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Research anchors: Hansen et al., 2022; Marder et al., 2014; Koob and Volkow, 2016
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Research anchors: Dayan, 2012; Doya, 2002; Marder, 2012
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Research anchors: Moncrieff et al., 2022; Cowen and Browning, 2015; Ang et al., 2023
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Research anchors: Hansen et al., 2022; Tritsch and Sabatini, 2012; Doya, 2002
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Research anchors: Marder et al., 2014; Shine et al., 2019; Hansen et al., 2022
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Research anchors: Agnati et al., 2010; Fuxe et al., 2010; Ozz;ete et al., 2024
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Research anchors: Marder et al., 2014; McGinley et al., 2015; Silvanto et al., 2008
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Research anchors: Schultz, 2016; Glimcher, 2011; Bayer and Glimcher, 2005
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Research anchors: Berridge and Robinson, 1998; Robinson and Berridge, 2008; Robinson and Berridge, 2025
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7TAaY Tmanl n'xann nivz7in - 11

Research anchors: Berridge and Robinson, 2016; Flagel et al., 2011; Saunders and Robinson, 2013
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Research anchors: Morales and Margolis, 2017; Lammel et al., 2014; Beier et al., 2015
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VIO'XI Y70 - 'TN91 210 - 13

Research anchors: Grace, 1991; Mohebi et al., 2019; Berke, 2018
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

NIXINI NIINTIA N7y ,ynxn - 14

Research anchors: Niv et al., 2007; Salamone and Correa, 2012; Hamid et al., 2016
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Tn 77 nwyaw 717onn - nindnna - 15

Research anchors: Everitt and Robbins, 2016; Koob and Volkow, 2016; Liischer and Malenka, 2011
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Research anchors: Treadway and Zald, 2011; Treadway et al., 2009; Pizzagalli, 2014
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

IYIXR7 12yn 1aioino - 17

Research anchors: Dayan and Huys, 2009; Cools et al., 2008; Carhart-Harris and Nutt, 2017
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked
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Research anchors: Miyazaki et al., 2014; Fonseca et al., 2015; Crockett et al., 2009
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked
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Research anchors: Aston-Jones and Cohen, 2005; Sara, 2009; Poe et al., 2020
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

NINMIY 7w adi9an '-n nnigy - 20

Research anchors: Yerkes and Dodson, 1908; Arnsten, 2009; Aston-Jones and Cohen, 2005

NINIYNYD ATITN TXRI,7'90N7 '™ DYNN 71y NINIIY QTWRD DN'Y7 19Nwn YINa
/72yNal N'YINN NNI00'NA 001N ANN] ,NN'UNN 'WIj7A NY7N NNIZYn NIX N9
IXN ,2ONN NO'NXN ,TAX DTX7 NY'ON N'7'V5N NIDYNN YITN N1'2A0N NdId9nn I'-n NNI7Y
nmm NiNd NI'N N'7'VINN NININ NTN' .X2N DI 12 NYAIDE TAN DI DTXY INIXT7 Nyron
Y701 NN 1IN NNOSNNN 7aYN-[0717-N'Y7Y YINIR R7X NTTIAN

NN710 D'NOIM DN .021Y AT 2NN NIN7102 0'7V19 ANl DNLI72,]"720 TR L10IN0
TIMNNYT7 DTN77 POwoXnn NI'00D790 NXI,0N'NN ADWVIENY ,NINIYIE NN ,N97N0NI
70N TNI'MA NN WIVT71E TAX Q0PN QX7 QY A7V NNIN QXN 117N |"'7ninn 'ont
;XD NNDIINN NNN2 1221102 0'DNIN D'VLINAN DAY UNONN MY IR N7'0)L,i7NT 1Y
TN DTN 7W 0w N71i771n nXN7 DN DR DD

NI'0D791 D' NTMY7 ,i7NT ,N7'M2 ,NINDY NIYXNNI NIMMTNN NN NDMAN NINDNNN
NINS N'WY1 NAdYN nU'7Y ;TNY7 NIPXXN'XION TNY'7 0O'71D' DM0NOVI72 0717010 .NATIN
D'ANYN D'MN2I0IND0 DTI79N1 ;NIDNT NN NPANINTRIII NZYTN ;ONIY NN NY)
0'v0N NNA0N2 171D MIThNN NN XY 1IN TN )'71N DIY U NINANN |10 I8 NI'710

70 NN NNYY7 1DINN [N D'W{72NY 197 I'NIN NX NIRYT712YNn DX Dj7N7 X'N n10nn
.0oniyn

NIY{711 ,N2'wA MY ,N71Y9] NONND ,O7Y 'R ,NIXIMIN L1770 NIDIYNN NX AXIN [IND'T D2
NIYXNXNIL AT )INT7 7V19 719'0 D7 . TN MDY 7Y DNTNON DI'N NITNIXNT NN
NIOTNI NINAY DI7'W ,NYN NTNY7 D'Tj707 DMWY NIDN NIM717'71n NIYSwn :NI7anon
D'A"N D0'790nN1 ,NI7122 7Y N7 172 122200 DX 207 D'712' D2AN§7 .NN1IV2 NINIYNY7
.N1DIN N2 'RIDT [I2'01 NMIZX ,NTIDIOD ,NNIXN ,N7'M2 N NI L NITAIN RYNT

/719'0 NI NODN2 NN NNAXIY NI ;NNTN 71700 717271 'Nd1an ax¥nn '97 n7y5n |7 v
D'7170NN NNNIX NNY7 N2 AN 'NDIRN NTY7 AT N10j7 N71Y91 DPNON §'yon |27
NIN'0AI NN ,NNAN0IN TWNRD 71 NI7YIDN NIMDINN X7 ,770 7NTA D'YNY DNXYIN
.NN"7 N2 NNIN 77X 'wiar 71'7on7 maann Flow Hijacked 7w ninann inr .nr78mx 12D

n1'7 vownN

YD NNV WNNWN'T7 D710 NXTN NDIYNN NND X7X ,NINIY NND NA'R N'719'0N N'7XYN

22



N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

NI'VDY751 V'an 1INy - DNLI7A - 21

Research anchors: Lischer and Malenka, 2011; Kalivas, 2009; Duman et al., 2019
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

NIAX' [INTN ,21D'Y - NAN2 - 22

Research anchors: Farrant and Nusser, 2005; Olsen and Sieghart, 2009; Duman et al., 2019
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

N092'0n 220 a'nHDal n'7a - 23

Research anchors: Araque et al., 2014; Khakh and Sofroniew, 2015; Salter and Stevens, 2017

220 NIN'RIN7120N0 NDMN ,0"NN-YIN D2 ,0''7IN NO'7{7 D'NOHN D'U'NXINVOX
MIYZNY D'N2AN D78 D'RN .NIF007911 110'N 2j7YN21 NONNYN N'7aNi7'N .N1091'0
NIN DN YIQ{7'7 NYYON NMI7NN N'MDN 120N .01 Y 2 NN'Y 71 NN NINY
n1wd '7nnn NX X7 Flow Hijacked 7'y 190! IN niwnan iy ,owon' , 0o
ANI7N2 '12'wn NN 11007 72100 YTIN I9'0Y 1197 NITT NI7VY1 NINAN0N :01N2

NN7210 DNOIM DN .021Y T 2NN NIN7102 0'7VY19 XaNa DNLI72,]"722 TR L1I0IND
TNNNT7 NTN77 POYOXNA NI'DD7950 NXIL,DN'NN 2AD'VIENY ,NMIYVIE 22N ,N97NNI
7002 TN NN WIVT71 TAX Q0N QX7 ANy A7y QNN QXN 17N |"7ninn 'ont
;[ND NNDIINN NNO2 [1222N02 DDNIN D'OVLVIXAN DAAIYD JNONN NIY IN N7 L,7NT MY
TN DTN 7W 0w N71i771n X7 DN D' DD

NI'oo751 DTN NTNY7 ,i7NT ,N7M2 ,NINDY NIYXNNI NIINTNN NN NDMN NINDNNN
NINS N'YY1 N2DYN nL'7Y ;TNIY7 NIXKXINION TNY'7 0'710' D"A0N0VI72 0171700 .N1TIN
D'AXYN D'MNIIVIN0 D'TZ9NI1 ;NI9NT NN NMANITRIN NZYTN ;0NIY NN nwm
f'yON NNA0NA .I71D MTNNN NX XY 1'X T'N' )71 DIY NININN [1I0N IX NI1'7210

70 NX NXYY7 191NN N D'Y{72NY 197 I'NIN NN NIRYY7I QYN NX D707 X'N N1onn
.oniyn

NIY{711 ,N2'YA 'Y ,N71Y91 NOXN ,0j7V 'N ,N'NINMIN L1770 NIDIYNN NN ANIN [IND'T D)
NIYXNXNIL AT )IXNT7 7V19 719'0 |27 .T'N' D 'Y 7Y DTNON DI'N NITNINT NAM0MIAI7
NIOTNI NINAY DI7'W ,NYN NTNY7 D707 NIMYY NIDN NIM717'71n NIYSwn :NI7anon
D'A"N D0'790n1 ,NI7122 7Y N7 172 122200 NX 207 D'712' DAN§7 .NN1I02 NIAYIYNY7
.N1DIN N2 'RIDT [I2'D1 NIMZN ,NTIDIOD ,NNIXN ,N7'M2 N NI NITAIN RYNT

N2'07 |IY0L7 1'72 NIDNA MOINN ONIYVI NZ777T ,D1IN'T ,N'7120N0 NINNQ LN, N1Y 71707 v
7907 [2'N ,112'N §'0IN7 [2'0 :N07NN NN [I'VIN QWXD YI9IN 1'7{7 Y .ATN N'Y7X172
NOIX N71 012N X7 PN 71T .0TIj7 DI'NCIX N9 7190 [2'nl DNy N'No9n7 D' ,Nn'7i7n
7N 'wiR 7170107 mann Flow Hijacked 7w nnnn InT .nanwxn 7w N nnonimn
.NN'7 N2 NN

n1'7 vownN

.10NN N 770 X' N2'20N1,N2A0 N2 N'7YI9 ND91'0N

25



N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

NIY NI'iND X7 ,'nY'T DIN'ND JIT'NR - 24

Research anchors: Isaacson and Scanziani, 2011; Buzsaki, 2006; Marder et al., 2014
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

ANDI n'7|7n ,ANIN - DYNITIN D'T'NI'DIN - 25

Research anchors: Berridge and Kringelbach, 2015; Fields and Margolis, 2015; Koob, 2020
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Research anchors: Lutz et al., 2015; Morena et al., 2016; Patel et al., 2017
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

WwWgal nT'N7 ,Awi - P71D7'08X - 27

Research anchors: Picciotto et al., 2012; Hasselmo and Sarter, 2011; Mineur and Picciotto, 2010
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

nnw'al 9T ,NINY - 'O{71IN - 28

Research anchors: Mahler et al., 2014; James et al., 2017; Scammell et al., 2017
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

YN71 22'W NIy - PTRTRI PRVOA - 29

Research anchors: Scammell et al., 2017; Lazarus et al., 2019; Haas et al., 2008
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

7Inan-'vaxn nd>ynl ' T ,x-1x-'0 - 30

Research anchors: Koob and Le Moal, 2008; Bruchas et al., 2010; Koob, 2020
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N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked

MI2AN [IN0AI PODITI,|'XID'OFZIX ,'RII-'D-|N - 31

Research anchors: Meyer-Lindenberg et al., 2011; Shamay-Tsoory and Abu-Akel, 2016; Tasan et al., 2016
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NI'0D79N 'XINI N-|X='T-12 - 32

Research anchors: Castrén and Rantamaki, 2010; Duman and Monteggia, 2006; Autry and Monteggia, 2012
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Research anchors: Koob and Volkow, 2010; Koob and Volkow, 2016; U.S. Surgeon General, 2016
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Research anchors: Volkow et al., 2016; Everitt and Robbins, 2016; Hyman et al., 2006
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Research anchors: Koob and Le Moal, 2008; Kosten and O'Connor, 2003; SAMHSA, 2020
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Research anchors: Goldstein and Volkow, 2011; Sinha, 2008; Noél et al., 2013

YNON!' M DYI TND L2 ,MNYT AW QI ATIN QY70 CTNY 19 N9IN ANN NIN D'T7N j710'Y
NI'7INN NIDIYN .0'YOYO™M DNX D'TNY TIYya TN NwyYl ["ITNn NN YNIR vy
1197 210 T 7'NNNY7 712! DIXNXN .0IN'9] 172N 12D TN NTM7Y TNy VI7W7 NIPAT

VIN'N X'7X NTTIAN N'M'D NIMD NA'R N'7'Vinn NINAN NTN .Y TIN DY 17271 nn'mndw
Y701 NNI00MN 1IN NNSNNN 73Yn-|071j7-N"7Y

J7'7¥ 07981 N'7MA L NINDYI 91N WIN'Y W17 DA7YN NYIZY |2 NNDNNNN IThN
,77NT 702N '7ayNn 0T NNV NIFK079 DATIN DITNN IR A9 D'T7N {710V
NIYTY DN N0'7¥2 NYASDI1 7200 DY, DTOOIZN ,'NMINN WIAN L7100 TIi79N1 7200 ,]1ND'T
[1222102 DONIN D'VLIXAN DAAIYD .YIA7 7112 IN 171D DTN DX [NN NNX 9N ;NI'7wn
TN DTN 7 0w 717710 X7 DN DR DN ;XD NNDIRNN nn0a

TNI'MA 7{7 NPYI NINN 7X 7170100 AW NOXNDN nNon'o-Xn NN xnn Flow Hijacked
N'NY D7950N1 NANIN NI OWWAIT 0720 071700 TV ,nRN'7 nYj71 DIN7 2 ,n0"1)7
7121 '719'0 1Y 722 DTV 1IN NNZINMN X' X L NINYI NIMNND NP Y70 N

NN NIY71 02ynn NX Dj7N7 X'D 10NN 9'y0in NNA0NA .01 0'D7nnn NX NRv7
.0NIYN 7> NN NXY'7 1DINND N D'W{72NY 1197 I'NIN

NIYZNNE TNY 'MT L,NA0IX 19X 71NN NY7NN NIYXNAND QWD DX 7MYyn7 7100 [IND'T
,NYI | TAIN NI NYION ,N7MA NIYXNAXA [IND'T 7'NYn'7 712 NINdNNn .N'N1an
N7 QMYY N7X 1722 7V 1T DN MY NN N7 ARI70N .0XNINA OYN N1ani D771
17122 7Y ONN7 Y72 1112000 DN 'An7 0710 D2AN{7 .NNXY NN NAN'NA N'MY'T X717
INID [ID'DI NIM'ZN ,NTIDIOD ,N1XNA ,N'7'M) N NI L, NITAIN 'RYn'7 DAYN 0'750n!1
.N101N N2

,M'Y ,'7DIN W7 ,MIANN ,0Ij71 :NTN NNIN 'WNIN7 X2n NILAN TNYN DX 11907 v
NTY7 N'T N10j7 N71Y91 D'NON 'Y0N [27 .NRIYXIN NIZTN WY N7 N1l Nd9INn
NIMDINN X7 ,720 70T D'YMY DIXRYIN 0717000 DNNIX XNY7 D2 AN N2
Flow 7w DiaNn InT N7 TR 12D NIN'OAI NN ,NI¥AM0IN IWXD 71 NIT7YION
.NN"7 N2 NN 77X 'wiaR 71'7on7 1nann Hijacked

n1'7 vownN

PN TN X7N 210 71 1R XD PR NP0 NNNN NIoa TNy

38



N71y5n NIMYSN 7¥ nmdin 46 nxx1n - Flow Hijacked
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Research anchors: Bouton, 2002; Conklin and Tiffany, 2002; Childress et al., 1999
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Research anchors: Robinson and Berridge, 2008; Koob and Le Moal, 2008; Kalivas and O'Brien, 2008
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Research anchors: Everitt and Robbins, 2016; Belin et al., 2013; Voon et al., 2015
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Research anchors: Baumeister et al., 1998; Inzlicht and Berkman, 2015; Koob and Volkow, 2016
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Research anchors: Fried and Nesse, 2015; Monroe and Anderson, 2015; Malhi and Mann, 2018
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Research anchors: Treadway and Zald, 2011; Rgmer Thomsen et al., 2015; Husain and Roiser, 2018
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Research anchors: Sobin and Sackeim, 1997; Bennabi et al., 2013; Treadway et al., 2009
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Research anchors: Disner et al., 2011; Hamilton et al., 2015; Roiser et al., 2012
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Research anchors: Walker and van der Helm, 2009; Germain and Kupfer, 2008; Wirz-Justice, 2008
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NYYI TIT2A ,'NN2N AND - 46

Research anchors: Eisenberger, 2012; Cacioppo et al., 2015; Slavich and Irwin, 2014
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Research anchors: Miller and Raison, 2016; Felger and Treadway, 2017; Osimo et al., 2020
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Research anchors: Conner et al., 2008; Davis et al., 2008; Hunt et al., 2020
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Research anchors: Cipriani et al., 2018; Duman et al., 2016; Insel, 2014
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Research anchors: Cipriani et al., 2018; Rush et al., 2006; Hieronymus et al., 2016
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Research anchors: Zarate et al., 2006; Krystal et al., 2019; Bahji et al., 2021
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Research anchors: Sordo et al., 2017; Mattick et al., 2014; Jonas et al., 2014
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Research anchors: Craske et al., 2014; Lane et al., 2015; Wampold and Imel, 2015
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Research anchors: Schuch et al., 2016; Sarris et al., 2015; Frank et al., 2005
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Research anchors: O'Reardon et al., 2007; Blumberger et al., 2018; Mutz et al., 2019
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Research anchors: Silvanto et al., 2008; McGorry et al., 2010; SAMHSA, 2020
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Research anchors: Flow Hijacked synthesis informed by Marder et al., 2014; Hansen et al., 2022
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Research anchors: Flow Hijacked synthesis; Friston, 2010; Breakspear, 2017
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dx/dt = F(x,b,c,h) + SUM B_m(x,r,c,h) u_m(t) + eta(t)
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Research anchors: Flow Hijacked synthesis; Aubin, 1991; Breakspear, 2017
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R _T(x0) = { x(T) : uin U_feasible, x(t) in V_safe }
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Research anchors: Novel Flow Hijacked synthesis; not a validated instrument
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NNE = (V_safe, R_T, C_route, D_routes, tau_return)
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Research anchors: Flow Hijacked synthesis informed by Robinson and Berridge, 2008; Koob and Volkow, 2016
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A capture = kappa_substance / median(kappa_alternative)
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Research anchors: Flow Hijacked synthesis informed by Treadway and Zald, 2011; Pizzagalli, 2014
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V_access = SUM i w_ir_i; contraction when r_i decreases across axes
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Research anchors: Flow Hijacked synthesis; White, 2007; Best et al., 2012
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Delta R = |R_T_after intersect V_safe| - |R_T_before intersect V_safe|
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Research anchors: Jacobson and Truax, 1991; Lambert, 2013; Flow Hijacked synthesis
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y(t) = H(x(t)) + epsilon ; observation is not identity
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Research anchors: Hayes et al., 2012; Hofmann et al., 2021; Flow Hijacked synthesis
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Research anchors: Kelly and White, 2011; SAMHSA, 2020; NIDA, 2024
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Research anchors: Orford et al., 2010; Roozen et al., 2010; SAMHSA, 2020
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Research anchors: Wampold and Imel, 2015; Mee-Lee et al., 2013; SAMHSA, 2020
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Research anchors: Flow Hijacked synthesis integrating Lectures 42-46
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Research anchors: Flow Hijacked practice scaffold; not a validated clinical instrument
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Research anchors: NIMH, 2024; NIDA, 2024; World Health Organization, 2023
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