQLQJ. 

 

IQfUaVWUXcWXUe 
 

NESSA 

PURMecW OeadeU: DU. AOe[aQdeU PURNRfLeY 

We KaYe cRQWLQXed WKe deYeORSPeQW Rf WKe NESSA facLOLW\ (NEXWURQ SRXUce 
LQ USSSAOa), SOaced aW WKe FREIA KaOO aW cQJVWU|P OabRUaWRU\. TKLV 14 MeV 
QeXWURQ VRXUce ZLOO be cXWWLQJ-edJe aQd aPRQJ WKe PRVW LQWeQVe LQ EXURSe. 

TKe LQfUaVWUXcWXUe LV LQWeQded fRU XVe LQ UeVeaUcK, edXcaWLRQ, aQd LUUadLaWLRQV 
fRU LQdXVWU\. TKe UeVeaUcK ZLOO cRPSULVe deWecWRU deYeORSPeQW, QXcOeaU daWa 
PeaVXUePeQWV, aV ZeOO aV deYeORSPeQW Rf QeXWURQ-WRPRJUaSK\ WecKQLTXeV. 
NESSA ZLOO be XVed LQ edXcaWLRQ aW bRWK JUadXaWe aQd SRVW-JUadXaWe OeYeOV, 
WKe OaWWeU LQ SaUWLcXOaU LQ WKe fUaPeZRUN Rf VXPPeU VcKRROV fRU eaUO\-VWaJe 
UeVeaUcKeUV fURP EXURSeaQ aQd RWKeU cRXQWULeV ZLWKLQ WKe EU SURMecW ARIEL 
(AYaLOabLOLW\ aQd UVe Rf NXcOeaU DaWa ReVeaUcK IQfUaVWUXcWXUeV fRU EdXcaWLRQ 
aQd LeaUQLQJ). 

A cRQWUacW fRU WKe deOLYeU\ Rf WKe JeQeUaWRU KaV beeQ VLQJed LQ Ma\ 2019. 
AfWeU a facWRU\ acceSWaQce WeVW LQ WKe U.S. (SOaQQed fRU AXJXVW 2020), aQd a 
VLWe acceSWaQce WeVW LQ USSVaOa (SOaQQed fRU NRYePbeU 2020), WKe 
RSeUaWLRQV aUe e[SecWed WR VWaUW LQ VSULQJ 2021. 
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DXULQJ 2019 e[WeQVLYe VLPXOaWLRQV Rf UadLaWLRQ WUaQVSRUW aW NESSA KaYe beeQ 
SeUfRUPed WR RSWLPL]e WKe deVLJQ Rf WKe facLOLW\ aQd WR eQVXUe cRPSOLaQce 
ZLWK UXOeV fURP WKe UeJXOaWRU. CRQVWUXcWLRQ Rf WKe facLOLW\ KaV SURJUeVVed aQd 
b\ WKe eQd Rf 2019 WKe LQVWaOOaWLRQ Rf WKe KeaY\ VKLeOdLQJ ZaV aOPRVW 
cRPSOeWed. IQ SaUaOOeO, Ze aUe ZRUNLQJ RQ WKe SafeW\ AQaO\VLV ReSRUW Rf NESSA 
fRU SSM. 

TKe ARIEL SURMecW, ZLWK 22 EXURSeaQ SaUWQeU XQLYeUVLWLeV aQd UeVeaUcK ceQWUeV, 
KaV RffLcLaOO\ VWaUWed LQ SeSWePbeU 2019. WRUN RQ aQRWKeU EU SURSRVaO, 
RADNEXT (RADLaWLRQ facLOLW\ NeWZRUN fRU WKe EXSORUaWLRQ Rf effecWV fRU LQdXVTU\ 
aQd UeVeaUcK) LQYROYLQJ NESSA ZaV aOVR VWaUWed LQ 2019. 

 

BETTAN 

TKe WRPRJUaSKLc WeVW SOaWfRUP BETTAN cRQVLVWV Rf URbRWLcV WKaW PRYe 
VLPXOaWed fXeO SLQV fURP a VWRUaJe RQWR a PaJQeWLc WXUQWabOe. TKe SLQV 
cRQWaLQ UadLRacWLYe PaWeULaO (LQ WRWaO abRXW 0.5 CL) aQd ePXOaWe W\SLcaO 
JeRPeWU\ aQd abVRUSWLRQ cRQdLWLRQV fRU acWXaO fXeO LQV. TKe cRPSXWeU cRQWURO 
caQ be SURJUaPPed WR SOace WKe SLQV RQ WKe WXUQWabOe LQ YaULRXV fXeO 
JeRPeWULeV. TKe cRQWURO aOVR PaQaJeV WKe PeaVXULQJ deYLce cRQVLVWLQJ Rf 
fRXU BGO deWecWRUV WKaW PRYeV acURVV WKe fXeO VeWXS. 

BETTAN KaV beeQ WKe KeaUW Rf VeYeUaO WRPRJUaSK\ SURMecWV dXULQJ WKe cRXUVe 
Rf WLPe bXW KaV QRW beeQ RSeUaWLYe VLQce PaQ\ \eaUV becaXVe Rf OacN Rf 
SURMecW fXQdLQJ. TKe LQWeUeVW Rf deYeORSLQJ QeZ, PRUe effLcLeQW PIE PeWKRdV 
KaV VSaUNed a UeQeZ LQWeUeVW fRU WKe WRPRJUaSK\ PeWKRdRORJ\ aQd BETTAN 
LV QRZ LQ a VWaWe Rf UefXUbLVKPeQW. SSecLfLcaOO\, WKe cRQWURO cRdeV ZLOO be 
UeYLeZed aV ZLOO WKe SRVLWLRQ LQdLcaWRUV LQ RUdeU WR fXOfLO VWULcWeU UadLaWLRQ 
UeJXOaWLRQV. 

IQ WKe VKRUW-WeUP SeUVSecWLYe, WKe BETTAN facLOLW\ LV SOaQQed WR be SaUW Rf RXU 
QeZ cROOabRUaWLRQ ZLWK INL. 
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ReVeaUcK PURMecWV 
 

NXcOeaU FXeO DLaJQRVWLcV 

ReVeaUcK OeadeU: DU. PeWeU AQdeUVVRQ 

TKLV SURMecW ZaV LQLWLaWed LQ 2015 ZLWK fXQdLQJ fURP SKC. IW UeJaUdV WKe VWXdLeV 
Rf WKe beKaYLRXU Rf QXcOeaU fXeO aQd PaWeULaO XSRQ LUUadLaWLRQ, aQd WKe 
deYeORSPeQW Rf LQVWUXPeQWaWLRQ fRU SRVW-LUUadLaWLRQ e[aPLQaWLRQ Rf QXcOeaU 
fXeOV aQd PaWeULaOV. IQ SaUWLcXOaU, WKe fRcXV LV RQ deYeORSPeQW Rf QRQ-
deVWUXcWLYe JaPPa-Ua\ VSecWURPeWU\ aQd WRPRJUaSK\.  

DXULQJ WKe SKC McBLL, TXaQWLWaWLYe WRPRJUaSKLc UecRQVWUXcWLRQ WecKQLTXeV 
ZeUe deYeORSed LQ cROOabRUaWLRQ ZLWK WKe HaOdeQ ReacWRU. SXbVeTXeQWO\, WKLV 
ZaV aSSOLed e.J. fRU WKe VWXdLeV Rf LOCA WUaQVLeQW WeVW URdV LQ RUdeU WR VWXd\ 
WKe UeORcaWed fXeO dLVWULbXWLRQ aQd WKe SacNLQJ fUacWLRQ Rf fXeO LQ WKe baOORRQ 
fRUPaWLRQ, fROORZLQJ WKe LQ-cRUe WUaQVLeQW VLPXOaWLRQ SeUfRUPed LQ WKe HaOdeQ 
UeacWRU.  

AfWeU McBLL ZaV WeUPLQaWed, WKe QXcOeaU fXeO SURMecW KaV fORXULVKed aV RWKeU 
fLQaQcLQJ VRXUceV KaYe beeQ fRXQd. IQ SaUWLcXOaU, LW cRQWLQXeV LQ WKe fRUP Rf 
WZR VSLQ-Rff SURMecW, 1) SSF SAFETY (ZRUN SacNaJe 4) ZLWK WKe aLP WR VXSSRUW 
WKe deYeORSPeQW Rf accLdeQW WROeUaQW fXeOV fRU LLJKW WaWeU ReacWRUV, aQd 2) 
VR FXeO DLaJQRVWLcV, ZLWK WKe aLP WR VXSSRUW QXcOeaU fXeO deYeORSPeQW fRU 
GeQ IV UeacWRUV.  

TKe RQJRLQJ acWLYLWLeV cRQceUQ WKe deYeORSPeQW Rf a QeZ GET LQVWUXPeQW, 
aLPed aW acKLeYLQJ KLJKeU VSaWLaO UeVROXWLRQ, LQ WKe RUdeU Rf 100 �P. TKLV ZLOO 
be acKLeYed b\ RSWLPL]LQJ WKe GET V\VWeP cRPSRQeQWV fRU WKe SXUSRVe Rf 
eQKaQcLQJ WKe cRXQW UaWe, ZKLcK LQ WXUQ aOORZV fRU acKLeYLQJ PRUe VaPSOed 
PeaVXUePeQW SRVLWLRQV LQ WKe VaPe LQWeUURJaWLRQ WLPe.  

AfWeU WKe cORVXUe LQ 2018 Rf WKe HaOdeQ UeacWRU, Ze KaYe VWaUWed a 
cROOabRUaWLRQ ZLWK INL, ZKeUe QRQ-deVWUXcWLYe PIE WecKQLTXeV aQd LQ SaUWLcXOaU 
GET deYeORSPeQW LV WKe fRcXV. A MRLQW aSSOLcaWLRQ ZaV VeQW WR CINR ZLWK WKe 
aLP Rf cUeaWLQJ a GET V\VWeP aW INL fRU WeVW fXeOV LUUadLaWed LQ TREAT aV ZeOO aV 
LQ RWKeU IdaKR WeVW UeacWRUV. 

Objective  

TKe RYeUaUcKLQJ RbMecWLYe LV WR LQcUeaVe WKe QRQ-deVWUXcWLYe UaWe daWa 
JeQeUaWLRQ UaWe LQ WeVW LUUadLaWLRQ Rf QXcOeaU fXeOV, LQ RUdeU WR aOORZ fRU a faVWeU 
LQQRYaWLRQ c\cOe LQ QXcOeaU fXeO deYeORSPeQW. 

Participants 

UU SaUWLcLSaQWV: PeWeU AQdeUVVRQ (PI), VLNUaP RaWKRUe (PKD VWXdeQW), LRUeQ]R 
SeQLV (PKD VWXdeQW), AQe HnNaQVVRQ (PURfeVVRU), PeWeU JaQVVRQ (ReVeaUcKeU), 
EULN AQdeUVVRQ SXQdeQ (ReVeaUcKeU)  

HaOdeQ SaUWLcLSaQWV: ScRWW HROcRPbe (FXeO aQd MaWeULaOV), TeUMe TYeUbeUJ 
(FXeOV aQd MaWeULaOV)  
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IdaKR SaUWLcLSaQWV: JaVRQ ScKXOWKeVV (INL), NLcKROaV BRXOWRQ (INL), DaQLeO 
LaBULeU (ISU) 

Progress  

DeYeORSPeQW Rf VeJPeQWed HLJK-PXULW\ GeUPaQLXP DeWecWRU fRU GET.  

EVWabOLVKLQJ a cROOabRUaWLRQ ZLWK INL WR aOORZ fRU cRQWLQXed acWLYLW\ afWeU 
HaOdeQ cORVXUe. 

Outlook 

TULaO aQd dePRQVWUaWLRQ Rf VeJPeQWed deWecWRU cRQceSW fRU GET Rf QXcOeaU 
fXeO.  

DeYeORSPeQW Rf faVW SUedLcWLYe PeWKRdV fRU feaVLbLOLW\ Rf TXaQWLWaWLYe 
deWeUPLQaWLRQ Rf QXcOLde, fRU XVe LQ RSWLPL]aWLRQ Rf GET deYLce aQd fRU 
TXaOLfLcaWLRQ Rf GET WecKQLTXe fRU RSeUaWLRQaO XVaJe (WR befRUeKaQd NQRZ 
ZKeWKeU Lf a VSecLfLc QXcOLde caQ be aVVeVVed RU QRW). 

Relevant Publications 

P. AQdeUVVRQ, eW aO., SLPXOaWLRQ Rf WKe UeVSRQVe Rf a VeJPeQWed KLJK-SXULW\ 
JeUPaQLXP deWecWRU fRU JaPPa ePLVVLRQ WRPRJUaSK\ Rf QXcOeaU fXeO, AN 
ASSO. ScL. 2 (2020) 271. 

P. AQdeUVVRQ, S. HROcRPbe, T. TYeUbeUJ, IQVSecWLRQ Rf LOCA TeVW RRd IFA-
650.16 UVLQJ GaPPa EPLVVLRQ TRPRJUaSK\, EHPG, SaQdefMRUd , 19-24 Ma\ 
2019. 

 

MeaVXUePeQWV Rf fLVVLRQ cURVV-VecWLRQV aW WKe Q_TOF facLOLW\ 

ReVeaUcK OeadeU: DU. DLeJR TaUUtR 

Participants 

DLeJR TaUUtR (PI, UeVeaUcKeU), SWeSKaQ PRPS (PURfeVVRU) 

Objective and progress 

TKe Q_TOF (NeXWURQ TLPe-Of-FOLJKW) facLOLW\, ORcaWed aW CERN (SZLW]eUOaQd) LV 
aQ e[SeULPeQWaO QeXWURQ facLOLW\ WKaW becaPe RSeUaWLRQaO LQ 2001. IW RffeUV a 
YeU\ KLJK LQVWaQWaQeRXV QeXWURQ fOX[ cRYeULQJ a ZLde QeXWURQ eQeUJ\ UaQJe, 
WKaW VSaQV fURP WKeUPaO XS WR GeV QeXWURQV. 

TKLV facLOLW\ ZaV bXLOW ZLWK WKe LQWeQWLRQ Rf addUeVVLQJ dLffeUeQW QeedV Rf QeZ 
aQd accXUaWe QXcOeaU daWa WR dULYe WKe fXWXUe QXcOeaU WecKQRORJLeV, 
deYRWed WR, fRU e[aPSOe, LQcUeaVe WKe bXUQ-XS effLcLeQc\ Rf WKe QXcOeaU fXeOV, 
aQd WR UedXce WKe aPRXQW Rf UadLRWR[Lc QXcOeaU ZaVWe. TKe XQSUecedeQWed 
eQeUJ\ UaQJe cRYeUed b\ WKLV facLOLW\ PaNeV LW caSabOe Rf SURYLdLQJ ZLWK 
QXcOeaU daWa fRU a YaULeW\ Rf QXcOeaU eQeUJ\ WecKQRORJLeV, UaQJLQJ fURP 
WKeUPaO UeacWRUV WR AcceOeUaWRU-DULYeQ S\VWePV (ADS). 
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TKe Q_TOF facLOLW\ LQcOXdeV WZR e[SeULPeQWaO aUeaV SOaced aW, aSSUR[LPaWeO\, 
20 aQd 200 PeWeUV fURP WKe QeXWURQ SURdXcWLRQ WaUJeW, SURYLdLQJ ZLWK 
dLffeUeQW QeXWURQ beaP LQWeQVLWLeV WKaW PaNe SRVVLbOe WR VWXd\ VKRUW-OLYed 
QXcOeL, aQd ZLWK WLPe-Rf-fOLJKW UeVROXWLRQV JRRd eQRXJK WR VWXd\ LQdLYLdXaO 
fLVVLRQ aQd caSWXUe UeVRQaQceV. A QeZ LUUadLaWLRQ VWaWLRQ, YeU\ cORVe WR WKe 
QeXWURQ SURdXcWLRQ WaUJeW, LV beLQJ bXLOW, aQd LW ZLOO PaNe acceVVLbOe a 
QeXWURQ fOX[ 100 WLPeV PRUe LQWeQVe. TKLV QeZ facLOLW\ ZLOO PaNe SRVVLbOe WR 
VWXd\ WKe UadLaWLRQ effecWV LQ dLffeUeQW PaWeULaOV aQd eOecWURQLc cRPSRQeQWV. 

TKe VcLeQWLfLc ZRUN aW Q_TOF LV SeUfRUPed b\ a cROOabRUaWLRQ cRQVLVWLQJ Rf 
abRXW 150 UeVeaUcKeUV fURP 40 LQVWLWXWeV. TKe USSVaOa JURXS KaV MXVW MRLQed 
WKe cROOabRUaWLRQ LQ 2019, ZKaW ZLOO VLJQLfLcaQWO\ LPSURYe RXU caSabLOLWLeV Rf 
dRLQJ fURQW-OLQe UeVeaUcK LQ QXcOeaU UeacWLRQ VWXdLeV, XVLQJ a ZRUOd OeadLQJ 
facLOLW\. 

TKe USSVaOa JURXS SOaQV WR XVe WKe Q_TOF facLOLW\ WR SeUfRUP e[SeULPeQWaO 
VWXdLeV Rf fLVVLRQ UeacWLRQV, WaNLQJ adYaQWaJe Rf a dedLcaWed e[SeULPeQWaO 
VeWXS baVed RQ SRVLWLRQ-VeQVLWLYe PaUaOOeO POaWe AYaOaQcKe CRXQWeUV (PPACV). 
TKLV VeWXS KaV beeQ XVed LQ WKe SaVW WR SURYLde ZLWK fLVVLRQ cURVV-VecWLRQV aQd 
aQJXOaU dLVWULbXWLRQV Rf dLffeUeQW acWLQLdeV aQd VXbacWLQLdeV. DU. DLeJR TaUUtR 
KaV a ZLde e[SeULeQce LQ WKe XVe Rf WKLV VeWXS aV ZeOO aV LQ WKe daWa aQaO\VLV 
aQd LQWeUSUeWaWLRQ, acTXLUed dXULQJ KLV PK.D. (defeQded LQ 2012) aQd 
cRPSOePeQWed LQ WKe fROORZLQJ \eaUV aW USSVaOa b\ fUeTXeQW VcLeQWLfLc 
LQWeUcKaQJeV ZLWK WKe Q_TOF cROOabRUaWLRQ. A UeceQW UeVXOW Rf VXcK a 
cRQWLQXed LQWeUcKaQJe LV WKe UeceQW SXbOLcaWLRQ: CRORQQa eW aO., ´TKe fLVVLRQ 
e[SeULPeQWaO SURJUaPPe aW WKe CERN Q_TOF facLOLW\: VWaWXV aQd 
SeUVSecWLYeVµ EXU. PK\V. J. A 56, 48 (2020). 

TKe aQQXaO PePbeUVKLS feeV fRU USSVaOa UQLYeUVLW\ WR WKe Q_TOF 
cROOabRUaWLRQ aUe cXUUeQWO\ cRYeUed b\ SSM (SWUnOVlNeUKeWVP\QdLJKeWeQ). 

Outlook 

We fRUeVee WKaW WKLV UeceQWO\ VWaUWed SURMecW ZLOO RSeQ fRU QeZ SRVVLbLOLWLeV WR 
e[SaQd WKe UeVeaUcK WRSLcV Rf RXU JURXS, aQd WKaW LW ZLOO cRQWULbXWe WR WKe 
cRPSeWeQce bXLOdLQJ LQ WKe fLeOd Rf QXcOeaU SK\VLcV aQd QXcOeaU WecKQRORJ\ 
UeVeaUcK. FXUWKeUPRUe, LW ZLOO VWUeQJWK WKe SRVLWLRQ Rf SZedeQ aV a PaLQ acWRU 
LQ RXWVWaQdLQJ PeaVXUePeQWV Rf QXcOeaU daWa UeTXLUed fRU WKe deYeORSPeQW 
Rf fXWXUe QXcOeaU WecKQRORJLeV. 

OXU PaLQ UeVeaUcK LQWeUeVW LV LQ fLVVLRQ VWXdLeV aQd WKe SURJUaPPe KaV beeQ 
RXWOLQed LQ a UeceQW SXbOLcaWLRQ. 

Relevant Publications 

CRORQQa eW aO., ´TKe fLVVLRQ e[SeULPeQWaO SURJUaPPe aW WKe CERN Q_TOF 
facLOLW\: VWaWXV aQd SeUVSecWLYeVµ EXU. PK\V. J. A 56, 48 (2020). 
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MeaVXUePeQWV Rf QeXWURQ-LQdXced UeacWLRQV aW GANIL-NFS 

ReVeaUcK OeadeU: PURf. SWeSKaQ PRPS 

Objective  

UU LV SaUW Rf WKe NFS cROOabRUaWLRQ WKaW ZLOO XVe WKe NeXWURQV FRU ScLeQce (NFS) 
facLOLW\ aW GANIL, CaeQ, FUaQce, WR SURYLde KLJK-accXUaWe QXcOeaU daWa fRU 
dLffeUeQW UeacWLRQV LQdXced b\ QeXWURQV. TZR NLQdV Rf QeXWURQ beaPV ZLOO be 
aYaLOabOe aW NFS; TXaVL-PRQReQeUJeWLc beaPV, aQd VR-caOOed ZKLWe QeXWURQ 
beaPV ZLWK a cRQWLQXRXV eQeUJ\ VSecWUXP. TKe aYaLOabOe QeXWURQ eQeUJ\ 
UaQJe VWUeWcKeV fURP beORZ 1 MeV XS WR 40 MeV ZLWK a KLJK WLPe-aYeUaJed 
fOX[.  

We aUe SULPaULO\ LQWeUeVWed LQ OLJKW-LRQ SURdXcWLRQ aQd fLVVLRQ VWXdLeV. TKe aLP 
LV WR LPSURYe QXcOeaU PRdeOOLQJ aQd KeQce WKe eYaOXaWed QXcOeaU daWa 
OLbUaULeV XVed LQ aSSOLcaWLRQV. 

Participants 

SWeSKaQ PRPS (PI, PURfeVVRU), AOe[aQdeU V. PURNRfLeY (UeVeaUcKeU), DLeJR 
TaUUtR (UeVeaUcKeU), EULN AQdeUVVRQ SXQdpQ (UeVeaUcKeU), LeR LeKWLOl (MaVWeU 
VWXdeQW). 

Progress  

TKe NFS facLOLW\ KaV UeceLYed aXWKRUL]aWLRQ WR VWaUW RSeUaWLRQV aQd RQ Dec 5, 
1019, a fLUVW QeXWURQ beaP ZaV deOLYeUed. AfWeU fLQaOO\, ZLWK PaQ\ \eaUV Rf 
deOa\, UeacKLQJ WKLV PaMRU PLOeVWRQe, cRPPLVVLRQLQJ ZRUN KaV VWaUWed.  

DXULQJ 2019, Ze cRQWLQXed deYeORSLQJ e[SeULPeQWaO eTXLSPeQW fRU NFS. TKe 
MedOe\ cKaPbeU KaV beeQ WKRURXJKO\ UeQRYaWed aQd ZaV VKLSSed fURP 
cQJVWU|P WR GANIL LQ DecePbeU. TKe cKaPbeU LV QRZ beLQJ LQVWaOOed LQ WKe 
e[SeULPeQWaO KaOO. 

OXU UeVeaUcK SURMecWV aW NFS aUe LQWeJUaWed LQ, aQd SaUWO\ fXQded b\, VeYeUaO 
EU SURMecWV; SANDA (SXSSO\LQJ AccXUaWe NXcOeaU DaWa fRU eQeUJ\ aQd QRQ-
eQeUJ\ ASSOLcaWLRQV), ARIEL (AcceOeUaWRU aQd ReVeaUcK UeacWRU 
IQfUaVWUXcWXUeV fRU EdXcaWLRQ aQd LeaUQLQJ), EXURfXVLRQ, aQd LQ WKe fXWXUe 
RADNEXT (RADLaWLRQ facLOLW\ NeWZRUN fRU WKe EXSORUaWLRQ Rf effecWV fRU LQdXVTU\ 
aQd UeVeaUcK). SANDA aQd ARIEL VWaUWed LQ 2019. 

A PaVWeU VWXdeQW, LeR LeKWLOl, KaV beeQ ZRUNLQJ ZLWKLQ WKLV SURMecW aQd dXULQJ 
2019 cRPSOeWed KLV WKeVLV ´IPSOePeQWaWLRQ aQd cKaUacWeUL]aWLRQ Rf SLOLcRQ 
deWecWRUV fRU VWXdLeV RQ QeXWURQ-LQdXced QXcOeaU UeacWLRQVµ. 

Outlook 

UU ZLOO XVe WKe MedOe\ cKaPbeU beaP cKaUacWeULVaWLRQ dXULQJ WKe 
cRPPLVVLRQLQJ SKaVe Rf WKe dLffeUeQW NFS QeXWURQ beaPV. We aOVR SOaQ WR 
XVe MedOe\ fRU OLJKW-LRQ SURdXcWLRQ aQd fLVVLRQ VWXdLeV. DXULQJ 2019, Ze KaYe 
VWaUWed deYeORSLQJ XOWUa-WKLQ VLOLcRQ deWecWRUV LQ WKe fUaPeZRUN Rf a cRQWUacW 
ZLWK MLcURQ SePLcRQdXcWRU LWd. MaQXfacWXULQJ. FLUVW deWecWRUV ZLOO be 
deOLYeUed aQd WeVWed dXULQJ 2020. 
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FLUVW e[SeULPeQWaO UXQV RQ OLJKW-LRQ SURdXcWLRQV PeaVXUePeQWV aUe e[SecWed 
WR WaNe SOace dXULQJ 2021. FLVVLRQ e[SeULPeQWV aUe SOaQQed aV a VecRQd VWeS. 

Relevant Publications 

L. LeKWLOl, ´IPSOePeQWaWLRQ aQd cKaUacWeUL]aWLRQ Rf SLOLcRQ deWecWRUV fRU 
VWXdLeV RQ QeXWURQ-LQdXced QXcOeaU UeacWLRQVµ, MaVWeU WKeVLV, USSVaOa 
UQLYeUVLWeW 2019. 

 

FLVVLRQ \LeOdV fRU Qe[W JeQeUaWLRQ QXcOeaU SRZeU 

Objective  

TKe SURMecW ZaV LQLWLaWed LQ 2011 aV a cROOabRUaWLRQ beWZeeQ USSVaOa 
UQLYeUVLW\ (UU) aQd WKe UQLYeUVLW\ Rf J\YlVN\Ol (JYU), FLQOaQd. TKe SXUSRVe Rf 
WKe SURMecW LV WR SURYLde KLJK TXaOLW\ daWa RQ IQdeSeQdeQW FLVVLRQ YLeOdV (IFY), 
defLQed aV WKe UeOaWLYe aPRXQWV Rf VSecLfLc QXcOLdeV SURdXced LQ fLVVLRQ. WLWK 
GeQeUaWLRQ IV QXcOeaU SRZeU WKe cKaQJe LQ cRPSRVLWLRQ Rf WKe fXeO, LQ 
cRPbLQaWLRQ ZLWK a dLffeUeQW QeXWURQ VSecWUXP, ZLOO aOWeU WKe \LeOdV Rf fLVVLRQ 
SURdXcWV, ZKLcK LQ WXUQ ZLOO affecW WKe LQYeQWRU\ Rf WKe fXeO dXULQJ bXUQ-XS. TKLV 
ZLOO affecW WKe UeacWRU cULWLcaOLW\, WKURXJK beWa deOa\ed QeXWURQV aQd UeacWRU 
SRLVRQV, aV ZeOO aV WKe deca\ KeaW aQd WKe bXUQ-XS PRQLWRULQJ. AccXUaWe 
NQRZOedJe Rf WKe fXeO LQYeQWRU\ LV aOVR LPSRUWaQW fRU Vafe KaQdOLQJ, 
UeSURceVVLQJ aQd fLQaO VWRUaJe Rf WKe ZaVWe.  

AQ LQWeUPedLaWe JRaO Rf WKe SURMecW LV WR deYeORS a SURWRQ-WR-QeXWURQ 
cRQYeUWeU fRU WKe IRQ-GXLde IVRWRSe-SeSaUaWLRQ-OQOLQe (IGISOL) VeWXS aW WKe 
JYU SK\VLcV OabRUaWRU\ (JYFL). SXcK a WaUJeW ZRXOd facLOLWaWe PeaVXUePeQWV 
Rf QeXWURQ LQdXced IFY. IQ SaUaOOeO RWKeU UeacWLRQ PecKaQLVPV, VXcK aV SURWRQ 
LQdXced fLVVLRQ, aUe VWXdLed. TKeVe daWa SURYLde YaOXabOe LQfRUPaWLRQ RQ 
fLVVLRQ d\QaPLcV WKaW caQ JXLde WKe deYeORSPeQW Rf PRUe UefLQed fLVVLRQ 
PRdeOV. 

Participants 

AQdUeaV SROdeUV (PI, AVV. PURf., UU), ZKLKaR GaR (PKD VWXdeQW, UU), MaWWLaV 
LaQW] (ReVeaUcKeU, UU), SWeSKaQ PRPS (PURfeVVRU, UU), AOL AO-AdLOL (ReVeaUcKeU, 
UU), MLcKaeO gVWeUOXQd (AVV. PURf., UU), HeLNNL PeQWWLOl (ReVeaUcKeU, JYU), TKe 
IGISOL JURXS (JYU) 

Progress  

SR faU, a SURWRQ WR QeXWURQ cRQYeUWeU KaV beeQ deYeORSed aQd 
cRPPLVVLRQed aQd VeYeUaO caPSaLJQV ZLWK SURWRQ LQdXced fLVVLRQ Rf 238U 
KaYe beeQ cRQdXcWed, UeVXOWLQJ LQ WZR dRcWRUaO WKeVLV, VeYeQ RULJLQaO aUWLcOeV 
aQd 18 cRQfeUeQce cRQWULbXWLRQV. SLQce SeSWePbeU 2018 PKD-VWXdeQW, ZKLKaR 
GaR, LV ZRUNLQJ LQ WKe SURMecW aQd KLV fLUVW fRcXV KaV beeQ WR e[SeULPeQWaOO\ 
YaOLdaWe VLPXOaWLRQV Rf WKe QeXWURQ SURdXcWLRQ WaUJeW aQd WKe LRQ-JXLde fRU 
QeXWURQ LQdXced fLVVLRQ, ZLWK WKe aLP Rf LPSURYLQJ WKe \LeOdV Rf fLVVLRQ SURdXcWV 
LQ QeXWURQ LQdXced e[SeULPeQWV. TKLV ZRUN KaV UeVXOWed LQ a cRQfeUeQce 
cRQWULbXWLRQ aW WKe ND2019 cRQfeUeQce LQ BeLMLQJ aQd a SXbOLcaWLRQ Rf WKe 
UeVXOWV aUe beLQJ SUeSaUed. 
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IQ AXJXVW 2019 a RQe ZeeN beaP WLPe UeVXOWed LQ WKe PeaVXUePeQW Rf 19 
LVRPeULc \LeOd UaWLRV (IYR) fURP 238U(S,f). TR aQaO\Ve WKeVe daWa ZKLKaR GaR LV 
deYeORSLQJ a QeZ aQaO\VLV URXWLQe, baVed RQ PacKLQe OeaUQLQJ aOJRULWKPV. 

Outlook 

A UeTXeVW fRU beaP WLPe fRU 2020 KaV beeQ VXbPLWWed WR WKe JYFL SURJUaP 
adYLVRU\ cRPPLWWee. TKe aLP Rf WKLV caPSaLJQ LV WR PeaVXUe IYR LQ aOSKa-
LQdXced fLVVLRQ Rf 232TK WR cRPSaUe ZLWK SUeYLRXV UeVXOWV RQ 238U(S,f). 
FXUWKeUPRUe, PRdeO caOcXOaWLRQV VXJJeVW WKaW WKe dRPLQaWLQJ fLVVLRQLQJ 
V\VWeP LQ WKLV UeacWLRQ ZLOO be 234U, a QXcOeXV Rf LQWeUeVW fRU WKe XUaQLXP-
WKRULXP c\cOe. TR WeVW WKeVe LdeaV, aQd WR VWXd\ KRZ WKe UeacWLRQ PecKaQLVP 
PLJKW LQfOXeQce WKe SaWK WR fLVVLRQ, dLVcXVVLRQV ZLWK WKe UeVeaUcK JURXS aW 
TRIGATRAP LQ MaLQ] aUe KeOd WR PaNe cRPSOePeQWaU\ PeaVXUePeQWV Rf 
WKeVe \LeOdV LQ WKeUPaO QeXWURQ LQdXced fLVVLRQ Rf 233U. 

Relevant Publications 

V. RaNRSRXORV, eW aO., ´IVRPeULc fLVVLRQ \LeOd UaWLRV fRU Rdd-PaVV Cd aQd IQ 
LVRWRSeV XVLQJ WKe SKaVe-LPaJLQJ LRQ-c\cORWURQ-UeVRQaQce WecKQLTXeµ, 
PK\VLcaO ReYLeZ C 99:1 (2019). 

A. MaWWeUa, eW aO., PURdXcWLRQ Rf SQ aQd Sb LVRWRSeV LQ KLJK-eQeUJ\ QeXWURQ-
LQdXced fLVVLRQ Rf QaWU, TKe EXURSeaQ PK\VLcaO JRXUQaO A 54:3 (2018). 

CRUUeOaWed daWa fRU eQKaQced fLVVLRQ PRdeOOLQJ 

Objective  

TKe SURMecW ZaV LQLWLaWed LQ 2013 aV a cROOabRUaWLRQ beWZeeQ USSVaOa 
UQLYeUVLW\ (UU) aQd WKe JRLQW ReVeaUcK CeQWUe LQ GeeO BeOJLXP. TKe SXUSRVe 
Rf WKe SURMecW LV WR SURYLde KLJK TXaOLW\ daWa RQ fLVVLRQ QeXWURQ aQd fUaJPeQW 
\LeOdV. CRUUeOaWLRQ PeaVXUePeQW aUe SaUWLcXOaUO\ Qeeded WR eQKaQce WKe 
XQdeUVWaQdLQJ aQd PRdeOOLQJ Rf QXcOeaU fLVVLRQ.  

AQ LQWeUPedLaWe JRaO Rf WKe SURMecW LV WR deYeORS WKe VERDI (2E-2Y) fLVVLRQ 
fUaJPeQW VSecWURPeWeU WR SURYLde KLJK SUecLVLRQ \LeOdV. TR dR VR Ze aUe 
SOaQQLQJ dedLcaWed cKaUacWeULVaWLRQ e[SeULPeQWV aW WKe ILL UeacWRU facLOLW\ LQ 
FUaQce.  

AQRWKeU JRaO LV WR PeaVXUe WKe aYeUaJe QeXWURQ ePLVVLRQ aW KLJK e[cLWaWLRQ 
eQeUJLeV aQd aV a fXQcWLRQ Rf fUaJPeQW PaVV XVLQJ OLTXLd VcLQWLOOaWRUV.  

Participants 

AOL AO-AdLOL (PI, UeVeaUcKeU, UU), DLeJR TaUUtR (UeVeaUcKeU, UU), SWeSKaQ PRPS 
(PURfeVVRU, UU), AQdUeaV SROdeUV (AVVRc. SURfeVVRU, UU), TKe JRC 
cROOabRUaWLRQ  

Progress  

SR faU, Ze KaYe deYeORSed VERDI ZLWK aQ LQVWaOOaWLRQ Rf a VecRQd MCP (fRU a 
WLPe Rf fOLJKW PeaVXUePeQW). TKLV ZaV LQ WKe fUaPeZRUN Rf WKe PK.D. WKeVLV Rf 
KaM JaQVVRQ. We KaYe aOVR Pade a QXbaU PeaVXUePeQW RQ WKe WKeUPaO fLVVLRQ 
Rf U-235 aQd RQ Cf-252(Vf). 
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We KaYe UeceQWO\ UeceLYed a VWaUWLQJ JUaQW fURP VR WR UecUXLW a PKD VWXdeQW 
WR WKe SURMecW. We KaYe aOVR UeceLYed EXURSeaQ VXSSRUW fRU VcLeQWLfLc WUaYeOV 
WR BeOJLXP.  

Outlook 

IQ WKe QeaU fXWXUe Ze ZLOO SeUfRUP a QeZ PeaVXUePeQW, RQ WKe faVW QeXWURQ 
LQdXced fLVVLRQ RQ U-235, XVLQJ WKe VaPe VeWXS aV WKe RQe fURP WKe fLUVW 
e[SeULPeQW.  

Relevant Publications 

JaQVVRQ, K., AO-AdLOL, A., AQdeUVVRQ SXQdpQ, E., G||N, A., SWeSKaQ, O. eW aO. 
(2018). TKe LPSacW Rf QeXWURQ ePLVVLRQ RQ cRUUeOaWed fLVVLRQ daWa fURP WKe 
2E-2Y PeWKRd. EXURSeaQ PK\VLcaO JRXUQaO A, 54. 

 

ICEWATER 

Objective  

TKe aLP Rf WKe ICEWATER (IUUadLaWLRQ CRUURVLRQ E[SeULPeQW LQ WaWeU) SURMecW 
LV WR deVLJQ aQd bXLOd eTXLSPeQW fRU acceOeUaWed WeVWLQJ Rf LUUadLaWLRQ 
aVVLVWed VWUeVV cRUURVLRQ cUacNLQJ (IASCC) LQ PeWaOV, SULPaULO\ LQ aXVWeQLWLc 
VWaLQOeVV VWeeOV. TKe WeVWV aUe SeUfRUPed XQdeU aSSUR[LPaWe OLJKW-ZaWeU 
UeacWRU cRQdLWLRQV, L.e. VLPXOWaQeRXV LUUadLaWLRQ aQd WeQVLOe ORadLQJ LQ KLJK 
WePSeUaWXUe KLJK SUeVVXUe ZaWeU ZLWK R[LdL]LQJ aJeQWV. UVLQJ SURWRQV LQVWead 
Rf QeXWURQV ZLOO aOORZ fRU faVWeU, VafeU aQd cKeaSeU e[SeULPeQWV ZKLOe 
LQWURdXcLQJ YaULRXV eQJLQeeULQJ cKaOOeQJeV dXe WR KLJK eQeUJ\ aQd VKRUW 
VWRSSLQJ UaQJe Rf WKe SaUWLcOeV. 

Participants 

ReVeaUcK OeadeU: MaWWLaV KOLQWeQbeUJ, DLYLVLRQ Rf MaWeULaOV TKeRU\, 
DeSaUWPeQW Rf PK\VLcV aQd AVWURQRP\, USSVaOa UQLYeUVLW\ 

PK.D. VWXdeQW: EUNL MeWVaQXUN, DLYLVLRQ Rf MaWeULaOV TKeRU\, DeSaUWPeQW Rf 
PK\VLcV aQd AVWURQRP\, USSVaOa UQLYeUVLW\ 

Progress  

IQ 2019 WKe deVLJQ ZaV fLQaOL]ed, VRXUcLQJ WKe VWaQdaUd cRPSRQeQWV aQd 
PacKLQLQJ Rf WKe cXVWRP cRPSRQeQWV ZaV VWaUWed. TKe deVLJQ KaV a 
SUeOLPLQaU\ VROXWLRQ WR PRVW Rf WKe cKaOOeQJeV LdeQWLfLed aQd WeVWed dXULQJ 
SUeYLRXV \eaUV ZKLOe beLQJ bRWK VLPSOe aQd e[WeQdabOe. TKe PaLQ feaWXUeV 
aUe fROORZLQJ: 

x TKe SRVVLbLOLW\ Rf SeUfRUPLQJ YLVXaO LQVSecWLRQ dXULQJ LQLWLaO ORZ 
WePSeUaWXUe e[SeULPeQWV b\ UeSOacLQJ WKe VWeeO cRYeU ZLWK a 
WUaQVSaUeQW SOaVWLc RQe. TKaW KeOSV ZLWK LdeQWLf\LQJ SRVVLbOe bRLOLQJ, 
eQVXULQJ WKaW WKe PecKaQLVP PRYeV aV deVLJQed XQdeU SUeVVXUe, 
cRQfLUPLQJ WKe cRUUecW ZaWeU OeYeO eWc. 

x RePRWeO\ cRQWUROOLQJ WKe dLVWaQce beWZeeQ WKe VaPSOe aQd WKe 
VWaLQOeVV-VWeeO ZLQdRZ WKURXJK ZKLcK SURWRQV eQWeU WKe ceOO. TKLV LV 
cUXcLaO VLQce Lf WKe JaS LV WRR VPaOO WKe aPRXQW Rf ZaWeU Qe[W WR WKe 
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VaPSOe cRXOd becRPe QRQ-e[LVWeQW dXe WR SRVVLbOe ORcaO bRLOLQJ. OQ 
WKe RWKeU KaQd, Lf WKe JaS LV WRR OaUJe, QR SURWRQV ZLOO UeacK WKe 
VaPSOe. TKe e[SecWed dLVWaQce VKRXOd be beWZeeQ 100 aQd 200 
PLcURPeWUeV. 
 
 
 

x PUeVVXUL]aWLRQ Rf WKe ceOO dReV QRW SXW aQ\ LQLWLaO ORad RQ WKe WKLQ 
VaPSOe. SLQce LW LV YeU\ KaUd WR PeaVXUe WKe VWUeVV aQd VWUaLQ LQ WKe 
VaPSOe fURP LQVLde WKe ceOO, WKe PecKaQLVP LV deVLJQed LQ a Za\ WKaW 
aOORZV fRU deWecWLQJ WKe VWaUWLQJ Rf WKe ORadLQJ. IQLWLaOO\ bRWK cOaPSV 
WKaW KROd WKe VaPSOe caQ PRYe, L.e. PRYePeQW Rf WKe SXOO URdV dReV 
QRW SXW aQ\ VWUeVV RQ WKe VaPSOe. AfWeU ZaLWLQJ fRU WKe V\VWeP WR 
eTXLOLbUaWe LQ WeUPV Rf WKe SUeVVXUe aQd WePSeUaWXUe, WKe SXOO URdV aUe 
SXOOed XQWLO WKe WRS cOaPS KLWV WKe bRd\ Rf WKe deYLce ZKLcK LV 
deWecWed WKURXJK LPSedaQce PeaVXUePeQW beWZeeQ WKe bRd\ aQd 
WKe cOaPS. TKaW SXWV WKe V\VWeP LQ a JRRd NQRZQ VWaUWLQJ SRLQW fRU WKe 
WeQVLOe WeVWLQJ. 

x TKe WePSeUaWXUe LQ WKe VaPSOe caQ be eVWLPaWed b\ SeUfRUPLQJ aQ 
LPSedaQce PeaVXUePeQW. WaWeU LQOeW aQd RXWOeW aUe SOaced ULJKW 
Qe[W WR WKe VaPSOe LQ RUdeU WR Pa[LPL]e WKe cRROLQJ WR cRXQWeUacW WKe 
SRVVLbOe ORcaO RYeUKeaWLQJ. 

x TKe PLQLPXP JXaUaQWeed bXON WePSeUaWXUe LV 260 �C, OLPLWed b\ PTFE 
cRPSRQeQWV ZKeUeaV WKe WePSeUaWXUe Qe[W WR WKe VaPSOe LV SURbabO\ 
cRQVLdeUabO\ KLJKeU, deSeQdLQJ RQ WKe SURWRQ cXUUeQW, aQd QeedV WR 
be eVWLPaWed WKURXJK e[SeULPeQWV. 

 

 

Outlook 

TKe deYLce ZLOO be bXLOW LQ 2020. 
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NXcOeaU daWa eYaOXaWLRQ aQd XQceUWaLQW\ TXaQWLfLcaWLRQ 

TKLV SURMecW ZaV VWaUWed ZLWK fXQdLQJ fURP SKC WKURXJK WKe McBLO SURMecW. IQ 
WKLV SURMecW, Ze cRQQecW PacURVcRSLc fXeO aQd aJLQJ SaUaPeWeUV WR WKe 
fXQdaPeQWaO QXcOeaU SK\VLcV SURceVVeV b\ XVLQJ WKe ZRUOd-OeadLQJ QXcOeaU 
PRdeO cRde TALYS.  

We aUe LPSURYLQJ WKe TENDL aQd JEFF OLbUaU\ ZLWK a fRcXV RQ LVRWRSeV ZLWK 
KLJK UeOeYaQce WR addUeVV PaWeULaO LVVXeV cRXSOed bRWK WR fXeO aQd aJLQJ 
SeUfRUPaQce, VXcK aV fOX[ aW WKe UeacWRU YeVVeO, JaV SURdXcWLRQ, aQd LQSXW 
SaUaPeWeUV WR DPA caOcXOaWLRQV. TKe JRaO LV WR TXaQWLf\ WKeVe SaUaPeWeUV 
LQcOXdLQJ WKeLU XQceUWaLQWLeV.  OQe Rf WKe PRVW LPSRUWaQW SaUWV Rf WKLV ZRUN LV 
WR caOLbUaWe WKe PRdeO LQSXW SaUaPeWeUV aQd WKeLU XQceUWaLQWLeV b\ XVLQJ 
dLffeUeQWLaO aQd LQWeJUaO e[SeULPeQWaO daWa.  DXULQJ WKe SURMecW, Ze KaYe 
fRXQd WKaW b\ XVLQJ GaXVVLaQ PURceVVeV (GP) PaQ\ Rf WKe LVVXeV cRXSOed ZLWK 
QXcOeaU daWa caOLbUaWLRQ, caQ be addUeVVed.  

Objective  

TKe RYeUaUcKLQJ JRaO LV WR LPSURYe UeacWRU UeOeYaQW QXcOeaU daWa OLbUaULeV. 
TKe fRcXV fRU 2019 ZaV WR SURYLde aQ eYaOXaWLRQ cRde V\VWeP WKaW aOORZed 
fRU UeJUeVVLRQ Rf WKe QXcOeaU PRdeO SaUaPeWeUV, KaQdOe e[SeULPeQWaO 
LQcRQVLVWeQcLeV aQd WUeaW PRdeO defecWV fRU Fe56, LQcOXdLQJ LQWeJUaWLRQ ZLWK 
WKe TaO\V baVed (T6) cRde V\VWeP. 

Participants 

UU SaUWLcLSaQWV:  HeQULN SM|VWUaQd (PI), GeRUJ ScKQabeO (SRVWdRc - 2019063), 
JRacKLP HaQVVRQ (SRVWdRc 20190824-), EULN AQdeUVVRQ SXQdpQ (ReVeaUcKeU). 

Progress  

ScLeQWLfLc deWaLOV aUe aOUead\ SURYLded LQ WKe 2018 \eaUV SKC UeSRUW (Vee 
ASSeQdLceV) aQd LQ [1],[2], aQd [3].  IQ WKLV \eaU·V ZRUN, a cRde V\VWeP, 
UefeUUed WR aV a SLSeOLQe, ZaV Pade aYaLOabOe aW GLWHXb LQ [4] aQd [5] XQdeU 
aQ MIT OLceQVe. AW [4], a VKRUW deVcULSWLRQ Rf WKe SLSeOLQe LV JLYeQ: ´TKLV 
UeSRVLWRU\ cRQWaLQV a SLSeOLQe WKaW KaV beeQ cUeaWed fRU WKe eYaOXaWLRQ Rf 
QeXWURQ-LQdXced UeacWLRQV Rf WKe LVRWRSe Fe56 XVLQJ WKe QXcOeaU PRdeOV 
cRde TALYS. IW feaWXUeV VeYeUaO LQQRYaWLRQV LQ eYaOXaWLRQ PeWKRdRORJ\, VXcK 
aV WKe aXWRPaWLc cRUUecWLRQ Rf e[SeULPeQWaO XQceUWaLQWLeV XVLQJ PaUJLQaO 
OLNeOLKRRd RSWLPL]aWLRQ, GaXVVLaQ SURceVV SULRUV RQ eQeUJ\-deSeQdeQW PRdeO 
SaUaPeWeUV, aQd WKe aSSOLcaWLRQ Rf WKe LeYeQbeUJ-MaUTXaUdW aOJRULWKP WR 
RSWLPL]e PRUe WKaQ KXQdUed TALYS PRdeO SaUaPeWeUV e[SORLWLQJ 
SaUaOOeOL]aWLRQ RQ a cRPSXWeU cOXVWeU. ´ 

IQ aQ effRUW WR dLVVePLQaWe WKe UeVXOWV WKe VWaWe Rf WKe aUW Rf WKe SLSe-OLQe LV 
UeSRUWed aW [6] PaLQWaLQed b\ G. ScKQabeO: ´DXULQJ eYaOXaWLRQ ZRUN PaQ\ 
cKRLceV KaYe WR be Pade cRQceUQLQJ WKe VeOecWLRQ Rf e[SeULPeQWaO daWa, 
WKeLU XQceUWaLQWLeV, PRdeO SaUaPeWeUV, aQd VWaWLVWLcaO aOJRULWKPV WR adMXVW 
PRdeO SaUaPeWeUV baVed RQ WKe LQfRUPaWLRQ fURP e[SeULPeQWV. IW LV YeU\ 
dLffLcXOW WR cRQYe\ aOO LQfRUPaWLRQ LQ a WecKQLcaO UeSRUW RU SaSeU WKaW ZRXOd 
be UeTXLUed WR UeSURdXce aQ eYaOXaWLRQ aQd UeSURdXcLbLOLW\ LV LPSRUWaQW LQ 
QXcOeaU daWa eYaOXaWLRQ. TKeUefRUe, aOO cKRLceV Pade LQ aQ eYaOXaWLRQ VKRXOd 
LdeaOO\ be LPSOePeQWed aV a VeTXeQce Rf VcULSWV, aOVR UefeUUed WR aV a 
SLSeOLQe. IQ WKLV Za\, RWKeU SeRSOe caQ cRPSaUaWLYeO\ eaVLO\ UeSURdXce WKe 
eYaOXaWLRQ b\ UeUXQQLQJ WKe SLSeOLQe, VcUXWLQL]e aQd WeVW WKe LPSacW Rf 
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aVVXPSWLRQV RU dR aQ LPSURYed eYaOXaWLRQ XVLQJ aQ aYaLOabOe eYaOXaWLRQ 
SLSeOLQe aV a VWaUWLQJ SRLQW. A SURWRW\Se Rf aQ eYaOXaWLRQ SLSeOLQe LV SURYLded 
KeUe, ZKLcK cRQWaLQV VeYeUaO LQQRYaWLRQV LQ eYaOXaWLRQ PeWKRdRORJ\, VXcK aV 
WKe aXWRPaWLc cRUUecWLRQ Rf e[SeULPeQWaO XQceUWaLQWLeV XVLQJ PaUJLQaO 
OLNeOLKRRd RSWLPL]aWLRQ (MLO), GaXVVLaQ SURceVV SULRUV RQ eQeUJ\-deSeQdeQW 
PRdeO SaUaPeWeUV, aQd WKe RSWLPL]aWLRQ Rf PRdeO SaUaPeWeUV XVLQJ a 
cXVWRPL]ed LeYeQbeUJ-MaUTXaUdW aOJRULWKP, ZKLcK cRQVLdeUV SULRU 
NQRZOedJe. TKe SLSeOLQe caQ be XVed LQ cRPbLQaWLRQ ZLWK a cOXVWeU WR 
SeUfRUP a fXOO-VcaOe eYaOXaWLRQ. IQ LWV cXUUeQW fRUP, LW LPSOePeQWV WKe 
eYaOXaWLRQ Rf QeXWURQ-LQdXced cURVV VecWLRQV Rf Fe56 aQd KaV beeQ 
VXcceVVfXOO\ ePSOR\ed WR adMXVW PRUe WKaQ KXQdUed SaUaPeWeUV Rf WKe 
QXcOeaU PRdeOV cRde TALYS afWeU VeQVLWLYLW\ aQaO\VLV Rf abRXW WKRXVaQd PRdeO 
SaUaPeWeUV.µ 

IW ZaV cKRVeQ WR XVe WKe DRcNeU WecKQRORJ\ WR dLVWULbXWe WKe ZRUN aV 
PRWLYaWed LQ [6]:  ´AXWRPaWLRQ, UeSURdXcLbLOLW\, aQd WUaQVSaUeQc\ aUe 
LPSRUWaQW WRSLcV LQ WKe RQJRLQJ dLVcXVVLRQV abRXW KRZ WR LPSURYe WKe 
SURceVV Rf QXcOeaU daWa eYaOXaWLRQ. OYeU WKe OaVW feZ \eaUV, WKe DRcNeU 
WecKQRORJ\ LV UaSLdO\ JaLQLQJ PRPeQWXP LQ WKe IT LQdXVWU\ aQd LW caQ aOVR KeOS 
QXcOeaU daWa eYaOXaWLRQ WR JeW PRUe WUaQVSaUeQW, aXWRPaWed, aQd 
UeSURdXcLbOe. TKe DRcNeU aSSOLcaWLRQ KeOSV WR PaQaJe aQd RSeUaWe ZLWK VR-
caOOed DRcNeU LPaJeV aQd DRcNeU cRQWaLQeUV. LRRVeO\ VSeaNLQJ, a DRcNeU 
cRQWaLQeU caQ be UeJaUded aV a OLJKW-ZeLJKW YLUWXaO PacKLQe ZKLcK caQ UXQ 
aSSOLcaWLRQV LVROaWed fURP WKe UeVW Rf WKe cRPSXWeU V\VWeP. DRcNeU LPaJeV 
aUe WePSOaWeV WR cUeaWe DRcNeU cRQWaLQeUV. TKe adYaQWaJe Rf XVLQJ DRcNeU 
LPaJeV LV WKaW aQ aSSOLcaWLRQ caQ be bXQdOed ZLWK aOO LWV deSeQdeQcLeV. TKe 
LQVWaOOaWLRQ Rf VXcK a bXQdOe becRPeV YeU\ eaV\ WKaQNV WR WKe DRcNeU 
aSSOLcaWLRQ. TKe VeWXS Rf cRPSOe[ eYaOXaWLRQ SLSeOLQeV WKaW deSeQd RQ a ORW 
Rf cRPSRQeQWV, VXcK aV daWabaVeV, OLbUaULeV, LQWeUSUeWeUV fRU VSecLfLc 
OaQJXaJeV, QXcOeaU SK\VLcV cRdeV, eWc. becRPeV WULYLaO. TKLV cLUcXPVWaQce 
facLOLWaWeV VKaULQJ Rf daWa aQd cRde beWZeeQ UeVeaUcKeUV. CROOabRUaWLQJ LV 
facLOLWaWed aQd cRQVeTXeQWO\ WKe ZKROe UeVeaUcK aQd eYaOXaWLRQ SURceVV 
acceOeUaWed.µ  

SRPe UeVXOWV fURP WKe cRde SacNaJe aUe LOOXVWUaWed LQ FLJXUe 1 aQd FLJXUe 2. 
AV caQ be VeeQ, WKe eYaOXaWLRQ UeSURdXceV WKe e[SeULPeQWaO daWa 
UeaVRQabO\ ZeOO. HRZeYeU, VRPe SRVWeULRU XQceUWaLQWLeV aUe XQdeUeVWLPaWed.  

TR cRQcOXde RQ WKe SURJUeVV Rf 2019 \eaU·V ZRUN. MRdeO defecW WUeaWPeQW, 
eOabRUaWed RQ WKe e[aPSOe Rf Q+Fe-56 QeXWURQ cURVV-VecWLRQ daWa, KaV beeQ 
LQWeUfaced ZLWK WKe T6 fUaPeZRUN WR eQabOe a fXOO cURVV-VecWLRQ daWa 
eYaOXaWLRQ, LQcOXdLQJ XQceUWaLQWLeV aQd PRdeO defecWV, aQd cRQVLdeULQJ WKe 
WUeaWPeQW Rf LQcRQVLVWeQW daWa aV ZeOO. TKe ZRUN LV dLVWULbXWed aV aQ R SLSeOLQe 
[4] aQd aVVRcLaWed dRcNeU fLOeV [5]. TKe LQWeJUaWLRQ ZLWK T6 LV dRQe b\ SURYLdLQJ 
a TASMAN SaWcK [7]. TKe dRcXPeQWaWLRQ Rf WKe ZRUN LV SULPaULO\ SURYLded 
ZLWKLQ WKe SURYLded cRde-V\VWePV aQd LQ WKe aWWacKed UefeUeQceV. 
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Figure 1. Posterior (black-line) of angle-integrated cross-section and experimental 
data  (coloured dots). Posterior uncertainties are also provided (grey-bands) 

 

Outlook 

FURP FLJXUe 1aQd FLJXUe 2, VRPe Rf WKe SRVWeULRU XQceUWaLQWLeV aUe 
XQdeUeVWLPaWed. FRU 2020 LW LV WKe JRaO WR aOVR LQcRUSRUaWe WKe fLQdLQJV LQ [8], 
LQ WKe SLSeOLQe aQd aOVR accRXQW fRU PRdeO defecWV LQ WKe RbVeUYabOe dRPaLQ 
XVLQJ GP. AOWKRXJK addLQJ GPV WR WKe PRdeO LQ WKe RbVeUYabOe dRPaLQ VKRZV 
SURPLVe, WKe PaLQ cKaOOeQJe WKaW QeedV WR be RYeUcRPe befRUe beLQJ abOe 
WR deSOR\ VXcK a VROXWLRQ aW VcaOe LV WR UedXce cRPSXWaWLRQaO cRPSOe[LW\. 
PRVVLbOe aYeQXeV fRUZaUd aUe VSaUVe RU YaULaWLRQaO aSSUR[LPaWLRQV. IQ 
addLWLRQ WR WKe UedXcWLRQ Rf cRPSXWaWLRQaO cRPSOe[LW\, fXUWKeU UeVeaUcK 
QeedV WR be SeUfRUPed LQ UeJaUd WR cRQVWUXcWLRQ Rf GP NeUQeOV ZLWK 
aSSURSULaWe TXaOLWLeV fRU deVcULbLQJ cURVV VecWLRQ daWa. UQUeOaWed WR WKe GPV 
LV WKe aSSUR[LPaWLRQ Rf WKe fXOO SRVWeULRU cR-YaULaQce PaWUL[. CXUUeQWO\, WKe 
dLaJRQaO Rf WKe KeVVLaQ LV aSSUR[LPaWed XVLQJ fLQLWe dLffeUeQceV aW WKe 
SRVWeULRU PRde. OWKeU RSWLRQV ZLOO be LQYeVWLJaWed LQ 2020.  

DXULQJ 2020, WKe OeVVRQV OeaUQed fURP WKLV SURMecW ZLOO aOVR be LQWeJUaWed LQWR 
WKe QeZO\ aSSURYed SKC-SURMecW: ´CaOLbUaWLRQ Rf fXeO SeUfRUPaQce cRdeV ² 
WUeaWLQJ PRdeO LQadeTXacLeV, QXLVaQce SaUaPeWeUV, aQd XQUecRJQL]ed 
V\VWePaWLc XQceUWaLQWLeVµ 
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Figure 2. Illustration of the posterior parameters, including their uncertainties for a 
subset of the parameters. The central value (black-line) and its variation with energy 
and uncertainty bands (grey-bands) are shown. 
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PXbOLcaWLRQV ZLWK FXOO RU PaUWLaO SKC FXQdLQJ 

 

DRcWRUaO TKeVeV 

NR dRcWRUaO WKeVeV fXQded b\ SKC  2019. 

 

LLceQWLaWe TKeVeV 

NR OLceQWLaWe WKeVeV fXQded b\ SKC dXULQJ 2019. 

 

PeeU ReYLeZ JRXUQaOV 

A. AO-AdLOL, V. RaNRSRXORV, aQd A. SROdeUV, ¶E[WUacWLRQ Rf aQJXOaU PRPeQWa 
fURP LVRPeULc \LeOd UaWLRV·, TKe EXURSeaQ PK\VLcaO JRXUQaO A 55:4, 2019 

R. CaSRWe eW aO., ´UQUecRJQL]ed SRXUceV Rf UQceUWaLQWLeV (USU) LQ 
E[SeULPeQWaO NXcOeaU DaWa,µ NXcOeaU DaWa SKeeWV, YRO. 163, SS. 191²227, 
JaQ. 2020, dRL: 10.1016/M.QdV.2019.12.004. 

Z. GaR eW aO., ¶FLVVLRQ VWXdLeV aW IGISOL/JYFLTRAP: SLPXOaWLRQV Rf WKe LRQ JXLde 
fRU QeXWURQ-LQdXced fLVVLRQ aQd cRPSaULVRQ ZLWK e[SeULPeQWaO daWa·, 
NXcOeaU DaWa SKeeWV, (VXbPLWWed) 

D. KXPaU, S. B. AOaP, H. SM|VWUaQd, aQd C. De SaLQW JeaQ, ¶IQfOXeQce Rf 
QXcOeaU daWa SaUaPeWeUV RQ LQWeJUaO e[SeULPeQW aVVLPLOaWLRQ XVLQJ CRRN·V 
dLVWaQce·, EPJ Web Rf CRQfeUeQceV, YRO. 211, 2019 

V. RaNRSRXORV eW aO., ¶IVRPeULc fLVVLRQ \LeOd UaWLRV fRU Rdd-PaVV Cd aQd IQ 
LVRWRSeV XVLQJ WKe SKaVe-LPaJLQJ LRQ-c\cORWURQ-UeVRQaQce WecKQLTXe·, 
PK\VLcaO ReYLeZ C 99:1 (2019) 

G. ScKQabeO aQd H. SM|VWUaQd, ¶A fLUVW VNeWcK: CRQVWUXcWLRQ Rf PRdeO defecW 
SULRUV LQVSLUed b\ d\QaPLc WLPe ZaUSLQJ·, EPJ Web Rf CRQfeUeQceV, YRO. 211, 
2019. 

H. SM|VWUaQd aQd G. ScKQabeO, ¶MRQWe CaUOR LQWeJUaO adMXVWPeQW Rf QXcOeaU 
daWa OLbUaULeV: e[SeULPeQWaO cRYaULaQceV aQd LQcRQVLVWeQW daWa·, EPJ Web Rf 
CRQfeUeQceV, YRO. 211, QR. 7007, 2019. 

J.-C. SXbOeW eW aO., ¶NeXWURQ-LQdXced daPaJe VLPXOaWLRQV: Be\RQd defecW 
SURdXcWLRQ cURVV-VecWLRQ, dLVSOacePeQW SeU aWRP aQd LURQ-baVed PeWULcV·, 
TKe EXURSeaQ PK\VLcaO JRXUQaO POXV, YRO. 134, QR. 7. SSULQJeU 
BeUOLQ/HeLdeObeUJ, 2019. 

P. AQdeUVVRQ, eW aO., SLPXOaWLRQ Rf WKe UeVSRQVe Rf a VeJPeQWed KLJK-SXULW\ 
JeUPaQLXP deWecWRU fRU JaPPa ePLVVLRQ WRPRJUaSK\ Rf QXcOeaU fXeO, AN 
ASSO. ScL. 2 (2020) 271.  
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H. AWaN, A. AQaVWaVLadLV, P. JaQVVRQ, ZV. EOWeU, E. AQdeUVVRQ SXQdeQ, S. 
HROcRPbe, P. AQdeUVVRQ, TKe deJUadaWLRQ Rf JaPPa-Ua\ PaVV aWWeQXaWLRQ 
Rf UO2 aQd MOX fXeOV ZLWK QXcOeaU bXUQXS. MaQXVcULSW XQdeU UeYLeZ LQ WKe 
PURJUeVV Rf NXcOeaU EQeUJ\ MRXUQaO. 
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WKe UeVSRQVe Rf a VeJPeQWed HLJK-PXULW\ GeUPaQLXP deWecWRU fRU JaPPa 
ePLVVLRQ WRPRJUaSK\ Rf QXcOeaU fXeO"; SN ASSOLed ScLeQceV; VRO: 2; PXbOLVKeU: 
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CRORQQa eW aO., ´TKe fLVVLRQ e[SeULPeQWaO SURJUaPPe aW WKe CERN Q_TOF 
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Z. GaR, ¶MeaVXUePeQWV Rf LVRPeULc \LeOd UaWLRV LQ SURWRQ-LQdXced fLVVLRQ aW 
WKe IGISOL facLOLW\ - 2019·, SUeVeQWed aW WKe SZedLVK NXcOeaU PK\VLcLVW'V 
MeeWLQJ XXXIX, LXQd, SZedeQ, OcWRbeU 23 - 25, 2019. 

M. LaQW], ¶ FLVVLRQ VWXdLeV aW IGISOL/JYFLTRAP: IVRPeULc \LeOd UaWLR 
PeaVXUePeQWV fURP 25 MeV QaWU(S,f), LQ WKe TXeVW fRU aQJXOaU PRPeQWXP 
VWXdLeV·, SUeVeQWed aW WKe IQWeUQaWLRQaO CRQfeUeQce RQ NXcOeaU DaWa fRU 
ScLeQce aQd TecKQRORJ\, 2019, BeLMLQJ, CKLQa, Ma\ 19-24, 2019, 2019. 

S. PRPS, eW aO., ¶IVRPeULc \LeOd UaWLR PeaVXUePeQWV aW IGISOL/JYFLTRAP fRU 
aVVeVVLQJ aQJXOaU PRPeQWa Rf fLVVLRQ fUaJPeQWV· SUeVeQWed aW WKe NUSTAR 
AQQXaO PeeWLQJ 2019, Feb 25 - MaUV 1, GSI HeOPKROW]]eQWUXP f�U 
ScKZeULRQeQfRUVcKXQJ, DaUPVWadW, GeUPaQ\, 2019 

G. ScKQabeO, H. SM|VWUaQd, D. RRcKPaQ, aQd A. J. KRQLQJ, ¶IQWeUfacLQJ TALYS 
ZLWK a Ba\eVLaQ WUeaWPeQW Rf PRdeO defecWV aQd LQcRQVLVWeQW daWa·, 
SUeVeQWed aW WKe IQWeUQaWLRQaO CRQfeUeQce RQ NXcOeaU DaWa fRU ScLeQce 
aQd TecKQRORJ\, 2019, BeLMLQJ, CKLQa, Ma\ 19-24, 2019, 2019. 

G. ScKQabeO ,  "LeaUQLQJ fURP GRRJOe : AbRXW A CRPSXWaWLRQaO EXFOR 
DaWabaVe fRU EffLcLeQW DaWa ReWULeYaO aQd AQaO\VLV"; CRQfeUeQce: 
IQWeUQaWLRQaO CRQfeUeQce RQ NXcOeaU DaWa fRU ScLeQce aQd TecKQRORJ\, 
Ma\ 19-24, 2019, BeLMLQJ, CKLQa; PeUPaOLQN: 
KWWS://XUQ.Nb.Ve/UeVROYe?XUQ=XUQ:QbQ:Ve:XX:dLYa-396399; (2019) 
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MeeWLQJ RQ UQceUWaLQW\ QXaQWLfLcaWLRQ LQ NXcOeaU DaWa EYaOXaWLRQ; 
PeUPaOLQN: KWWS://XUQ.Nb.Ve/UeVROYe?XUQ=XUQ:QbQ:Ve:XX:dLYa-396526; (2019) 

H. SM|VWUaQd aQd G. ScKQabeO, ¶TKe LdeQWLfLcaWLRQ aQd WUeaWPeQW Rf 
XQUecRJQL]ed XQceUWaLQWLeV aQd WKe LPSacW RQ eYaOXaWed XQceUWaLQWLeV ² 
SG44·, SUeVeQWed aW WKe WRUNLQJ PaUW\ RQ IQWeUQaWLRQaO NXcOeaU DaWa 
EYaOXaWLRQ CR-RSeUaWLRQ (WPEC): IQYeVWLJaWLRQ Rf CRYaULaQce DaWa LQ 
GeQeUaO PXUSRVe NXcOeaU DaWa LLbUaULeV WPEC VXbJURXS 44 (SG44) NEA 
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H. SM|VWUaQd, G. ScKQabeO, aQd D. RRcKPaQ, ¶IQWeJUaO adMXVWPeQW Rf QXcOeaU 
daWa OLbUaULeV : fLQdLQJ XQUecRJQL]ed V\VWePaWLc XQceUWaLQWLeV aQd 



66  SKC AQQXaO ReSRUW 2019 
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Ma\ 19-24, 2019, BeLMLQJ, CKLQa, 2019, SS. 212²212. 

H. SM|VWUaQd, G. ScKQabeO, D. RRcKPaQ, aQd D. SLefPaQ, ¶TUeaWLQJ 
LQcRQVLVWeQW daWa LQ LQWeJUaO adMXVWPeQW XVLQJ MaUJLQaO LLNeOLKRRd 
OSWLPL]aWLRQ·, SUeVeQWed aW WKe WRUNLQJ PaUW\ RQ IQWeUQaWLRQaO NXcOeaU DaWa 
EYaOXaWLRQ CR-RSeUaWLRQ (WPEC): EffLcLeQW aQd EffecWLYe UVe Rf IQWeJUaO 
E[SeULPeQWV fRU NXcOeaU DaWa VaOLdaWLRQ WPEC VXbJURXS 46 (SG46) NEA 
HeadTXaUWeUV, BRXORJQe-BLOOaQcRXUW, FUaQce, 25-26 JXQe 2019, 2019. 

A. SROdeUV eW aO., ¶FLVVLRQ VWXdLeV aW IGISOL/JYFLTRAP: MeaVXUePeQWV Rf 
QeXWURQ-LQdXced fLVVLRQ \LeOdV·, SUeVeQWed aW WKe IQWeUQaWLRQaO CRQfeUeQce 
RQ NXcOeaU DaWa fRU ScLeQce aQd TecKQRORJ\, 2019, BeLMLQJ, CKLQa, Ma\ 19-
24, 2019. 

A. SROdeUV eW aO., ¶DEOFIN: a TALYS-baVed WRRO fRU WKe cRPSaULVRQ Rf fLVVLRQ 
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HeOPKROW]]eQWUXP f�U ScKZeULRQeQfRUVcKXQJ, DaUPVWadW, GeUPaQ\, 2020 

2019 P. AQdeUVVRQ, GaPPa EPLVVLRQ TRPRJUaSK\ fRU NXcOeaU FXeO 
DLaJQRVWLcV. PUeVeQWed aW WKe CARAT PeeWLQJ LQ O[fRUd, UK. 

2019 P. AQdeUVVRQ, GaPPa EPLVVLRQ TRPRJUaSK\ fRU NXcOeaU FXeO 
DLaJQRVWLcV. PUeVeQWed aW WKe CARAT PeeWLQJ LQ O[fRUd, UK. 

P. AQdeUVVRQ eW aO., IQVSecWLRQ Rf LOCA TeVW RRd IFA-650.16 UVLQJ GaPPa 
EPLVVLRQ TRPRJUaSK\. PUeVeQWed aW WKe EHPG SaQdefMRUd, NRUZa\. 

P. AQdeUVVRQ eW aO., SeJPeQWed HPGe DeWecWRU fRU GaPPa EPLVVLRQ 
TRPRJUaSK\ Rf NXcOeaU FXeO aQd CRPSaULVRQ ZLWK E[LVWLQJ DeWecWRUV. 
PUeVeQWed aW WKe EXURSeaQ MaWeULaO ReVeaUcK SRcLeW\, SSULQJ MeeWLQJ, NLce, 
Ma\ 27-31. 

G. ScKQabeO aQd H. SM|VWUaQd, ¶A fLUVW VNeWcK : CRQVWUXcWLRQ Rf PRdeO defecW 
SULRUV LQVSLUed b\ d\QaPLc WLPe ZaUSLQJ·, EPJ Web Rf CRQfeUeQceV, YRO. 211, 
2019. 

OWKeU PXbOLcaWLRQV 

P. AQdeUVVRQ VaOLdaWLRQ Rf a[LaO fOX[ SURfLOeV aQd deYeORSPeQW Rf a PRdLfLed 
a[LaO fOX[ PRdeO XVLQJ JaPPa VcaQV Rf IFA-677, HWR-1239 (2019). 
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ReOeYaQW PXbOLcaWLRQV ZLWKRXW SKC FXQdLQJ 

 

CRQfeUeQceV 
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2019.  

E. BUaQJeU, S. GUaSe, P. JaQVVRQ, VeULfLeULQJ aY PWR-bUlQVOeQ Ped 
VW\UVWaYVLQVaWVeU Ped KMlOS aY TMeUeQNRYOMXV. ´NaWLRQeOOa 
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2019.  
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L. CaOdeLUa BaONeVWnKO, Z. EOWeU, S. GUaSe, PaUaPeWUL]aWLRQ Rf WKe DLffeUeQWLaO 
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Ma\ 2019. 
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S. GUaSe, E. BUaQJeU, ZV. EOWeU, L. P|deU BaONeVWnKO, DeWeUPLQaWLRQ Rf VSeQW 
QXcOeaU fXeO SaUaPeWeUV XVLQJ PRdeOOed VLJQaWXUeV fURP QRQ-deVWUXcWLYe 
aVVa\ aQd RaQdRP FRUeVW UeJUeVVLRQ. MaQXVcULSW XQdeU UeYLeZ aW NXcOeaU 
IQVW. aQd MeWKRdV LQ PK\VLcV ReVeaUcK, A. 

N. CRORQQa eW aO., ´TKe fLVVLRQ e[SeULPeQWaO SURJUaPPe aW WKe CERN Q_TOF 
facLOLW\: VWaWXV aQd SeUVSecWLYeVµ, EXU. PK\V. J. A. 56, 48 (2020). 

C. M. AQdUeRX, A.V. PURNRfLeY, eW aO., LRZ-PRZeU, SXbWKUeVKROd RefeUeQce 
CLUcXLWV fRU WKe SSace EQYLURQPeQW: EYaOXaWed ZLWK J-Ua\V, X-Ua\V, PURWRQV 
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E. AQdeUVVRQ-SXQdpQ, C. GXVWaYVVRQ, A. HMaOPaUVVRQ, eW aO., ¶CLWL]eQ ScLeQce 
aQd RadLRacWLYLW\·, NXcOeaU PK\VLcV NeZV, VRO 29 (2019) 25-28. 

G. ScKQabeO aQd H. SM|VWUaQd, ¶VR cRQWULbXWLRQ WR PPPT QXcOeaU daWa 
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E-OeaUQLQJ SURMecW 

IQWURdXcWLRQ  

IQ 2016, WKe SKC bRaUd decLded WR dedLcaWe fXQdLQJ WR OLfW WKe cRPSeWeQce 
Rf SKC-fXQded VWaff ZLWKLQ WKe aUea Rf e-OeaUQLQJ. A ZRUNVKRS ZaV KeOd LQ 2017 
aQd CKaOPeUV aQd USSVaOa UQLYeUVLW\ decLded WR caUU\ RXW a cROOabRUaWLYe 
SURMecW. TKe cRQWeQW Rf WKe SURMecW ZaV decLded MRLQWO\ b\ WKe LQYROYed 
UeVeaUcKeUV aQd LW ZaV decLded WR SURdXce e-OeaUQLQJ baVed cRXUVe PaWeULaO 
LQ SZedLVK aW a VcLeQWLfLc OeYeO aSSURSULaWe fRU KLJK VcKRRO RU eaUO\ XQLYeUVLW\ 
OeYeO. TKe PaWeULaO caQ WKXV be XVed b\ KLJK VcKRRO WeacKeUV LQ WKeLU UeJXOaU 
WeacKLQJ, addUeVVLQJ a ZLde UaQJe Rf SXSLOV ZKR KaYe QRW \eW decLded RQ 
SRVVLbOe XQLYeUVLW\ edXcaWLRQ. TKe PaWeULaO cRYeUV eVVeQWLaO SaUWV Rf WKe 
OeaUQLQJ JRaOV Rf WKe KLJK VcKRRO cRXUVe ´PK\VLcV 1aµ aQd WKe fRUPaW KaV 
beeQ LWeUaWed ZLWK acWLYe KLJK VcKRRO WeacKeUV. TKe PaWeULaO LV fUeeO\ 
aYaLOabOe RQ WKe Zeb aW ZZZ.VaLQW.QX/Q\fLNeQ aQd Pa\ aOVR be XVed LQ 
SURfeVVLRQaO edXcaWLRQ aQd fRU e.J. a VXPPeU VcKRRO. A VXPPeU VcKRRO LV 
SOaQQed fRU WKe VXPPeU Rf 2020. TKe SURMecW aV a ZKROe WKXV LQWeQdV WR VeUYe 
a WULSOe SXUSRVe WR: 

x LLfW WKe cRPSeWeQce OeYeO ZLWKLQ e-OeaUQLQJ aPRQJ SKC-fXQded VWaff. 
x LLfW WKe JeQeUaO NQRZOedJe RQ UadLaWLRQ VcLeQce LQ VRcLeW\. 
x IQVSLUe VWXdeQWV WR SXUVXe VWXdLeV ZLWKLQ QXcOeaU aQd UadLaWLRQ 

VcLeQce. 

 

CRQWeQW Rf WKe e-OeaUQLQJ PaWeULaO 

TKe PaWeULaO cRYeUV QLQe VXbMecW aUeaV aQd eacK aUea LV SUeVeQWed b\ a 
UeVeaUcKeU ZLWKLQ WKe UeVSecWLYe fLeOd. TKe VXbMecWV UaQJe fURP fXQdaPeQWaO 
QXcOeaU SK\VLcV WR QaWXUaO UadLaWLRQ, UadLRSKaUPaceXWLcaOV aQd UeacWRU 
SK\VLcV. EacK UeVeaUcKeU KaV SURdXced RQe RU PRUe YLdeR OecWXUeV, a TXL] fRU 
eacK YLdeR OecWXUe fRU UeSeWLWLRQ Rf WKe LQfRUPaWLRQ LQ WKe YLdeR, aQd aQ 
aVVLJQPeQW fRU deeSeQLQJ aQd UefOecWLQJ RQ WKe VXbMecW PaWWeU. 

 

PURJUeVV LQ 2019 

Finalization of the course material 

QXL] TXeVWLRQV aQd aVVLJQPeQWV ZeUe fLQaOL]ed b\ WKe LQYROYed WeacKeUV. TKe 
TXL] TXeVWLRQV aUe Pade aYaLOabOe bRWK LQ Zeb TXL] fRUPaW aQd aV Sdf fRUPV. 
SROXWLRQV aUe aOVR SURYLded. FLQaO cRUUecWLRQV Rf WKe YLdeR PaWeULaO ZeUe 
Pade aQd VXbWLWOeV LQ bRWK SZedLVK aQd EQJOLVK ZeUe added. KSU ZaV 
cRQVXOWed fRU SURdXcWLRQ Rf Zeb TXL]]eV aQd VXbWLWOeV. 

FRXU OabRUaWRU\ dePRQVWUaWLRQ YLdeRV ZeUe SURdXced, VKRZLQJ e[SeULPeQWaO 
deWeUPLQaWLRQ Rf KaOf-OLfe, dedXcWLRQ Rf WKe LQYeUVe VTXaUe OaZ, UadLaWLRQ 
VKLeOdLQJ caSabLOLWLeV Rf dLffeUeQW PaWeULaOV aQd SUacWLcaO 
UadLRSKaUPaceXWLcaO ZRUN. MeaVXUePeQW daWa LV aYaLOabOe LQ VSUeadVKeeW 
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fRUPaW RQ WKe ZebSaJe, aORQJ ZLWK WaVN fRUPXOaWLRQ aQd VROXWLRQV WR WKeVe. 
SSUnQJ NRPPXQLNaWLRQ, a cRPPXQLcaWLRQV bXUeaX ZKLcK ZaV SUeYLRXVO\ 
cRQVXOWed fRU SURdXcWLRQ Rf WKe YLdeR OecWXUeV, aOVR SURdXced WKe OabRUaWRU\ 
YLdeRV aQd Pade WKe fLQaO cRUUecWLRQV Rf WKe OecWXUe YLdeRV. 

Marketing of the course material 

TKe cRXUVe PaWeULaO ZaV PaUNeWed WKURXJK VeYeUaO cKaQQeOV. FRU SURfeVVLRQaO 
edXcaWLRQ, KSU ZaV cRQVXOWed, aQd WKe eQWLUe PaWeULaO KaV beeQ Pade 
aYaLOabOe WR WKeP fRU LQcRUSRUaWLRQ LQ WKeLU RffeUed UaQJe Rf e-baVed 
edXcaWLRQ. 

A VRcLaO PedLa caPSaLJQ ZaV deYeORSed b\ SSUnQJ NRPPXQLNaWLRQ, 
dLUecWO\ WaUJeWed aW KLJK VcKRRO WeacKeUV. TKe caPSaLJQ ZaV UXQ RQ 
FacebRRN OcWRbeU 9 ² NRYePbeU 23, UeacKed 208 641 SeUVRQV ZLWKLQ WKe 
WaUJeWed LQWeUeVW JURXSV aQd JaYe ULVe WR 149 053 LQWeUacWLRQV LQ WKaW WLPe 
VSaQ. TKe QXPbeU Rf YLeZV Rf WKe YLdeRV RQ YRXTXbe LQcUeaVed b\ 
aSSUR[LPaWeO\ 2 000 LQ WKaW SeULRd. NRWe WKaW WKe cXUUeQW QXPbeU Rf YLeZV 
dLVSOa\ed RQ YRXTXbe LV QRW UeSUeVeQWaWLYe VLQce VRPe YLdeRV KaYe beeQ 
XSdaWed, VWaUWLQJ WKe YLeZ cRXQWeU fURP ]eUR fRU WKaW YLdeR. 

IQfRUPaWLRQ RQ WKe PaWeULaO ZaV aOVR cRPPXQLcaWed WR VeYeUaO PedLa. A 
PaMRU aUWLcOe ZaV SXbOLVKed LQ WKe Q1 2020 LVVXe Rf ´F\VLNaNWXeOOWµ, WKe RUJaQ 
Rf WKe SZedLVK PK\VLcaO VRcLeW\, ZKLcK LV dLVWULbXWed WR aOO KLJK VcKRROV LQ 
SZedeQ. A SUeVV UeOeaVe RQ WKe PaWeULaO ZaV VeQW RXW b\ CKaOPeUV, UeVXOWLQJ 
LQ a QeZV cOLS aQd LQWeUYLeZ ZLWK KOaUa IQVXOaQdeU BM|UN LQ bRWK SZedLVK RadLR 
P4 G|WebRUJ aQd P3 NeZV. 

TKe PaWeULaO LV Pade aYaLOabOe WKURXJK WKe cKaQQeOV fRU VcKRRO 
cRPPXQLcaWLRQ Rf USSVaOa UQLYeUVLW\, CKaOPeUV aQd GRWKeQbXUJ UQLYeUVLW\ 
aQd ZaV SUeVeQWed bRWK RUaOO\ aQd WKURXJK a SRVWeU aW WKe ´TeacKeU·V da\µ 
dXULQJ WKe cRQfeUeQce ´PK\VLcV da\V 2019µ. 

Utilisation of funding 

TKe fXQdV KaYe beeQ XVed aV fROORZV, QXPbeUV LQ SEK 

CRPSOeWLRQ Rf cRXUVe PaWeULaO b\  
LQdLYLdXaO UeVeaUcKeUV aW CKaOPeUV 

   250 000 

CRPSOeWLRQ Rf cRXUVe PaWeULaO b\  
LQdLYLdXaO UeVeaUcKeUV aW UU 

   200 000 

CRRUdLQaWLRQ    100 000 

AddLWLRQaO YLdeR SURdXcWLRQ  
(OabRUaWRU\ YLdeRV aQd PaUNeWLQJ PaWeULaO) 

     99 000 

MaUNeWLQJ, LQcOXdLQJ FacebRRN caPSaLJQ aQd 
aUWLcOe LQ ´F\VLNaNWXeOOWµ 

   119 000 

PURdXcWLRQ Rf Zeb-TXL] PaWeULaO aQd  
caSWLRQLQJ (b\ KSU) 

     96 000 

TUaQVOaWLRQ Rf VXbWLWOeV WR EQJOLVK      71 000 

OWKeU cRVWV, LQcOXdLQJ WUaQVfeU Rf fXQdV WR 2020 
fRU a VXPPeU VcKRRO 

     65 000 

TRWaO 1 000 000 
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ASSeQdL[ A. CRRSeUaWLRQ ZLWK WKe VXUURXQdLQJ 
VRcLeW\ 
TK RXWUeacK acWLYLWLeV MaUcK 2019-MaUcK 2020 

MePbeUV Rf WKe aSSOLed QXcOeaU SK\VLcV dLYLVLRQ KaYe beeQ LQYROYed LQ 
YaULRXV NLQdV Rf RXWUeacK acWLYLWLeV; VRPe e[aPSOeV aUe JLYeQ beORZ. 

Popular science activities 

x ScLeQce feVWLYaO ScLFeVW2019 RQ 7-9 MaUcK 2019, ZKeUe WKe ZRUNVKRS 
µEQ VWUnOaQde XSSOeYeOVeµ ZaV aWWeQded b\ eOePeQWaU\ aQd KLJK 
VcKRRO cOaVVeV fRU WZR da\V, aQd fRU WKe JeQeUaO SXbOLc WKe WKLUd da\. 

x WRUNVKRSV QaPed µRadLRaNWLYa bRUdeWµ, µHXU beVWlPPeU PaQ nOdeU 
Sn eQ PXPLe ² acceOeUaWRU RcK NRO-14 daWeULQJµ aQd µMXVLNeQV f\VLNµ 
ZeUe KeOd dXULQJ KXOWXUQaWWeQ aW MXVeXP GXVWaYLaQXP RQ 14 
SeSWePbeU, ZKeUe WKe eQWLUe SK\VLcV deSaUWPeQW aUUaQJed acWLYLWLeV 
WRJeWKeU ZLWK WKe PXVeXP. TKeUe ZeUe aOVR fLYe SRSXOaU VcLeQce WaONV 
abRXW dLffeUeQW aVSecWV Rf QXcOeaU SK\VLcV, QXcOeaU SRZeU aQd 
LRQL]LQJ UadLaWLRQ JLYeQ b\ PePbeUV Rf WKe dLYLVLRQ. 

x TKe ZRUNVKRS µRadLRaNWLYa bRUdeWµ ZaV KeOd aW WKe SWaQdXS fRU 
NXcOeaU eYeQW aW M\QWWRUJeW LQ SWRcNKROP RQ 20 OcWRbeU. TKe eYeQW 
ZaV aUUaQJed b\ WKe SZedLVK NXcOeaU SRcLeW\. 

x A ZRUNVKRS QaPed µSSlQQaQde, VNUlPPaQde, OLYVfaUOLJW RcK 
OLYVYLNWLJµ abRXW QXcOeaU SRZeU aQd LRQL]LQJ UadLaWLRQ ZaV KeOd fRU 60 
fePaOe WKLUd \eaU KLJK VcKRRO SXSLOV dXULQJ WKe eYeQW USWRZQ TecK 
aUUaQJed b\ USSVaOa XQLYeUVLW\ RQ 23-24 NRYePbeU. 

x TaONV abRXW QXcOeaU SRZeU KaYe beeQ KeOd aW SeQLRUXQLYeUVLWeWeW LQ 
SWRcNKROP, aW RRXQd TabOe LQ SWRcNKROP, aW WKe RRWaU\ cOXb LQ SaOa, 
fRU VWaff aW ANadePLVNa HXV, aW a PL-VaPWaO LQ SWRcNKROP aQd fRU WKe 
JeQeUaO SXbOLc aW RLQJKaOV QXcOeaU SRZeU SOaQW. 

School interactions 

x TKeUe KaYe beeQ WaONV aW KLJK VcKRROV LQ USSVaOa abRXW QXcOeaU 
SK\VLcV, QXcOeaU SRZeU, LRQL]LQJ UadLaWLRQ aQd QXcOeaU P\WKV. ScKRRO 
cOaVVeV fURP USSVaOa, SWRcNKROP aQd VLOKeOPLQa KaV Pade VWXd\ YLVLWV 
cRPbLQed ZLWK WaONV RQ WKeVe VXbMecWV. 

x DXULQJ 2019 WKeUe KaYe beeQ WKUee KLJK VcKRRO SURMecWV SeUfRUPed 
ZKeUe WKe SXSLOV PeaVXUed WKe cRQWeQW Rf ceVLXP-137 aQd QaWXUaO 
UadLRacWLYLW\ LQ eQYLURQPeQWaO VaPSOeV WKaW WKe\ Kad JaWKeUed. 

x TKe VcKRRO LQWeUacWLRQ SaUW Rf WKe cLWL]eQ VcLeQce SURMecW SWUnOaQde 
JRUd ZaV cRPSOeWed ZKeQ WKe SaUWLcLSaWLQJ VcKRROV UeceLYed 
SUeOLPLQaU\ UeVXOWV fURP WKe PeaVXUePeQWV Rf ceVLXP-137 LQ WKe 
PXVKURRP VaPSOeV WKe\ Kad cROOecWed. 

Interactions with politicians 

x TaONV abRXW WKe UROe Rf QXcOeaU SRZeU aQd LWV UROe LQ WKe SRZeU JULd 
aQd fRU cOLPaWe PLWLJaWLRQ KaYe beeQ JLYeQ fRU dLffeUeQW SROLWLcaO 
SaUWLeV LQ USSVaOa aQd SWRcNKROP. 

x A WaON KaV beeQ JLYeQ aW a VePLQaU LQ RLNVdaJeQ. 
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x A WaON abRXW QXcOeaU P\WKV ZaV JLYeQ WR WKe SROLWLcLaQV fURP WKe WRZQV 
QeaU WKe SZedLVK QXcOeaU SRZeU SOaQWV. 

x A WaON RQ QXcOeaU SRZeU ZaV JLYeQ aW aQ eQeUJ\ VePLQaU ZLWK 
PePbeUV Rf SaUOLaPeQW SaUWLcLSaWLQJ. 

x IQfRUPaWLRQ KaV beeQ JLYeQ WR SROLWLcLaQV fURP VeYeUaO SROLWLcaO SaUWLeV 
RQ LVVXeV UeOaWed WR QXcOeaU SRZeU. 

 

Media and public interactions 

x MePbeUV Rf WKe dLYLVLRQ KaYe beeQ LQWeUYLeZed LQ SZedLVK UadLR RQ 
WRSLcV UeOaWed WR QXcOeaU SRZeU aQd WKe FXNXVKLPa QXcOeaU accLdeQW. 

x TKeUe KaYe beeQ VeYeUaO LQWeUYLeZV LQ QeZVSaSeUV aQd SZedLVK RadLR 
UeOaWed WR WKe UeRSeQLQJ Rf WKe bacKeORU SURJUaPPe LQ QXcOeaU 
WecKQRORJ\. 

x IQ FebUXaU\ P1 VeWeQVNaSVUadLRQ Kad VeYeUaO SURJUaPPeV ZKeUe a 
PePbeU Rf WKe dLYLVLRQ ZaV LQWeUYLeZed abRXW QXcOeaU SRZeU. 

Debate articles and comments 

x A QXPbeU Rf debaWe aUWLcOeV ZLWK LQcRUUecW VWaWePeQWV abRXW QXcOeaU 
SRZeU KaYe beeQ UeVSRQded WR LQ a QXPbeU Rf QeZVSaSeUV, 
LQcOXdLQJ DaJeQV N\KeWeU aQd SYeQVNa DaJbOadeW. 

x IQcRUUecW VWaWePeQWV b\ UeSRUWeUV aW QeZVSaSeUV, SZedLVK RadLR, aQd 
SZedLVK TeOeYLVLRQ KaV beeQ cRPPeQWed RQ b\ cRQWacWLQJ WKe 
UeSRUWeUV. 

x A QXPbeU Rf UeSOLeV RQ debaWe aUWLcOeV KaYe beeQ LVVXed. 

Other activities 

SeYeUaO eQWULeV RQ WLNLSedLa UeOaWed WR QXcOeaU SK\VLcV aQd QXcOeaU SRZeU 
KaYe beeQ cUeaWed RU edLWed. 
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ASSeQdL[ B. TRWaO MRQWe CaUOR fRU fXeO aQd 
PaWeULaOV 2018 - McBLL 
TKe SUeVeQWaWLRQ beORZ ZaV LQWeQded fRU WKe aQQXaO ReSRUW 2018 bXW ZaV 
accLdeQWO\ RPLWWed WKeQ. 

PK.D. VWXdeQW: PeWWeU HeOJeVVRQ 

MaLQ VXSeUYLVRU: AVV. PURf. HeQULN SM|VWUaQd 

Overview 

TKe SURMecW ZaV fLQaOL]ed dXULQJ 2018 ZLWK WKe cRPSOeWLRQ a VXcceVVfXO 
defeQce Rf a PK.D. WKeVLV b\ PeWWeU HeOJeVVRQ. 

IQ WKLV SURMecW, Ze cRQQecW PacURVcRSLc fXeO aQd aJLQJ SaUaPeWeUV WR WKe 
fXQdaPeQWaO QXcOeaU SK\VLcV SURceVVeV b\ XVLQJ WKe ZRUOd OeadLQJ QXcOeaU 
PRdeO cRde TALYS aQd WKe TRWaO MRQWe CaUOR PeWKRd (TMC) [1]. WLWK a TaO\V 
baVed cRde SacNaJe, QXcOeaU daWa OLbUaULeV caQ be SURdXced fRU aOO 
LVRWRSeV, UeacWLRQ cKaQQeOV, aQd VecRQdaU\ SaUWLcOe SURdXcWLRQV fRU WKe 
eQWLUe QXcOLde PaS. TKLV VR-caOOed TENDL OLbUaU\ LV LQ WKaW UeVSecW VXSeULRU WR 
cOaVVLcaO OLbUaULeV VXcK aV ENDF/B-VII aQd JEFF3.0. FXUWKeUPRUe, WKe TENDL 
OLbUaU\ KaV WKe adYaQWaJe WKaW LW caQ SURdXce cRPSOeWe cRYaULaQce 
LQfRUPaWLRQ, ZKLcK LV eVVeQWLaO WR caOcXOaWe SURSeU daPaJe PeWULcV. 

IQ WKe SURMecW, Ze aUe XVLQJ aQd LPSURYLQJ WKe TENDL aQd JEFF OLbUaU\ WR 
addUeVV PaWeULaO LVVXeV cRXSOed bRWK WR fXeO aQd aJLQJ SeUfRUPaQce, VXcK 
aV fOX[ aW WKe UeacWRU YeVVeO, JaV SURdXcWLRQ, aQd LQSXW SaUaPeWeUV WR DPA 
caOcXOaWLRQV. TKe JRaO LV WR TXaQWLf\ WKeVe SaUaPeWeUV LQcOXdLQJ WKeLU 
XQceUWaLQWLeV. TKe SURMecW LV aOVR SaUW Rf WKe IAEA CRRUdLQaWed ReVeaUcK 
PURMecW: PULPaU\ RadLaWLRQ DaPaJe CURVV-SecWLRQV [2].  OQe Rf WKe PRVW 
LPSRUWaQW SaUWV Rf WKLV ZRUN LV WR caOLbUaWe WKe PRdeO LQSXW SaUaPeWeUV aQd 
WKeLU XQceUWaLQWLeV b\ XVLQJ dLffeUeQWLaO aQd LQWeJUaO e[SeULPeQWaO daWa.  
DXULQJ WKe SURMecW, Ze KaYe fRXQd WKaW b\ XVLQJ GaXVVLaQ PURceVVeV (GP, Vee 
beORZ) PaQ\ Rf WKe LVVXeV cRXSOed ZLWK QXcOeaU daWa caOLbUaWLRQ, caQ be 
addUeVVed.   

Gaussian Processes.  

WKeQ PRdeO defecWV aUe SUeVeQW, WKe PRdeO fRU WKe XQdeUO\LQJ QXcOeaU 
SK\VLcV dReV QRW e[acWO\ UeSURdXce UeaOLW\, QR PaWWeU ZKaW SaUaPeWeUV aUe 
cKRVeQ fRU WKe PRdeO, L.e., ZKeQ fLWWLQJ a defecW PRdeO WR daWa, WKe UeVXOWV 
caQ becRPe YeU\ PLVOeadLQJ b\ LQWURdXcLQJ a bLaV ZKLcK VXSeUVedeV WKe 
eVWLPaWed XQceUWaLQW\. OQe Za\ WR WUeaW PRdeO defecWV LQ a V\VWePaWLc Za\ 
LV WR PRdeO WKe defecW XVLQJ a GaXVVLaQ PURceVV (GP). A GP LV a cROOecWLRQ Rf 
UaQdRP YaULabOeV, aQ\ fLQLWe QXPbeU Rf ZKLcK KaV a PXOWLYaULaWe QRUPaO 
dLVWULbXWLRQ. We e[SUeVV WKe e[SeULPeQWaO daWa; WKeLU XQceUWaLQWLeV; WKe PRdeO; 
aQd a PRdeO defecW PRdeOOed b\ a GP aV,  

ZKeUe Y LV WKe UaQdRP YecWRU fURP ZKLcK e[SeULPeQWaO daWa LV dUaZQ fURP, LV 
WKe PRdeO, [, LV WKe YecWRU Rf WKe LQdeSeQdeQW YaULabOe, ǃLV WKe SaUaPeWeU 
YecWRU, LV WKe PeaVXUePeQW XQceUWaLQW\, LV WKe PRdeO defecW:    
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ZKeUe, LQ WXUQ, ǆ_P ([)∼GP(0,N([,[')), SULRU WR RbVeUYLQJ WKe daWa fRU VRPe 
cKRLce Rf WKe cRYaULaQce fXQcWLRQ N([,[Ļ).  B\ PRdeO WKe PRdeO defecW XVLQJ 
a GP aQd fLW WKe PRdeO SaUaPeWeUV aQd WKe GP WR WKe e[SeULPeQWaO daWa 
VLPXOWaQeRXVO\, LW LV SRVVLbOe WR bRWK UeSURdXce e[SeULPeQWaO daWa, aQd 
RbWaLQ a JRRd deVcULSWLRQ Rf WKe XQdeUO\LQJ SK\VLcV. IW LV SRVVLbOe WR ZRUN ZLWK 
WKe GP bRWK LQ WKe SaUaPeWeU aQd RbVeUYabOe dRPaLQ. 

Reached milestones for the project 

OQe Rf WKe PaLQ JRaOV ZaV WR SXbOLVK PeWKRdV WKaW beWWeU WaNeV LQWR accRXQW 
WKe e[SeULPeQWaO dLffeUeQWLaO daWa WR caOLbUaWe WKe QXcOeaU daWa aQd LWV 
XQceUWaLQWLeV aQd WR aSSO\ WKeVe PeWKRdV WR UeacWRU-UeOeYaQW VWUXcWXUaO 
PaWeULaOV. AUWLcOeV LQ NXcOeaU DaWa SKeeW [3] (2014), PURJUeVV Rf NXcOeaU EQeUJ\ 
[4] (2017), aQd NXcOeaU IQVW. aQd MeWKRdV LQ PK\VLcV ReVeaUcK A [5] (2016) 
KaYe addUeVVed WKeVe LVVXeV aV ZeOO aV [9] aQd [10] (2017). DXULQJ 2018, GPV 
fRU WKe SaUaPeWeU dRPaLQ ZeUe deYeORSed [11] aQd aSSOLed WR aQ e[aPSOe 
eYaOXaWLRQ fRU Fe56. 

IQ UefeUeQce [4] (2017) XQceUWaLQWLeV LQ WKe effecWLYeQeVV Rf XVLQJ VR-caOOed 
"VKLeOdLQJ aVVePbOLeV" aLPLQJ WR e[WeQd WKe OLfe Rf SUeVVXUL]ed ZaWeU UeacWRUV 
ZaV UeSRUWed. TKe XQceUWaLQW\ ZaV deWeUPLQed WR be 2%, bXW WKeUe aUe VRPe 
LQdLcaWLRQV WKaW WKe XQceUWaLQW\ PLJKW be bLJJeU aQd cRQVeTXeQWO\, Ze KaYe 
SXW fRUZaUd a PeWKRd fRU a QeZ Fe56 eYaOXaWLRQ. See abRYe. 

TR LPSURYe WKe He SURdXcWLRQ SUedLcWLRQ (LPSRUWaQW fRU He-ePbULWWOePeQW) 
aQd WR SURYLde QXcOeaU daWa XQceUWaLQW\ eVWLPaWeV, a QeZ 59NL eYaOXaWLRQ 
KaV beeQ SURdXced. TKe ZRUN LV LQcOXded LQ JEFF3.3 aQd SXbOLVKed [6].  

OQe Rf WKe JRaOV ZaV WR SXbOLVK PeWKRdV WR beWWeU WaNe LQWR accRXQW WKe XVe 
Rf LQWeJUaO daWa. TKLV KaV beeQ dRQe [7] aQd LPSURYed dXULQJ 2018 [12].  

TKe LPSacW Rf NXcOeaU DaWa RQ dLffeUeQW fXeO cRQfLJXUaWLRQV ZaV WKRURXJKO\ 
VWXdLed LQ Ref [6], LQcOXdLQJ aOVR fLVVLRQ \LeOd XQceUWaLQWLeV.  

IQ UeVSecW WR fLVVLRQ JaV XQceUWaLQWLeV, VRPe SUeOLPLQaU\ ZRUN KaV beeQ 
SeUfRUPed [9], aQd WKe QeZ ZRUN LQ [10] addUeVVeV fLVVLRQ \LeOd deWeUPLQaWLRQ 
LQ SaUWLcXOaU. 

Activities during 2018 

WLWK UeVSecW WR WKe cKaOOeQJeV ZLWK caOLbUaWLQJ daPaJe PeWULcV WR OaUJe 
e[SeULPeQWaO daWabaVeV, PRVW Rf WKe cKaOOeQJeV ZeUe RXWOLQed LQ Ref [4], 
ZKeUe WKe cRQVeTXeQceV cRQceUQLQJ PRdeO defecWV, WRR ULJLd cR-YaULaQce 
PaWUL[ aQd LQcRQVLVWeQW e[SeULPeQWaO daWa LV deVcULbed.  DXULQJ 2018 PeWKRdV 
fRU GP fRU WKe PRdeO dRPaLQ aQd fRU PXOWL-cKaQQeO SK\VLcV (L.e., WKe UeacWLRQV 
LQ LURQ) KaV cRQWLQXed WR be deYeORSed. TKLV ZaV dRQe b\ XQ-cRQVWUaLQLQJ WKe 
SaUaPeWeUV LQ WKe eQeUJ\ dRPaLQ (See FLJXUe 3). I.e., WKe SaUaPeWeUV aUe 
aOORZed WR becRPe eQeUJ\ deSeQdeQW aURXQd a SaUaPeWeU ǃ. 
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Figure 3. Illustration of the use of GP in the parameter domain.  Normally the 
parameters are energy independent, but here we allow the parameters to vary with 
Energy using a GP. 

FLJXUe 4 LOOXVWUaWeV WKe deYLaWLRQ beWZeeQ a fLW WR aQ aVVXPed WUXWK fURP a 
V\QWKeWLc daWa VWXd\ XVLQJ a TALYS OLNe PRdeO.  AV caQ be VeeQ, WKe XVe Rf GP 
(Ued) VXbVWaQWLaOO\ LPSURYeV WKe UeVXOW. 

 

Figure 4. Results on a synthetic data study (140 000 points). Allowing the parameters 
to be energy dependent using GP (red) or using classic fits (grey). The example here 
is the inelastic cross-section of Fe56, important for damage calculations. 

TKe UeVXOWV KaYe beeQ UeSRUWed bRWK LQ [11] aQd LQ WKe PK.D. WKeVLV Rf 
P.HeOJeVVRQ. TKe PeWKRd ZaV cRQWLQXRXVO\ deYeORSed RYeU WKe \eaU WR aOVR 
KaQdOe LQcRQVLVWeQW daWa, aQd aQ e[aPSOe eYaOXaWLRQ ZaV deULYed aW WKe 
eQd Rf WKe \eaU aQd SUeVeQWed WR WKe LQWeUQaWLRQaO cRPPXQLW\.    

IQ addLWLRQ, dXULQJ WKe \eaU WKe PeWKRdV WR caOLbUaWe QXcOeaU daWa XVLQJ 
LQWeJUaO e[SeULPeQWV ZeUe aOVR LPSURYed [12] 

FLQaOO\, dXULQJ 2018 cRde dRcXPeQWaWLRQ aQd KaQd-RYeU ZeUe SeUfRUPed. IQ 
VXcK a Za\, PeWWeU HeOJeVVRQ KaV cUeaWed a fRXQdaWLRQ fRU cRQWLQXed 
SURMecWV LQ WKe UeaOP Rf QXcOeaU daWa fRU PaWeULaO daPaJe caOcXOaWLRQV, aQd 
a UeVeaUcKeU (GeRUJ ScKQabeO) ZaV aOVR KLUed dXULQJ 2018 WR cRQWLQXe WKe 
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SURMecW. TKLV Oed WR, e.J., WKaW a QeZ cR-YaULaQce VWUXcWXUe fRU WKe GP ZeUe 
SUeVeQWed [13].   TKe e[acW fRUPV aQd fXQdLQJ fRU WKe cRQWLQXed ZRUN Qeed 
WR be ZRUNed-RXW dXULQJ 2019. 

PXbOLcaWLRQV aQd cRQfeUeQce cRQWULbXWLRQV 2018 

PhD-Thesis 
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daWa XQceUWaLQWLeV : FLWWLQJ LPSeUfecW PRdeOV WR LPSeUfecW daWa"; PXbOLVKeU: 
AcWa UQLYeUVLWaWLV USVaOLeQVLV; ISBN: 978-91-513-0334-5; PeUPaOLQN: 
KWWS://XUQ.Nb.Ve/UeVROYe?XUQ=XUQ:QbQ:Ve:XX:dLYa-348553; (2018) 
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QXcOeaU daWa eYaOXaWLRQ"; CRQfeUeQce: 30WK WPEC MeeWLQJV SG44 PeeWLQJ 
PaULV Ma\ 2018; PeUPaOLQN: KWWS://XUQ.Nb.Ve/UeVROYe?XUQ=XUQ:QbQ:Ve:XX:dLYa-
356845; (2018) 
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