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eRD104: scope and tasks

• Investigate methods to significantly reduce the services load for an EIC 
MAPS based tracking detector.

• Efforts are concentrated on the areas where the bulk of the detector 
services exists: powering distribution and the readout system. 

• Powering:

• Radiation tolerant DC-DC converter, serial powering architectures with 
integrated regulators.

• Preliminary work: https://www.eicug.org/web/sites/default/files/Powering-
options-for-an-EIC-silicon-tracker.pdf

• Readout:

• Data aggregation on detector using radiation tolerant FPGAs, high speed optical 
links.

https://www.eicug.org/web/sites/default/files/Powering-options-for-an-EIC-silicon-tracker.pdf
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eRD104: deliverables, milestones, labor force 
• FY22 services reduction deliverables will include: 

1. Build upon the initial assessment of possible benefits of serial/DC-DC converters powering schemes and detail possible 
configurations with analysis of architectural benefits/weaknesses and assessment of current and upcoming DC-DC converter 
candidates in written report form. 

2. Single branch construction, testing and characterization of existing DC-DC converter candidates in likely architectures with 
written report. This work can be extended to other detector configurations/needs with appropriate consultation and 
architectures/requirements. 

3. Research into existing serial powering schemes used by ATLAS and other experiments with analysis and extrapolation into EIC 
case. 

4. If feasible, get example hardware and characterize. Otherwise examine on-chip or hybridized regulators. 

5. Examination of capabilities of components needed for multiplexing (rad-hard FPGAs and optical modules) and preliminary 
studies of the tradeoffs in architectural approaches. 

6. Written progress report. 
Ä� Reheagch i[j] erihji[g hegial d]qegi[g hcheZeh khed bs ATLAS a[d ]jheg erdegiZe[jh qijh

a[alshih a[d erjgad]laji][ i[j] EIC cahe�

Å� If feahible� gej eraZdle hagdqage a[d chagacjegive� Ojhegqihe eraZi[e ][�chid ]g hsbgidived

gegklaj]gh�

Æ� EraZi[aji][ ]f cadabilijieh ]f c]Zd][e[jh [eeded f]g Zkljidleri[g ¥gad�hagd FPGAh a[d ]djical

Z]dkleh¦ a[d dgeliZi[ags hjkdieh ]f jhe jgade]ffh i[ agchijecjkgal addg]acheh�

Ç� Wgijje[ dg]ggehh ged]gj�

Lab]g F]gce
EICSC ZeZbegh qill dg]pide jhe lab]g f]gce f]g jhe ab]pe dg]d]hed FYÃÃ acjipijs� The bgeakd]q[ ]f

EICSC i[hjijkji][h i[p]lped a[d a c][jacj degh][h f]g jhe acjipijieh ih hh]q[ i[ jhe f]ll]qi[g jable� Pleahe

[]je jhaj jhe eff]gj jable ih []j sej c]Zdleje� Z]ge i[hjijkji][h qill be j]i[i[g jhe j]dich hh]q[ a[d jhih

jable qill c][ji[ke j] be kddajed�

T]dQc I[hjQjkjQ][h Q[p]YpId C][jacj PIgh][

P]qegi[g SshjeZ U[ipeghijs ]f BigZi[ghaZ�
STFC RAL PPD

Lakga G][ella ¥U[ip ]f
BigZi[ghaZ¦� Feggkh Wilh][
¥RAL¦

Read]kj hshjeZ ORNL� BNL J] SchaZbach ¥ORNL¦

Schedkle

Refege[ceh

§Â¨ B� Abelep ej al�� Tech[ical Dehig[ Red]gj f]g jhe Udggade ]f jhe ALICE I[[eg Tgacki[g SshjeZ� J� Phsh�

G ÅÂ ¥ÃÁÂÅ¦ ÁÉÈÁÁÃ� d]i�ÂÁ�ÂÁÉÉ�ÁÊÆÅ�ÄÉÊÊ�ÅÂ�É�ÁÉÈÁÁÃ�

§Ã¨ A� C]llk� L� Ggei[eg� P]qegi[g ]dji][h f]g a[ EIC hilic][ jgackeg

hjjdh���qqq�eickg�]gg�qeb�hijeh�defaklj�fileh�P]qegi[g�]dji][h�f]g�a[�EIC�hilic][�jgackeg�ddf

Tojal bkdgej needh fog FYÃÃ�

ORNL� ¹ÂÇ�Ãk

BNL� ¹ÄÃk

Thehe bkdgej nkmbegh khe labog gajeh conhihjenj qijh bkgdened gajeh fgom jhe labog hokgce ¥hjaff and

dohjdoc age noj cohjed in jhih fogmklajion¦�

Noje jhaj jhe UK and INFN conjgibkjionh age in kind conjgibkjionh on a behj effogj bahih � noj cohjed jo

dgojecj� The UK conjgibkjion ih fknded pia jhe UKRI�STFC Infgahjgkcjkge Bid fog EIC R²D�

Milehjoneh
The folloqing milehjoneh age anjicidajed and hhoqn in jhe hchedkle floq��

Milehj][e Dehcgidji][ Daje

gedogj on hegial doqeging ÃÁÃÃ�ÁÅ�ÃÊ

gedogj on DC�DC doqeging ÃÁÃÃ�ÁÇ�ÃÅ

FYÃÃ ahhehhmenj gedogj on doqeging odjionh ÃÁÃÃ�ÁÊ�ÃÊ

egdÂÁÅ FYÃÃ gedogj ÃÁÃÃ�ÁÊ�ÄÁ

Segpiceh Redkcjion Delipegableh
FYÃÃ hegpiceh gedkcjion delipegableh qill inclkde�

Â� Bkild kdon jhe inijial ahhehhmenj of dohhible benefijh of hegial�DC�DC conpegjegh doqeging

hchemeh and dejail dohhible configkgajionh qijh analshih of agchijecjkgal benefijh�qeaknehheh

and ahhehhmenj of ckggenj and kdcoming DC�DC conpegjeg candidajeh in qgijjen gedogj fogm�

Ã� Single bganch conhjgkcjion� jehjing and chagacjegivajion of erihjing DC�DC conpegjeg candidajeh

in likels agchijecjkgeh qijh qgijjen gedogj� Thih qogk can be erjended jo ojheg dejecjog

configkgajionh�needh qijh addgodgiaje conhkljajion and agchijecjkgeh�gefkigemenjh�

eRD104 award letter: “The timelines 
were adjusted to accommodate the 
delayed start of the R&D program”. 
EIC SC coordination is seeking
clarification with Thomas Ullrich.
* New date shown by Thomas 
https://indico.bnl.gov/event/15371
/contributions/62793/attachments
/40749/

à 2022/08*

à 2022/10*

https://indico.bnl.gov/event/15371/contributions/62793/attachments/40749/
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eRD104: budget

• Budget requested: $48.2k

• Awarded: $48k

Tojal bkdgej needh fog FYÃÃ�

ORNL� ¹ÂÇ�Ãk

BNL� ¹ÄÃk

Thehe bkdgej nkmbegh khe labog gajeh conhihjenj qijh bkgdened gajeh fgom jhe labog hokgce ¥hjaff and

dohjdoc age noj cohjed in jhih fogmklajion¦�

Noje jhaj jhe UK and INFN conjgibkjionh age in kind conjgibkjionh on a behj effogj bahih � noj cohjed jo

dgojecj� The UK conjgibkjion ih fknded pia jhe UKRI�STFC Infgahjgkcjkge Bid fog EIC R²D�

Milehjoneh
The folloqing milehjoneh age anjicidajed and hhoqn in jhe hchedkle floq��

Milehj][e Dehcgidji][ Daje

gedogj on hegial doqeging ÃÁÃÃ�ÁÅ�ÃÊ

gedogj on DC�DC doqeging ÃÁÃÃ�ÁÇ�ÃÅ

FYÃÃ ahhehhmenj gedogj on doqeging odjionh ÃÁÃÃ�ÁÊ�ÃÊ

egdÂÁÅ FYÃÃ gedogj ÃÁÃÃ�ÁÊ�ÄÁ

Segpiceh Redkcjion Delipegableh
FYÃÃ hegpiceh gedkcjion delipegableh qill inclkde�

Â� Bkild kdon jhe inijial ahhehhmenj of dohhible benefijh of hegial�DC�DC conpegjegh doqeging

hchemeh and dejail dohhible configkgajionh qijh analshih of agchijecjkgal benefijh�qeaknehheh

and ahhehhmenj of ckggenj and kdcoming DC�DC conpegjeg candidajeh in qgijjen gedogj fogm�

Ã� Single bganch conhjgkcjion� jehjing and chagacjegivajion of erihjing DC�DC conpegjeg candidajeh

in likels agchijecjkgeh qijh qgijjen gedogj� Thih qogk can be erjended jo ojheg dejecjog

configkgajionh�needh qijh addgodgiaje conhkljajion and agchijecjkgeh�gefkigemenjh�
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eRD111: scope and tasks

• Development of a full tracking detector solution composed of next 
generation 65 nm MAPS sensors.

• Forming modules from stitched sensors.

• Stave/disc construction.

• Mechanics and cooling.
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eRD111: deliverables  

  

  

DĞůŝǀĞƌabůĞƐ   
FŽƌŵŝŶŐ   ŵŽdƵůĞƐ   ĨƌŽŵ   ƐƟƚcŚĞd   ƐĞŶƐŽƌƐ   
The   FYϮϮ   effŽƌƚƐ   in   fŽƌming   mŽdƵleƐ   fƌŽm   ƐƟƚched   ƐenƐŽƌƐ   deliǀeƌableƐ   ǁill   inclƵde͗  

ϭ͘ SƚƵdǇ   Žf   hŽǁ   ƚŽ   adaƉƚ   ƚhe   ITSϯ   baƐed   mechanical   and   elecƚƌical   chaƌacƚeƌiƐƟcƐ   ƚŽ   ƚhe   nŽminal   
EIC   ǀeƌƚeǆing   laǇeƌ   ƌadii   baƐed   Žn   ƚhe   aǀailable   ƌeƟcle   ƐiǌeƐ͕   and   ŽƉƟmiǌaƟŽn   Žf   ƚhe   bending   and   
inƚeƌcŽnnecƟŽn   ƚechniƋƵeƐ   fŽƌ   ƚhe   ƌeƐƵlƟng   cŽnfigƵƌaƟŽn   

Ϯ͘ SƚƵdǇ   Žf   hŽǁ   ƚŽ   cŽnfigƵƌe   ƐenƐŽƌƐ   inƚŽ   ƐƚaǀeƐ   and   diƐcƐ   baƐed   Žn   ƌeƟcle   ƐiǌeƐ   and   ƉŽƐƐible   Ǉield   
cŽnfigƵƌaƟŽnƐ   Žn   a   ϭϮ͟   ǁafeƌ͘    

ϯ͘ SƚƵdǇ   Žf   ŽƉƟmiǌing   ƚhe   nƵmbeƌ   Žf   ƐƟƚched   ƐenƐŽƌ   ƵniƚƐ   inƚŽ   a   mŽdƵle   cŽmƉŽƐed   Žf   an   
alƵminƵm   fleǆ   PCB   and   ŽƉƟmiǌed   nƵmbeƌ   Žf   ƐenƐŽƌƐ͘   Fleǆ   PCB   ;alƵminiƵm   cŽndƵcƚŽƌͿ   
manƵfacƚƵƌing   caƉabiliƟeƐ   ǁill   ƉlaǇ   a   Ɛignificanƚ   ƌŽle͘   PƌŽƚŽƚǇƉe   deƐignƐ   maǇ   be   ƌƵn   aƐ   a   ƚeƐƚ   
fabƌicaƟŽn   and   aƐƐeƐƐed͘   

ϰ͘ The   need   fŽƌ   ƚŽŽling   ƚŽ   aƐƐemble   and   ƚeƐƚ   ƐenƐŽƌƐ   in   mŽdƵle   fŽƌm   ǁill   be   inǀeƐƟgaƚed   ;ƚhiƐ   ǁaƐ   a   
ǀeƌǇ   Ɛignificanƚ   Ɖaƌƚ   Žf   ƚhe   ALICE   deǀelŽƉmenƚ   fŽƌ   ITSϮͿ͘   

ϱ͘ ThiƐ   ǁill   ineǀiƚablǇ   be   a   ƐƵƌǀeǇ   effŽƌƚ   and   ǁill   need   ƚŽ   be   fƵƌƚheƌ   ŽƉƟmiǌed   Žnce   Ǉield   figƵƌeƐ   aƌe   
knŽǁn͘   NeǀeƌƚheleƐƐ   ƚhiƐ   ǁŽƌk   iƐ   needed   ƚŽ   fŽƌm   ƌeƋƵiƌemenƚƐ   fŽƌ   ƚhe   laƌgeͲaƌea   ƐenƐŽƌ   deƐign   
in   a   mƵlƟƉle   ƐenƐŽƌ   сх   Ɛingle   ƌeadŽƵƚ   chaining͘   ThiƐ   ǁill   infŽƌm   ƚhe   fƵncƟŽnaliƚǇ   needed   ƚŽ   be   
bƵilƚ   inƚŽ   ƚhe   fŽƌked   ƐenƐŽƌ   deƐign͘     

ϲ͘ A   ǁƌiƩen   ƌeƉŽƌƚ   cŽǀeƌing   ƚhiƐ   ǁill   be   deliǀeƌed͘   

  

SƚaǀĞƐ   aŶd   DŝƐcƐ   
SƚaǀeƐ   and   DiƐcƐ   deliǀeƌableƐ   fŽƌ   FYϮϮ   ǁill   be͗   

ϭ͘ CŽnceƉƚƵal   deƐignƐ   ǁiƚh   analǇƐiƐ   ƌeadǇ   ƚŽ   be   ƉƌŽƚŽƚǇƉed͘   
Ϯ͘ IniƟal   ƐimƉle   ƉƌŽƚŽƚǇƉe   ͟ ƉƌŽŽf   Žf   cŽnceƉƚ͟   ƚeƐƚ   ƉieceƐ   ƚŽ   be   ƵƐed   in   cŽŽling   and   mechanical   

ƚeƐƟng͘   
ϯ͘ WƌiƩen   ƌeƉŽƌƚƐ   deƚailing   ƚhe   ƌeƐƵlƚƐ   and   eǀalƵaƟng   ƐƵiƚabiliƚǇ   fŽƌ   final   deƐign   ;ƉaƌameƚeƌƐ   ǁill   

ineǀiƚablǇ   change͕   bƵƚ   ǁe   need   ƚŽ   eǀalƵaƚe   ƚhe   deƐign   cŽnceƉƚƐ   in   ƚhe   fƌameǁŽƌk   Žf   ƚhe   cƵƌƌenƚ   
knŽǁledgeͿ͘   

  

ƌeƉŽƌƚ   Žn   ƐimƉle   diƐc   and   Ɛƚaǀe   mŽdelƐ   ϮϬϮϮͬϭϮͬϮϭ   ;FYϮϯͿ   

ƵƉͲƚŽͲdaƚe   ƐilicŽn   ƚƌacking   CAD   mŽdelƐ   ϮϬϮϮͬϬϲͬϭϱ   

ƌeƉŽƌƚ   Žn   mechanicƐ   cŽnceƉƚƵal   deƐign   ϮϬϮϮͬϬϳͬϮϳ   

ERDϭϭϭ   ƌeƉŽƌƚ   fŽƌ   FYϮϮ   ϮϬϮϮͬϬϵͬϮϭ   
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eRD111: deliverables

  

  

  

DĞůŝǀĞƌabůĞƐ   
FŽƌŵŝŶŐ   ŵŽdƵůĞƐ   ĨƌŽŵ   ƐƟƚcŚĞd   ƐĞŶƐŽƌƐ   
The   FYϮϮ   effŽƌƚƐ   in   fŽƌming   mŽdƵleƐ   fƌŽm   ƐƟƚched   ƐenƐŽƌƐ   deliǀeƌableƐ   ǁill   inclƵde͗  

ϭ͘ SƚƵdǇ   Žf   hŽǁ   ƚŽ   adaƉƚ   ƚhe   ITSϯ   baƐed   mechanical   and   elecƚƌical   chaƌacƚeƌiƐƟcƐ   ƚŽ   ƚhe   nŽminal   
EIC   ǀeƌƚeǆing   laǇeƌ   ƌadii   baƐed   Žn   ƚhe   aǀailable   ƌeƟcle   ƐiǌeƐ͕   and   ŽƉƟmiǌaƟŽn   Žf   ƚhe   bending   and   
inƚeƌcŽnnecƟŽn   ƚechniƋƵeƐ   fŽƌ   ƚhe   ƌeƐƵlƟng   cŽnfigƵƌaƟŽn   

Ϯ͘ SƚƵdǇ   Žf   hŽǁ   ƚŽ   cŽnfigƵƌe   ƐenƐŽƌƐ   inƚŽ   ƐƚaǀeƐ   and   diƐcƐ   baƐed   Žn   ƌeƟcle   ƐiǌeƐ   and   ƉŽƐƐible   Ǉield   
cŽnfigƵƌaƟŽnƐ   Žn   a   ϭϮ͟   ǁafeƌ͘    

ϯ͘ SƚƵdǇ   Žf   ŽƉƟmiǌing   ƚhe   nƵmbeƌ   Žf   ƐƟƚched   ƐenƐŽƌ   ƵniƚƐ   inƚŽ   a   mŽdƵle   cŽmƉŽƐed   Žf   an   
alƵminƵm   fleǆ   PCB   and   ŽƉƟmiǌed   nƵmbeƌ   Žf   ƐenƐŽƌƐ͘   Fleǆ   PCB   ;alƵminiƵm   cŽndƵcƚŽƌͿ   
manƵfacƚƵƌing   caƉabiliƟeƐ   ǁill   ƉlaǇ   a   Ɛignificanƚ   ƌŽle͘   PƌŽƚŽƚǇƉe   deƐignƐ   maǇ   be   ƌƵn   aƐ   a   ƚeƐƚ   
fabƌicaƟŽn   and   aƐƐeƐƐed͘   

ϰ͘ The   need   fŽƌ   ƚŽŽling   ƚŽ   aƐƐemble   and   ƚeƐƚ   ƐenƐŽƌƐ   in   mŽdƵle   fŽƌm   ǁill   be   inǀeƐƟgaƚed   ;ƚhiƐ   ǁaƐ   a   
ǀeƌǇ   Ɛignificanƚ   Ɖaƌƚ   Žf   ƚhe   ALICE   deǀelŽƉmenƚ   fŽƌ   ITSϮͿ͘   

ϱ͘ ThiƐ   ǁill   ineǀiƚablǇ   be   a   ƐƵƌǀeǇ   effŽƌƚ   and   ǁill   need   ƚŽ   be   fƵƌƚheƌ   ŽƉƟmiǌed   Žnce   Ǉield   figƵƌeƐ   aƌe   
knŽǁn͘   NeǀeƌƚheleƐƐ   ƚhiƐ   ǁŽƌk   iƐ   needed   ƚŽ   fŽƌm   ƌeƋƵiƌemenƚƐ   fŽƌ   ƚhe   laƌgeͲaƌea   ƐenƐŽƌ   deƐign   
in   a   mƵlƟƉle   ƐenƐŽƌ   сх   Ɛingle   ƌeadŽƵƚ   chaining͘   ThiƐ   ǁill   infŽƌm   ƚhe   fƵncƟŽnaliƚǇ   needed   ƚŽ   be   
bƵilƚ   inƚŽ   ƚhe   fŽƌked   ƐenƐŽƌ   deƐign͘     

ϲ͘ A   ǁƌiƩen   ƌeƉŽƌƚ   cŽǀeƌing   ƚhiƐ   ǁill   be   deliǀeƌed͘   

  

SƚaǀĞƐ   aŶd   DŝƐcƐ   
SƚaǀeƐ   and   DiƐcƐ   deliǀeƌableƐ   fŽƌ   FYϮϮ   ǁill   be͗   

ϭ͘ CŽnceƉƚƵal   deƐignƐ   ǁiƚh   analǇƐiƐ   ƌeadǇ   ƚŽ   be   ƉƌŽƚŽƚǇƉed͘   
Ϯ͘ IniƟal   ƐimƉle   ƉƌŽƚŽƚǇƉe   ͟ ƉƌŽŽf   Žf   cŽnceƉƚ͟   ƚeƐƚ   ƉieceƐ   ƚŽ   be   ƵƐed   in   cŽŽling   and   mechanical   

ƚeƐƟng͘   
ϯ͘ WƌiƩen   ƌeƉŽƌƚƐ   deƚailing   ƚhe   ƌeƐƵlƚƐ   and   eǀalƵaƟng   ƐƵiƚabiliƚǇ   fŽƌ   final   deƐign   ;ƉaƌameƚeƌƐ   ǁill   

ineǀiƚablǇ   change͕   bƵƚ   ǁe   need   ƚŽ   eǀalƵaƚe   ƚhe   deƐign   cŽnceƉƚƐ   in   ƚhe   fƌameǁŽƌk   Žf   ƚhe   cƵƌƌenƚ   
knŽǁledgeͿ͘   

  

ƌeƉŽƌƚ   Žn   ƐimƉle   diƐc   and   Ɛƚaǀe   mŽdelƐ   ϮϬϮϮͬϭϮͬϮϭ   ;FYϮϯͿ   

ƵƉͲƚŽͲdaƚe   ƐilicŽn   ƚƌacking   CAD   mŽdelƐ   ϮϬϮϮͬϬϲͬϭϱ   

ƌeƉŽƌƚ   Žn   mechanicƐ   cŽnceƉƚƵal   deƐign   ϮϬϮϮͬϬϳͬϮϳ   

ERDϭϭϭ   ƌeƉŽƌƚ   fŽƌ   FYϮϮ   ϮϬϮϮͬϬϵͬϮϭ   

MĞĐŚaŶŝĐƐ͕   ŝŶƚĞŐƌaƟŽŶ   aŶĚ   ĐŽŽůŝŶŐ   
DeůiǀeƌabůeƐ   fŽƌ   ƚhe   MechaŶicƐ͕   iŶƚegƌaƟŽŶ   aŶd   cŽŽůiŶg   fŽƌ   ƚhe   afŽƌeŵeŶƟŽŶed   FTE   cŽŵƉŽƐiƟŽŶ   aŶd   
ůeǀeů   Žf   effŽƌƚ   iŶ   FYϮϮ   ǁiůů   iŶcůƵde͗   

ϭ͘ UƉdaƚed   aŶd   ŵaiŶƚaiŶed   CAD   ŵŽdeů   Žf   eǀŽůǀiŶg   ƐiůicŽŶ   ƚƌacŬiŶg   deƚecƚŽƌ   deƐigŶ   iŶ   cŽŶũƵŶcƟŽŶ   
ǁiƚh   EIC   ƉƌŽũecƚ   deƚecƚŽƌ   cŽŶƐƚƌaiŶƚƐ   iŶcůƵdiŶg   beaŵ   ƉiƉe͕   aƐƐeŵbůǇ͕    iŶƚegƌaƟŽŶ   eŶǀeůŽƉeƐ͕   eƚc͘   

Ϯ͘ DeƐigŶ   cŽŶceƉƚƐ   fŽƌ   ƚhe   fƵůů   Ɛeƚ   Žf   deƚecƚŽƌ   ƐƵƉƉŽƌƚƐ   iŶcůƵdiŶg   cǇůiŶdeƌƐ͕   ƐheůůƐ͕   ƐeƌǀiceƐ   
chaŶŶeůƐ͕   cŽŶŶecƟŽŶ   ƉŽiŶƚƐ   ƚŽ   gůŽbaů   ƐƵƉƉŽƌƚƐ   ǁiƚh   deƚecƚŽƌ   aƐƐeŵbůǇ͕    iŶƚegƌaƟŽŶ͕   aŶd   
cŽŶŶecƟŽŶ   ƚŽ   ƐeƌǀiceƐ   aƐƉecƚƐ   addƌeƐƐed͘   ThiƐ   ǁiůů   be   iŶ   ǁƌiƩeŶ   fŽƌŵ   aŶd   iŶ   CAD   ŵŽdeů   fŽƌŵ͘   

ϯ͘ IŶiƟaů   aŶaůǇƐiƐ   Žf   ƚhe   deƐigŶ   aŶd   ƉŽƐƐibůǇ   ƉƌŽƚŽƚǇƉe   ƉieceƐ   Žf   ƚhe   caƌbŽŶ   fibeƌ   ƐƚƌƵcƚƵƌeƐ   iŶǀŽůǀed   
iŶ   ƚhe   ƚƌacŬiŶg   deƚecƚŽƌ   aƐ   a   ǁƌiƩeŶ   ƌeƉŽƌƚ͘   

ϰ͘ AŶaůǇƐiƐ   Žf   ƚhe   cŽŽůiŶg   ŽƉƟŽŶƐ   fŽƌ   ƚhe   ƐƚaǀeƐ   aŶd   diƐcƐ   ;ǀeƌƚeǆiŶg   ůaǇeƌƐ   aƌe   aŶ   ŽŶgŽiŶg   ƚŽƉic   
ǁiƚh   ƚhe   ITSϯ   ǁŽƌŬͿ͘   PƌeůiŵiŶaƌǇ   deƐigŶ   Žf   ǁaƚeƌ   cŽŽůiŶg   ŽƉƟŽŶƐ   ǁiƚh   ƐegŵeŶƚaƟŽŶ   aŶd   
aƌchiƚecƚƵƌe͘   IŶǀeƐƟgaƟŽŶ   iŶƚŽ   aŶd   aŶaůǇƐiƐ   Žf   ƵƐiŶg   aiƌ   cŽŽůiŶg   iŶ   a   ƐaŶdǁiched   caƌbŽŶ   fŽaŵ   
cŽŶfigƵƌaƟŽŶ   fŽƌ   ƐƚaǀeƐ   aŶd   diƐcƐ͘   Aůů   iŶ   ǁƌiƩeŶ   ƌeƉŽƌƚ   fŽƌŵ͘   If   feaƐibůe͕   iŶiƟaů   aŶaůǇƐiƐ   
ƉƌŽƚŽƚǇƉeƐ   aŶd   ƌeƐƵůƚƐ   ǁiƚh   a   ƌeƉŽƌƚ   iŶ   ǁƌiƩeŶ   fŽƌŵ͘   

LabŽƌ   FŽƌĐĞ   
EICSC   ŵeŵbeƌƐ   ǁiůů   ƉƌŽǀide   ƚhe   ůabŽƌ   fŽƌce   fŽƌ   ƚhe   abŽǀe   ƉƌŽƉŽƐed   FYϮϮ   acƟǀiƚǇ͘   The   bƌeaŬdŽǁŶ   Žf   
EICSC   iŶƐƟƚƵƟŽŶƐ   iŶǀŽůǀed   aŶd   a   cŽŶƚacƚ   ƉeƌƐŽŶƐ   fŽƌ   ƚhe   acƟǀiƟeƐ   iƐ   ƐhŽǁŶ   iŶ   ƚhe   fŽůůŽǁiŶg   ƚabůe͘   PůeaƐe   
ŶŽƚe   ƚhaƚ   ƚhe   effŽƌƚ   ƚabůe   iƐ   ŶŽƚ   Ǉeƚ   cŽŵƉůeƚe͕   ŵŽƌe   iŶƐƟƚƵƟŽŶƐ   ǁiůů   be   ũŽiŶiŶg   ƚhe   ƚŽƉicƐ   ƐhŽǁŶ   aŶd   ƚhiƐ   
ƚabůe   ǁiůů   cŽŶƟŶƵe   ƚŽ   be   ƵƉdaƚed͘   

  

  

SĐŚĞĚƵůĞ   
  

MŽdƵůeƐ   

TŽƉŝc   IŶƐƟƚƵƟŽŶƐ   ŝŶǀŽůǀĞd   CŽŶƚacƚ   PĞƌƐŽŶ   

FŽƌŵŝŶŐ   ŵŽĚƵůĞƐ   ĨƌŽŵ   
ƐƟƚĐŚĞĚ   ƐĞŶƐŽƌƐ   

INFN   TƌieƐƚe͕   UK   gƌŽƵƉƐ   
;DaƌeƐbƵƌǇ͕    LaŶcaƐƚeƌ͕    LiǀeƌƉŽŽů͕   
BiƌŵiŶghaŵͿ͕   INFN   Baƌi   

GiacŽŵŽ   CŽŶƟŶ   ;INFN   TƌieƐƚeͿ   
DŽŵeŶicŽ   Eůia   ;INFN   BaƌiͿ   
RŽǇ   LeŵŵŽŶ   ;DaƌeƐbƵƌǇͿ   

SƚaǀĞƐ   aŶĚ   DŝƐĐƐ   LBNL͕   LANL͕   UK   gƌŽƵƉƐ   
;DaƌeƐbƵƌǇ͕    LaŶcaƐƚeƌ͕    LiǀeƌƉŽŽůͿ  

NiŬŬi   AƉadƵůa   ;LBNLͿ   
Waůƚeƌ   SŽŶdheŵ   ;LANLͿ   
RŽǇ   LeŵŵŽŶ   ;DaƌeƐbƵƌǇͿ   

MĞĐŚaŶŝĐƐ͕   ŝŶƚĞŐƌaƟŽŶ   aŶĚ   
ĐŽŽůŝŶŐ   

LBL͕   LANL͕   JLAB͕     EƌŶƐƚ SichƚeƌŵaŶŶ ;LBNLͿ   
JaŵeƐ   FaƐƚ   ;JLABͿ   
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BƵdgeƚ   aŶd   ŵileƐƚŽŶeƐ   
BƵdŐĞƚ   
PůeaƐe   ŶŽƚe   ƚhaƚ   ƚhe   bƵdgeƚ   giǀeŶ   beůŽǁ   iƐ   deƐcƌibed   iŶ   ƚhe   US   DOE   ƐǇƐƚeŵ   ǁheƌe   ƐcieŶƟfic   Ɛƚaff   aůƌeadǇ   
ŽŶ   gƌaŶƚ   ;Ɛƚaff͕   ƉŽƐƚdŽcͿ   aƌe   ŶŽƚ   cŽƐƚed   aƐ   Ɖaƌƚ   Žf   ƚhe   ƚŽƚaůƐ   ƉƌeƐeŶƚed   heƌe   bƵƚ   ƐƵƉƉŽƌƚ   Ɛƚaff   ;eŶgiŶeeƌƐ͕   
ƚechŶiciaŶƐ͕   eƚc͘Ϳ   aƌe   cŽƐƚed   ƚŽ   ƚhe   ƉƌŽjecƚ͘   The   ŶaƚƵƌe   Žf   iŶƚeƌŶaƟŽŶaů   cŽůůabŽƌaƟŽŶƐ   iŶǀiƚe   ƚhe   
ƉŽƐƐibiůiƚǇ   ƚhaƚ   ƐŽŵe   Žf   ƚhiƐ   ǁŽƌŬ   ǁiůů   be   dŽŶe   iŶ   iŶƐƟƚƵƟŽŶƐ   ƚhaƚ   adheƌe   ƚŽ   diffeƌeŶƚ   fƵŶdiŶg   ƐǇƐƚeŵƐ͘   AƐ   
ƐƵch͕   ƚhe   ŶƵŵbeƌƐ   ƉƌeƐeŶƚed   ƌeƉƌeƐeŶƚ   ƚhe   high   ůiŵiƚ   eǆƉecƚed   ƚŽ   dŽ   ƚhe   ƚaƐŬƐ   deƐcƌibed͘   

The   bƵdgeƚ   ƐhŽǁŶ   beůŽǁ   fŽƌ   FYϮϮ   iƐ   iŶ   ƐƵŵŵaƌǇ   fŽƌŵ͘     

  

TŽƚaů   bƵdgeƚ   ŶeedƐ   fŽƌ   FYϮϮ͗   

LANL͗   Ψϲϰ͘ϮŬ   

LBNL͗   Ψϭϳϲ͘ϲŬ   

  

TheƐe   bƵdgeƚ   ŶƵŵbeƌƐ   ƵƐe   ůabŽƌ   ƌaƚeƐ   cŽŶƐiƐƚeŶƚ   ǁiƚh   bƵƌdeŶed   ƌaƚeƐ   fƌŽŵ   ƚhe   ůabŽƌ   ƐŽƵƌce   ;Ɛƚaff   aŶd   
ƉŽƐƚdŽc   aƌe   ŶŽƚ   cŽƐƚed   iŶ   ƚhiƐ   fŽƌŵƵůaƟŽŶͿ͘   

NŽƚe   ƚhaƚ   ƚhe   UK   aŶd   INFN   cŽŶƚƌibƵƟŽŶƐ   aƌe    iŶ   ŬiŶd   cŽŶƚƌibƵƟŽŶƐ   ŽŶ   a   beƐƚ   effŽƌƚ   baƐiƐ   Ͳ   ŶŽƚ   cŽƐƚed   ƚŽ   
ƉƌŽjecƚ ͘   The   UK   cŽŶƚƌibƵƟŽŶ   iƐ   fƵŶded   ǀia   ƚhe   UKRIͲSTFC   IŶfƌaƐƚƌƵcƚƵƌe   Bid   fŽƌ   EIC   RΘD͘   SiŵiůaƌůǇ͕    ƚhe  
JLAB   cŽŶƚƌibƵƟŽŶ   iƐ   aůƐŽ   a   Ɛƚaff   ƉeƌƐŽŶ   ǁhŽ   iƐ   ŶŽƚ   cŽƐƚed   ƚŽ   ƚhe   ƉƌŽjecƚ   RΘD   

MŝůĞƐƚŽŶĞƐ   
The   fŽůůŽǁiŶg   ŵiůeƐƚŽŶeƐ   aƌe   aŶƟciƉaƚed   aŶd   ƐhŽǁŶ   iŶ   ƚhe   ƐchedƵůe   flŽǁ͘͘   

  
  

MileƐƚŽŶe   DeƐcƌiƉƟŽŶ   Daƚe   

ƌeƉŽƌƚ   ŽŶ   ŵŽdƵůeƐ   ŽƉƟŽŶƐͬŽƉƟŵiǌaƟŽŶƐ   ϮϬϮϮͬϬϴͬϬϴ   

ƌeƉŽƌƚ   ŽŶ   baƐeůiŶe   Ɛƚaǀe   deƐigŶƐ   ϮϬϮϮͬϬϰͬϮϳ   

ƌeƉŽƌƚ   ŽŶ   baƐeůiŶe   diƐc   deƐigŶƐ   ϮϬϮϮͬϬϲͬϬϴ   

  

  

  

DĞůŝǀĞƌabůĞƐ   
FŽƌŵŝŶŐ   ŵŽdƵůĞƐ   ĨƌŽŵ   ƐƟƚcŚĞd   ƐĞŶƐŽƌƐ   
The   FYϮϮ   effŽƌƚƐ   in   fŽƌming   mŽdƵleƐ   fƌŽm   ƐƟƚched   ƐenƐŽƌƐ   deliǀeƌableƐ   ǁill   inclƵde͗  

ϭ͘ SƚƵdǇ   Žf   hŽǁ   ƚŽ   adaƉƚ   ƚhe   ITSϯ   baƐed   mechanical   and   elecƚƌical   chaƌacƚeƌiƐƟcƐ   ƚŽ   ƚhe   nŽminal   
EIC   ǀeƌƚeǆing   laǇeƌ   ƌadii   baƐed   Žn   ƚhe   aǀailable   ƌeƟcle   ƐiǌeƐ͕   and   ŽƉƟmiǌaƟŽn   Žf   ƚhe   bending   and   
inƚeƌcŽnnecƟŽn   ƚechniƋƵeƐ   fŽƌ   ƚhe   ƌeƐƵlƟng   cŽnfigƵƌaƟŽn   

Ϯ͘ SƚƵdǇ   Žf   hŽǁ   ƚŽ   cŽnfigƵƌe   ƐenƐŽƌƐ   inƚŽ   ƐƚaǀeƐ   and   diƐcƐ   baƐed   Žn   ƌeƟcle   ƐiǌeƐ   and   ƉŽƐƐible   Ǉield   
cŽnfigƵƌaƟŽnƐ   Žn   a   ϭϮ͟   ǁafeƌ͘    

ϯ͘ SƚƵdǇ   Žf   ŽƉƟmiǌing   ƚhe   nƵmbeƌ   Žf   ƐƟƚched   ƐenƐŽƌ   ƵniƚƐ   inƚŽ   a   mŽdƵle   cŽmƉŽƐed   Žf   an   
alƵminƵm   fleǆ   PCB   and   ŽƉƟmiǌed   nƵmbeƌ   Žf   ƐenƐŽƌƐ͘   Fleǆ   PCB   ;alƵminiƵm   cŽndƵcƚŽƌͿ   
manƵfacƚƵƌing   caƉabiliƟeƐ   ǁill   ƉlaǇ   a   Ɛignificanƚ   ƌŽle͘   PƌŽƚŽƚǇƉe   deƐignƐ   maǇ   be   ƌƵn   aƐ   a   ƚeƐƚ   
fabƌicaƟŽn   and   aƐƐeƐƐed͘   

ϰ͘ The   need   fŽƌ   ƚŽŽling   ƚŽ   aƐƐemble   and   ƚeƐƚ   ƐenƐŽƌƐ   in   mŽdƵle   fŽƌm   ǁill   be   inǀeƐƟgaƚed   ;ƚhiƐ   ǁaƐ   a   
ǀeƌǇ   Ɛignificanƚ   Ɖaƌƚ   Žf   ƚhe   ALICE   deǀelŽƉmenƚ   fŽƌ   ITSϮͿ͘   

ϱ͘ ThiƐ   ǁill   ineǀiƚablǇ   be   a   ƐƵƌǀeǇ   effŽƌƚ   and   ǁill   need   ƚŽ   be   fƵƌƚheƌ   ŽƉƟmiǌed   Žnce   Ǉield   figƵƌeƐ   aƌe   
knŽǁn͘   NeǀeƌƚheleƐƐ   ƚhiƐ   ǁŽƌk   iƐ   needed   ƚŽ   fŽƌm   ƌeƋƵiƌemenƚƐ   fŽƌ   ƚhe   laƌgeͲaƌea   ƐenƐŽƌ   deƐign   
in   a   mƵlƟƉle   ƐenƐŽƌ   сх   Ɛingle   ƌeadŽƵƚ   chaining͘   ThiƐ   ǁill   infŽƌm   ƚhe   fƵncƟŽnaliƚǇ   needed   ƚŽ   be   
bƵilƚ   inƚŽ   ƚhe   fŽƌked   ƐenƐŽƌ   deƐign͘     

ϲ͘ A   ǁƌiƩen   ƌeƉŽƌƚ   cŽǀeƌing   ƚhiƐ   ǁill   be   deliǀeƌed͘   

  

SƚaǀĞƐ   aŶd   DŝƐcƐ   
SƚaǀeƐ   and   DiƐcƐ   deliǀeƌableƐ   fŽƌ   FYϮϮ   ǁill   be͗   

ϭ͘ CŽnceƉƚƵal   deƐignƐ   ǁiƚh   analǇƐiƐ   ƌeadǇ   ƚŽ   be   ƉƌŽƚŽƚǇƉed͘   
Ϯ͘ IniƟal   ƐimƉle   ƉƌŽƚŽƚǇƉe   ͟ ƉƌŽŽf   Žf   cŽnceƉƚ͟   ƚeƐƚ   ƉieceƐ   ƚŽ   be   ƵƐed   in   cŽŽling   and   mechanical   

ƚeƐƟng͘   
ϯ͘ WƌiƩen   ƌeƉŽƌƚƐ   deƚailing   ƚhe   ƌeƐƵlƚƐ   and   eǀalƵaƟng   ƐƵiƚabiliƚǇ   fŽƌ   final   deƐign   ;ƉaƌameƚeƌƐ   ǁill   

ineǀiƚablǇ   change͕   bƵƚ   ǁe   need   ƚŽ   eǀalƵaƚe   ƚhe   deƐign   cŽnceƉƚƐ   in   ƚhe   fƌameǁŽƌk   Žf   ƚhe   cƵƌƌenƚ   
knŽǁledgeͿ͘   

  

ƌeƉŽƌƚ   Žn   ƐimƉle   diƐc   and   Ɛƚaǀe   mŽdelƐ   ϮϬϮϮͬϭϮͬϮϭ   ;FYϮϯͿ   

ƵƉͲƚŽͲdaƚe   ƐilicŽn   ƚƌacking   CAD   mŽdelƐ   ϮϬϮϮͬϬϲͬϭϱ   

ƌeƉŽƌƚ   Žn   mechanicƐ   cŽnceƉƚƵal   deƐign   ϮϬϮϮͬϬϳͬϮϳ   

ERDϭϭϭ   ƌeƉŽƌƚ   fŽƌ   FYϮϮ   ϮϬϮϮͬϬϵͬϮϭ   

à 2022/10*

à 2022/12*

à 2022/12*

MĞĐŚaŶŝĐƐ͕   ŝŶƚĞŐƌaƟŽŶ   aŶĚ   ĐŽŽůŝŶŐ   
DeůiǀeƌabůeƐ   fŽƌ   ƚhe   MechaŶicƐ͕   iŶƚegƌaƟŽŶ   aŶd   cŽŽůiŶg   fŽƌ   ƚhe   afŽƌeŵeŶƟŽŶed   FTE   cŽŵƉŽƐiƟŽŶ   aŶd   
ůeǀeů   Žf   effŽƌƚ   iŶ   FYϮϮ   ǁiůů   iŶcůƵde͗   

ϭ͘ UƉdaƚed   aŶd   ŵaiŶƚaiŶed   CAD   ŵŽdeů   Žf   eǀŽůǀiŶg   ƐiůicŽŶ   ƚƌacŬiŶg   deƚecƚŽƌ   deƐigŶ   iŶ   cŽŶũƵŶcƟŽŶ   
ǁiƚh   EIC   ƉƌŽũecƚ   deƚecƚŽƌ   cŽŶƐƚƌaiŶƚƐ   iŶcůƵdiŶg   beaŵ   ƉiƉe͕   aƐƐeŵbůǇ͕    iŶƚegƌaƟŽŶ   eŶǀeůŽƉeƐ͕   eƚc͘   

Ϯ͘ DeƐigŶ   cŽŶceƉƚƐ   fŽƌ   ƚhe   fƵůů   Ɛeƚ   Žf   deƚecƚŽƌ   ƐƵƉƉŽƌƚƐ   iŶcůƵdiŶg   cǇůiŶdeƌƐ͕   ƐheůůƐ͕   ƐeƌǀiceƐ   
chaŶŶeůƐ͕   cŽŶŶecƟŽŶ   ƉŽiŶƚƐ   ƚŽ   gůŽbaů   ƐƵƉƉŽƌƚƐ   ǁiƚh   deƚecƚŽƌ   aƐƐeŵbůǇ͕    iŶƚegƌaƟŽŶ͕   aŶd   
cŽŶŶecƟŽŶ   ƚŽ   ƐeƌǀiceƐ   aƐƉecƚƐ   addƌeƐƐed͘   ThiƐ   ǁiůů   be   iŶ   ǁƌiƩeŶ   fŽƌŵ   aŶd   iŶ   CAD   ŵŽdeů   fŽƌŵ͘   

ϯ͘ IŶiƟaů   aŶaůǇƐiƐ   Žf   ƚhe   deƐigŶ   aŶd   ƉŽƐƐibůǇ   ƉƌŽƚŽƚǇƉe   ƉieceƐ   Žf   ƚhe   caƌbŽŶ   fibeƌ   ƐƚƌƵcƚƵƌeƐ   iŶǀŽůǀed   
iŶ   ƚhe   ƚƌacŬiŶg   deƚecƚŽƌ   aƐ   a   ǁƌiƩeŶ   ƌeƉŽƌƚ͘   

ϰ͘ AŶaůǇƐiƐ   Žf   ƚhe   cŽŽůiŶg   ŽƉƟŽŶƐ   fŽƌ   ƚhe   ƐƚaǀeƐ   aŶd   diƐcƐ   ;ǀeƌƚeǆiŶg   ůaǇeƌƐ   aƌe   aŶ   ŽŶgŽiŶg   ƚŽƉic   
ǁiƚh   ƚhe   ITSϯ   ǁŽƌŬͿ͘   PƌeůiŵiŶaƌǇ   deƐigŶ   Žf   ǁaƚeƌ   cŽŽůiŶg   ŽƉƟŽŶƐ   ǁiƚh   ƐegŵeŶƚaƟŽŶ   aŶd   
aƌchiƚecƚƵƌe͘   IŶǀeƐƟgaƟŽŶ   iŶƚŽ   aŶd   aŶaůǇƐiƐ   Žf   ƵƐiŶg   aiƌ   cŽŽůiŶg   iŶ   a   ƐaŶdǁiched   caƌbŽŶ   fŽaŵ   
cŽŶfigƵƌaƟŽŶ   fŽƌ   ƐƚaǀeƐ   aŶd   diƐcƐ͘   Aůů   iŶ   ǁƌiƩeŶ   ƌeƉŽƌƚ   fŽƌŵ͘   If   feaƐibůe͕   iŶiƟaů   aŶaůǇƐiƐ   
ƉƌŽƚŽƚǇƉeƐ   aŶd   ƌeƐƵůƚƐ   ǁiƚh   a   ƌeƉŽƌƚ   iŶ   ǁƌiƩeŶ   fŽƌŵ͘   

LabŽƌ   FŽƌĐĞ   
EICSC   ŵeŵbeƌƐ   ǁiůů   ƉƌŽǀide   ƚhe   ůabŽƌ   fŽƌce   fŽƌ   ƚhe   abŽǀe   ƉƌŽƉŽƐed   FYϮϮ   acƟǀiƚǇ͘   The   bƌeaŬdŽǁŶ   Žf   
EICSC   iŶƐƟƚƵƟŽŶƐ   iŶǀŽůǀed   aŶd   a   cŽŶƚacƚ   ƉeƌƐŽŶƐ   fŽƌ   ƚhe   acƟǀiƟeƐ   iƐ   ƐhŽǁŶ   iŶ   ƚhe   fŽůůŽǁiŶg   ƚabůe͘   PůeaƐe   
ŶŽƚe   ƚhaƚ   ƚhe   effŽƌƚ   ƚabůe   iƐ   ŶŽƚ   Ǉeƚ   cŽŵƉůeƚe͕   ŵŽƌe   iŶƐƟƚƵƟŽŶƐ   ǁiůů   be   ũŽiŶiŶg   ƚhe   ƚŽƉicƐ   ƐhŽǁŶ   aŶd   ƚhiƐ   
ƚabůe   ǁiůů   cŽŶƟŶƵe   ƚŽ   be   ƵƉdaƚed͘   

  

  

SĐŚĞĚƵůĞ   
  

MŽdƵůeƐ   

TŽƉŝc   IŶƐƟƚƵƟŽŶƐ   ŝŶǀŽůǀĞd   CŽŶƚacƚ   PĞƌƐŽŶ   

FŽƌŵŝŶŐ   ŵŽĚƵůĞƐ   ĨƌŽŵ   
ƐƟƚĐŚĞĚ   ƐĞŶƐŽƌƐ   

INFN   TƌieƐƚe͕   UK   gƌŽƵƉƐ   
;DaƌeƐbƵƌǇ͕    LaŶcaƐƚeƌ͕    LiǀeƌƉŽŽů͕   
BiƌŵiŶghaŵͿ͕   INFN   Baƌi   

GiacŽŵŽ   CŽŶƟŶ   ;INFN   TƌieƐƚeͿ   
DŽŵeŶicŽ   Eůia   ;INFN   BaƌiͿ   
RŽǇ   LeŵŵŽŶ   ;DaƌeƐbƵƌǇͿ   

SƚaǀĞƐ   aŶĚ   DŝƐĐƐ   LBNL͕   LANL͕   UK   gƌŽƵƉƐ   
;DaƌeƐbƵƌǇ͕    LaŶcaƐƚeƌ͕    LiǀeƌƉŽŽůͿ  

NiŬŬi   AƉadƵůa   ;LBNLͿ   
Waůƚeƌ   SŽŶdheŵ   ;LANLͿ   
RŽǇ   LeŵŵŽŶ   ;DaƌeƐbƵƌǇͿ   

MĞĐŚaŶŝĐƐ͕   ŝŶƚĞŐƌaƟŽŶ   aŶĚ   
ĐŽŽůŝŶŐ   

LBL͕   LANL͕   JLAB͕     EƌŶƐƚ SichƚeƌŵaŶŶ ;LBNLͿ   
JaŵeƐ   FaƐƚ   ;JLABͿ   

eRD111 award letter: “The timelines 
were adjusted to accommodate the 
delayed start of the R&D program”. 
EIC SC coordination is seeking
clarification with Thomas.
* New date shown by Thomas 
Ullrich 
https://indico.bnl.gov/event/15371
/contributions/62793/attachments
/40749/

https://indico.bnl.gov/event/15371/contributions/62793/attachments/40749/
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eRD111: budget

• Budget requested: $240.8k

• Budget awarded: $240.8k

BƵdgeƚ   aŶd   ŵileƐƚŽŶeƐ   
BƵdŐĞƚ   
PůeaƐe   ŶŽƚe   ƚhaƚ   ƚhe   bƵdgeƚ   giǀeŶ   beůŽǁ   iƐ   deƐcƌibed   iŶ   ƚhe   US   DOE   ƐǇƐƚeŵ   ǁheƌe   ƐcieŶƟfic   Ɛƚaff   aůƌeadǇ   
ŽŶ   gƌaŶƚ   ;Ɛƚaff͕   ƉŽƐƚdŽcͿ   aƌe   ŶŽƚ   cŽƐƚed   aƐ   Ɖaƌƚ   Žf   ƚhe   ƚŽƚaůƐ   ƉƌeƐeŶƚed   heƌe   bƵƚ   ƐƵƉƉŽƌƚ   Ɛƚaff   ;eŶgiŶeeƌƐ͕   
ƚechŶiciaŶƐ͕   eƚc͘Ϳ   aƌe   cŽƐƚed   ƚŽ   ƚhe   ƉƌŽjecƚ͘   The   ŶaƚƵƌe   Žf   iŶƚeƌŶaƟŽŶaů   cŽůůabŽƌaƟŽŶƐ   iŶǀiƚe   ƚhe   
ƉŽƐƐibiůiƚǇ   ƚhaƚ   ƐŽŵe   Žf   ƚhiƐ   ǁŽƌŬ   ǁiůů   be   dŽŶe   iŶ   iŶƐƟƚƵƟŽŶƐ   ƚhaƚ   adheƌe   ƚŽ   diffeƌeŶƚ   fƵŶdiŶg   ƐǇƐƚeŵƐ͘   AƐ   
ƐƵch͕   ƚhe   ŶƵŵbeƌƐ   ƉƌeƐeŶƚed   ƌeƉƌeƐeŶƚ   ƚhe   high   ůiŵiƚ   eǆƉecƚed   ƚŽ   dŽ   ƚhe   ƚaƐŬƐ   deƐcƌibed͘   

The   bƵdgeƚ   ƐhŽǁŶ   beůŽǁ   fŽƌ   FYϮϮ   iƐ   iŶ   ƐƵŵŵaƌǇ   fŽƌŵ͘     

  

TŽƚaů   bƵdgeƚ   ŶeedƐ   fŽƌ   FYϮϮ͗   

LANL͗   Ψϲϰ͘ϮŬ   

LBNL͗   Ψϭϳϲ͘ϲŬ   

  

TheƐe   bƵdgeƚ   ŶƵŵbeƌƐ   ƵƐe   ůabŽƌ   ƌaƚeƐ   cŽŶƐiƐƚeŶƚ   ǁiƚh   bƵƌdeŶed   ƌaƚeƐ   fƌŽŵ   ƚhe   ůabŽƌ   ƐŽƵƌce   ;Ɛƚaff   aŶd   
ƉŽƐƚdŽc   aƌe   ŶŽƚ   cŽƐƚed   iŶ   ƚhiƐ   fŽƌŵƵůaƟŽŶͿ͘   

NŽƚe   ƚhaƚ   ƚhe   UK   aŶd   INFN   cŽŶƚƌibƵƟŽŶƐ   aƌe    iŶ   ŬiŶd   cŽŶƚƌibƵƟŽŶƐ   ŽŶ   a   beƐƚ   effŽƌƚ   baƐiƐ   Ͳ   ŶŽƚ   cŽƐƚed   ƚŽ   
ƉƌŽjecƚ ͘   The   UK   cŽŶƚƌibƵƟŽŶ   iƐ   fƵŶded   ǀia   ƚhe   UKRIͲSTFC   IŶfƌaƐƚƌƵcƚƵƌe   Bid   fŽƌ   EIC   RΘD͘   SiŵiůaƌůǇ͕    ƚhe  
JLAB   cŽŶƚƌibƵƟŽŶ   iƐ   aůƐŽ   a   Ɛƚaff   ƉeƌƐŽŶ   ǁhŽ   iƐ   ŶŽƚ   cŽƐƚed   ƚŽ   ƚhe   ƉƌŽjecƚ   RΘD   

MŝůĞƐƚŽŶĞƐ   
The   fŽůůŽǁiŶg   ŵiůeƐƚŽŶeƐ   aƌe   aŶƟciƉaƚed   aŶd   ƐhŽǁŶ   iŶ   ƚhe   ƐchedƵůe   flŽǁ͘͘   

  
  

MileƐƚŽŶe   DeƐcƌiƉƟŽŶ   Daƚe   

ƌeƉŽƌƚ   ŽŶ   ŵŽdƵůeƐ   ŽƉƟŽŶƐͬŽƉƟŵiǌaƟŽŶƐ   ϮϬϮϮͬϬϴͬϬϴ   

ƌeƉŽƌƚ   ŽŶ   baƐeůiŶe   Ɛƚaǀe   deƐigŶƐ   ϮϬϮϮͬϬϰͬϮϳ   

ƌeƉŽƌƚ   ŽŶ   baƐeůiŶe   diƐc   deƐigŶƐ   ϮϬϮϮͬϬϲͬϬϴ   


